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MACHINERY AND MECHANICAL APPLIANCES 


AT THE INTERNATIONAL HEALTH EXHI- 
BITION. 
o. VIL. 


Messrs, A. M. Perkins and Sons, Seaford-street, Gray’s- 
inn-road, W.C., occupy a large space in the bakery depart- 
ment, where they show a number of heating appliances 
for domestic and other purposes. One of the most 
interesting of the former is an ordinary register grate in 
which the bars are made of iron pipes, ent = con- 
nection with a coil at the back, part of a system by which 
the waste heat is utilised for warming a second or third 
room or an entrance hall, as well as for giving a supply of 
hot water. The pipes exposed to the pressure are {in. 
internal diameter and thick, the 
with a right an 
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inch, an expansion pipe or safety valve bein vided in 
order to prevent this being pase The water 
circulates through a coil in a 50-gallon tank at a suitable 
elevation, and through other coils placed in the apartments 
it is desired to warm, the arrangement being such that 
each coil can be brought into action independently of the 
other. The combination, so far as we know, is new, and 
it certainly seems to be good both as regards its conveni- 
ence and economy. It is stated that the cost of fuel for 
such a fire is 1s. per day for coal and Qs. 6d. for gas. The 
latter is used at the Exhibition, as the authorities would 
not sanction the use of coal. Above we illustrate 
an ordinary 10-bushel baker’s oven on Perkins’ system, 
which is shown in operation in connection with a mechani- 
cal or worked by Messrs. Harris and Co., Ed - 
road. e baking plate is 10ft. long and 8ft. wide, and 
we understand that ninety sacks of flour can be baked per 
week at a cost of only 15s. for fuel. The oven can be 
— and brought up to 500 deg. Fah. in about one and 
a-half hours, and the heat is coal regulated by means of 
dampers, the temperature being indicated by pyrometers. 
By referring to the sections it will be seen that the heat- 
ing arrangement consists of two rows of steam pipes, one 
above the baking plate and one below. Each pipe is 
independent, being sealed at both ends, and contains 
somewhere about a pint of water. About 8in. of 
the ends project through the brickwork into the fire- 
place, the lower tier forming the fire-bars, and the 
tubes are placed on a slope inclining towards the 
furnace, so as to keep the water at the fire end. 
The pipes are of the same dimensions as those previously 
mentioned, and are tested to 3000 1b. per square inch, 
the working pressure being about 7001b. Besides extreme 
economy in fuel consumption, many advantages are claimed 
for this system of heating. It is stated that the cost for 
repairs is much less than usual, and that as there is an 
entire absence of all fumes in the baking chamber, the 
bread, which readily absorbs is purer and more 
wholesome. Messrs. Perkins and Sons also exhibit a 
patent ship oven capable of baking for 2000 persons, at a 
cost, it is stated, of 6d. per day for fuel. The same 
heating system is employed as in the brick oven, there 
— tiers of twenty-two pipes each, one above and 
one below the baking plate, the Ls at being enclosed in an 
iron case carefully lagged with silicate cotton and supported 
on cast iron standards, A somewhat similar arrangement is 
adopted in the portable steam oven, only in this case it is 


mounted on wheels for facility in transport. To provide hot 


water, for baking and other puposes on the march, a small | Th 


boiler is fixed at the base of the chimney so as to re- 
ceive some of the heat that would otherwise be wasted. 
The fore carriage is fitted with a patent compensating 
arrangement, for keeping the oven horizontal when 
travelling over uneven ground. The wheels 
are of special construction, the rim consist- 
ing of a U-iron filled up with teak, the 
spokes being rivetted into the iron, and 
held by check nuts screwed up against the 
wood. The nave is of cast steel. These 
wheels have been subjected to very 
stringent trials at Aldershot in competi- 
tion, and were adopted on account of their 
durability, and the ease with which they 
could be repaired in case of accident. The 
portable oven—which will bake for 1000 
men—is very largely used by the War 
Department, and has been employed in all 
the recent campaigns. It can be heated 

with green wood, or any other sort of 

fuel, and can be used on the march as 
well as in camp. In addition to these exhibits, 
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there is a large collection of heating coils of various 
forms, and many samples of pipes, showing the method 
of jointing, and how they can be twisted r 
ind bent into all sorts of forms without 
affecting their strength. As we have pre- 
viously stated, Messrs. Perkins test all the 
— to a very high pressure, and they 
exhibit an ingenious testing apparatus, by 
which an electric bell is set ringing as soon 
as the desired pressure is reached. A small 
force-pump, worked by hand, supplies the 
pressure. Accuracy of finish and first-rate 
workmanship are noticeable in all these 
exhibits, and if, as we are told, the pipes are 
practically indestructible, we have no doubt 
the system will receive very extended appli- 
cation. At the present time it is used very 
largely = the War Department, numerous 
dock and public companies, as well as by 
many private firms. 

Messrs. C. Isler and Co., artesian well 
engineers, Southwark-street, S.E., show a 
large variety of their tube wells, and appli- 
ances used in connection therewith. The 
engraving represents an improved ap- 
paratus for driving the tubes, which is sim- 
ple and effective. The tripod and ropes 
and pulleys are entirely dispensed with, the 
monkey being raised direct by hand. and 
guided on a steel spindle. There are alsoa 
great number of tube well points for dealing 
with different soils, sandy or otherwise, or 
with chalybeate waters, which are apt to 
cause corrosion and stop up the perforations 
in the points. It often occurs that layers 
of stone or rock, or other hard strata which 
cannot be penetrated by the ordinary point, 
are met with at considerable depths from 
the surface; and in order to meet this emer- 
gency a set of small boring tools has been 
specially designed for mili or private 
expeditionary forces, to be worked with the 
—_ or Qin. tube wells, so reducing the 

ce of failure. These are exhibited, and - 
a great variety of hand lift and force pumps, all connected 
with tube well work. Messrs. Isler have driven at their 
stand a Qin. well to a distance of 21ft. fiom the surface, 


a supply of over 12,000 gallons per hour being obtained. 
en is extremely = This well hawy Ber in less 
than two hours. 

An improved machine for beating carpets is shown by 
Messrs. Simmons and Tullidge, King’s Cross. It consists 
of a roller revolving at a high speed within a wood casing, 
and having attached to it a number of leather ropes. The 
carpet to be beaten is supported on a horse, and the ropes 
as they come round strike the t, and beat out the 
dust. The horse consists of a aes sm frame, open at the 
parts on which the ropes strike, and the carpet is here 
supported only by leather straps stretched across the frame, 
so that the dust can fall re mbm The action of the 
beaters suffices to draw the carpet forward into the ma- 
chine. The casing is connected with a fan, which carries 
off the dust and discharges it into a chamber, when it can 
be precipitated by water, or dealt with in some other 
manner. If, as we are assured, the work is done better 
than by hand, and with no more damage to the material, 
the machine would seem to meet a want which has certainly 
been felt by most of these dwelling in highly populated 
districts. 

pes and Co., Southwark-street, S.E., 
exhibit among other things the Echangeur air apparatus 


BACK ELEVATION 
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TRANSVERSE SEGTION THROUGH FIREBOX 


for cooling large volumes of air by the evaporation of a 
liquid such as water. The liquid is placed in a trough, in 
which is revolved, a cylinder having a diameter slightly . 
less than the trough, and made of perforated sheet iron 
in several layers, the lower portion of the peihry 
being immersed. Air is driven or drawn by afan through . 
the wet meshes of the cylinder, and by its capacity for 
holding moisture in solution induces evaporation, so 
causing a reduction of temperature, additional cooling 
power being obtained when the water is at a lower sensible 
temperature than the air. The apparatus is also useful for 
imparting moisture to dry air. It is stated that ahout one 
on of water will cool about 100,000 cubic feet of water, 
the reduction being usually about 8 deg. or 10 deg. Fah. 
Messrs. Stopes also exhibit some special thermometes for 
brewers’ use, and a magnetic screen for extracting nails, 
broken wire, and other metallic substances from grain. 


THE ROYAL AGRICULTURAL SHOW AT 
SHREWSBURY. 

Tue last meeting of the Council of the Royal Agricul- 
tural Society, previous to the now rapidly approaching 
Show, was held on Wednesday, under the presidency of 
Sir Brandreth Gibbs. Reports of various committees were 
received and adopted; and one governor and 134 new’ 
members were elected, including many Shropshire 
residents. The stewards of implements at Shrewsbury 
are Lord Moreton, M.P., Sir John Thorold, Bart., and the 
Hon. Cecil T. Parker, while Mr. Robt. Neville again acts 
as steward of engineering, and Mr. Jacob Wilson fulfils 
his accustomed post of steward of general arrangements. 

Only a few matters of detail now remain to be dealt 
with before the entire preparations for the gathering on 
the Shrewsbury Racecourse will be completed. So far, 
everything has been carried out in the most harmonious 
spirit, the local committee vieing with the Royal Agricul- 
tural Society and all concerned to promote the success 
which now seems well assured, if only we may for once 
place confidence in that most untrustworthy of all elements 
—the weather. So far as human endeavours can avail, no 
effort has been rapa and it would be pitiful indeed if 
heavy rain should now mar — is meet certain to 
be a gathering distinguish y un prosperity. 
Up Ps the time Bs, few difficulties 
have presented themselves; those that have by 8 
up have been of no serious moment, but hav 
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been quickly and pleasantly overcome. On _ the 
other hand, many circumstances have combined to 
fete an eminently satisfactory result. Since the 
show of the Royal, held at York twelve months ago, 
the railway concessions to exhibitors have been materi 
, the terms for the conveyance of unsold live eee 
and implements being extended to all the exhibits that 
remain unsold. All exhibits sent to Shrewsbury will be 
subject to the usual full charges for carriage both going to 
and returning from the Show in the event of their having 
been sold; but the whole of the unsold exhibits will only 
be charged half rates on the return journey upon produc- 
tien of a certificate from the secretary of the Show that 
the exhibits are really unsold. Moreover, by a compara- 
tively recent concession which the Royal Agricultural 
Society has been successful in obtaining from the railwa 
companies, persons bond jide in charge of live stock will 
be allowed to travel free by the same train with the 
animals, one man for each consignment or for each vehicle 
if necessary on the prescribed forms being duly filled up. 

Next week many of the officials and some hundreds of ex- 
hibitors or their assistants will be at Shrewsbury, and that 
week will be an exceedingly busy one inside the showyard, 
as it is a work involving much time to arrange the stands 
in the attractive manner that many exhibitors are wont to 
do. The secretary and his staff are expected to arrive on 
Monday; a day or two afterwards some of the stewards 
will arrive; and the gentlemen—three in number—to 
whom is assigned the important function of adjudicating 
upon the 3242 implements, which will be displayed on 367 
stands, will reach Shrewsbury not later than Wednesday 
night. These judges are expected to begin their duties at 
nine o’clock on the morning of Thursday, July 10th, and 
they have been instru to deliver to the stewards 
their final and complete awards of prizes and medals 
immediately after their decisions: are completed. They 
will decide on the merits of the work done by any imple- 
ments to which steam or other power is applied, and it isan 
instruction to them that in every case where | gegen in 
the trial of implements, steam power should be adopted 
instead of horses, as the most accurate test of the relative 
working of machinery. They will visit every stand of 
implements in its numerical order, and place on the notice 

each evening the number of the stand with which 
they will commence their oo on the following 
morning, and at one o’clock each day the number of the 
stand from which they will proceed at two o’clock. 

All machinery, implements, and other articles, except 
carriages and seeds, roots, models, and samples of manures 
and feeding stuffs, are required not only to be in the show- 
yard, but to be in complete order before five 
o’clock in the afternoon of Wednesday next, but the 
excepted articles need not be in their places until the 
corresponding hour on Saturday. No painting, however, 
will be allowed after Wednesday evening, and all painting 
must be of such a nature as to be dry by the following 
morning, at the hour when the judges commence their 
inspection. 

It will be convenient here to give a brief statement as 
to,the premiums offered in the various departments. The 
trials specially assigned to this year are of sheaf-binding 
machinery, and ensilage elevators and cutters; and it will be 
to the thirty-six competing inventors that the judges and 
agriculturists in general will chiefly direct their attention. 

In the first, or sheaf-binding section, there are two classes, 
one for sheaf-binding reapers—first prize, £100, and second 
prize, £50—and the other for separate sheaf-binders— 
— £25—but in both cases it is stipulated that the 

inding material is to be other than wire. In Class 1 
there are twenty-two entries by eight competitors, and in 
Class 2 there are three entries by two competitors. These 
trials will, as have been previously announced, not take 
place until harvesting time. We understand that suitable 
crops, on which to test the merits of the omens 
machines, have been secured in the neighbourhood o 
Shrewsbury. 

The second, or ensilage section, will certainly not be of 
secondary interest in the eyes of many visitors. In com- 
_ petition for the £25 offered for an efficient machine for 
cutting and elevating materials to be preserved in silos, 
. nine different makers have entered eleven machines. The 
exact arrangements for the trials. of these inventions are 
in the hands of the judges and stewards; but it is ex- 
tremely probable that they will take place in the course of 
next week. 

In addition to the foregoing, there are ten silver medals, 
the award of which the judges have the power of recom- 
mending in cases of sufficient merit in new implements 
exhibited at the Shrewsbury Show. These medals cannot 
in any case be awarded to any instrument unless the prin- 
ciple of the instrument, or the improvement of it, be 
entirely new. No medal will be awarded by the judges 
without the consent of the stewards, and the judges are 
prohibited from giving commendation to miscellaneous 
articles. The judges are also empowered to make special 
awards of medals for efficient modes of guarding or 
shielding machinery, especially when aE by steam, 
from contact with persons immediately engaged in attend- 
ing to such machinery while at work. No medal will be 
awarded to any implement or miscellaneous article capable 
of trial until it has been subjected to such trial as the 
stewards may direct. 

The live stock prizes reach a total of £4746, of which 
horses are apportioned £1510; cattle are entitled to 
receive £1985; sheep are allotted £891, and the remaining 
£360 going to pigs. 


VISIT TO THE MIDLAND RAILWAY WORKS, 
DERBY. 


THE members of the Society of Engineers commenced 
their summer excursions to engineering works of interest 
by a visit on the 26th ult. to the great locomotive and 
carriage building works of the Midland Railway Company 
at Derby. Leaving St. Pancras at about ten o'clock, the 
arrived at Derby about 1 p.m., and were met by Mr.S. W. 
Johnson, M.I.C.E., locomotive superintendent, and Mr. T. 


Clayton, superintendent of thecarriagedepartment, by whom 
they were at once conducted to the works, first entering 
the locomotive pa ae offices, where, amongst other 
things, they were shown a collection of photographs of the 
various kinds of engines which have been and which are 
made for or by the company for use on its lines. The 
growth in the size and power of the engines, especially 
those for the express passenger service, was one of the 
points most noticed, this growth having been necessarily 
accompanied by the adoption of the four-wheel leading 
bogie instead of the single pair of wheels, the load on 
which became too great. From the office they were con- 
ducted to the laboratory, a large and well-appointed 
department in which all metals, oils, pai and other 
materials used in the works are anal and . It 
was here mentioned that by the substitution of the red- 
brown oxide of iron paint for the green paint hitherto used 
for the locomotives a clear saving of £3000 per year had 
been made. Hence the green colour by which these 
engines have long been known will soon be entirely 
superseded by the red-brown, which costs less, is more 
durable, and retains its colour better and does not show 
the oily dirt so quickly. 

From this department the visitors passed to the copper- 
smithy, lamp shop, and stores, passing on the way a fine 
weighing machine with platform in short lengths, con- 
nected to separate steel yards, so that the weight on each 
pair of wheels of a locomotive can be-se ly ascer- 
tained and the springs adjusted to the required tension. 
Now entering the works, some idea was obtained of the 
extent of the operations conducted under the guidance of 
the locomotive superintendent.. When it’ is known that 
the Midland ‘about. 46,000 servants of 
all grades, and that about 10,000 of these are under the 
control .of Mr. Johnson, it will be understood that 
the duties of his office not only render it a heavy 
sempenmiity, considering that, unlike a similar number of 

iers, all these men are continually employed, but that 
the works at Derby must be of great extent. The com- 

Y possesses no less than 1700 locomotives, a fact which 
urther helps to a comprehension of the necessary area of 
the Derby central works, where also other work is carried 
on. These locomotives may be taken as re nting 
about a million horse-power, but of course they really 
a serie more than this, inasmuch as a million or any 
other number of horses could not do the work at the 
speeds. 

=e | into the foundry, the moulding of chairs was 
seen, to the rise of some visitors this work is 
done by hand. With boxes or flasks about 2in. wider and 
longer than the exterior dimension of the chairs, the quan- 
tity of sand used is not . The iron pattern is laid on 
a board, the flask placed round it, a little facing sand put 
in covered with body sand with a shovel, the handle of 
which is formed into a rather large pegging rammer. A 
little more sand is thrown in, flat rammed with the shovel, 
and scraped off with it. The operation is thus wholly of the 
ordinary kind, but it is performed so quickly, the top part of 
the mould being only a struck top, that the cost of the 
moulding is but 2s. per ton of chairs. The pattern easily 
leaves the sand, and the loose pieces by which the jaw is 
formed leave without any a TT This cost of moulding 
does not leave much room for economy by machine mould- 
ing, and it is argued that when the foundry is small and 
the cost of keeping machines in order taken into account, 
the possible saving is not material. A new foundry is, 
however, being erected, chiefly for chair and _fire-bar 
making, but whether the extra room so obtained will 
afford any inducement to adopt machine waaay is not 
yet known. At present from 230 to 250 tons of chairs are 


made in the existing foundry week. 
ved of the foundry, the 


While passing through another 


unusual appearance in this department of a locomotive | pieces, planks, 
chaft in a moulding bo 


crank x was observed. Inspection 
showed that it had had the four excentric sheaves cast 
upon it.in their proper positions. The excentric sheaves 
are moulded in a box provided with guides for moulding 
them with the pattern in the right position, so that when 
the real crank shaft is afterwards put into the box, it is held 
with thecranks at the proper angle with respect tothelonger 
excentric diameter of the sheave to be cast on. The shaft 
is placed in a vertical position, the part which is to receive 
the sheave having been only rough turned. This gives 
the sheave sufficient hold when it has shrunk on. This 
method has been adopted about a year, and so far with 
success, although some fear of blown castings, chill next 
the shaft, and of bursting after the sheaves were turned 
up, might reasonably have been entertained, especially as, 
we were informed, the shaft is not heated at all when put 
into the mould. 

Passing into the boiler shops, some excellent work was 
seen, steam rivetters being used, and suspended machines 
employed for tapping and screwing in the fire-box stays. 


These machines, or some of a similar kind, were illustrated | small. 


in Tue Encineer of July-6th, 1883, The screwed copper 
stays are reduced in diameter at that part which is 
between the plates when screwed in, so that the time 
occupied in screwing them in is lessened, and the stays 
are not so liable to break. At another of the shop a 
simple machine was seen fixed to a wall, for facing those 
_ of the boiler upon which the gauge glass and other 
ittings have to be fastened. The joint is thus quickly 
and easily well made. Copper fire-boxes and brass tubes 
are used. The water used on the greater part of the line 
makes it impossible to use iron tubes. Amongst the 
engines in course of construction in the erecting shops were 
seen some of the new type for heavy express passenger 
traffic.. These have cylinders 19in. by 26in. The two 
cylinders are made in one casting, by which a good deal of 
weight and work are saved, but this has only. become 
possible by the adoption of the Joy valve gear. These 
engines have 7ft. driving wheels coupled, and with 9ft. 
centres, They are very fine engines, and have some very 
heavy work to. do at a high speed. Some fine new 
min engines were also seen; engines weighing about 
46 tons without the tender, and capable of hauling a train 
ong the 


of 600 tons, including engine, at a high speed 


heavy road. to London. These erecting shops, like the 
adjoining turnery and machine shops, are 450ft, in length, 
and are provided with 25-ton travelling cranes worked by 
constantly running endless cotton ropes. The shafting in 
these shops is driven by fine wall engines supplied with 
steam from locomotive boilers at a pressure of 140 Ib. per 
square inch. They are excellent engines coupled, direct to 
the shafting, but steam is exhausted at rather a higher 
pressure than would e with the notions of most con- 
structors of economical engines. In the turnery are groups 
of lathes of different sizes, four and six in a group, con- 
tained in one standard with overhead secondary shafts. 
In this one turnery are 450 hands. 

In the machine shops were seen several emery-wheel 
shaping machines, shaping and finishing the surfaces of 
the guides for the axle-boxes of the locomotives, guide 
bars, and other The use of these machines permits 
the use of chilled cast iron where so very durable and 
cheap a material could not otherwise be used, and the 
extent to which this class of machine is now used is worthy 
of remark. The holes in the boiler tube plates are drilled 
with oe drills guided by large thick templates, but 
twist drills are not in general use yet. The fire-box roof 
bridges are of wrought iron, and are drilled from the 
under side about 2°5in. deep, and are tapped by the same 
machine. The stays are screwed into them from within 
the box. About ninety of these roof bridges were seen in 
one large planing machine, on which the ends where they 
rest on the vertical plates of the box, were being —_— at 
one operation. A new machine by Messrs. Craven Bros., 
for slotting out the crank dip and rough turning the pin 
of the cranks, was seen in operation. Attached to the 
periphery of a strong disc is a number of round-nosed 
tools, which successively come into operation as the disc 
slowly revolves like a big cutterhead, while the crank 
itself, when the pin is being shaped, is also slowly revolved. 
The pin is in this way ro ih turned, and the total cost of 
turning this is thus lessened. Wrought iron cranks are used, 
experience being that warning of their failure is more 
often given than with steel. A lot of oe machines for 
drilling through the bodies of the wheels into the tires, 
tapping the holes and screwing therein the studs by which 
the tires are prevented from moving, were seen at work, 
and amongst other things it was observed that cast iron is 
used for the bodies of the wheels of shunting engines. 

In a separate shop for case-hardening were seen 
long tanks containing water for cooling the coupling 
rod ends and other of locomotives when taken 
out of iron retorts in which they are heated, the noticeable 
feature in this shop being that the tanks are — 
with two screws, one at either end on vertical shafts, by 
which the liquid is kept in rapid circulation. This secures 
a much better result than can be obtained when the water 
is not properly kept in motion, Tilghman’s sand blast 


process is used for as files, and cleaning castings 
which have to be turned, such as the inside of axle brasses, 
to which it is n to make the bearing metal adhere. 


Throughout the whole works it was observable that those 
controlling them fully appreciate the best and most 
economical modern methods of doing work. 

From the locomotive department the visitors were con- 
ducted to and over the carriage and wagon department by 
the superintendent, Mr. T. E.Clayton. ere an area of more 
than 14 acres is covered by a splendid series of new work- 
shops, fitted with the best modern plant and with timber 
stores, and outside the shops is one of the largest stocks of 
timber to be seen in the country. An account of the 

eater of these works was given in THE ENGINEER, 
vol. xlv.,1878, with illustrations and description of most 
of the machinery. Very large quantities of American 
oak are used, and in the drying stores were seen what 
would seem to be enough frame pieces, buffer beams, sole 

i and so on, for wagons and sayy 2 to stock 
the railways of the kingdom, but.a little 
further pro; through the carriage and wagon shops, 
where are hundreds of these in course of construction, 
soon dispelled this idea. It was noticed that the ends of 
these pieces of converted timber were coated with white 
lead paint, as a means of preventing the ends from drying 
more quickly than the other parts, and thus causi 
splitting. e different ideas and methods of those who 
have the control of timber yards are, on this subject, 
almost as numerous as the controllers, some of the » om 
men having, on this subject at least, some curious “ fads.” 
The visitors were shown some of ape ot of a hundred 
new i of most recent form type, el tl 
finished designed with every attention to 
comfort, and fitted with the Pintsch system of oil gas 
lighting apparatus. The Midland Company has already 
five trains thus fitted now vennng on its metropolitan 
service, and the excellence of the light is remarked by 
everyone, while not only is the cost per light much less 
than with lamps, but the cost for attention 1s exceedingly 
Some idea of the ne area of the wagon 
repairing shops may be gathered from the fact that, added 
to the wagon stock already in its possession, the Midland 
Company recently purchased about 60,000 of the wagons 
belonging to private owners, but ne on its lines. 
The visitors dined at the Station Hotel in the reco 
of the afternoon, and returned to London in the saloon 


carriages specially provided for their use, 


the whole of 


TORPEDO BOATS FOR THE RUSSIA 
GOVERNMENT. 
On 6 will be found engravings of the boiler and con- 
denser of the Russian torpedo boats, engravings of the engines, 
&c., of which have already appeared in our pages. engrav- 
ings explain themeelves. The small detail cut at the end of the 
box shows the joint at the end of the condenser, and’ the 
strengthening ring with which the thin copper cylinder is sup- 
ported, in section, 


DEATH OF GENERAL TODLEBEN.—General Count Todleben died 
on Wednesday at Soden, a watering-place near Wiesbaden. The 
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THE MECHANICAL ASPECTS OF A STEAM 
TRAWLING CRUISE. 

Durina the summer season trawling in the North Sea is 
carried on chiefly over the extensive shoal ground known as the 
Dogger Bank; but in winter, when fish is not 80 liable to 
deteriorate by being preserved in ice, the trawlers go farther 
away to the coasts of Norway and Denmark. The more sea- 
worthy qualities and elaborate fishing tackle of a modern steam 
trawler enable her to make longer and more hazardous voyages 
than those undertaken by the old type of trawling smack. Fig. 1, 
which is a combined sketch taken by the writer from some 


old su nuated vessels rotting away their existences in the 
Grimsby Docks, will give a very fair idea of the deck arrange- 
ment adopted in trawlers of the transition period when ketch- 


rigging first began to be introduced. The mechanical appliances 
carried by the old-fashioned trawler for handling her net gear 
were very primitive. The towing warp was wound in and paid 
out through a port-hole* over a bo! B, by the aid of a capstan 
C, and the dandy bridles fastened to the trawling beam were 
rato over a double-purchase winch D standing to star- 

of the poop. The modern steam trawler carries much 
more elaborate gear, a good example of which I had every 
opportunity of seeing in operation during a trawling expedition 
made in the autumn of last year, and in this article I shall 
endeavour to describe the more interesting mechanical aspects 
of my cruise. 

Favoured by an early tide, and following the wake of the 
autumn gale, at eight o'clock on the morning of September 4th 
I ste from off the Grimsby Pier-head on board the steam 
trawler Cecily, a vessel built, engined, and owned by Messrs. 
T. Charlton, of Great Grimsby. The Cecily is a shapely boat, 
80ft. in length, 19ft. in breadth, and 10ft. in depth to top of 
floors. Unlike the older sort of fishing smack, she is not bluff- 
bowed and full-waisted, but spare and finely drawn, after the 
style which fishermen denominate “yachty.” Her accommoda- 
tion, however, is not such as would tempt any but those ready 
to welcome a taste of seafaring life. Forward she has a small 
cabin, along the sides of which are arranged eight or ten bunks, 
spacious enough to admit of a full stretch or a “ turn-over,” 
and provided with sliding doors, enabling the sleeper to secure 
his retreat against the tumultuous undulation of a “yarn,” or 
the stifling fumes of tobacco smoke which envelope the cabin 
like a morning mist. When the hour of “turn-in” arrives, the 
trawler casts himself in full rig upon the hard boards of his 
bunk, and shrouding himself in a homely rug, sinks uncoaxed 
into profound slumber. Callously indifferent to rules of venti- 
lation, sanitation, or hygiene, he closes his sliding door and, so 
to speak, seals himself hermetically in sleep. 

The general deck arrangement of a modern steam trawler 
differs from that of the old smack, not in having a different, but 
a better class of fishing furniture. Aft of the fore cabin of the 
Cecily, just described, comes the first cargo hold, itioned 
into a number of compartments called “pounds,” into which 
the fish, after it has been gutted and cleaned, is lowered and 
distributed according to its kind. Intervening layers of ground 
ice are mixed with the fish in the proportions of one layer of 
ice to every fifteen baskets of haddock and every ten baskets of 
plaice. Soles and other prime fish require greater quantities 
of ice. 

At the back of the front cargo hold is the ice room, where ice 
is kept in blocks, and when required, ground down smaller 
between the teeth of a revolving cylinder and the sides of a 
mouse mill. 

Next to the ice room lies the aft hold, considerably more 
roomy than the fore compartment, This space is too close to 
the engine room to be of much use in hot weather, but in winter, 
or when the vessel is being utilised as a steam carrier to a fleet, 
this additional storage is found very useful. Over this hold and 
central on deck stands a steam winch, which serves to wind in 
and pay out the warp over the periphery of adrum. This 
winch is also fitted with a pair of double-coned heads, upon 
which can be wound or unwound any ropes or bridles connected 
with the ship's rigging or net gear. Aft of the second 
hold comes the engine room, containing a compound surface con- 
densing engine of the inverted vertical type directly actuating 
the propeller shaft. 

crew of the Cecily consisted of skipper Nichols, a second 
hand, a third hand, a “deck chap,” a cook, and two mechanics 
to attend to the working of the machinery on board. 

On the evening of the first day, after steaming about fifty 
knots, we let go the net in about ten fathoms of water on shoal 
ground north-east of Grimsby port; but finding few fish in 
these waters we at once steamed 120 miles farther out, following 
the same point of the com Here we trawled to and fro for 
the better part of a fortnight, shooting the net, as a rule, thrice 
every twenty-four hours. 

It may be interesting to give here a short description of a 
trawling net, an inverted plan of which, looking upwards from 
the sea bottom, is roughly represented in Fig. 2. The upper 
part or “back” of the net is attached to a long beam about 
9in. in diameter and 56ft. in length, at the ends of which are 
two closed iron frames called “ heads,” which, when the net is 
down, rest upon the ground and carry the beam. In some 
instances these heads are made in the form of wheels. The 
net floats behind the beam like a long distended and continu- 
ously narrowing . Its “mouth” is formed by the heads 
lying at the sides, the beam taking the — of the upper, and 

e ground rope that of the lower, lip. The beam is held by the 
heads about 3ft. 6in. above thebottom. The fish pass in through 
the mouth between the beam and the ground rope, and gliding 
over the false bellies of the net, find it almost impossible to effect 
their escay In consequence of constant friction upon the sandy 
bottom of the sea the under surfaces of the iron heads wear 
to faces as bright as silver. For this reason loose running 
wheels would seem better adapted for the work than the closed 
iron frames which are so extensively and generally used. On 
the other hand, loose wheels could not be so easily managed on 
deck, and would be liable to slip round and get away from the 
hold when being hauled over the bulwarks. e dimensions of 
an ordinary net are—length from line of beam to line of ground 
rope, 45ft.; from line of ground rope to beginning of cod end, 
32ft.; and from beginning of cod end to tail of net, 12ft.; its 
width along the beam is about 55ft., embracing 220 meshes on 
the “back” and 200 across the “belly.” The meshes vary in 
size from 3in. on the back to lin. on the belly. e 
belly meshes are made smaller, as the fish is more apt to 
wriggle through that part of the net. 

or the sake of easy trawling, and in order not to expose the 
net to the continual danger of breakage, the ground worked 
upon must be of a soft or sandy nature. Therefore, prior to 
shooting the net occasional soundings are taken to ascertain the 
kind of bottom and the number of fathoms of underlying water. 
If the ground be found good, the men take up their allotted 


* The port-hole in a modern trawler would be placed abaft of, not 
under the ladder, where it tends to weaken the bulwarks. 


posts along the beam, the bm il standing at the aft and the | 
mate at the front head. The forward bridle is first let go, | 
whilst the aft head is held fast by the hind bridle till the | 
beam floats square to the length of the vessel, when at a 

given signal from the skipper the whole gear is set free 
and the heads in the act of sinking carry down the 

entire apparatus to the bottom of the sea. At the same_ 
time a steel wire warp, to which the main and dandy | 
bridles are shackled, is paid out to the extent of two and a-half 
times the fathoms of water sounded. The vessel then begins to 
tow. During the time that the net is down, which varies 
from five to ten hours, according to the scarcity or abundance 
of fish, the men are employed in gutting, washing, gathering 
into baskets, and lowering into the hold, the fish of the previous 
take. When the vessel is making short hauls thrice every 
twenty-four hours, the men get very little rest, but when fish is 
scarce or the weather too rough for trawling, they secure their 
full allowance of sleep, There is no idle time; the opera- 
tions of hauling-in, gutting, cleaning, net repairing, and swabbing 
the deck, made as slippery as ice by the accumulation of fish 
scales, consume all the hours of the day not set apart for meals | 
or sleep. This unbroken continuity of work constitutes a hard 
life for the North Sea fisherman, whose vocation is manual 
labour, calling for the full exercise of his physical strength up 
to its maximum limit, the unrelieved strain of which brings out 
upon him, even in the coldest weather, a continual downpour of 
perspiration—a loss repaired only by imbibing large quantities 
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of brackish, unwholesome water. In the intervals of rest many 
of these men, like our brave skipper, were too worn out to climb 
into their bunks, and so cast themselves down on the lockers or 
bare boards of the cabin; only a few are in the regular habit of 
turning in; and yet fishermen on board steam trawlers hold 
a privilege in their class. They enjoy the blessing of sleeping 
on shore two, and sometimes three and four, nights out of 


cargo} twelve. This is reduced for fishermen on 


smacks to three or four nights out of twenty. But 


TRAWL NET. 


the most unhappy fate befalls the poor, unfortunate 
“fleeter.” A fleet consists of from one to two hundred 
smacks, which trawl together under the command of an 
“admiral.” All these vessels shoot and haul simultaneously, at 
times corresponding to signals given from the admiral’s 
smack, which, for a distinguishing mark, flies a flag from the jib. 
The admiral of a fleet holds a very responsible post, but it can 
scarcely be said that his remuneration is on a par either with 
his dignity or responsibility. Formerly, in addition to his 


WLING SMACK 


ordinary earnings as a skipper, he received half-a-crown each 
time he shot his net. At the present moment rumours are | 


afloat that this magnificent allowance is to be reduced to a 
shilling rate. 

A fleeting smack remains out eight weeks, after which time 
its crew acquires the right of returning home to spend a week on 
shore. Thus, a fleeter passes six weeks out of twelve months 
in civilised society and the companionship of his family and 
friends, the remainder he drags out in a kind of transportation 
on board a fishing galley! In season and out of season, in fair 
weather and foul, away from all that is dear to him, fed on hard 
biscuit and salt junk, snatching sleep when he can, paid at a 
rate incommensurate with therisk and suffering he undergoes, and 
removed from all chance of satisfying his most innocent and 
legitimate passions, the poor fleeter leads a life which for 
severity can only be compared to that of a man undergoing 
servitude for crime. If fleeting were pursued only for a part 
of the year, say during the summer months when the weather 
is fine and gales of wind infrequent, the fleeter’s lot might be 
tolerable ; but it seems simply inconceivable that the Board of 
Trade should allow fleeting to go on the whole year 
through, exposing the smacks, which trawl all together in one 
line, to the constant danger of collision, and continually en- 
dangering the lives of the fishermen for the sake of satisfying 
the rapacity of certain smack owners. I am glad to state that 
all the Grimsby owners have finally renounced this barbarous 
system during the stormy months of the year. But other 
owners have not as yet followed their good example, if we except 
the fact that a strike among the fleeters of the Great 
Northern or Hull fleet obliged 
that company to yield with a 

for one season. 

“Single boating” ought to be 
enforced from the end of Sep- 
tember to the beginning of April, 
and fleeting confined to the 
other months of the year. Any- 
one who has seen a fleet of 
smacks numbering, asin the case 
of Barking fleet, some 110 ves- 
sels, huddled together in a 
narrow span of water, and lit 
up at night like the fires of a 
compact city, will realise the 
imminent danger there ‘=, when 
the waves soar and hail- 
storms shorten the vision, of the 
smacks colliding one against the 
other. Skilful seamanship is of 
little avail in these emergencies. 
The skipper must trust more or 
less to chance to save his vessel 
and the lives of his crew 

I was fortunate enough to 
pass through two of these large 
fleets—the Great Northern and 
Barking contingents. Moreover, 
I received an invitation to tea 
on board one of the smacks of 
the latter fleet, so that I had 
every opportunity of judging 
their life from a very near 
standpoint, The Barking fleet, 
as most of the others, is attended 
by a “Bethel ship,” where every 
Sunday divine service is read and 
the men are exhorted to lead 
good moral lives. I was struck 
by the number of fishermen 
who responded to this call. Out of the ten guests present at 
the hospitable board of our skipper nine were what the fishermen 
characteristically term “ religious,” that is, they read tracts and 
sing hymns over their work, avoid intoxicating liquors, and 
resist the prevalent habit of swearing when things go wrong. 
I do not mean to imply that the tenth man was the black sheep 
of the fold. On the contrary, he was a rare sort of fellow, 
none the worse because his peculiar constitution prohibited him 
from partaking of the same spiritual food as his neighbours. I 
do not know, but I dare say he believed in the idea that on 
certain occasions a skipper is bound to swear. It is the only 
weapon, he might argue, fit to make an impression on men who 
live hard lives and sleep little, and who therefore need a strong 
stimulant to rouse them from lethargy into action. I should 
mention that a “ Bethel ship” is not the only escort vessel of a 
fleet. Not far from the Bethel you are sure to find a small 
smack with a flag on her mizzen, the sign-board of the “pub” 
of the fleet. A fleeter, therefore, can make his choice 
between Bethel and Coper. On board the former he can re- 
plenish himself with spiritual wisdom; on board the latter he 
can supply himself with shag at a shilling a pound, or if he has 
a mind to soar higher, he can purchase cigars at the rate of five 
shillings the hundred. These Copers generally hail from Dutch 
ports. The skipper of afishingsmackisnot paid by theday or week. 
Much the same as in other walks of life, everything depends 
upon success ; and one of the first conditions of success is good 
fishing ground. If the first haul contains few fish and many 
“ sluthers,” the rkipper must away to ply his trade in more pro- 
pitious waters. His earnings depend upon his hauls, of the 
proceeds of which he receives an agreed share. The tearing of 
the net in the act of landing a catch may mean the loss of 
£20 or £30 worth of fish. It was my fortune to witness an 
enormous loss of this kind. The net had been trawling all 
night for ten hours in waters teeming with fish. Under 
ordinary circumstances the skipper would have hauled in about 
midnight, but the accidental drawing of a ferule of one of the 
condensing tubes decided him not to haul till daylight. Thus 
the net was full of fish, containing on an estimate about sixty 
baskets of all descriptions, including prime fish such as turbot, 
brill, and sole, as well as offal fish, such as cod, haddock, and 
plaice. A basket weighs on: an average about 6 stone, so that 
the catch exceeded 2 tons in weight. All went well till the 
bag was hoisted in the air almost high enough to be canted over 
on the deck, when the net began to show signs of yielding just 
under the hauling rope attachment. Ina trice the small tear 
had widened to a mighty gap, and away, like a living torrent, 
went the fish back into their native bed. A few only, lying at 
the bottom of the net, were saved. The loss of a haul is the 
grand crux of a fisherman’s life, and it had a saddening effect 
upon me to witness the poor man’s earnings slipping from his 
honest grasp, when in another moment he had counted them his 
own. But our skipper bore up bravely, and tried every pos- 
sible means of saving the bag. As soon as the first mesh broke 
he at once lowered the net to water so as to relieve the weight. 
Then he passed supporting ropes underneath and called upon 
the hands to haul, but in spite of all these precautions the fish 
continued to escape. Thus, seeing the uselessness of his efforts, 
his zeal to save turned to comic desperation, which found vent 
in various exclamations, and the remark, “ Never mind, my 
lads, let them go—they don’t belong to us!” Judging by my 
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own feelings, the expressive language of the skipper, and the 
looks of the crew, the sense of loss on board must have been 
very keen. 

The great attraction in a trawling expedition is of course 
the haul, which 1 saw under all its varying aspects and at all 
hours of the day and night. It is a magnificent privilege to 
witness a full-blown bag of fish floating high above deck, like a 
huge balloon, suddenly open its vast jaws and belch forth a 
moving mass of live fish, scattering it all around in glistening 
heaps. To look upon this scene by day is enrapturing, but to 
gaze at midnight upon the quivering sheen of a trembling mass 
of fish, dashed on deck and lit up by the rays of the harvest 
moon, is nothing short of sublime. Myriads of fish, surpassing 
all adequate description, are cast at our feet; the kingly 
turbot; the monster cod; the winged ray, with his saw-toothed 
tail; the plaice, gifted w ith nine lives ; the shark-like dog fish ; 
the cat fish, with his rhinoceros hide ; ; the jelly fish, vulgo 
sluther; the haddock, the codling, the whiting, the hake, and the 
rest whose name is legion, which never reach our shores, but are at 
once recommitted to the deep. The excitement of the haul 
compensates somewhat for the monotonous routine of life on 
board a trawler. Another source of distraction is the coming 
alongside of a friendly smack. It is surprising to learn how 
quickly fishermen desery and recognise the smacks of their 
friends. To an ordinary, unpractised eye North Sea trawlers 
are all much of the same build and rig. Their outfit is 
identical, and their form so nearly the same that it becomes a 
perfect enigma to explain how one vessel is so readily distin- 
guished from another. One learns easily enough how to distin- 
guish a “herringer,” Dutch or English, for she is either lugger- 
rigged or, if ketch-rigged, very clumsily trimmed. Moreover 
if her endless straight net, suspended on floating kegs, and 
stretching sometimes in one line over two miles in length, 
happen to be out, she keeps her foremast struck as a warning to 
trawlegs not to cross her path. But how a skipper so readily 
distinguishes between trawlers hailing from the same port and 
too far away for him to read their numbers, is a mystery to my 
uninitiated mind. 

A fairly-sized outshore trawler averages 80 tons carrryi 
capacity, and inshore boats from 18 to 20 tons. Outshore boats 
go as far as 300 to 500 miles from the Humber mouth, to the 
Faroe islands and the coast of Norway Dried codders make 
longer voyages, and stay out four or five months at a time. 

As arule a trawler works only one net, keeping a second in 
reserve lest the first should become entangled in débris or rocks 
and be swept away. As might be surmised a trawl net engulfs 
stranger things than fish. Sometimes it vomits upon deck 
shell-crusted spars, the wreckage of vessels that have gone down, 
boxes and portmanteaus, packing cases, jewellery, suits of clothes 
and apparel, and occasionally the gnawed and maculated corpses 
of drowned men, victims of a recent gale. I have stated that, 
as a rule, a trawler carries only one net. Recently, however, a 
double set of gear has been introduced on board the steam 
trawler Leo, owned by the Great Grimsby Company, and built 
and engined by Messrs. T. Charlton. This vessel uses her two 
nets alternately, and thus economises the time formerly wasted 
in making good faults after the net had been hauled in. 

High speed is a useful adjunct, and we might say almost a 
necessary quality, of a steam trawler, as it often enables her to 
save the good Thursday and Friday markets when a slower vessel 
would run the risk of having to dispose of her fish in the declin- 
ing markets of Mondays and Saturdays. 

All trawling vessels, both screw steamers and sailing smacks, 
are ketch-rigged. It is interesting to note the origin of this 
form of rigging. Formerly a smack had only one mast for a 

forward of which were the ordinary jibs and foresails. 
But as the dimensions of the trawler grew concurrently with the 
requirements of a developing trade, the boom of the mainsail 
had to be lengthened till it became on account of its great length 
a source of trouble, danger, andinconvenience. It was therefore 
cut in two, and the parts apportioned to separate masts called 
main and mizzen. 

Before a fair wind a fully ketch-rigged steam trawler can 
disconnect her screw, bank up her fires, and make way under 
sail alone. This contributes to the economical working of the 
vessel on the principle that wind is cheaper than steam. Sail is 
also a useful auxiliary to a steam vessel when towing, as it 
helps her to lie-to close under the wind for that purpose, and, if 
need be, to change her tack so as to take the fish in another line. 
Changing tack when towing is a very delicate operation, which 
must be performed gradually for fear of upsetting the trawl. 
The tiller must be manipulated as little as possible in order to 
allow the vessel gently to head her net. The rate for towing 
is about two or three miles an hour. 

As I have before mentioned, the fish, after it has been hauled 
up and thrown upon deck, is gutted, washed, and classified, then 
gathered into baskets and lowered into the hold, where it is 
distributed into large partitioned receptacles called “ pounds.” 
Here it remains packed in ice till the return to port, where it 
is again put into baskets, landed, and transferred to boxes, in 
which shape it is sold by Dutch auction on the pontoon. At 
Grimsby these sales are held between the hours of nine and ten 
in the morning, when it is interesting to watch the commotion 
among the buyers hurrying from one salesman to another at the 
traditional call of “turbot buyers, cod buyers, haddock buyers, 
lemon sole buyers !” It is not less interesting, if somewhat pain- 
ful, to hear the din and clatter made by the auctioneers and 
feel your tympanum vibrate under the stentorian tones of such 
a salesman as James Allward, as he rattles down the descending 
scale of pounds, shillings, and pence. The suddenness in which 
he halts at the faintest whisper of a bid is truly wonderful, and 
can only be compared to the pause of swift shot before the 
impenetrable surface of steel-armoured plate. 

Trawlers go to sea in all seasons, but they cannot work in 
heavy weather owing to the pitching of the vessel, which lifts 
the net off the bottom above the level of the fish. I have 
mentioned that jelly fish form another source of trouble. In 
fine weather these fish can be seen floating on the surface of the 
water, but in stormy or cloudy weather they precipitate them- 
selves to the bottom, enter the net, and by buoying it up prevent 
the capture of more marketable sort. As a rule few edible 
species are found in the vicinity of “sluthers ;” hence, a haul in 
which jelly fish abound gives the sign for a change of ground. 

Before ending this article it affords me much pleasure to 
acknowledge that I am indebted for means of obtaining the 
information it contains to Mr. John Charlton, of the firm of 
Messrs. T. Charlton, iron shipbuilders, Great Grimsby, and for 
much concerning the mechanical operations of steam trawling to 
Skipper Nichols, of the Cecily. I have throughout avoided all 
mention of the habits, customs, or kind of life led by the fisher- 
men, for this is a part of the subject which can scarcely be said 
to share in its engineering aspect. But, as I find that the writer 
of a series of articles published by a contemporary holds that 
the Scotch and Cornish fishermen are “simple-minded and kindly, 
and as different as can be from the North Sea trawlermen,” I 
feel it incumbent to state that the experience of a fortnight’s 
hospitality on board a North Sea trawler does not at all confirm 


this low estimate of the. character of its crew. The fishermen 
of our North-east coast are a hospitable and obliging race. 
Being an entire stranger to them, I have no reason to think that 
they made any change in their rules on my account, and I had 
no sooner got on board than one man came forward to offer me 
a waterproof suit of blue serge, another to put his best Sou’- 

wester at my disposal, whilst a third volunteered to fit me out 
in high boots. Every morning the cook brought me a bucket of 
salt water for a bath, after which the worthy skipper con- 
descended to fry—as he only knew how—a fresh-caught sole for 
my breakfast. And in stormy weather, when crossing the deck 
presents a problem of some difficulty to a landsman, two of the 
hands would graciously form themselves into pillars, one on 
either side. Therefore I have every reason to vindicate the 
noble traits in the character of our North-east coast a 

R. H. G. 


COLONEL MAITLAND ON HEAVY GUNS. 

Tue discussion on Colonel Maitland’s paper—published in our 
last impression--on guns was continued on Thursday afternoon, 
June 26th last. 

Mr. Longridge said that he had listened to the paper with 
alarm and disappointment. Once we used to be told our guns 
were the best in the world, but now Colonel Maitland took 
credit for lagging behind other Powers, and our future is to 
depend on our watching other nations. May we not be caught 
napping in the next eight or ten years! One big gun takes 
fifteen months to make, While we apparently follow Elswick 
or other nations, another system has come to ,the front, 
namely, the wire construction. What has been done in this 
during the last two years? Mr. Longridge disbelieved in 
suiting powder to weak guns. Weight for weight, high-pressure 
in guns gave the same superiority as high-pressure in engines. 
Energy per ton of gun was a wrong mode of estimation; weight 
was needed to check recoil. Guns with large chambers, how- 
ever, are necessarily heavier in consequence. Weight for weight, 
a 43-ton gun with 33 tons pressure would, with a 413 lb. charge, 


ng | develope 33,000 foot-tons energy, instead of the 24,000 of the 


present 43-ton gun. Again, Mr. Longridge objected to the 
expression that a thing could be right in an engineering and 
wrong in an artillery point of view. He differed fundamentally 
from Woolwich and Elswick in considering the longitudinal 
strain together with the tangential—that is, he dealt with each 
separately. The idea of two strings to a bow was only con- 
fusion of ideas. He observed that no allusion had been made to 
mode or pitch of rifling. He believed that Sir Joseph Whit- 
worth was correct in employing a long projectile and a high 
velocity of rotation. He desired to see no more haphazard 
work, and guns made systematically to meet 30 to 35 tons per 
inch strain. 

Mr. Edmonds, of the Royal Gun Factories, said that we were 
not lagging behind other nations, at all events in the question 
of wire, for none had adopted it. As concerns the use of 
formule to calculate the strength of a gun, he would point out 
that much discrimination was n . Those of Rankine 
and others, for example, were intended for the case of a cylinder 
subject to uniform pressure, and in other respects differing from 
the case of a gun. Formule especially failed when calculations 
made for elementary portions were applied to structures where 
each part received support from those adjacent to it. Some 
results illustrating this had been obtained with two 9in. guns 
tried in the Gun Factory. In wire guns little mutual support 
can be given by one section to another. He pointed out that 
the different books on the subject, from Mallet’s, written in 
1860, onwards, had been studied in the Gun Factories, and that 
the construction given to guns had been suited to the require- 
ments of the day. The short guns, for example, of earlier days 
were suited to the quick powder employed with them. Should 
wire now come into service, it will not be on the ground on 
which Mr. Longridge advocates it, namely, to meet high 
pressures, but rather in the form of pieces with long chambers 
and low pressures, with low deflectional strain. We have now 
wire bearing 80 tons resistance per square inch before any per- 
manent set is produced. 

Captain Andrew Noble said that he agreed with so much of 
the paper, that it seemed ungracious to criticise the parts from 
which he differed. He considered that Colonel Maitland had 
correctly formulated the requirements of powder. This matter 
was well understood fifteen years ago by the committee who 
investigated the subject; they were not able, however, to obtain 
the powder desired. In fact, Germany and Italy have both been 
more successful in manufacturing powder than our English 
makers. Captain Noble, while concurring in the statement that 
increased proportional length in a powder charge gives increased 
pressure, did not admit that the fact could not be explained, 
although the explanation was not of a character to deal with in 
a few words. Neither did Captain Noble concur in the state- 
ment that the same results might not be obtained from muzzle- 
loading and breech-loading guns. He admitted that they 
required different treatment. He had, with Sir F. Abel, discussed 
the holding back of shot in their Royal Society paper. More 
rapid powder in muzzle-loading guns may be made to yield 
nearly the same result as slower powder with the grip of breech- 
loading guns. The two 8in. Elswick guns lent to the Govern- 
ment some years ago gave to 180]b. shot velocities of about 
2092ft. and 2096ft. and were equal in all essentials. With 
regard to obturation, there has been much more experience with 
the Elswick system than the De Bange in large guns, and the 
former has some advantages, especially that it requires much 
less power to work the breech ; it has, under some conditions, 
been found that the De Bange required five times as much 
power to work it as the Elswick system. He might add that the 
Government system of ignition, Captain Noble thought more 
complicated and less safe than the Elswick one. Re-coppering 
is not a serious inconvenience. It has only been carried out 
four times at Elswick on guns—two of these were for purposes 
of instruction. It was no more trouble than re-bushing a vent. 
Captain Noble would have employed different language from 
Colonel Maitland as to the history of the development of guns. 
He approved of the Government system of construction. 
Riband, he thought, was more valuable used in conjunction with 
solid metal for longitudinal strength. Over forty wire guns from 
10in. to 6in. calibre have been issued, besides some field guns. 
The wire at Elswick had not so high a tenacity as that used in 
the Gun Factories, because it was specially desired that it should 
extend permanently if it yielded. With regard to the develop- 
ment of ballistic powers, this country had taken a leading part; 
in 1877, at Elswick, were designed two guns of about 78 cwt., 
which were completed early in 1878; velocities were then obtained 
of 2056ft. and 2182ft., while 1600ft. was still an achievement on 
the Continent. Captain Noble would not measure chamber 
capacity by calibres, but rather by expansions. In real length 
estimated in this way, it will be found that the length in old 
guns is much greater than in new ones. As to chambering which 
came in when space without additional length was required, 
Captain Noble had little to add to the remarks of Mr. Rendel. 


One 12in. gun with a long chamber had exhibited wave pressure, 
but chambers of the same proportions have exhibited nothing 
of the kind in the 100-ton guns with Fossano and cocoa powder. 
French and German chambers are apt to be very long. He 
desired also to make a correction in the figures furnished by 
Elswick to Colonel Maitland for his table. The 17in. gun, 
instead of 46,600 foot-tons energy, developes 51,900 foot-tons 
with 15 tons pressure, and the 16°25in. gun, instead of 50,924, 
developes 61,200 foot-tons energy. 

Mr. W. H. Smith, in vacating the chair at this point in the 
discussion, observed that he trusted all would feel it to be their 
duty to further the end of securing the best weapons by every 
means. The chair was occupied by Admiral Boys. 

Lieutenant-Colonel Morris could not see the force of Sir F. 
Bramwell’s remarks, and thought that they furnished no answer 
to what Colonel Hope had said, which he thought called for in- 
vestigation experimentally. He asked for resu nits obtained with 
powder in a closed cylinder. The inability of the committee to 
understand the question was to be specially regretted when an 
answer containing a flaw is offered in discussion, Before we 
are to be limited to 3} calibres length in one chamber, we ought 
to show how Colonel Hopeis wrong in his chamber 15 calibres long. 

Mr. Barlow asserted that Colonel Hope had furnished no 
explanation of the particular point raised, as noticed by Sir F. 
Bramwell. Before concluding, he would direct attention specially 
tothe table which Colonel Maitland had put before them from which 
he thought it was clearly shown by the standard of energy per 
ton of gun that the wire system called for further development. 

Admiral Selwyn observed that it was hard that Captain 
Engstrom, of the Swedish Navy, should not get the credit of the 
breech-closing arrangement now adopted under the name of the 
French system. He had exhibited that system in 1861. He 
sympathised also with Mr. Longridge as to impropriety of dis- 
tinguishing between artillery and engineering principles. 
As he understood, Colonel Maitland argued that the longer a 
gun was and the weaker was the powder the better was the 
condition of things. He maintained that with stronger guns 
higher pressure was better. Under some circumstances, such 
as Moncrieff gun pits and broadsides of guns, length might be a 
great evil. We have inconvenient guns in order to burn bad 
powder. Wire ought to have come in long ago. We appear to 
take credit to ourselves for feeling our way awkwardly to results 
even after we have come round to the ideas put forward b 
inventors, instead of asking them for their own advice wi 
regard to their own proposals. He would say it was only due to 
Mr. Longridge to try a wire gun made just as he would design it. 

Colonel Moncrieff observed that though his pits were designed 
for short guns and best suited to them, his hydro-pneumatic 
carriages were better adapted for new type guns, and he specially 
called attention to the recommendations of the latter system for 
naval guns. 

Captain Noble, on being called upon to reply to points raised 
on the ballistic aspect of the question, said that Colonel Ho; 
was right in viewing the action of powder surrounded by fluid 
at a high pressure as abnormal, but he agreed with Sir F. 
Bramwell that the question he raised had not been explained. 
The highest pressure obtained in a closed cylinder by Captain 
Noble and Sir F. Abel was 70 tons per square inch. He had seen 
powder ignited at many different places with very variable results. 

Colonel Maitland, being called upon to reply, said that he 
hardly thought the word “life” of a gun applicable, because the 
gun could be relined when it suffered from wear, and in the 
meantime the question was one of accuracy, not of safety. He 
could not say how often relining might be found necessary; 
probably when a ship was paid off her guns should be relined. 
He spoke of some 6in. guns which had fired 1800 rounds and 
were still perfectly good; also of an 8in. 12-ton gun that had 
had some rapid firing—sixty-seven rounds one day between 
breakfast and lunch. With regard to what Mr. Rendel had 
said on chambering, he admitted that it was undesirable to 
carry it further than necessary, He gave an example of the 
irregular results obtained in the case of a 10°4in. breech-loading 
gun with charges of 260 Ib., 240 lb., and 220 Ib. of cocoa powder 
respectively ; two gauges were used in each round, and a 462 Ib. 
projectile. The pressures registered by the gauges, and the 
velocities were as follows:—With 260 Ib. charge, 22°5 and 
22°2 tons pressure and 2213ft. velocity ; with 240 lb. charge, 
24°0 and 24°0 tons pressure and 2149ft. velocity; and with 
220 lb. charge, 15°2 and 15°3 tons pressure and 1923ft. velocity. 
This irregularity argued wave action. He would ask Colonel 
Hope if he lit his charge at a great number of places in the 
recent French trials. On Colonel Hope assenting, Colonel 
Maitland remarked that he had received records of pressures 
which argued irregularity and wave action in a high degree. 
Colonel Hope objected to Colonel Maitland’s figures as not 
authentic and incorrect. With regard to the Elswick obturation, 
coppering had several times been found necessary ; he admitted 
that it was not a more troublesome operation than re-venting, 
but that he considered troublesome enough to be objectionable. 
He could not admit Captain Engstrom’s claim to the French 
breech-closing system, for we had interrupted screws in American 
guns supplied to us just at the end of the Crimean war. 

The proceedings terminated with a vote of thanks to Colonel 
Maitland. 


TO CHICAGO IN EIGHTEEN HOURS.* 
By Robert GrimsHAw, M.E, 


(Concluded from page 465.) 
THE connection between engine and tender should not be rigi 
on curves this causes the flanges of the forward engine truck rigid, of 
the rear tender truck to crowd the outside rail, and the drivers and 
the forward tender truck to crowd the inner rail, unless the tender- 


truck axles are radial, which they ought to be in any case. For 
the heavier curves and grades, the regular hauli engine is to be 
which will lie with 


by a six-coupled ‘‘ bank engine,” 
1 steam up, on a siding a few miles in cbunep of the tough 
place. The instant the train passes the siding, the bank engine 
starts out to catch it, and gradually increasing its speed until 
slightly greater than that of the train, it catches the rear of the 
last car, which is supplied with extra strong buffer springs, and the 
bank is taken with the aid of the extra engine. Main headlight 
to be electrical—receiving current from a dynamo ope driven by 
a pony engine—and supplemented by a side lighting oil headlight 
above it ; both lamps swivelling sidewise 7s a lever from the cab. 
Weight ‘of engine y for service 96,000 lb., of which from 
48,000 lb. up to 64,000 lb. may be equa’ ge om between axles by 


a shifting fulcrum, and the rest, 48, down to 32,600 Ib., 
equally divided between the leading and trailing ponies, The 
piston area of each cylinder is 254°5 square inches; displacement, 


6108 cubic inches; the driver circumference 18°85ft., or 226in. 
Putting on the drivers two-thirds of the total weight of 48 net 
tons, we have, as the cylinder cay mm | to move the engine lin., 
32 x 5=160 cubic inches, or 160 x 226=36,160 cubic inches per revo- 
lution ; giving 36,160 4=9040 cubic inches iston 
requ uired per revolution, This calls for 

stroke for 18in. piston diameter, or 9040 + 24= 376-6 67 aquare on 


* Read at the Stated Meeting of the Franklin Institute, April, 1884, 


Juty 4, 1884. 
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piston area for 24in, stroke. This requires eins = 21°89in. 
cylinder diameter, with 24in. stroke, with the 32 tons on drivers. 
If only half the total weight, or 24 net tons, were put on drivers, 
there would be required 6780 cubic inches piston displacement in 
each cylinder, and this we might put either 18in, x 26°6in. or 
18'25in. x 24in. We may, then, assume that cylinders 18 x 24 re- 
quire only 48,000 Ib. on drivers, Tender frame and body of steel, 
carried on light 33in. steel-tired wheels. Capacity of tank, 
3000 gallons; of coal box, 15,000lb. Weight of tender, empty; 
20,000 Ib.;* loaded, 59,000lb. Fitted with water scoop. Tender 
wheels “‘ independent,” or else axles capable of assuming radial 
positions on curves—Fig 7. Connections between tender and for- 


Fie 7.—INDEPENDENT Parer CENTRED WHEELS, 


ward car should be by a coupling similar to that between cars ; 
thus making a continuous pull, without the usual jerk when the 
slack back of the tender is tautened. The maximum tractive 


power of the 18 x 24 engine with 72in. driver is it =108 lb. 


for cach lb. of mean effective pressure upon the pistons. 912 miles 
in eighteen hours is 50°67 miles per or including stoppages, 
allowing two hours for delays and stoppages, it is just 
57 miles per hour while running; and counting loss from five 
slow-ups and startings, it makes it necessary to make 60 miles 
an hour right along when at full speed on levels. While this can- 
not be held on up grades, dashes can be made down grades, to keep 
up the average of 60 miles. The line of the Pennsylvania Railroad 

roper, between Philadelphia and Pittsburg, runs—as per official 

gures by the courtesy of Mr. Charles E. Pugh, general manager— 
as follows: Starting at Philadelphia, and assuming as the datum 
line the ordinary high tide in the Schuylkill river, the gradients in 
feet per mile, the distances in miles, and the heights above the 
datum line, are respectively :— 


Distances. Heights. Grades. 
| Worst up 
Stations. Betw. Sta, over 25ft. 

v.it. 

Going West. Bet. Total. ——. Total. per | 
mile. %& 2 
| - 
* | § 
Broad-street ..) — |; — 
Rosemont 10 | 340 — 888 33°4 | 5° 49 
Malvern .. .. ..| 10 | 20 | 151 — | 530/151 | 2°75] 90 
Downington .. .. 12 32) — 280 «259 | 233 | — 
Parkesburg .. ..| 13 | 45 — 530 | | 6 30 
Lancaster.. .. ..| 18 — 200 «352 }2°1 | 33 
Mt.Joy .. .. ..| 10 | 80 | 7 — | 070) 1°8 | 39 
Conewago .. ... 10 | 9 | 68 — | 422/ 63 |0°6 | 42 
Harrisburg .. ... 15 | 105 | — 109 727) — | — 
Petersburg .. .. 105 | 210 | 356 — 671 | 3°41 0°5 29 
46; — | 717} 23° | 0°4 | 29 
Bell’s Mills .. ... 18 | 230 | 836 — | 1063/1806) — | — 
Altoms .. .. «..| 8 | 988 |. 118; — | 1171 — | — 
Gallitzin .. .. .. 12 250 | 988 — 2154/8192} | 100 
Bolivar .. .. ... 45 | 295 — 1128 1026 2906) 0-4 | 40 
St. Clare .. .. ..| 15 | 310 — 1065| 808) — | — 
Radebaugh .. ... 15 325 58 — 1143| 890) 1° 53 
Turtle Creek 840 | — 400 748 — | — 
Homewood .. .. 8 348 916 | 21°63 0°25 58 
Pitteburg.. .. ..| 6 854 | — 178| 7882067; — | — 
| — | — | — | — | — 

Philada. to Pitts- } | 
burg .. .. .., 34 | — | 684 — | — | 198) — | 100 


It will be seen that in the total distance between Philadelphia and 
Pittsburg there is a rise of 684ft., the highest point on the line— 
Gallitzin—being 2100ft. above Philadelphia. The average gradient 
is only 1°93ft. per mile, but the worst grade is 100ft., for 0°3 mile 
of the distance between, Altoona and Gallitzin. The following 
table gives the distances taken up by rising grades—going West— 
from 20ft. to 30ft. per mile, from 30ft. to 40ft., &. These 
distances are measured from an official profile, to a scale of 10 miles 


per inch :— 
Up-grades, going West. Miles. 
Over 20ft. and under 30ft. permile .. .. 49° 
40ft. ” 50ft. ” 
” ft. ” 60ft. ” 5°5 
7Oft. ” Soft. ” 
SOft. ” 90ft. 4, 1°2 
56 
lovuft. per mile 
93°1 


“* At first I was met with more sneers than encouragement, when I 
broached the subject of engines to make the transit of 900 to 950 
miles in eighteen hours, including stoppages. Then master 
mechanics and locomotive builders, looking at the thing soberly, 
and acknowledging the defects of existing types of engines, 
announced their entire ability to produce engines which would be 
able to do the work month in and month out, on some ideal road, 
on which the grades, curves, optices, and ballast were adapted to 
the somewhat severe requirements. But it was gravely announced 
that no such track existed, and that the chances were that no such 
track could be laid down at ry A won Next, the concession was 
made that such a track could be put down, but that it wouldn’t 
y. It having been brought to the mind of objectors to the pro- 
ect that such a track was already down in England and did pay, 
the ball was tossed over again to the engine; and it was 
ee though anonymously, asserted, in a semi-practical 
Con , that existing engines had all they could do to knock 
out thirty-five miles an hour. Up steps an English engineer 
with figures to prove that in the London and North-Western 
freight trains, sandwiched in between fast through passenger trains, 
knock out forty-two miles an hour between London and Liver- 
pool; and at present the discouragement seems to be principally 
aimed at the permanent way, with a slight digression in reference 
to the insane Ohio laws about stopping at all grade crossings. 
The question of Pca emer way should be discussed from first 
alignment to ballast-tamping, to find out if it is not perfectly 
feasible and profitable to lay and maintain a track which will stand 
all the racket to be imposed upon it by any res ble fast train. 
The matter of curves and grades requires ialattention. Exist- 
ing practice, particularly in the direction of curves, is particularly 
unpractical, Next comes the question of material, length, 
weight and section of rail, mode of splicing, ties, ballast, and tamp- 
ing; frogs and switches, and, lastly, bridges. As regards rail 
material, I suppose that it is about settled that all iron rails are to be 
things of the past; and that whatever metals are put down, from 


* This weight is about 8000 1b. less than most estimates, but is based 
upon a proposed construction. 


this point on, for any road of importance, will be of steel of some 
kind or another. If the advocates of iron rails have anything to 
say in their favour, or to the detriment of steel rails as at present 
used, on the ground of economy, durability, and safety, I am 
willing to hear them; but, so far as I am concerned, we are at 
—— in favour of steel. Whether it be Bessemer or Siemens- 
lartin, or some other present or yet unmade kind, I leave out of 
the question for the present. When it comes to lengths it seems 
as though the mechanical difficulties of making and handling 
longer rails, even of the heaviest sections, were rapidly disappear- 
ing; and if the majority of the rails laid were in lengths of 60ft. 
and upwards, we would obviate the expense and risk attendant 
upon the use of a great many splices. Even the most rabid advo- 
cate of patent rail joints must admit, when you get him down to 
it, that the best joint is no joint at all, and that the fewer joints 
there are, even of the most improved t; attainable at any price, 
the less will be the wear and tear rg rails, flanges, and treads, 
breakage of springs, cutting of journals and trees, and noise, dust, 
and discomfort to passengers. I am aware that the question of 
expansion will be raised, but anticipate this by saying that the 
present allowance on a 30ft. rail is not so much to cover the expan- 
sion as to allow for bad spring of fish-plate holes. Whatever 
joint is used, however, must be strongly trussed against vertical 
strains, and this can only be properly accomplished by a stiffening 
member under the flange. As regards sections, ideration of 
that ought to include both head and flange. There are those who 
are in favour of perfectly flat treads, and others who call for a 
ay curve all the way across. Still others wish right and left- 
and rails, What the rail head shall be, depends, of course, upon 
whether the wheel treads are cylindrical or coned, and that is an 
oft mooted and still undecided subject—not altogether discon- 
nected, by the-bye, from that of rigid versus loose wheels. The 
admirable reports of my friend, Professor P. H. Dudley, point to 
the great desirability of increasing the flange width, with a view 
to lengthening the life and usefulness of wooden cross-ties; and 
this is well worth looking into, because it means not only cheaper 
ties in the end, but decreased liability to spreading of track. It is 
very certain that whatever rail section be adopted, it should be 
such as to comport best with the curve at the base of the wheel 
flanges. I say comport best, and by this wish it is very distinctly 
to be understood, not correspond with but work well with. I have 
serious doubts whether a rail and a wheel which have equal curva- 
tures or correspond like templates, would curve well together. In 
this I am heretical; but it is not my fault, nor yet a criminal 
offence. Rail weight, of course, depends upon rail material, and 
upon the weight, frequency, speed, and character of the trains 
ing over the line. The question of material I will assume to 
settled ; and will also assume that the train will consist of a 
well-balanced and well-equalised locomotive, having no greater 
weight than 33,0001b. per driving axle, rigid wheel base of 7ft. Gin. 
maximum, and no greater speed than 350 strokes per minute; 
hauling a train consisting of tender and five cars, each car weigh- 
ing, with its load, 40,000lb., and having its weight distributed 
upon their three-wheeled trucks 20ft. between centres. For this 
I propose as a starter a rail section with 6in. flange, and giving a 
weight of 75lb. per yard. There is no doubt among master 
mechanics, road masters, superintendents of rolling stock, and 
master car builders that there is an undue amount of friction 
between rail heads and wheel flanges at all times, and at 
all points along the track, but .particularly when at high speed 
and on curves. Neither is there any doubt among passengers 
that the noise and motion are from this cause greatly increased, 
and the discomforts of travel thus varied and multiplied. 
It is generally admitted that the principal cause of this roughness 
of riding and wear and tear of rails and wheel flanges, is the 
primitive custom of having both wheels pressed fast upon the axle, 
so that whether or not the wheels upon the opposite ends of an 
axle are of the same diameter, or of the same taper on the treads, 
or are round, or are concentric with the axle, or no matter whether 
the outer wheel on a curve has further to go than the inner, the 
two wheels are compelled to revolve together. It is needless to 
rehearse in detail the evil effects of this pernicious custom; but it 
may be useful and interesting to my hearers to present one of the 
more recent forms of loose or independent wheels, designed to 
allow the outer wheel when on a curve to revolve more rapidly 
than the inner, while at the same time preserving a higher degree 
of safety and not introducing undue cost and complication of parts. 
In the type herewith illustrated, the wheel itself is of the well- 
known Allen construction, with steel tires and compressed paper 
web or centre, bolted between steel plates and cast iron hub, or the 
wheels and axles may rotate as a unit, and of course at the same 
rate, in the regular outer boxes; or one wheel may revolve with 
and the other on the axle. Lubrication of the large inner bush 
and journal is insured by oil passages FF, leading from the oil 
box to an oil chamber E, cut in the journalled wheel seat. The 
Babhitted bush of the bore is held against end motion by circum- 
ferential ribs, and is flanged up at the ends; the inner flange of 
each wheel being protected by a wrought iron collar A, butting 
inst the shoulder of the wheel seat, and the outer end havin; 
also a wrought iron collar B, one and one-half inches long, thread 
upon the axle between the outer journal C, and the wheel seat 
ree These threaded collars B are held from turning by pins 
F, rivetted at each end. The hubs D are each Price deo g by 
six ribs GG, &c.” 


DIscussion, 

Mr. W. Barnet LeVan: Mr. Grimshaw has stated that he pro- 
poses to dispense entirely with the link motion. Now, if dis- 
pensing with links entirely, what will be his position in the event 
of having to run on a siding or have a break-down? How does he 
expect to back his engine? 

fr. Grimshaw : I don’t know what is meant by this question. I 
simply cannot answer it. It assumes that the Joy is not a 
reversible gear, or is more easily crippled than the link. As a 
matter of fact the Joy is a reversible gear, and I have no know- 
ledge that it is more easily crippled than the link, owing to the 
fact that I do not know of any of them having been crippled. 

Mr. LeVan: Where will you find the Joy link motion in use in 
this country? To my knowledge there are only one or two in use 
on locomotives, and they are very unsatisfactory. 

Mr. Grimshaw: I have seen letters from master mechanics of 
several American roads commending the Joy gear, and stating that 
they purpose adopting it. Ihave elsewhere answered the question 
as to its success on the Reading Railroad, and will only add that 
Mr. Joy says: ‘‘ When Mr. Paxson sent me his blue print I saw it 
would only injure the gear. I told him the centre fixing and over- 
hang would never do. If they will make bad designs failure is a 
matter of course.” 

Mr. George S. Strong criticised one point on the locomotive. 
Mr. Grimshaw proposes for fast trains, 7.c., the pony, or two-wheel 
truck as a leading truck, stating that he feared it would not be 
capable of keeping the rail if detached from the jrest of the loco- 
motive, as is a four-wheeled truck, which will keep the rail and 
forms a truck within itself, at the same time it presents two 
wheels to take the blow of striking a curve, while the other onl 
presents one. He was afraid that a pony truck for very hig 
speeds would be more liable to break loose from the locomotive 
and swivel across the track and wreck the whole engine. He also 
described a locomotive engine with extended smoke-box and other 
special features, now being built for the Lehigh Valley Railroad 

ompany. 

Mr. Grimshaw: Engineers on the Lehigh Valley Railroad, 
quoted by Mr. Strong as one on which a two-wheeled truck would 
not take curves at high — say that they do take them, and 
safely. The Denver and Rio Grande Railroad runs pony truck 
engines at forty-five miles an hour perfectly safely on their curves, 
It only requires that the pony wheels be equalised with the front 
drivers, as now done with perfect success on the Denver and Rio 
Grande Railroad. 

Mr. J. W. Nystrom: I fully appreciate the importance of Mr. 
Grimshaw’s paper, and believe it feasible to run a train with the high 


speed heproposes, I wouldask that the diagram of the oupenttes: 
motive be ps snsen St on the screen for further remarks on the 
same. [The 5 sone was reproduced, and Mr. Nystrom continued.] 
The greatest difficulty with the locomotive has always been its 
incomplete bustion, and quently waste of fuel, by throw- 
ing out smoke and sparks, setting fire to houses and other 
combustibles near the railroad. This evil is caused by an excessive 
draught through a thick fire on a too small fire-grate. I spoke on 
this subject at a ting of the Institute some twenty years 
ago, and remarked that the locomotive engineers are behind the 
times in steam engineering. The principal defect of the locomotive 
consists in the smallness of its fire-grate, which is confined between 
the driving wheels, and it cannot be conveniently increased in 
length. In order to overcome this defect, Mr. Wootten placed the 
fire-grate above the driving wheels, where there is space enough to 
make it of the required or proper size. Mr. Wootten’s arrangement 


was illustrated and explained at a meeting of the Institute a few - 


years ago, when I remarked that the fire-grate should be placed 
over the trailing truck, instead of over the large drivers, which 
raises the boiler up too high. My suggestion was not considered 
feasible by some bers of the Institute. Now, Mr. Grimshaw 
produees a sketch of a locomotive with the fire-grate above the 
truck, but he still confines the width of the grate between the 
driving wheels. By moving the boiler back a little, so that the 
furnace will clear the driving wheels, the fire-grate can be made 
wide enough for proper combustion without excessive draught, and 
thus avoid smoke and sparks, which will result in economy of con- 
sumption of fuel. Mr. Grimshaw proposes to make the fire-grate 
about 10ft. deep by 4ft. 4in. wide, making 43 square feet grate 
surface. It is very difficult to keep a clean and even fire upon a 
grate 10ft. deep ; but if the fire-box is cut off so as to clear the 
driving wheels and make the grate 9ft. deep by 7ft. wide, making 
63 square feet grate surface ; or, perhaps better, to make the grate 
8ft. square, or 64 square feet surface, the boiler would be more 
economical on fuel, and of much greater steaming capacity. About 
the cylindrical valves of which Mr. Grimshaw a I would ask 
if he means piston valves. [Mr. Grimshaw produced a drawing of 
the valves on the screen, to which Mr. Nystrom remarked]: They 
are Corliss valves, but Mr. Grimshaw says that he will run the 
valves in oil under steam pressure, and I cannot see how that can 
be done without driving the oil into the cylinder. 

Mr. Nystrom added: There are many details proposed by Mr. 
Grimshaw which, whether good or not, have no important i 
on speed of the train, which is a function of power, and that addi- 
tional power can be obtained by proper arrangement of the fire- 
grate, as before stated. A small fire-grate requires a stronger 
draught and thicker fire, which is extravagant of fuel, whilst a 
larger grate surface requires less draught and a thinner fire, by 
which the combustion will be more complete. I may refer to a 
case where I constructed a steamboat with d engines, and 
was not allowed to make the fire-grate as large as I desired. 
After the boat had run about a year, the boiler was taken out, and 
another one with larger fire-grate was substituted, which resulted 
in better steaming capacity,with greater economy of fuel, although 
the amount of heating surface was the same in both boilers. I 
cannot see the economy in creating the draught by superheated 
pd steam, instead of by the exhaust, as proposed by Mr. Grim- 
shaw. 

Mr. Le Van: Mr. Grimshaw has stated that a large gratesurface 
is essential for the rapid production of steam for fast running 
locomotives. It does not seem to have occurred to him that any 
boiler may be economical or otherwise, in respect to fuel, according 
to the rate of evaporation, and that in the case of a locomotive 
boiler, this rate is, of necessity, almost always varying. For a 
given rate of ef poe I may have with equally good reason a 
large fire-grate of 58 square feet and a slow rate of combustion, as 
in the case of the Wootten boilers, as used on the Bound Brook 
route ; or, a small grate, 35 square feet, as in Class K Pennsylvania 
Railroad, and a quicker combustion. In both these cases, from 
reliable information, the same amount of fuel is burned in the 
same time and performing the same service. This shows that 
the same quantity of heat is taken up by the water ; re 
so far as mere economy of fuel is concerned, one boiler will be as 
good as the other. As for heating surface, this has really 
nothing to do with grate area, but merely with the quan- 
tity of fuel burned in a given time. Heating surface, or 
rather the fire-box plate or flues, through the substance 
of which heat is transmitted, is only effective in proportion 
to the difference of temperature on the opposite side of the plate. 
Numerous experiments and researches have shown that the thick- 
ness of the plate has no influence on the coefficient of conduction ; 
thus the thin tubes of tubular boilers transmit no more heat per 
surface unit than thick plates of a fire-box boiler. In high- ed 
locomotives the engines are the greatest drawback. Taking the 
indicator diagrams of the Wootten and Class K engines, you will 
find the former to show over 8 lb. average back pressure before 
compression commences, while the latter shows but 6 1b. when per- 
forming the same amount of work and running at the same speed ; 
and the initial steam pressure in the former being 841b., with a 
boiler pressure of Ib. per square inch, and the latter 120]b. 
initial, with a boiler pressure of 140lb. per square inch. The 
former only realises 55 and the latter 63 per cent., whereas if they 
were up to the best stationary practice they should at least show 
90 per cent. efficiency. As regards the Joy valve gear, so far it 
does not seem to have made much progress in thiscountry. I know 
of only two in use on locomotives, and they do not seem to give 
satisfaction; the plan adopted by Mr. Strong is a much better 
arrangement, as poe it. Mr. Grimshaw also says the 
smoke-box should be of the extended class. Now, I maintain, in 
the first place, that an extension of the smoke-box to a length of 
over, say, 42in. from tube head is essentially and radically wrong 
and injurious; further, that if the fire-box is of proper size and 
construction it is needless, and if not, it is, as Mr. Parry of the 
Baldwin Locomotive Works, said about the swing trucks “* helping 
to remedy a wrong by making another wrong.” It is nothing more 
or less than a receptacle for d fuel carried through the 
tubes, and the claim that it can have any effect whatever—other 
than a detrimental one—on consumption of fuel, evolution of 
smoke, or steaming qualities of boilers is, on its face, absurdly 
false. No practice was or ever can be successful which runs counter 
to a well settled theory, and this does violence to the plainest laws 
governing the movement of fluids, and to their action, as observed 
in every boiler. We do not put a 12in. elbow on a 6in. water 
pipe, and if we expand the smoke-box of a locomotive to hold 
sparks, it is impossible, to say the least, that it shall produce 
any beneficial result on combustion, and I claim, as a matter of 
fact, that it does the reverse. The experiments with the 
Shaw locomotive proved this conclusively. With it she would 
not give satisfaction; as soon as it was removed and the old 
arrangement substituted, everything went lovely. The fact is, 
if the deflector plate was removed the result would be quite 
different. With a deflector and a 42in. extension the results are 
the same as with a 72in. extension. It is a notorious fact that 
locomotives do not steam as well after the substitution of the 
extended smoke stack as before, as I have been repeatedly told by 
engineers, who thought they could speak the truth without danger 
of removal. Several of the engineers of the New York West 
Shore and Buffalo Railroad said that their boilers were steaming 
poorly from the fact of being neneonner by the late Howard Fry 
with these abortions, and that it was all they could do to get 90 lb. 
out of them when they ought to be at least 1301b. The majority 
of engineers on the Pennsylvania Railroad will corroborate these 
statements, when they can do so without risk of losing their 
positions. The only logical and common sense plan is the return 
of the sparks back into the fire-box, as done by Pike’s system. 

Mr. Grimshaw: I beg to differ diametrically from Mr. Le Van 
as to the value of large grate surface. Properly managed, and so 
long as there is sufficient heating surface in flues, large grates give 
the best economic results. As competitive tests between the 
Wootten and the Pennsylvania Railroad standard type of loco- 
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THE VERTICAL DEANE PUMP. 


motives are now—May 12—being conducted, the public will soon 
have interesting figures in this connection. Grate area of necessity 
gives larger fire-box heating surface. Thin tubes give quickness of 
steaming power in starting, and quick recuperative power after 
hard p' on curves and grades. Private advices from England 
show the Joy gear to be giving the highest satisfaction on the best 
roads, The modification thereof, adopted on the Philadelphia and 
Reading Railroad, was, I understand, protested against by Mr. Joy 
and its failure predicted. I took careful advice as to the extended 
smoke-box. It may be “remedying an evil at the wrong end,” 
but sometimes we do not have choice of ends. It is better to 
remedy an evil at the worst end than to refuse to remedy it because 
that is not the end we would prefer. The figures on nearly every 
road where it has been adopted show saving by its use. The 
statement that ‘‘no practice was ever or could be successful which 
ran counter to a well settled theory” is too much at variance with 
the history of progress to need any detailed refutation, 


THE DEANE PUMP. 


We illustrate by the accompanying engravings the vertical 
form of the Deane pump, made by the Pulsometer Engineer- 
ing Company, and as employed for deep wells, The steam 
cylinders of the engines illustrated are 10in. diameter by 30in. 
stroke; both the up and the down stroke are adjustable specially 
by means of suitable throttles. The plunger is 5in. diameter 
by 30in. stroke, and the rising main 3in. diameter. In many 
situations this form of pumping machine offers great advan- 
tages over deep well pumps driven by an engine in the ordinary 
way, because there are far fewer moving parts in both engine 
and pumps. No roller guides are required, and it takes very 
little room in the shaft. The wooden spear rods are very easy to 
fix or repair, and for driving artesian well pumps this form of 
engine seems specially suited, as it can be made to swing aside so 
as to withdraw the rod without disturbing the pipes. The 
pump is made so that it will run very slowly if desired, so that 
it can be regulated to just the feed of the well. The engravings, 
Fig. 2, illustrate the arrangement usually adopted for ordinary 
well work of this kind. 


A RECENT IMPROVEMENT IN PHOTOGRAPHY. 


For several years past photographers have been injuring their 
eyesight by the low red light in which they habitually develo 
highly sensitive gelatino-bromide plates. For some months 
past, however, much attention has been given by photographic 
a and societies to some practical methods introduced by 
r. W. E. Debenham, of Haverstock Hill, of obtaining safe 
lights of a higher degree of refrangibility. He uses light of low 
intensity, produced by means of a translucent screen or other- 
wise; he also passes it through an orange-coloured film and a 
sheet of pale green glass, At the last meeting of the Photogra- 
hic Society of London he exhibited a white light with no blue 
in it, but composed of the complementary colours, red and 
m. The lantern which 
r. Debenham then exhibited 
contained two lamps A B, with 
glass faces at Kand N. The 
glass at K was of a deep and 
somewhat yellowish - green 
colour; whilst that at N was 
red, with a superimposed sheet 
of a very pale yellowgreen. The 
light from these lamps fell upon 
the surface D, which was of a 
deep yellow colour, and by this 
surface was reflected through the opening EF, When this 


opening was covered with white tissue paper the light appeared 
nearly white, but had so little photographic effect that a very 
sensitive plate placed at a reading distance before it for a quarter 
of an hour showed scarcely a trace of an image. When a 
yellow fabric was substituted at E F, an hour's exposure failed 
to produce more than the slightest mark on the plate, whilst 
giving sufficient light with which to work. 


IMPROVED SHIFTING SPANNER. 

THE accompanying engraving represents a spanner manu- 
factured by Messrs. Turner, Naylor, and Marples, Northern 
Tool Works, Sheffield. For this design it is claimed that being 
fitted with the Clyburn spanner motion, but otherwise having 
rigid parts, it can be adjusted to its work easily, and when set 
will remain so. It is also pointed out that in the ordinary 
wrench the screw on the leg and the cutting in the body to 
admit the ring, weaken the tool where strength is most required, 
while in this wrench these defects are removed, and the whole 


SORBY 


strength of the tool is made available. Another defect of the 
ordinary wrench is avoided in that illustrated, namely, the 
handle is made fast to the body, which gives the user a more 
certain grip of the tool and a more confident command of it. 
The firmness of the wrench in work makes it unnecessary to cut 
the jaws, so that it can be applied to bright work without injury. 


AN INDIAN MOUNTAIN RAILWAY. 


A CORRESPONDENT of the American Journal of Railway Appli- 
ances thus describes the Darjeeling Railway :—‘‘ Since my last I 
have indulged in an excursion to Darjeeling, a town in the Hima- 
laya mountains, some 300 miles to the north of Calcutta. ape | 
Calcutta, a railway ride of fifteen hours brings us to a town call 
Silliguri, at the foot of the mountains. Here we take the Darjee- 
ling-Himalayan Railway. The road is, to my mind, one of the 
most wonderful pieces of railroad building that it has been my 
fortune to —e. Although almost a toy in appearance, the 
gauge being only 24in., and the cars not much bigger than an ordi- 
nary two-seated carriage, yet it steadily climbs: the tain with 


concerning their working, and was informed that without these 
axles it would be next to impossible to operate the road. I annex 
a sketch to show the construction of the axles, and how much th 

resemble the Harrison. In principle of action they are identical, 
Is it not strange that while the Americans, with their boasted 
mechanical ingenuity, have been disputing the utility and 
advantage of such things, we find a small obscure road in the 
Himalayas using—and as I said, the only road in the world—inde- 
pendent wheels, When I say that in the whole forty miles in the 
mountains there is not a single length of straight track longer thau 


200ft., and if all the straight parts were put ther they would 
not aggregate half a mile, you can form Lond a of the crooked- 
ness of this little line. lf a road was made on purpose to test 
loose wheels, it could not improve on the Darjeeling and Hima- 
layan Railway.” 


CROSSHEADS AND GUIDES. 


Tue editor of the American Journal of Railway Appliances 
writes :—‘‘ We should like some of our readers to give their usages 
and preferences in the way of crossheads and guides—whether the 
former should be vertical or horizontal ; whether the latter should 
be one, two, or four in number ; and whether the piston-rod should 
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come between or below the central line of the guides ? Here are 
some prevailing arrangements—which is right?’ In this country, 
Fig. 3 is the favourite arrangement for inside and outside cylinders. 
Fig. 5 is used for outside cylinders, and so is Fig. 1 to a limited 
extent. 


A CHINESE line of telegraph has been constructed and is now 
working between Canton and Lungchou—ninety miles south of 
Nanning—on the Tonquinese frontier. 


Crapock WATERWORKS, SouTH Arrica.—The Municipality of 
Cradock have approved of the scheme submitted by Messrs. G. B. 
Nicholls and Sons, civil engineers, of Albert-buildings, Queen 
Victoria-street, London, E.C., and Colmore-row, Birmingham, for 
the water supply of that town. The supply is to be derived from 
permanent springs at Drie Fontein, about five miles from Cradock, 
on land ts a to Herr Janse Van Rensburg, M.L.A. 
The water is diverted from the stream into filtering chambers con- 
structed in connection with a service reservoir, and conducted into 
the town by gravitation on the constant service system, distributed 
by means of cast iron pipes with standpost hydrants. In the 
Market-square it is proposed to erect a handsome stone fountain 
for drinking purposes and for the use of cattle. 


NAVAL ENGINEER APPOINTMENTS.—The following have been 
appointed acting assistant-engineers in the Royal Navy:—Messrs. 
Samuel W. F. Morrish, Alfred R. Pattison, Walter W. H. 
Rawlingson, John H. Dalrymple, Samuel Godbear, Benjamin J. 
Watkins, Frank D, Thomsett, Ernest M. Thomson, Henry Hum- 

hreys, Albert E. Tompkins, William J. Hender, Alfred Hills, 

ward Swinney, Robert K. Herbert, John W. Ham, Ernest 8. 
F. Sparks, John S. Gibson, Richard W. Torman, William Onyon, 
Harold Gaisford, Edward A. Short, Frederick G. Jacobs, John T. 
H. Ward, James D. Elliott, William B. Ransome, Frederick Hore, 
Alexander Baker, David Peacock, William W. Lawrence, Percy F. 
Faulkner, Tom E. B. Brown, James T. Willoughby, John Richard- 
son, Thomas R. Reynolds, Charles J. Hay, Leonard Buckler, 
Edward J. Murphy, Ernest A. W. Heads, Alfred E. Cox, Js 
W. A. Parrott, Henry C. Peel, William W. Hardwicke, Arthur F. 
Kingsnorth, Lemuel C. Saywell, Henry Abbott, Frank A. Allden, 
_— Bell, Joseph M. Crowle, Hamilton J. Coad, and William 

yan. 

YORKSHIRE COLLEGE Coat Minine Ciass.—The work of the 
session concluded on Saturday last, when the students accompanied 
by Mr. Lupton, the instructor, visited the Aldwarke Main Colliery, 
Rotherham, by the kind invitation of Mr. C. E, Rhodes, the 
manager. This gentleman explained his apparatus for testing 
safety lamps, the principle of which is directing upon them a 
current of gas and air mixed in explosive proportions; most of the 
safety lamps which are known and in ordinary use become red 
hot when subjected to this current for a few seconds and then 
ignited, the explosive mixture causing a miniature colliery explosion. 
Mr. Rhodes tested a number of lamps in the presence of his 
visitors ; the common Davy lamp exploded in three seconds, other 
lamps took a longer time, and some resisted the trial for forty-five 


grades of 260ft. to the mile, and round curves of 90ft. radius, 
until it reaches Darjeeling, 7200ft. above the sea, and distant from 


ds, which was the longest period for which the test could be 
applied. These interesting and instructive experiments were 


Silliguri, forty-eight miles, though less than twenty miles in a 
direct line. 

** As our Mt. Washington is only 6000ft. high, you can see how 
much higher we are; but then consider that Darjeeling is in a 
valley, for close by the snowy peak of Kinchinganga, 29,000ft. 
high, rises far above the surrounding mountains, and Mount 
Everest, 30,000ft. high, the highest in the world, is distant about 
eighty miles, and on clear days can easily be seen. We were un- 
fortunate enough in having a cloudy day, which, of course, marred 
our pleasure, although for a few minutes we had a sight of the 


hy ks. 

“fthe Darjeeling-Himalayan Railway was laid at first as an experi- 
ment on the Government cart road, but, like many other experi- 
ments, has that stage, and is an established and paying 
fact. The curious part of it is that it is the only road in the world 
on which loose or independent wheels are exclusively. The 
entire rolling stock is equipped with a loose wheel on axles, 
identical with the Harrison patent of the United States. I made 
& thorough inspection of the axles and wheels, and made inquiries 


tched with great interest, and a hearty vote of thanks was 
accorded to Mr. Rhodes at the conclusion. At an earlier period 
in the session, the students visited the Newstead Colliery, near 
Newstead Abbey, in Nottinghamshire, where the party was 
received and hospitably entertained after their journey by Mr. 
Robert Stevenson, the engineer and manager, who perene asin | 
took his visitors down the mine and explained the hinery an 
mode of working. It would be difficult to find any colliery where 
all the arrangements for safety and eeonomy of working are more 
effectively and ingeniously executed. The fan, which produces a 
current of 230,000 cubic feet of air a minute, is perhaps, one of 
the most efficient ventilating machines now in use. Thefollowing 
day the party visited the well-known Clifton Colliery, on the banks 
of the mt, near Nottingham; through the courtesy of Mr. 
Henry Fisher, the ger, the students had the opportunity of 
seeing the system of underground haulage, designed by Mr. 
Fisher ; by means of endless ropes, the coal is hauled up long 
inclines from the working places to the pit. The cages are un- 


loaded at the surface by an ingenious arrap wef medi 
worked by compresedar, jnery 
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RAILWAY MATTERS. 


Tue Taff Vale directors have pant a resolution taking over 
the Treferig Valley Railway, and will pay theshareholders 4 per cent. 
THE proposals of the Porte to the Société d’Exploitation with 
respect to the Eastern railways junction, will in a few days be 
ially communicated to the company. The concession is to be 
given for thirty-eight years. 

ACCORDING to the estimate of Mr. Hansell, the quantity of 
laminated springs at present in use on English, Scotch, and Welsh 
railways is 331,920 tons, and there are used annually nearly 12,000 
tons. Sheffield makers producing about 10,000 tons. 

In 1882 the colony of Victoria was required by the courts to pay 
£120,000 to persons injured by accidents on the States railroads, of 
which it 1355 miles. This sum was 17 per cent. of the total 
net earnings of its railroads. Most of these accidents were on one 
comparatively short line, and the payments for injuries exceeded 
the net earnings of this line by about £25,000. 


THE last rail has been laid of the Ontario and Quebec Railway, 
which forms the connecting link between the eastern and western 
sections of the Canadian Pacific system. Grading on the railway 
was commenced in August, 1882, and has been vigorously pushed 
from that time through the somewhat severe winters of 1882 
and 1883, the work on many sections being very heavy. 

THE announcement that the Dudley, Sedgley, and Wolver- 
hampton Steam Tramways Bill is to te op) in the Upper 
House, seeing that it has already passed the Lower House, is not 
received with satisfaction by the inhabitants along the route. 
These have determined to tea ter petition to the House 
of Lords, urging that the district is more suitable for steam than 
for animal traffic. 

New SovrH Wa es has an area of 308,000 square miles, and, in 
1882, had 817,468 inhabitants and 1315 miles of railway, whose 
average cost was £12,161 per mile. Their gross earnings in 1882 were 
£1,658,864; their net earnings £764,229, which is equivalent to 
£1477°6 gross and £812 16s. net per mile, £235 more net than the 
earnings of railroads in the United States. The net earnings 
were 54 per cent. on the capital expended—an eminently 
satisfactory result, as the interest paid by the Government is less 
than that. The Government had authorised the expenditure of 
£11,000,000 more for railroad construction, of which £3,000,000 
was negotiated last year. This is the only Australian colony that 
has adopted the English and American standard gauge of 4ft. S4in. 
A connection of the Victorian railroads is almost completed, and 
one with Queensland, the colony next north, is in progress. 

Our Birmingham correspondent writes :—‘‘ Traders here express 
satisfaction that at the meeting in London, last Friday, between 
the general managers of the Midland, Great Western, and London 
and North-Western Railway Companies, and the deputation from 
the South Staffordshire Railway and Canal Freighters’ Association, 
the managers agreed to recommend their directors to make some 
concessions in the present freightage scale. The deputation was 
an influential one, representing as it did the raw and manufactured 
iron trades, the heavy pipe-founding industry, and the hardware 
industries of South Staffordshire, and the matter was gone into at 
considerable detail. Upon the most important point, however, 
the question of freights to the ports, the managers were unpre- 

to give a decision, _ they stated that this matter would 
1 by 


have to be further di h lves and their directors.” 


A STRIKING illustration of the importance of the railway rates 
question is afforded in the removal which has been determined 
upon, because of excessive freights and low selling prices of the 
patent wrought nail trade from the Wolverhampton district to 
Newport, Mon. The entire industry in this country will be con- 
centrated in the hands of a single joint stock company under the 
title of J. J. Cordes and Co. There are at present five distinct 
firms engaged in this manufacture, with an aggregate productive 
power of about 300 tons weekly. The amalgamation applies only 
to the patent nail manufacture, and such of the five firms as are 
engaged in other manufacturing branches will carry them on 
separately as heretofore. Quotations of Messrs. Cordes’ brands of 
nails will be unchanged, but on all the other brands a 5 per cent. 
advance will take place. 

WE learn from Stockholm, in reference to the railway from 
Lulea to Ofoten and the iron mines of Lapland, that great pro- 
gress has been made in carrying out this scheme. The Northern 
of Europe Railway Company has been formed in London for the 
purpose of constructing the line from Luba, in the Gulf of Bothnia, 
to Goten Fjord, in the North Atlantic Ocean, and of opening w 
the rich stores of mineral wealth in that part of Lapland, se 
especially in the mines of Kirunavaard, Luosavaara, and Gelli- 
vaard. In accordance with the terms of the Royal Concession, 
the company has deposited the sums of money required by the 
Government, as a guarantee for the construction of the railway. 
The works will be commenced at Lulea at once, and there is every 
probability that one-third of the line on the first section—Lulea- 
Gellivaard, will be completed before the end of the year, as the 
country is flat and easily traversed. 


THE Victorian Government makes its railways pay for the 
Westinghouse brake. The Colonies and India says:—‘‘ There has 
been a dispute between the Customs department and Messrs. 
Imray, Hirsch, and Kaeppel, relative to the value of the Westing- 
house brake fittings, imported for use on the Victorian railways. 
In the original entries made by the consignees at the Custom 
House, the fittings for engines were valued at £20, and those for 
carriages and vans at £10, or a total of £2510 for the shipment, an 
assessment which the department challenged. After some delay 
the department valued the articles at £55 and £20 respectively, or 
a total of £5443, and demanded a total duty of £1496 16s. 6d., 
instead of an amount of £690 5s., which had already been paid by 
the agents. The department arrived at this estimate from the 
scheduled prices of the Westinghouse Company, which in 
England were £55 and £20 respectively. After further delibera- 
tion, the department modified its demands. The value of the 
brake fittings for engines has been fixed at £44 1s., and those for 
carriages and vans at £14 11s. The total value of the goods on 
this basis is £4055, which, with the usual 10 per cent. added, brings 
the total amount upon which duty is charged up to £4461 5s. 5d, 
The total amount of duty, which the agents have paid under pro- 
test, is £1115 6s. 4d., or £425 1s. 4d. more than they considered 
the department justified in charging.” 

THE railway in course of construction in Guatemala from the 
port of San José to the capital is progressing rapidly. Numberless 
difficulties have been encountered by the engineers, amongst which 
may be mentioned many bridges over “‘ barrancos”—deep and wide 
fissures of volcanic origin—the enormous quantity of water accu- 
mulating suddenly in the rainy season, the unhealthiness of the 
lower parts of the line near the coast, the building of an embank- 
ment across the lake of Amatitlan, and a rise of 5000ft. from the 
sea to the capital, a distance of about eighty miles, 4000ft. of 
which have to be surmounted in the last fifty miles. The line is 
practically finished for three-quarters of the distance, and by 
September next at the latest, unless some unforeseen accident 
occurs, the trains will reach the capital—Guatemala—enabling 
passengers and merchandise to reach the port in three or four 
hours, instead of, as at present, by diligence or ox-cart, in any 
time from twelve hours to ten days. There are no other railways 
in the Republic either open or in course of construction, but a 
project for a railway from Sant? Thomas to Guatemala is being 
actively prosecuted by the Government. It is proposed to build 
this railway entirely by a national forced and voluntary subscrip- 
tion. Everybody is at liberty to buy shares, and natives who do not 
do so voluntarily become shareholders by compulsion under an 
income tax law which came into force on January Ist, 1884. The 
cost of the line is estimated at 12,000,000 dols., which are to be 
raised during the ten years required for the construction of the 
railway. Preliminary works have already been commenced, _ 


NOTES AND MEMORANDA. 


Woods and Forests gives the following, which is known to most, 
but not all, our readers:—‘‘ Any person may easily get at the exact 
height of a tree when the sun shines, or during bright moonlight, 
by marking two lines on the ground, 3ft. apart, and then placii 
in the ground on the line nearest to the sun a stick that shal 
stand exactly 3ft. out of the soil. When the end of the shadow 
of the stick exactly touches the furthest line, then also the 
shadow of the tree will be exactly in length the same measurement 
as its height.” 

In the week ie oes 2lst the deaths registered in twenty- 
eight great towns of England and Wales correspond to an annual 
rate of 18°7 per 1000 of their aggregate population, which is 
estimated at 8,762,354 persons in the middle of this year. The 
three healthiest places were Derby, Brighton, and Norwich. In 
London 2615 births and 1371 deaths were registered. Allowing for 
increase of population, the births were twenty-two and the deaths 
eighty below the average numbers in the corresponding weeks of 
the last ten years. The annual death-rate from all causes, which 
had been 19°2, 18°9, and 18°8 per 1000 in the three preceding 
weeks, declined to 17°8. During the first twelve weeks of the 
current quarter the death-rate averaged 20°0 per 1000, against 19°6 
and 20°6 in the corresponding periods of 1882 and 1883. 


In a lecture on the fixed stars, Dr. David Gill, F.R.S., said:— 
“* Light takes almost exactly 500 seconds of time to come from the 
sun; this isa figure easy to remember, and is probably exact toa 
single unit. The sun is ninety-three millions of miles distant, and 
this figure I believe to be exact within 200,000 miles. Quite 
recently the accuracy of these figures has been confirmed in a very 
remarkable way by different kinds of investigations by different 
observers, otherwise I should not have quoted them with so much 
confidence. The x of a Centauri is three-quarters of a 
second of arc; therefore its distance is 275,000 times the distance 
of the earth from the sun, and therefore light, which travels to 
the earth from the sun in 500 seconds—i.e., in 84 minutes—would 
take 4°36, or a little more than 4} years to come from a Centauri.” 

RUBENNICK’S process for metalising wood consists in steeping 
the wood in a caustic alkali for two or three days, according to its 
degree of permeability, at a temperature between 164 deg. and 
197 deg. Fah. The wood is then laced in a second bath of hydro- 
sulphate of calcium, to which is added, after twenty-four or thirty- 
eight hours, a trated solution of sulphur. After forty-eight 
hours the wood is immersed in a third bath of acetate of lead at a 
temperature between 95 deg. and 122 deg. Fah., where it remains 
from thirty to fifty hours. After a complete drying the wood thus 
treated is ptible of a very fine polish, especially if its surface 
is rubbed with a piece of lead, tin or zinc, ‘and finall finished with 
a burnisher of g or porcelain. It then looks like a metallic 
mirror, and is completely sheltered from all the deteriorating 
effects of moisture. 

A PAPER on ‘‘ The Formation of Sugar in the Sugar-cane,” was 
recently read by M. Aimé Girard before the Paris Academy of 
Sciences. By comparative investigations of the amount of cane 
sugar and grape sugar in different parts of the sugar-cane in the 
afternoon and before sunrise, the author has found that only in 
the substance of the leaves does this quantity vary, and that the 
quantity of cane sugar sinks during the night to one-half, whilst 
the quantity of reducing sugar remains almost unaltered. He 
finds further that the quantity of cane sugar in the leaves increases 
with the illumination, on very bright days reaching nearly one per 
cent., considerably less on dull ones, and in either case diminishing 
during the night by one half. From this the author concludes 
that the formation of saccharose from glucose takes place entirely 
in the leaves under the influence of sunlight, and that the 

h th ds the cane through the petioles, &c., 


and collects there. 


AT a recent meeting of the Berlin Physical Society, Professor 
Vogel gave the results of his years of work and renewed attempts 
‘to obtain coloured photographs. Sensitised plates are only affected 
by the more refrangible rays, hence blue comes out white and 
yellow and red, black. He has, however, at last succeeded in 
obtaining in eosine, and more especially its various derivatives, 
colouring substances which scarcely s more than a broad 
absorption band in the yellow, and which led to the desired result. 
When these bodies were mixed in due proportion with the dry 
gelatine plates, the yellow of the coloured objects already appeared 
quite clear on the photograph; but the blue was still always 
brighter. Herr Vogel inserted between the object and the camera 
a yellow glass, which partly absorbs the blue rays while leaving the 
yellow unimpaired, and obtained photographs in which the blue, as 
well as the green and yellow, < partly even the red parts of the 
coloured objects, presented to the observer’s eye the same vivid 
effects as the original. A series of photographs exhibited by Herr 
Vogel side by side with the orginal pictures attest, Nature says, 
the good results with which this method may be carried out in 
practice. 

A PAPER was read on the 19th June, before the Chemical 
Society, ‘‘On the effect of High Temperatures on Petroleum 
Hydrocarbons,” by Drs. Armstrong and Miller. In this paper the 
authors describe the results of their examination of the liquid 
obtained on compressing oil-gas. They point out that their 
material is in every respect similar to that examined by Faraday in 
1825, and in which he discovered benzene. ' Besides benzene and 
its homologues, the liquid from oil-gas contains hydrocarbons of 
the ethylene and ascetylene series. From the fractions boiling 
below benzene, two hydrocarbons of the acetylene series have been 
isolated—methylallene, C H;. C H. C. C Hy, identical with the 
crotonylene separated by Caventon from the mixture of hydro- 
carbons condensed by compression of coal-gas and hexoylene, Cg Hyp, 
identical with that described by Schorlemmer. The crystalline 
tetrabromides of these hydrocarbons have both been obtained in 
large quantity, ina pure condition. As yet it has not been found 
eA to isolate the intermediate hydrocarbon C;H,. The 
fractions below b tain two olefines, amylene and hexylene. 
A study of their oxidation products shows that both of these are the 
normal hydrocarbons, the amelene furnishing on oxidation with 
permanganate normal butyric acid, the hexylene being converted 
into normal valeric acid; in other words, the amylene is normal 
propyl-ethylene, the hexylene, normal butylethylene. 

From a report by the British Secretary of Legation, at Berne, it 
appears that the business of watchmaking dates back from the 
year 1587, taking its rise in Geneva, and gradually spreading north 
and east to the neighbouring cantons of Neuchftel, Berne and 
Vaud. There appears to be an absence of reliable statistical 
information on the subject of watchmaking in Switzerland, but 
from calculations which were made in 1866, as to the number of 
workmen employed and the watches turned out, it appeared that 
in the canton of Neuchitel there were 13,706 workmen, turning 
out yearly nearly 1,000,000 watches, valued at 50,000,000 francs ; 
in the Jura Vaudois, 2700 workmen; in the rest of this canton 
there were 5000 workmen engaged in this facture and in that 
of musical-boxes; in Berne, about 1300 artificers, producing 
watches valued at 30,000,000 fancs. At the present day, it is 
estimated that the total annual production of watches in Switzer- 
land exceeds 1,600,000, with an aggregate value of 88,000,000 
francs, the total number of workmen employed averaging 40,000. 
The total exportation of watches in 1882 was 154,500 kilogrammes, 
or 25,300 more than in 1881, while 46,400 kilogrammes were 
imported; the latter, however, were chiefly articles in the rough, 
intended to be finished and re-exported. Mr. Thornton, in 
conclusion, says that a novel kind of watch has been recently 
invented by Mr. Paul Kramer, at Neuchitel, but owing to the 
defective state of the law in Switzerland, the inventor has been 
obliged to patent itin France. This watch is called « aiguilles 
universelles, and indicates simulutaneously the times of different 
countries; one, for example, shows the different times for Paris, 
Suez, Bombay and Hué, another for New York and San Francisco, 


MISCELLANEA. 

AN interesti r on ‘Engineering Photography,” read 
before the Club of St. Louis, appears in the 
Journal Photography. 

Tue ship Port Jackson recently arrived at Liverpool from 
Sydney, New South Wales, with a cargo of 3100 tons of Australian 
cannel coal for the Liverpool Gas Company. It is understood that 
the company have received previous cargoes of this cannel, which 
is credited with great gas producing qualities. 

Ir has been decided to commence relief works in Sydney, to meet 
the demands for employment which are being made upon the 
Government. One would have thought that gregarious habits 
would have been sufficiently overcome in bro to make men 
eg from the towns to the country when things looked so bad as 
this. 

THE production of coal in France last year is officially returned 
at 20,887 ,092 tons, as compared with 20,046,796 tons in 1882, 
showing an increase of 820,296 tons last year. The production of 
lignites in France in 1883 was 559,107 tons as compared with 
556,908 tons in 1882, showing an increase of 2199 tons last year. 

PEOPLE go to the Crystal Palace and find that for various parts 
of the entertainment they have to pay extra fees. They do not 
manage things like this at the Healtheries, and consequently people 
goagain. The number of visitors to this Exhibition for the week 
ending June 28th, was 159,132 ; total since the opening, 871,213. 

Mr, STaNn ey, the explorer, has transferred the site of his station 
of Vivi to a table-land some 1500 metres to the north; and a rail- 
way from the new station to the Congo is in course of construction. 
A new station called Sette-Cana, has also been established at the 
mouth of the small river Sette. Numerous small wooden houses 
are being made in Belgium to be transported to the new Vivi. 

TuHE following is a list of the guns now in course of construction 
for Spain:—In England, fourteen Armstrongs and eighteen 
Nordenfelts ; in Germany, sixteen Krupps; in France, thirty-nine 
steel guns, principally of twelve and ten centimetres, and in the 
Spanish national manufactory eight of sixteen centimetres and two 
of twenty centimetres. More artillery is being contracted for 
abroad, 

Messrs. J. A. Youna Anp Company, of Westminster, have 
issued a catalogue which reminds one of some of the American 
price lists of railway bridges up to any span kept in stock. It is 
chiefly descriptive of simultaneous acting gates for railway level 
crossings and interlocked with the signalling apparatus, small 
cross-over and other bridges, roofs and roof principals, sheds, and 
so on. 

THE recent change of Ministry in Belgium, from Liberal to Con- 
servative, has brought about some changes in the administrative 
departments. There is a new Ministry of railways, posts and 
telegraphs, and another of agriculture, industry and public works, 
including the departments of bridges, roads, and mines, Before 
the late Ministry went out of power, however, two new laws were 
promulgated containing revised regulationsas to steam engines and 
the working of mines. 

THE necessity for a pocket edition of a catalogue of machinery 
and machine tools, except fur the use of the few representatives of 
any firm, is not at first obvious. Several firms have, how- 
ever, published these, illustrated with numerous very small 
engravings, so it may be concluded that they are wanted. The 
most neatly got-up, comprehensive, and nicely finished is that of 
Messrs. Tangye, just published. It is a little larger than a Moles- 
worth, and contains about 300 pages. 

THE Times Berlin correspondent hears that the German Govern- 
ment has just concluded a contract with Messrs. Yarrow and Co., 
of Poplar, for the supply of a large sea-going torpedo boat, to be 
fitted with double torpedo launching apparatus. ‘This will be one 
of the largest torpedo boats ever built, and will have unusually 
large coal-carrying capacity. It will thus be seen that, in spite of 
much late boasting to the contrary, the German Navy has not yet 
been rendered independent of British industry. 

THE P. and O. steamer, Tasmania, the latest addition to the 
P. and O. Company’s fleet, has just made her trial trip at Greenock, 
an average speed of 155 knots, or 17°8 miles, being obtained. This 
vessel is 400ft. long, has 45ft. beam, and is 31}ft. deep, the gross 
tonnage being 4500 tons, and the horse-power, 4000 effective. The 
Tasmania, which has been built and engined by Messrs. Caird and 
Co., of Greenock, is of steel, and has been fitted with the electric 
light by Messrs. Siemens Brothers. She will carry about 200 pas- 
sengers and 3800 tons of cargo, and will leave London on the 16th 
of July next in connection with the India, China, and Australian 
mail services. 

THE principal busi at a ting in Wolverhampton, on 
Tuesday, of the Mines Drainage Commissioners was a proposal to 
borrow £60,000 to pay off loans amounting to £30,000, and to com- 
plete the requisite works for the underground drainage. The 
chairman—Mr. Walter Williams—stated that the increased expen- 
diture was due to the putting up of two new big engines, One 
would be ready in three months and the otherat Christmas. Then 
the Commission would be able to work at less cost, since when the 
new engine was at blast they would be able to dispense with about 
six of the sixteen engines at present working only at half-blast. 
The proposal was carried. 

Ir is estimated there are more than 400,000 tons of shipping laid 
up in this country ; yet Messrs. Bolling and Lowe say in their Jron 
Trade Report :—** Increased plant to produce steel for shipbuilding 
purposes is being put down. The advocates of steel vessels will 
in future be able to have ships promptly constructed, and with full 
benefit of increased competition. Several of our largest and 
leading steamship companies have recently held their meetings, and 
in some instances no dividends were declared, in others, the finan- 
cial year has closed with a loss. . Foreign Governments, anxious to 
develope their maritime power, are beginning to subsidise their 
mercantile navy; France has done so already, and at this moment, 
Germany, Italy, and the United States are following in her wake.” 

Tur Dover Standard states that the London, Chatham, and 
Dover Railway Company has under consideration a very im- 

»ortant project for the construction of a new harbour at Sandwich, 
by acut from Old Haven to a point about equi-distant between 
Sandwich and Deal, and the making of a line of railway from the 
main system of the London, Chatham, and Dover “ye It is 
calculated that the harbour, which can be very quickly and 
cheaply made, owing to the favourable nature and situation of the 
land, will have an important effect upon the district. In addition 
to this, the passage to Flushing from this ‘senr} would be very 
much less than the present route from Queenboro’. Its proximity 
to the Downs rte also make the harbour exceedingly valuable 
for vessels passing in the Channel. 

THE first two of four hopper barges—one of which was built by 
Messrs. J. and W. B. Harvey, of Littlehampton, and the other by 
Messrs. Austin and Parkins, of Swansea—have recently been 
launched from their yards. These crafts, which were designed by 
Captain Swales, harbour master of Shoreham, who has had con- 
siderable practical experience in dredging operations, are being 
built for the Dundee Dredging Company, and will carry about 
330 tons dead weight. They are constructed of most substantial 
material, consisting chiefly of pitchpine and solid English oak, and 
are also fastened equal to the highest-class ship at Lloyd’s. The 
remaining two, now being built by the above firms, are in an 
advanced state and will be pushed forward in order to be launched 
in the course of a couple of months. The essential difference 
between these hoppers designed especially for the Dundee Dredging 
Company, is that, instead of their being flat-bottomed barges—at 
all times dangerous at sea, and particularly so when they have to 
navigate bar harbours—they are designed as sea-going hoppers, and 
on lines not dissimilar from ordinary ships engaged in mercantile 
pursuits, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asner and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gero_p and Co., Booksellers. 

LEIPSIC,—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wititmer and Rocers News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*," With this week's number is issued as a Sw t a two- 
page Engraving of Compound Twin-Screw Engines for the 
Riachuelo, Brazilian Armoured Turret Ship. Every copy as 
issued by the Publisher contains this Supplement, and subscribers 
are requested to notify the fact should they not receive it. 


TO OORRESPONDENTS. 


*,.* In order to avoid trouble and confusion, we Jind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d, postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions.” 

*.* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

Tue Inventor.—Yes. The sale must be reyistered at the Patent-office. 

W. J. 8.—The address of Messrs. Simpkin and Marshall is Stationers’-hall- 
court, Ludgate-hill, London, L.C. 

One Wuo Wants to Herp Himsecr.—Apply at the City and Guilds of 
London Technical College, Finsbury. 

J. A.—Wilson's work on chimneys will probably answer your purpose. 
It is published by Messrs. Spon, Charing-cross. 

E. R. B.—0On a small scale the joint you show would work well. We doubt 
its success on a large scale, and it would be expensive to make. 

Exrata.—ZJn a@ letter on elevators in our last impression, in the tenth para- 
graph, eleventh line, the word “descends” should be “ascends,” and the 
word rises” should be descends.” 


BUCKLEY'S PATENT PISTON SPRINGS. 
(To the Bditor of The Engineer.) 
Srr,—Will any reader kindly give me the address of the maker of 
Buckley's patent piston springs? 


THE STRENGTH OF GEARING. 
(To the Editor of The Engineer.) 

Sir,—Permit me to ask through the medium of your columns what is 
the stren; of cast steel pte oh compared to that of cast iron, the 
wheels being cast from the same pattern. H. PR. 

Porto Rico, June 10th, 


THE BRIDGE OVER THE THEISS AT SZEGEDIN. 
(To the Editor of The Engineer.) 

Monsreur Le Repacrreur,—A la suite de l'article paru dans votre 
journal Tue Enaryeer, en date du 29 Février, 1884, page 159, sur les 
etablissements de la Socicté Autr. Hongr. Priv. des Chemins de fer de 
l' Etat & Resicza (Hongrie), M. G. Eiffel constructeur, nous a addressé une 
— relativement au passage concernant le pont sur la Theiss a 

zegedin. 

Cette réclamation ¢tant de tous points justifiée, nous vous prions de 
vouloir inséres dans votre prochain numéro l’observations suivante: a 
savoir, que M. Eiffel, constructeur 4 Paris, était chargé de la descente des 
caissons et des montage des travées du pont de Szegedin, tandis que notre 
Société n'a fait que livrer la construction métallique d'aprés les dessins 
qui lui ont été transmis et dressés par M. Eiffel. 

Agréez, je vous prie, Monsi le Rédact Yr 
faite estime. 

Wien, am 27 Juin. 


de notre par- 
G, Messon, 


SUBSCRIPTIONS. 

Tne ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the Jollowing terms (paid in advance) :— 

Halj-yearly (including double numbers) .. .. .. £0 148. 6d. 
Yearly (including two double numbers) .. -- £1 98. Od, 

If credit oceur, an extra charge of two shillings and sixpence per annum will 
be THE ENGINEER is registered for transmission abroad, 

Cloth cases for binding THe ENGINEER Volume, price 2s. 6d. each. 

A complete set of THE ENGINEER can Le had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THe ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher . Thick Paper Copies may be had, if vreferred, at 
increased rates, 

Remittance by Post-office order, — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand 
Weat ‘Coast of A. ‘a, "West Indies, Cyprus, ‘Chine, Japan’ 

es a, West In 1 16s. Ja 

India, £2 0s. 6d. 
Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, 

le rneo, Ceylon, Java, an: re, £20s.6d. Manilla, 

Mauritius, Sandwich isles, £2'5s. nih 

ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
Sor every two lines rds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied by a Post-office 
order in payment, Alternate advertisements will Le inserted with ail 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tak Enoinesr, 163, Strand, 


MEETING NEXT WEEK. 

AssocraTION OF MuNICIPAL AND SANITARY ENGINEERS AND Sur- 
veyors.—Annual meeting at Newcastle-on-Tyne on Thursday, Friday, 
and Saturday, the 10th, 11th, and 12th July. Business; Thursday, at 
10.15a.m., Council meeting at engineer’s office, Town Hall; 11 a.m., 
reception by the Mayor of Newcastle-on-Tyne ; 11.30 a.m., annual report, 
election of officers, general business; the President’s address, A paper 
will read, should time permit, ‘On Inspecting and Testing the 
Sanitary Arrangements of Houses,” by Mr. J. P. Spencer, A M.I.C.E., 
¥.R.8., of Newcastle-on-Tyne. At 3.30 p.m., visit to places of interest in 
the town; at 6.30 p.m., the annual dinner. Friday, 11th, at 10 a.m., 
— discussion of papers on ‘‘ Steam on Tramways,” by Mr. Jas. 
Hall, rough Surveyor, Stockton-on-Tees. ‘Sewage Disposal,” by 
Lieut.-Colonel Jones, V.C., Wrexham. ‘‘The Cost of Government 
and the Distribution of the Funds,” by Mr. F. 8. Brunton, Assoc. M. Inst. 
C.E., Richmond, At2 p.m., visit to the Elswick Ordnance and Engine 
Works, the Swan and Edison Electric Light Company’s factory at Ben- 
well, and the Elswick Colliery. Saturday, 12th, at 10.30 a.m., members 
will assemble in the Council Chamber for the closing business of the 
meeting ; at 11 a.m., the Tyne issi st J.C. St 
will leave the Corporation Fish Quay to go down the river, calling on the 
bs | at the Corporation Cattle Lairs, St. Laurence; Messrs. Walter Scott 
and Co.’s Cement Works, the Tyne Commissioners’ Yard at Howdon, the 
Whitehill Point Coal Staithes, the New Coble Dene Dock Works, and the 
Piers at Tynemouth. At 3 p.m. the Tynemouth Volunteer Life Brigade 
will go through a ‘‘ rocket arith,” in which the whole process of rescue from a 
wreck will be exhibited. 


DEATH. 
On the 26th June, in the 76th year of his age, James Easton, Mining 
Engineer, of Nest House, Gateshead, we 
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THE HEALTH EXHIBITION, 


THE outbreak of cholera at Toulon accentuates the 
position and promise of the Health Exhibition. Attention 
will very properly be directed to the carrying out of such 
measures as may best enable us to avert a considerable 
danger, and the Health Exhibition is supposed to be com- 
petent; to supply the practical instruction which we all in 
theory, at least, need. The sanitarians have for some 
time had their own way, and we should be the last to 
dispute that they have done a great deal of good; but it 
may perhaps be worth while to ask whether it has been 
effected quite in the fashion they sup The assumption 
is that man is beset by insidious foes, who assail him in 
the air he breathes, the earth he walks on, the food he 
eats, and the drink—no matter what it may be—that he 
imbibes. It is furthermore taken for granted that man 
possesses little or no natural power of contending with 
these foes, and he is warned that the only way to retain 
even a modicum of safety is to wage unceasing war on 
bacteria, vibrios, and that awful mystery, the disease 
germ. It is pointed out that by doing this, even in a 
perfunctory and inadequate way, longevity has been 
greatly promoted, and the national death-rate reduced; 
and it is carefully explained to us that our safety is due 
altogether to the exclusion of this or that form of foe, 
according to the school to which our teacher belongs. No 
doubt there is a vast amount of truth in all this, but there 
is also, we regret to add, much that is not true, or rather 
we should say, much, the truth of which is not proved. 
Thus, for example, we are told on the one hand that water 
once contaminated with sewage never can become pure 
again ; while equally great authorities assure us that 
sewage contamination is eliminated from a running stream 
in a few hours. The fact seems to be that if 
people lead clean, wholesome lives, they will live longer 
than is possible when they have bad air and but little of it 
to breathe, and bad food and but little of it to eat. It is 
not essential that we should go to bacteria for an explana- 
tion of the cause of divers diseases. No one has ever yet 

roved that bacteria, or germs of any kind, caused typhoid 
ever, let us say. At a time when the reign of the bacteria 
theory was all-powerful, and people were warned to shun 
them as they would the plague—of which, indeed, they 
were the proximate cause—one enterprising authority 
pushed his researches very far. It was argued by some 
persons that the bacterium was not omnipresent. He set 
this fond notion at rest by proving that we draw in bac- 
teria in myriads every time we inhale even a so-called 
pure mountain air. He overdid the thing. When 
men heard him, they saw that it was useless to fight the 
foe any longer. Indeed, he lost nearly all his terrors. 
We inhale the enemy from the cradle to the grave, and 
seem to be none the worse. 

We have said that if men and women and children lead 
what are called healthy lives, the chances are that they 
will escape disease. If a thinly clad girl leaves a hot ball- 
room and gets a chill, we need not go in search of bacteria 
to account for her death by inflammation of the lungs. If 
a whole family live in one wretched room, without clothes 
or fire, on very little food, some of the members will in all 
probability die young, and we need not seek for any special 
cause of death. It is well known that every plant and animal 
depends for its existence on the conditions which surround 
it, and that each and all possess powers of accommodating 
themselves, more or less, to these conditions. A well-fed, 
well-nourished man, for example, can bear up against con- 
ditions which would prove fatal to one not so well prepared 
to contend against malign influences. The conditions most 
favourable to life are pure air, pure food, pure drink, and a 
proper temperature. The want of this last kills more people 
than the sanitarians take countof. The supply of these things 
is the beginning and end of sanitation. It may amuse, in- 
terest, or instruct, to hunt the bacterium to his lair, or drag the 
disease germ from its lurking hole; but the practical house- 
holderneed take no care for these things. Ifhe provides pure 
air and plenty of it, pure food, pure drink, and a proper 
temperature, he may let bacteria, vibrios, and germs urge 
their wild career where they please, they will not harm 
him. The natural power of recuperation, which enables a 
broken bone to knit, or a cut finger to heal, will come in 
and aid him. Man can stand a great many assaults, as 
everyday experience tells us, and maugre the sanitarians, 
be none the worse for them. 

In so far as the Health Exhibition shows us how these 
things can be best provided, it will fulfil the object for 
which it was ostensibly called into existence ; but it is 
very difficult to walk through it and inspect its contents 
without arriving atthe conclusion that it does not teach quite 
so much as we were led to expect it would. Food is pro- 
vided, of course, in all forms; but the ———— visitor is 
certainly <a in a position to know whether what 
he sees is good, bad, or only indifferent. Piles upon piles 
of tins, for example, are to be seen; but who can say what 
the nature of their contents may be? We do not doubt 
that it is excellent, but we would rather not be asked to 
give a reason for our belief. It is possible to see butter 
made, bread baked, chocolate and cocoa, and soda water 
and sweetmeats prepared. Is the visitor really any better 
off because he has seen these things? We fear not. As 
regards the supply of pure air, &c., we were told that the 
Exhibition was to contain two houses, one fitted up with 
every desirable appliance, the other to be a truthful 
example of jerry Mnilding. The houses are there, but 
they have not been opened yet. Some difficulty has, we 
believe, been met with, in the attempt to make the bad 
house bad enough. Certain fittings and appliances, for 
example, which the sanatarians thought miserable, have 
been held to be much too good by those who are prac- 
tically acquainted with the habits and mode of life of the 
jerry builder. Meanwhile, the houses being shut up, the 
Health Exhibition teaches nothing. 


We might pursue this line of argument if it were neces- 
sary, but we think it is not. The Health Exhibition is 
extremely interesting and attractive, and the management 
of it is admirable; but as an Exhibition it teaches very 
little sanitation indeed. We do not find fault with it for 
this, simply because we do not think that sanitation can 
be taught & Exhibitions, or, indeed, can be taught at all. 
It is either too simple or too complicated. An Exhibition 
is not needed to tell us that we ought to put on warm 
clothes in winter, and it cannot teach any one what is the 
best way to dispose of the sewage of our towns. One is not 
needed to prove that we should not pollute our air with 
carbonic oxide and carbonic acid; but no Exhibition can 
teach us how to burn coals or fuel of any available kind 
without producing both. A Cains of pipes, however huge, 
will not enable the average householder to decide whether 
his habitation is or is not properly drained. In a word, 
we fear that 9 expect that health can be promoted by Exhi- 
tions is to expect too much, On the other hand, however, 
there is a great deal about this one to amuse, interest, and in- 
structthevisitor. Aday might be spentin “old London,” and 
something would be left unseen which ought to have been 
seen. It is impossible for any intelligent person to live 
even a few hours in the various buildings, which nearly 
cover the whilome gardens, without coming away better 
informed, for the time at all events, than he ever was 
before on various matters. The Exhibition is deservedly 
popular; but too much must not be expected, and the last. 
things perhaps to be learned are those lessons in sanitation, 
which it was supposed that it would teach in a very pro- 
minent way. Weare not sure, indeed, that we have found 
anything sanitary put forward on a comprehensive scale. Of 
course it goes without saying that the manufacturers and 
inventors of all kinds of foods, drinks, baths, furniture, 
ventilators, e¢ hoc genus omne, are present in multitudes; 
but the average Englishman will find it very difficult to 
decide among the rival claimants who is to be preferred. 
We fear that in one sense the Exhibition must be regarded 
as a failure; that is to say, it is not didactic in the proper 
way, but it is very instructive, nevertheless, and that in a 
host of ways which have little or nothing to do with 
health; and it is very amusing, which cannot be said of all 
Exhibitions. 


GAS SUPPLY. 

AMALGAMATION continues to reduce the number of the 
Metropolitan Gas Companies, while sanguine electricians 
may anticipate the period when, by a process more power- 
ful than amalgamation, the companies will be made to 
disappear altogether. But the day when gas will depart 
is probably too remote to influence present arrangements, 
while, on the other hand, amalgamation is still an active 
force. The London Gas Companies are now reduced to 
the curt category of three—the Chartered, the Commer- 
cial, and the South Metropolitan. The effort to absorb 
the last-mentioned into the first having failed, an attempt 
is now being made by the South Metropolitan to take in 
the two Woolwich companies. Thus the suburbs are 
being invaded, and there is the chance that some important 
parts of the “outer ring” of gas companies may be 
ultimately attached to the centre. Mr. John Field, in 
drawing up his valuable yearly “ Analysis,” is placed under 
the necessity of extending his sphere of observation in order 
to produce a really presentable record. After 1879 he 
found it expedient to go into the suburbs, and the present 
issue of his handbook makes reference to the provinces. 
The gas sold in the metropolis continues to increase, the 
quantity in 1883 being more than 20,000 millions of cubic 
feet. he quantity is vast, and the consumption of coal is 
proportionate, the weight carbonised being more than 
2,000,000 tons. But the quantity of cannel coal is 
diminished by more than one-third, as compared with the 
previous year. The suburban companies particularised are 
fourteen in number, and the provincial ten, beside eight 
Municipal Corporations. The eighteen provincial under- 
takings employ less capital than the three London com- 
panies, the latter requiring nearly £14,000,000, while the 
eighteen take less than £12,000,000. The Chartered 
Company has a capital of £10,733,000, while in the pro- 
vinces the Birmingham Corporation stands at the head, 
with a capital of £2,282,000, being a little in excess of the 
South Metropolitan. The suburban companies have an 
employed capital of £2,173,000, or less than that of Bir- 
mingham alone. Adding this to the capital of the eighteen 
provincial undertakings, we get a total slightly exceeding 
that of the metropolitan companies. 

Amalgamation having been carried so far, it seems 
strange that a company like the Commercial, with 
a capital of only £746,000, should continue to exist as a 
separate undertaking in the metropolis. But it would be 
possible to lay hold of the figures adduced by Mr. Field, 
and make it appear that large undertakings are not always 
the most satisfactory. For every thousand feet of gas sold, 
the Commercial Company employs only 9s. 4d. of capital, 
while the South Metropolitan requires 11s. 1d., and the 
Chartered 14s. 6d. Accordingly it might be argued that 
the larger the company the worse the economy. However, 
if we go back to 1869, before any amalgamation had 
began to operate, we find that the Chartered Company, 
then less than one-seventh of its present size, had a capital 
amounting to as much as 20s. 3d. per thousand feet of gas 
sold, and the average of all the London companies was 
15s. 10d., this last ratio being now 13s. 5d. That amalga- 
mation has been really beneficial to the gas consumer ma. 
be further proved, if we compare the capital employed wi 
the quantity of coal carbonised. Taking all London, this 
was £6 13s. 8d. per ton in 1869, whereas now—that is to 
say, in 1883—we see a falling off to £6 7s. 1ld. The 
difference is not great, but it is in the right direction. The 
South Metropolitan shows an increase in the ratio, as 


between 1869 and 1883, to the extent of 7s. 6d. per ton.- 


As there was a marked rise in 1880, immediately 
following the amalgamation with the Phenix, we may 
presume that the heavy capital of the latter company 
affected the financial aspect of the South Metropolitan. 
But London at large was not injured, the burden being 
merely shifted from one company to another, 
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Asa matter of fact, the Commercial Company has pre- 
eminence over its two metropolitan colleagues in economy 
of results. The South Metropolitan comes next, and the 
Chartered last. That amalgamation has been for the 
benefit of the metropolis thus far, is perfectly consistent 
with this state of the case. Yet it may be true that amal- 
gamation has gone far enough. The presence of the Com- 
mercial Company shows how much can be got out of a 
certain amount of capital, and the South Metropolitan is 
also a good example of economy. If all were blended 
together, London might be none the worse for the change; 
but the stimulus of competition would be wanting. It is 
worthy of remark that the supplied by the Commercial 
Company last year was of fae ighting power than any 
other, excepting, of course, the cannel gas of the Chartered 
Company. Compared with the South Metropolitan, the 
Commercial gas was four-tenths of a candle higher in the 
scale—-a result accounted for by the larger proportion of 
cannel coal used by the Commercial. The disadvantage 
attendant on small undertakings is shown by the opera- 
tions of the suburban companies. Not one of these is 
equal in size to the Commercial, and the capital employed 
exceeds, on an average, £7 per ton, or 15s. per 1000ft. of 
gas sold. At Barnet the capital actually amounts very 
nearly to £2 per 1000ft. The Woolwich Consumers’ Com- 
pany does well, showing results about equal to those of the 
Commercial in London. 

In the provinces we find the companies comparing 
favourably, in some respects, with the corporations. The 
former are nearly nineteen shillings below the latter in 
the amount of capital per ton of coal, and very nearly 
half-a-crown below them in the ratio per 1000ft. of gas 
The companies also get more gas out of a ton of coal t 
the corporations, and make a slightly better proportion of 
coke. "Por their residuals they get less. In management 
charges the corporations have the advantage, their ratio 

r ton of coal being less than half that of the companies. 

n manuf; charges the latter show a moderate excess. 
The corporations have a charge of £299 for auditors only, 
while the companies expend £11,364 for auditors and 
directors. The corporations get a larger profit on the sale 
of gas than the companies, but when we come to the net 
protit—-that is to say, after allowing for insurance, depre- 
ciation, annuities, and interest on borrowed moneys—the 
companies have the advantage, the latter clearing tenpence 
per 1000ft., and the corporations less than sevenpence. In 
their charge for gas, the corporations slightly exceed the 
companies. The average is about 44d. below that of the 
metropolis, and that, again, is 1ld. below the suburban 
average. Perhaps it is right we should specify that the 
corporations in question, in addition to Birmingham, 
already mentioned, are those of Boston, Halifax, oe 


Leicester, Manchester, Oldham, and Salford. The provin- 
cial companies are those of Bath, Brighton, Bristol, Derby, 


Live 1, Newcastle-on-Tyne, Plymouth, Portsea, Preston, 
and Sheffield. The statistics thus furnished are valuable, 
and will help to settle some of the tangled controversies 
which occasionally arise on the question of the gas supply. 


ELECTRIC LIGHTING. 


ALTHOUGH no more is heard of the formation of com- 
panies and huge undertakings for lighting whole cities, 
electric lighting continues to make steady p It is 
impossible to see the magniticent display at the Health 
Exhibition without feeling that a system of artificial illu- 
mination which can do so much, must be independent to a 
large extent of the success or failure of mere speculators. It 
is beyond all question, we think, that the electric light has a 
great future before it; and the fears which have been ex- 
pressed that it must fail to meet with popular approval 
may be dismissed as of little or no moment. The course 
of events during the last few months in connection with 
electric lightmg may be very easily stated. In incan- 
descent lighting no important improvement of any kind 
has been introduced—we do not now refer to means of 
generating or distributing current, but to the lamps. It 
would seem, indeed, as though finality in this direction 
had been reached ; lamps of very high resistance are in 
the market, and the durability of lamps all round seems to 
be fairly satisfactory. Whether it is or not, however, 
there is no evidence to show that better lamps can be pro- 
duced than those now made. It is possible, of course, 
that improvements may be effected, but it is at least very 
doubtful. It is a noteworthy fact, moreover, that arc 
lighting is coming daily into more efficient mvalry with 
the incandescent system, and justly so. Let our readers 
who visit the Health Exhibition contrast the lighting of 
the great hall by star lamps along the roof, with the 
lighting of courts where are lamps of really good quality 
are employed, and we think that it will be impossible to 
avoid the conclusion that the are has the best of it. 
Nothing, for example, can excel the tempered glory of 
the sun lamps in and about the water comovanies’ pavilion, 
but there are other are lights to be seen which are quite 
equal to them. For domestic lighting nothing exists at 
present equal in quality’ to the incandescent lamp, but it is 
open to question whether it may not meet with a rival 
of importance even in its own special province. Long 
since we have pointed out that it might be found quite 
possible to produce arc lamps of small size which would 
answer admirably for domestic lighting. Those who re- 
member the first Werderman lamp, in which a small 
pencil of carbon was pressed against a disc of the same 
material, know that a step was made in the right direction. 
Messrs. Siemens are now, we understand, pushing further 
on this read, and producing a little arc lamp which 
works with a current of about two —- For large, 
or comparatively large buildings, arc lighting is matchless, 
and are are now made by Crompton, Brockie, Bow- 
man, and others, which leave nothing in this ae to be 
desired. Much of the success which has been achieved in 

_ are lighting is due to the improvement which has been 
effected in the manufacture of carbons, an art still kept a 
secret, and by no means yet brought to the perfection of 
which it is capable. A few words on this point will not 
be out of place here, 

The two greatest defects which arc lighting can have are 


flickering and noise. Variations in the amount of light are 
of secondary importance. If a lamp flickers, the defect is 
simply fatal. As a rule flickering is not caused by adefect 
in the lamp, but by the rr amg “ye of the carbons, or the 
improper manner of using them. It seems to be proved that 
on the whole the best results are got by using carbons about 
10 or 11 millimetres in diameter below and 12 millimetres 
above, the upper carbon being, of course, the positive, with 
a current of 8 to 12 ampéres, and an electro-motive force 
of 35 to 40 volts. The Cacnueiney in the first case will be 
: x a or ‘37 of a horse-power. In the latter case we have 
‘ 
12 x 40 
746” 
much for carbons of the stated size, and it will be found 
almost impossible to make the lamp burn steadily and 
without noise. The large current tears the carbon points 


or say, ‘64 of a horse-power. This is rather too 


to pieces. If it is still further augmented fiaming sets in, 
and the light is positively reduced instead of being aug- 
mented. Now every carbon requires a special current and 


electro-motive force, which will give a better result than 
any other; and when the current is kept small, and the 
electro-motive force moderately high, absolute steadiness 
may be secured, as illustrated. by Clark and Bowman’s 
lamp at Brixton, or the Brockie lamps shown last year 
at the Crystal Palace. In neither case has any attempt been 
made to get absolutely the greatest possible quantity 
of light out of the lamp. The struggle to do this 
has, indeed, ruined the reputation of many lamps. 
No matter what the current may be, some carbons will 
never burn quietly, the reason being either that are 
occluded in the carbon, or that substances are left in it 
which will produce them. In estimating the qualities 
of a carbon, the first thing to be considered is its con- 
ductivity; if this does not exist in a high degree, it must 
be rejected without ceremony, no matter how good it may 
be in other respects. It will become very hot when the 
current passes through it, and will rapidly waste, taperin 

away to a point from its proper thickness for a length o' 
2in. or 3in. The carbon holder of the lamp may be burned, 
and much mischief done. We have seen carbons quite 
silent, and giving out a magnificent light, which were 
worthless because of their high resistance. Attempts are 


made to get over the difficulty by coppering the carbons | P' 


by the electrotype process, but the result is not satis- 
factory. No adequate explanation of the causes of want 
of conductivity or the reverse has ever reached us. Two 
carbons made by the same process, at the same time, and 
from the same materials, may be found, one of which will 
— excellent, while the other will not conduct atall. So 
ar as can be gathered, the conducting power depends 
more on the molecular structure of the carbon than on any- 
thing else. 

Conductivity secured, the next thing to be sought for is 
silence and absence of flickering; a these can be had 
in only one way, namely, by purifying the coke in the first 
instance from which the carbons are made. The best 
material seems to be the linings of gas retorts; but this 
ought to be treated with caustic potash, and carefully 
washed. This is not the place to go into the details of 
manufacture. We must content ourselves with general 
a. The best carbons and the best lamps will give 

results if, as we have said before, the current is not 
just right; and one point, frequently neglected, ought 
to be insisted on—namely, that the speed of the dynamo 
shall be kept constant. The resistance of the arc varies 
continually. It is instructive to put a single arc lamp in 
circuit, and then watch the wed of an ampére-meter. 
This will seldom or never be quite at rest. If the carbon 
is a bad one, the hand will jump through comparatively 
large ranges; each sputter of the carbon being attended by 
a jump. When there are a good many lamps in series, a 
little over-feeding or a little under-feeding may consi- 
derably alter the resistance; and unless there is plenty of 
power and a good governor, the result will be unsatisfac- 
tory. Thus, for example, let us suppose that a little over- 
feeding takes place. The resistance is diminished, the quan- 
tity of current augmented, and more load is thrown on the 
engine. If it is properly governed, it will keep its speed 
constant, and the lamps have a chance of recovering them- 
selves. If, on the contrary, the speed falls off, the lamps 
will get worse and worse. It is only too often assumed 
that are lights do not need regular speeds; but this is 
_ a fallacy. They want it quite as much as the incan- 

escent system. 


THE RAILWAY HALF-YEAR, 


Tue termination of the half-year of the chief English rail- 
ways—for several of the Scottish railways close their accounts 
a month later—enables an approximate estimate to be formed 
of the results of their working. It can only be an approximate 
estimate, for there are several days yet to be reported on. But 
assuming that these days showed no great change, it may be 
said that there are increased traffic receipts on the Great 
Eastern, the Midland, the Great Western, Lancashire and York- 
shire, London and Brighton, Metropolitan, and one or two other 
lines, but these increases are not large, except in the case of the 
first-named line. On the other hand, there are d 
receipts in the cases of several lines, culminating in compara- 
tively heavy falls in those of the London and North-Western 
and the North-Eastern. To set against the decreases there will 
be, probably, lessened expenditure, and to set against the in- 
creases the working charges must be expected to be higher. 
But in both cases there are higher capital charges owing to the 
enlargements of the capital; and when the legislation that is 
threatened is borne in mind—and in some extent that legislation 
will in all probability be carried out in an early session—it 
must be acknowledged that so far as the improvements of lines 
and works that are open for traffic is concerned, the capital 
expenditure is called for, and must for some time go on. Thus 
the fair deduction is that on the whole the dividends of the 
railways for the half-year now completed must be slightly less 
than those for the canqenting Walt of the past year. But 
the p of the railways are still good. The great lines 
pay dividends that are fairly remunerative to the capital, when 
other investment returns are remembered; and the most 
profitable branch of traffic—the passenger traffic—is likely to 
increage still further, whilst some railways, such as the Metro 


politan, will derive great benefit from lines that approach 
completion. The public claims greater facilities—the law will 
sanction these, and the railways must either voluntarily or com- 
po give them—but on the whole the returns will be 
avourable, and increased safety will lessen one and the worst of 
of the charges—compensation. 


TRACTION ENGINES IN SHEFFIELD. 

Tue Sheffield Corporation appear determined to wage un- 
compromising warfare with the owners of traction engines. The 
Highway Committee recommend the Council to rescind the 
byelaw made by them on the 11th October, 1882, as to the 
hours during which locomotives are not to pass over certain 
specified highways within the borough, and to make a new bye- 
law in lieu thereof, prohibiting such locomotives from. passing 
over any highway within the borough between the hours of 
9am. and 5 p.m. in every day. This resolution came before 
the last Council, which referred it back to the Highway Com- 
mittee for consideration as to whether some provision could not 
be made for rural districts. The Highway Committee has again 
met and confirmed the resolution originally passed, to have no 
traction engines on the borough thoroughfares between the 
hours of nine o'clock in the morning and five in the evening, the 
only exception to be the Corporation steam roller, 
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Across the Pampas and the Andes, By Ropert CRrawrorp, 
M.A., M.LC.E. London: Longmans, Green, and Co., 1884. 
344 

Encixenns may be accounted travellers; not a few have 

made more voyages, crossed more virgin soil, opened up more 

wild country, and bared to daylight more ancient remains 
than many of the so-called travellers. Yet few engineers 
have written of what they have seen, and fewer have 
written a book that those not engineers can read for the 
pleasure of the thing. Mr. Crawford—or, as our author 
occupies the Civil Engineering Chair in the Dublin 

University, we must perhaps say, Professor Crawford— 

has written such a book. His work is an account of a 

journey across South America commenced in 1871, for the 

purpose of exploring and surveying a route for the then 
proposed Transandine Railway. Accepting the position 
of engineer-in-chief of the expedition, Professor Crawford 
roceeded to the River Plate in March, 1871, and the 


difficulties which beset the survey began upon his arrival 
at Monte Video, at a time when yellow fever was raging, 
the Government gone from Buenos Ayres, just as did 
what in England was called the Government when it left 
London for Oxford in 1665, and no business of any kind 
was done. After great loss of time, however, the expedition 
made a start, a was continued under great difficulties; 
owing to the state of the country, the difficulty of ob- 
taining the necessary military escort, rendered necessary 
chiefly through the depredations of the marauding Indians; 
trouble in obtaining and transporting supplies and water, 
the heavy rains, burning sun, and freezing mghts when on 
the mountains. When, however, a start had been made 
from the almost depopulated city of Buenos Ayres at the 
end of October, these difficulties were lightly considered, 
and are lightly touched upon inthe book, The — 
consisted of seven engineers, a doctor, captain in charge of 
the transport service, a Government commissioner and his 
assistant, an interpreter, a storekeeper, besides thirty-three 
Europeans, and two North Americans for surveying pur- 
we and eighteen Gauchos, or natives, for driving the 

ullock-carts and horses. The means of transport were 
thirteen bullock-carts, six horse-carts, and a Pay 2 of 
230 horses and bullocks, some of the latter being for food 
a butcher being obtained by appointing one of the Gauchos 
who developed a very sanguinary character soon after the 
start, and fessor Crawford appointed him to this work 
as a means of satisfying his evident rage for knifework. 
Of the actual surveying we are told but little, but of the . 
country, the climate, vegetable and animal life, and inci- 
dents of the journeys, the author gives a most entertaining 
account. ere we to begin to refer in detail to these, or 
to quote any, we should find our notice of the book 
running into space which cannot be spared. The naturalist, 
as well as engineer and the physicist, will see that the 
author is an observer of more than usual scientific exactness, 
and all interested in well-told accounts of travels will feel 
themselves carried from page to page with sustained interest. 
Although from time to time provided with a few soldiers, 
such as they were, the actual conflict with Indians was 
insignificant; but the adventure element is sufficient to 
please even those who look most for this in travels. The 
wildness that even now characterises the heart of South 
America is well pictured in the course of this account of 
journeyings from station to station, or fert to fort, over 
sandy plains, up mountain sides ten thousand feet above 
the sea level, from earthquake-destroyed cities to virgin 
soils, from the infernal fires of the Andes to the eternal 
snows, from parched lands to floods that washed the camps 
almost away, and frosts that sometimes froze their drenched 
beds to the ground after the day sun which runs the ther- 
mometer up to 107 deg. in the shade. , : 

Nearly ninety pages of the book is occupied with appen- 
dices which give valuable information of the geodetic, 
geographic, and engineering features of the country 
surveyed. An account, with ample statistic detail, of the 
railways save those most recently completed, is also given. 
Since the publication of the volume, it may be mentioned that 
recent advices from Buenos Ayres report the completion 
of the Andine Railway to the town of Mendoza—the 
capital of the province of that name—situated at the foot 
of the Andes. The line now extends from the Parana to 
the Cordilleras, and opens up a zone of immense natural 
wealth. Mendoza is one of the richest provinces of the 
Republic; it covers an area of about five thousand square 
leagues of land at the foot of the Andes, with a population 
estimated at 150,000. With this short notice of Mr. 
Crawford’s book, we must close it, but must mentior that 
it has a good index, and is well got up. 


A sTEaM boiler in use at a a 
mill exploded on Friday last. ‘orty persons who were wor! 
there, seven were killed and others jnjured—three of them fatally. 
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THE BRAZILIAN IRONCLAD 
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PROFILE 


CHUELO. 


Last April we published the paper read by Mr. Samuda 
before the Institution of Naval Architects, on the 
Brazilian turret ship Riachuelo, built by him and engined 
by Messrs. Humphrys, Tennant, and Co., of Deptford. 
This is one of the most successful war ships constructed, the 
performance of her machinery being specially noteworthy. By 
the courtesy of Messrs. Humphrys and Tennant we are enabled 
to illustrate one of the two sets of engines. This forms the 
subject-matter of our two page supplement. The contract was 
for 6000 indicated horse-power, but the results of the official 
trials showed this to be largely exceeded, the average indicated 
horse-power exceeding 6900, Each set of engines has one high- 
pressure cylinder, 52in. diameter, placed between two low-pres- 
sure cylinders of 74in. diameter, witha stroke of 3ft. In 
general design they are practically identical with many supplied 
by the same firm to first-class ironclads in the English Navy. 
The sole plates for carrying the crank shafts are made of 
wrought iron, bolted on to box girders built into and forming 
part of the structure of the hull. The air pumps are worked 
direct off the pistons, and are made entirely of gun-metal. The 
piston-rods and connecting rods are le of steel and the 

ropeller shafting of Whitworth’s hollow fluid pressed steel. 

he slides are worked by the ordinary link motion, with solid 
sectors, as invariably fitted by Messrs. Humphrys, Tennant, and 
Co., the motion being communicated to the high-pressure 
slide by means of a rocking lever. The condensers contain 
12,000ft. of cooling surface, the tubes being of solid drawn 
brass gin. outside diameter, the water for condensing being 
circulated outside the tubes by means of centrifugal pumps 
worked by separate engines. There are ten boilers containing 
a total heating surface of 19,400ft. The shells are made ot 
Siemens steel, all the other parts of Bowling iron, They are 
placed in four stokeholes, divided by longitudinal and transverse 
bulkheads. The Riachuelo is provided with forced draught 
fittings by means of which the indicated horse-power is largely 
augmented, and at the same time these fittings insure full steam 
pressure at very short notice—a matter of great moment when 
the vessel is cruising in hot climates and when the coal may be 
of inferior quality. 

In order that the facts may be placed in a concise form before 
our readers, we reproduce above a diagram of the Riachuelo, and 
here particularsgivenin Mr. Samuda’spaper. Theprincipal dimen- 
sions of the ship are as follows :— 


Length between the perpendiculars .. .. .. .. 3S05ft. 
Breadth of beam, extreme on water-line .. .. .. 52ft. 
Depth from garboard strake to underside of main 


Draught of water at load-line, with 400 tons of coal | 
Height of port above line .. .. .. .. 12ft. 9in. | 
Displacement at load-line .. .. .. .. 5700 tons. 
per inch 31 tons. | 
Engines—indicated horse-power 6000 tons. | 


Coal Consumption Trial, February 15th, 1884, between the Nore | 


and North Foreland—three hours’ continuous working. 
ee 15} to 15°3 knots 
Draught of water, forward 1oft. 4}in, 
Draught of water, aft .. 
Steam in boilers—pressure .. .. .. .. «. 901b. 
Vacuum in condensers— 
Starboard .. .. .. 28 
evolutions minute— 
Mean pressure in cylinders— 
High-pressure, starboard .. .. .. .. 84°34 
High-pressure, port.. .. .. .. 
Low-pressure, starboard .. .. .. .. .. « 918 
Mean indicated horse-power— 
Starboard engines .. .. 2251°24 
| 
Total collective power 537°49 | 


three hours = 18,810Ib. = per I.H.P. per hour = 
Measured Mile Trials at Maplin, February 13th, 1884. 


Draught. forward .. .. .. .. 19°44) 19-42 mean 


With all contract weights on board — 
923ft. 
Displacement . 5700 tons 
Istrunup .. 


90 revolutions 44 58 }s 12=18°750 K. 


down 12h, Om. dtc.) 

2nd run down . 48sec. ) 

91 revolutions ) 16°285 

run up. ‘m. 

92 revolutions 21 1 16-447 


4th run down 39m. 4-29=18°846 
forced draught—equal to about lin. of water pressure—using only eight 


lh. 4 
933 25 18sec, =18°182 knots 
92 


pre 16718 mean 
run down m. isec. 
Trials for Time of Making the Complete Circle, Engines working 


It is a noteworthy fact tending strongly to illustrate the want 
of certain information that still exists notwithstanding the 
labours of Mr. Froude and others, that the Riachuelo has greatly 
exceeded in 5 what was anticipated. She was intended 
to make 15 knots with 6000 indicated horse-power, she actually 
attained this velocity with 4500-horse power, or say two-thirds 
of the anticipated power. The magnitude of the error made— 
on the right side—by those who calculated the speed before- 
hand can only be fully realised when we consider that the 
power varies probably in a far more rapid ratio than the cube 
of the speed ; with 6000-horse power her speed may be 
as 16 knots, If the velocity had been 15 knots with 6000- 
horse power, not less than 7280-horse power would have been 
required to propel her at 16 knots. The s was found to be, 
when working with natural draught, 16°238 knots per hour, the 
horse-power indicated being 6900 horses, and when working 
with forced draught under a very slight pressure—only about 


| lesson in volta electric induction had been given to him by 
| Faraday, who had discovered, named, and for forty years studied 
the subject in that very building. In 1819 Oersted discovered 
that when an electrical current was passed through a wire 
placed parallel to and over a magnetic needle, but not touching 
it, the magnet has a tendency to place itself at right angles to 
the wire. This led to the discovery that all bodies possess the 
qualities of a magnet while a current is passing through them. 
Faraday therefore concluded that when a current is passing 
through one wire it ought to induce a current in a neighbouring 


led | wire ; he consequently constructed two flat spirals of insulated 


| wire, and when these were placed near to each other, intermittent 
currents of electricity passed through the one spiral, induced 
| intermittent currents in its neighbour. Faraday considered each 
| particle of metal in the wire to be a centre of force, emitting 
| lines of force in all directions, so he placed various substances 
| between the two spirals, to see what would be the effect of 
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VOLTA AND MAGNETO 


lin. of water—the speed was 16°718 knots; the horse-power 
being 7300 horses, and in this latter case only eight out of the 
ten boilers were used, the other two being disconnected. The 
speed was the highest ever attained at a measured mile trial 
with any ironclad yet built. In conclusion, we would draw 
attention to the fact that in vessels of the latest construction 
in the principal navies—notably those of England, France, and 
Italy—it will be seen that the development of armour-clad ships 
has resulted in the adoption of a greatly increased tonnage ; and 
that the vessel here referred to, though she cannot be regarded as 
small, isso in reference to the 10,000 tons, and even 14,000 
tons ships of the navies before referred to; and it may, from 
this point of view, be suggestive of the advisability of reverting 
to more moderate tonnage, which in many ways is desirable, and, 
at the same time, ensuring results-—especially of speed, handi- 
ness, and coal endurance—equal, if not superior, to any yet 
obtained with the very much larger craft which seemsto have been 
adopted as a necessity in the latest development of fighting ships. 


THE ROYAL INSTITUTION. 
VOLTA AND MAGNETO-ELECTRIC INDUCTION. 

Mr. Wittoversy Situ delivered a lecture at the Royal 
Institution on June 6th on the subject of “ Volta and Magneto- 
Electric Induction.” Mr. Warren De La Rue, F.R.S., presided. 

The lecturer said that thirty years had elapsed since his first 
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cutting the supposed lines. He found that they were sensibl 
affected by Ge but no satisfactory effects were obtained with 
copper, though he felt sure that copper must have some 
influence, This result of Faraday’s experiment, led him—Mr. 
Willoughby Smith—to take up the subject. He had on the 
table before him two flat spirals of fine insulated copper wire, the 
spirals about 12in. in diameter, and suspended, spider-web 
fashion, in separate frames. When current reversals were sent 
through the coil A, a reflecting galvanometer attached to the 
coil B indicated the amount of current induced in it; this 
apparatus was so as to indicate the currents Sowing 
in one direction only, and not to allow them to be neutrali 
by those in the other direction. Current reversals at the rate 
of 100 per minute gave about twenty-eight divisions on the 
scale of the galvanometer; a plate of iron was then placed 
between the spirals, and the deflection sank to fifteen; a plate 
of copper was next interposed, and the galvanometer indicated 
twenty-eight; in fact, the copper plate had no visible effect. At 
higher speeds, however, the conditions With reversals 


at the rate of about 1000 per minute a deflection of 86 was 
produced. The current was in direct proportion to the speed of 
the reversals, so that the deflection would have been ten times 
as great as with the lower speed had he not purposely put in a 
shunting arrangement by means of a set of resistance coils. With 
the interposition of a sheet of iron the deflection again fell about 
one-half, but on interposing a sheet of copper in its place the 
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deflection actually sank to 17. The explanation of this, he 
supposed, might be that the lines of force have to polarise the 
molecules of substances in their path before they can 
through them; at the slow speed there is sufficient time to 
polarise the copper before the next reversal takes place, the two 
induced effects partly blend and partly neutralise each other. 
If this be the case, the higher the speed the less should be the 
proportional deflection when experimenting with copper. The 
results of some experiments he had previously made to determine 
this point are represented in Fig. 1. The results show that the 
percentage of inductive energy intercepted does not increase 
for different speeds of the reverser at the same rate with different 
metals, the increase with iron being very slight, whilst with 
copper the induced current set up is so long in duration that 
when the speed of the reverser is at all rapid, the current not 
having time to exhaust itself before the galvanometer is reversed, 
tends to produce a lower deflection. If the speed of the reverser 
is further increased the induced current is received on the 
opposite terminal of the galvanometer, and thus a negative 
result is obtained. 

About sixty years ago Arago discovered that a revolving 
copper plate near a magnetic needle, which can rotate in a plane 
parallel to it, gives the needle a tendency to follow the rotations 
of the plate; the movement of the needle at first is somewhat 
sluggish. When the magnetism of the earth is neutralised the 
motion is taken up more quickly. The action can be reversed, 
and the plate made to follow the rotation of the needle. Arago 
asserted the effect to take place with all substances; theore- 
tically he is probably right, since all substances are in a measure 
conductors, but he—the speaker—had obtained trustworthy 
results only with good conductors of electricity. More sensitive 
instruments might give additional results. Arago’s assertion is 
strengthened by the statement that all substances exhibit 
polarity when under the influence of sufficient magnetic force. 
Faraday explained Arago’s results by proving that electrical 
currents are set up in a disc moving in a magnetic field, and he 
experimentally obtained an electrical current from a disc so 
placed. Mr. Willoughby Smith then drew attention to the 
apparatus with which he performed his own experiments. It 
consisted of an electro-magnet with poles so placed that the rim 
of a disc could revolve freely between them. The cores of the 
electro-magnet were 1°75in. in diameter, and wound with twelve 
layers of silk-covered copper wire of high conductivity, 0°028in. 
in diameter, each layer having sixty-one turns; each helix had 
732 turns, making a total of 1464 turns on the two poles. The 
total resistance of the wire was 13°75 ohms; the current was 
from twelve Leclanché cells. The galvanometer was put in 
circuit with the disc by means of the axis of the latter, and a 
metal brush which had a rubbing contact with the rim of the 
disc; this brush could also be applied to any other part of the 
disc. With this disc revolving 1000 times per minute, and the 
current taken from the rim where it passed between the poles 
of the magnet, a deflection of about 100 divisions was obtained 
on the galvanometer. On removing the contact to about one- 
fourth the diameter of the disc, or the top position, so that the 
current was taken at that distance from the poles of the magnet 
as the touched part of the disc was approaching the poles, the 
defiection fell to about 15 divisions. On placing the brush a 
similar distance on the other side of or below the poles, the 

‘Ss defiection increased to 33 divisions, as re- 
presented in the accompanying cut. On 
replacing the copper disc with one of iron, 
the current from position A was so great 
that it was necessary to insert in circuit a 
resistance of 500 ohms to bring the beam 
of light on to the galvanometer scale ; this 

gave 98 divisions. From B, or top posi- 

tion, the deflection was only 7 divisions. 
FIG.A From C, or lower position, the deflection 

was only 8 divisions. On comparing these ~ 

results with those given by volta-electric 

induction, the iron is seen to give fairly 

uniform results in both cases, but not so 

thecopper. The results obtained by careful 

experiments, not those hastily performed in 

public, are graphically represented in Fig. 2, 

in which all the measurements are to scale. 

The large circles show the discs, the small 

ones the position of the poles,and the arrows FiG.8 

the direction of rotation. The boundary lines show the electro- 

motive force at every point round the revolving disc. The 

excess of inductive effect relatively to a point equidistant from 

the magnetic poles, but on the other side, is also graphically 

represented. If the current set up in the metal simply depended 

upon the intensity of that part of the magnetic field through 

which the metal was passing, then equidistant points on the 

other side of the magnetic poles should produce equal deflections, 

because the magnetic intensity is equal. On inspecting the 

diagrams, however, it appears as if a very sluggish inductive 

effect were produced in the diamagnetic metals of high con- 

ductivity, the sluggishness increasing with the conductivity of 

the metal, as though the atoms took a comparatively long time 

to accommodate themselves to the changes in the magnetic field 

through which they were passing. 

If, as in the case of volta-electric induction, the lines of force 
are generated too quickly ; or, as in the case of magneto-electric 
induction, the diamagnetic body passes too quickly through 
the magnetic field, the atoms of the substance, in each case, 
have not time to polarise with sufficient rapidity to radiate in 
the same time or place as when influenced more slowly by this 
force. This would account for the apparent interruption of the 
lines of force by the copper plate in the volta-electric experi- 
ments, and also for the “drag,” or retardation, on the disc of 
the same metal as shown in the diagram, whilst part of it is 
passing quickly through a magnetic field. That being the case, 
it is easy to perceive that a speed of the copper disc might be 
attained when the current would be nil, through the atoms 
being unable to polarise in the allotted time. Not so with 
magnetic metals as iron and nickel, in each of which the atoms 
appear to be very susceptible to magnetic influences, and to 
polarise very quickly, as indicated by the way in which part of 
the disc is affected just before entering between the poles, as re- 
presented in Fig. 3. 

The atoms must as quickly depolarise, as there is very little 
“drag” in these metals. The consequence is that with iron the 
amount of the current is nearly in direct proportion to the speed 
of the disc, whereas with copper the increase is very small, the 
current produced by the two metals being as 1 to 7, at a speed 
vf about 1300 revolutions per minute. The higher the specific 
conductivity of the diamagnetic metal, the greater the “drag,” 
and consequently the less the current at the poles, this being 
more manifest at the high speeds ; which does not, however, 
agree with the results obtained by Faraday, for he found that 
the currents were proportionate in strength to the conducting 
power of the bodies experimented with—in other words, the 
higher the conductivity the greater the current; whereas the 
diagrams show the reverse to be the case. Faraday also obtained 


better results from copper than iron, whereas he—the lecturer 
—obtained better results from iron than copper. With iron 


pass | the current increases almost in direct proportion to the speed, 


and a speed can be obtained at which copper gives no current. 

Faraday wrote :—“ Nothing can be more clear, therefore, 
than that with iron and bodies admitting of ordinary magnetic 
induction, opposite poles on opposite sides of the edges of the 
plate neutralise each other's effects, while similar poles exalt the 
action. But with copper and substances not sensible to ordinary 
magnetic impressions, similar poles on opposite sides of the 
plate neutralise each other, and opposite poles exalt the action.” 
See Fig. 4, in which P represents the plates of metal, and the 
other letters the respective poles of the magnet and their 
positions. Here again Mr. Willoughby Smith’s results did not 
agree with those of Faraday. 

The lecturer had no doubt that it would be possible to get 
near enough for all practical purposes to the relative conduc- 
tivity of metals, by revolving discs of the metal under test in a 
magnetic field, and measuring the amount of current between 
the poles or the amount of “drag.”” The results on Fig. 5 show 
its applicability to determining the saturation point of the cores 
of electro-magnets. His experiments also served to explain 
some discrepancies in results of different experimenters, to 
determine the value of some of the standard electrical units 
for the Electrical Congress in Paris, in which what he called the 
“ drag” must have been an important factor. 


THE ROYAL IRISH AGRICULTURAL SOCIETY'S 
SHOW, 


Tus year the Royal Irish Agricultural Society held its 
summer show this week in Kilkenny, one of the most important 
southern inland cities in Ireland, and containing many features 
of interest to antiquarians. In common with other cathedral 
cities it is a sleepy, quiet place, and the holding of a show of this 
kind forms a sort of epoch in its history. The Show was held 
in the Fair-green, situated, if not actually in the city centre, 
within its boundaries; therefore visitors had no expense of cab 
hire to reach it. Of the show itself there is little new to be 
said; the machinery and implements, of which there were seve- 
ral entries, some of them by English firms, were all good of 
their kind. 

Messrs. McKenzie and Sons exhibited the American, Messrs. 
Aultman and Co.’s, Buckeye Mower. The machine is so well 
known that we need not describe it; but we may commend the 
careful way in which the whole of the gear is closed in and pro- 
tected, none being indeed visible, and this tends to exclude dirt 
and prevent accident. 

Perhaps the one thing exhibited that could claim a little 
novelty was the Hartford automatic pump, manufactured by 
Mr. Ezra Brooks, successor to the Hartford Pump Company, of 
Hartford, Connecticut. This pump is actuated by a windmill, 
mounted on a timber frame post in any convenient place; it 
forces air by means of a pump. The makers claim that, as they 
have arranged, the wind wheel is partially closed if the wind 
becomes too violent, and also that the rudder is so designed that 
if a storm arise only the edge, not the face, of the wheel is 
turned to it. They also claim that by using the wind wheel to 
force air instead of water direct, an elastic cushion action is 
obtained tending to prevent breakage by a storm. The air 
compressed in the air pump is conveyed therein through 
din. gas pipe to the automatic pump, which is submerged 
in the well, and forms the chief feature of the appa- 
ratus. This pump is made in two forms, respectively known 
as the oscillating bucket and the stationary bucket. The 
first consists of two submerged cylinders fastened to and 
resting upon a frame, which forms the bottom, and in turn rests 
upon a pivot, giving the chests a certain amount of vertical 
motion, some 3in. or 4in. Each cylinder has a valve in its 
bottom, opening upwards to admit the water, and also at the 
bottom on the inner side a discharge pipe for the water, the two 
discharge pipes unite in a common rising main. Attached to 
the cylinders at the top, and directly between them, is an air 
valve, which determines the passage of the compressed air from 
one cylinder to the other—the valve is shifted by a forked 
lever by the action of the buckets moving up and down. 
The compressed air is always directed into the lower chest. 
When a certain amount of water has been expelled from it, it 
becomes lighter than the other, and has a tendency to rise ; 
it at last does so, and at the same time shifts the valve, 
sending the compressed air into the other, now the lowest 
cylinder. At each motion the valve opens an exhaust, through 
which the compressed air which has raised its portion of water 
escapes, and the cylinder again fills with water. The second or 
stationary type consists of a chest or cylinder submerged in a 
well, and divided so as to constitute two distinct chambers, from 
which the water is alternately forced. In this case the slide 
valve is placed above water ; it is the same as that used with 
the moving buckets, but is moved by the rise and fall of two 
small copper boxes, which are alternately filled with water 
drawn from the rising main. This type can be used in a smaller 
well than is required for the oscillating bucket. The wind 
wheel may be placed several hundred feet from the well, if 
necessary, to get good exposure to wind. In one case the wheel 
is more than a quarter of a mile from the pump, and the water 
is carried still further, and lifted 65ft. 

Messrs. Bradford exhibited a large number of their well- 
known specialities. We may notice a butter-working machine 
they exhibited, wherein the milk can be expelled easily and 
quickly without the hand touching it. The thing consists of a 
wooden tray about 4in. or 5in. deep, having its bottom sloping 
a little to one corner, where a hole is pierced, through which the 
milk and water drain. A deeply notched or fluted roller, whose 
ends rest on the side edges of the tray, can be passed along back 
and forwards, chopping, squeezing, and working up the butter. 
When done with, the roller can be taken out, and the tray being 
turned upside down on its stand, can be used as a table. 

Messrs. Bradford exhibit a drum churn, whose construction 
is the usual octagon box, with two or three ribs inside. At the 
side is a large hole, where the milk is put in and butter, &c., 
removed, and through it a barred wood frame is run in in slides. 
This constitutes the dash, and being removable, is readily 
cleaned. This firm exhibited a useful milk stand, consisting of 
an iron frame, two standards, and three cross bars; on each 
cross bar is a stud axle, and on this a circular iron plate, cast in 
open work, makes a stand for a milk tub. The convenience of 
this is that a tub of milk can easily be skimmed without the 
person skimming needing to lean over the tub. 

Messrs. R. Hornsby and Sons, of Grantham, exhibited a very 
fine 6-horse power traction engine, all the main framing carrying 
the toothed gear being wrought iron rivetted to the fire-box. 
Also a 6-horse power plain portable engine, two finishing thrash- 
ing machines, and some mowers, reapers, and ploughs. 

Messrs. McLaren, of Leeds, exhibited a 6-horse power traction 
— fitted with double speed gear and winding drum for 
ploughing. 

Messrs, Jeffery and Blackstone, of Stamford, had about the 


greatest number of articles exhibited in the sho 
cipally consisting of haymakers, horse rakes, and ch 
well as root pulpers and slicers, 

Messrs. Phillip Pierce and Co., of Wexford, exhibited a 
number of their machines specially designed for small occupiers. 
Particularly small thrashing drums worked by two horses, with- 
out shakers or fans, and also thrashers with single blast for 
water, steam, or horse-power. These are all good and simple 
machines, are cheap, portable, and admirably adapted to the 
wants of poor tenant farmers. 

The Reading Ironworks Company had some of their excellent 
machinery on view. Amongst others we noticed one of its small 
thrashing machines, with drum 2lin. diameter, by 22in. wide, 
suitable, like those above described, for small occupiers; a 
fixed thrashing machine, and a safety horse gear, besides some 
other matters, especially their wrought iron split pulley. 

Messrs. John Williams, of Rhyddlan, North Wales, exhibited 
mowers, reapers, pulpers, and rakes, all good of their kind. 

Messrs. Keane, of Cappoquin, Co. Waterford, exhibited mills 
for bruising wheat, oats, or maize; harrows, and turnip pulpers. 

Mr. Thos. Hunter, of Maybole, Ayrshire, exhibited a number 
of turnip and other drill cleaners, machines for topping and 
tailing turnips, and some grubbers. 

Messrs. Samuelson, of Banbury, exhibited a number of excel- 
lent reaping and mowing machines. 

Messrs. Alex Jack, of Maybole, exhibited some fine Buckeye 
and other reapers and mowers, horse rakes and harrows. 

essrs. Harrison, McGregor, and Co., Leigh, exhibited a 
number of reapers and mowers, and also chaff cutters, but here, 
as with other stands, though the articles exhibited are all good 
of their kind, we can record no novelty. All are more or less 
old faces. 

Great complaint is being made by exhibitors about the exces- 
sively high rates charged by railway companies for the transport 
of goods. A deputation recently waited on Mr. Chamberlain to 
ask him to introduce a measure into his proposed Railway Regu- 
lation Bill dealing with this subject, but he held out no hopes to 
them. 

We are informed that an association is being formed to 
agitate against railway rates, and the members have started a 
journal of their own to handle and deal with and publish 
examples of heavy charges and of unequal charges, in order to 
bring about reduced rates, Certain it is that competition 
is so keen now in contracts, that the mileage distance of 
a firm from the place where the work has to be done often 
determines whether it can or cannot tender, owing to the high 
prices of transport. 
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TENDERS. 


TOBACCO FACTORY. 
For the erection of a new tobacco factory for Messrs. W. D. and 
H. C. Wills, Bedminster, Bristol. Mr. Frank W. baer anehinesh. 
s. d. 
Accepted, but reduced to £15,710, the lowest but one of 19 tenders 
received. 


PARISH ROOM. 


For building new parish room in connection with All Saints 


Church, Clifton, Bristol. Mr. E. H. Edwards, enchitest, 
8. 

Bastow .. .. 2703 0 0 

R. J, Crocker .. 2569 0 0 
A. J. Beaven .. 2428 0 0* 

* Accepted. 
CHOIR SCHOOLS. 
For building new choir schools in tion with All Saints 

Church, Clifton, Bristol. Mr. E. H. Edwards, 

Bastow x 1599 0 0 
Crocker .. -. 1582 0 0 
Belmont .. .. 1494 0 0 
Cowlin and Son 1470 0 0 
A. J. Beaven . 1450 0 o* 
W.G. Summons .. 1423 0 «0 


* Accepted, but reduced. 


NorMAL ScHOOL OF ScrENCE AND ROYAL ScHOOL OF MINES, 
SovutH Krensincton.—The following is the list of prizes for Scholar- 
ships, Associateships, &c., awarded J une, 1884: First year’s scholar- 
ships—Albert G. cock, Fred Carrodus, William C. Rowden, 
Thomas Rose ; second year’s scholarships—George Gibbens, Isaac 
T. Walls. ‘‘Edward Forbes” medal and prize of books for 
Biology, Thomas Johnson; ‘‘ Murchison” medal and prize of 
books for Geology, Martin F. Woodward; ‘‘ Tyndall” prize of 
books for Physics (course I). Isaac T. Walls; ‘‘ De la he ” 
medal for Mining, Herbert W. Hughes ; ‘‘ Bessemer ” medal with 

rize of books from Professor Chandler Roberts for Metallurgy 
1), Percy Bosworth-Smith, (2) William F. Grace; ‘‘ Hodgkinson ” 

rize for Chemistry (lst prize, books, &c.), George T. Holloway, 
fond prize) Stephen J. Elliott, William P. Wynne. Associate- 
ships, Normal School of Science:—(1) George T. Holloway, 
Chemistry, 1st class; (2) William P. Wynne, Chemistry, 1st 
class; (3) Elizabeth Healey, Chemistry, 1st class; (4) Benjamin 
Illingworth, Physics, 1st class, (5) Alfred Howard, Physics, 
Ist class; (6) Joseph Lomas, Biology and Geology, 2nd class. 
Associateships, Royal School of Mines:—(1) Herbert W. Hughes, 
Mining, 1st class; (2) George H. Schréder, Mining, 2nd class, 
Metall » Ist class; (3) Percy Bosworth-Smith, Metallurgy, 1st 
class ; Alfred Sutton, 1st class; (5) Henry G. 
Graves, Metall , [st class; (6) Harry J. Chaney, Metallurgy, 
lst class; (7) William F. Fremersdorf, Metallurgy, 2nd class ; 
(8) Erskine H. B. Stephenson, Metallurgy, 2nd class. 

THE LATE StR WILLIAM SIEMENS.—A meeting has been held at 
the Institution of Civil Engineers, Westminster, to consider what 
steps should be taken to raise a memorial to the late Sir William 
Siemens. Sir Joseph Bazalgette, as President of the Society 
occupied the chair, and said that a general desire had been expressed 
among engineers that some memorial should be raised as a recog- 
nition of the great merits and important services rendered to 
engineering by Nir William Siemens. It had been ascertained that 
it would be agreeable to the authorities of Westminster Abbey that 
a window should be erected in that building to the memory of the 
deceased. The cost of such a window might amount to between 
£700 and £800, and it was suggested that the subscriptions should 
be limited to one guinea each. It was resolved, on the motion of 
Sir C. H. Gregory, seconded by Mr. Edward Woods, that it would 
be desirable to commemorate the distinguished character and 
attainments of the late Sir William Siemens y Bag we to his 
memory a window in Westminster Abbey, and that the subscrip- 
tions should be limited to one guinea, as suggested. An executive 
committee of three members from each of the five societies repre- 
sented at the meeting, with Sir J. W. Bazalgette as chairman, was 
appointed to carry out the object of the meeting. The committee 
included Sir Frederick Bramwell, Mr. I. L. Bell, Sir Joseph Whit- 
worth, Sir William Armstrong, Lord Ravensworth, Mr. J. D’A. 
Samuda, Sir Edward Reed, Mr. B. Samuelson, M.P., the Duke of 
Devonshire, Sir He Bessemer, Sir William Thomson, and Sir 
Frederick Abel. Mr. James Forrest was requested to act as hon. 
secretary and treasurer. 
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HYDRAULIC LIFTS, 

* Srr,—Messrs, Waygood and Co. have now had ample time to 
respond to my inquiry for practical results, had they considered it 
desirable to publish them, As they have not done so, perhaps you 
will allow me to state in detail the objections shadowed forth in 
my former letters. 

In the old type of direct-acting ram lift with overhead balance 
chains and wheels, and suspended balance weights, it was always 
recognised that the gradual protrusion of the ram as the lift 
ascended caused the former to be continually robbed of hydraulic 
support, by reason of the continually decreasing head of water, as 
measured from the point of the ram to the driving tank. In the 
case of some low-pressure lifts this loss of support would be the 
equivalent of twice the net load lifted. The defect was met by 
making the chains carrying the balance weight much heavier than 
considerations of strength alone would have required. These 
heavy chains were so proportioned that as they were paid over 
from the ram side of the wheel to the weight side, their weight 
bein, gradually deducted from the ram and added to the balance 
weight, the difference of balancing effect so obtained compensated 
for the protrusion of the ram. Within a very recent period it 
occurred to three or four inventors that it would be desirable to 
dispense with the overhead balance chains, weights, and wheels, 
with their extreme tensional strains, and arrange the balance in 
some different way. ‘The several systems of what is now knownas 
hydraulic balancing were the result of the movement. 

e earlier introducers of the new type of balance, either from 
the date of the first conception of their ideas, or very shortly 
afterwards, saw the necessity for providing for the loss of effect 
due to protrusion of rams, and coupled with their balancing 
cylinders a —en, arrangement to do duty for the heavy 
overhead chains which had nm removed, The compensating 
systems may be classified as (1) heavy weights moving into positions 
of varying effectiveness; (2) so arranging and proportioni 
cylinders, strokes and pressures, that the various rams poo | 
have reverse protrusions, and should ultimately mutually com- 
pensate each other. In the old direct-acting lift with weights and 
chains, in aoe cylinder lifts, and in the newer hydraulic 
balance lifts wit! 1 ting arrang ts, the net efficiency 
has in all cases approximated with singular closeness to 60 per 
cent., the variation among good lifts not exceeding 1 or 2 per 
cent. But in Messrs. Waygood’s hydraulic balance with the 
‘**Economiser ” there is apparently no compensation for emergence 
SS, by either of the above named system or in any other way. 

t us estimate the amount of the loss involved in a lift to raisé 
10 cwt. 70ft. high, the stroke of the balance or driving ram being 
9ft. Hydrostatic pressure due to 70ft. of protrusion is 30°31b, 
per square inch. ‘The diameter of ram which has been used in 
such cases is 5in., having an area of 19°63 square inches. This 
gives a loss of support due to protrusion 5941b. But the driving 
cylinders, ins of counteracting some of this, will in the case 
of the ‘* Economiser” add a farther loss of effect equivalent to 
30 1b. on the lift ram, making a gross loss of 624 1b. or 56 per 
cent. of the gross load lifted. 

If Messrs. Waygood’s lift were required to take water from a 
tank, or from the street main, at comparatively low pressures—so 
far as I understand the ‘‘ Economiser ”—it appears to me unadapted 
to the purpose, and would require such modification as would alter 
its nature. For information as to the arrangement used in such a 
case, I have referred to the blue-book relating to Messrs. Waygood’s 

tent; and applying the same figures to the apparatus there 

escribed, the loss on the main ram is of course the same. But 
assuming a driving pressure of 30 lb. per square inch, the balance 
rams then, by their motion, give out an increasing effect as the lift 
ram rises to the extent of the equivalent of 273 lb. on the lift ram. 
Subtracting this from 594 lb., we get 321 lb. as the net loss still 
remaining, or 29 per cent. of the useful load lifted. The case 
selected is fairly representative of a London lift. 

Messrs. Waygood and Co, stated in their letter that under some 
conditions a fair degree of y was obtained. From the 
above calculation it is seen that the low-pressure lift has an advan- 
tage owing to the measure of bee wee obtained by the 
balance cylinders. The only conceivable conditions which would 
conduce to the economy spoken of, would be such a proportioning 
of the rams as would make them mutually compensate, but that 
arrangement is the subject of a patent owned by one of Messrs. 
Waygood’s competitors. 

It does not therefore appear that the name of ‘‘ Economiser ” 
and the implied claim can be justified by the facts. If any state- 
ment of mine in this letter can be shown to be unwarranted, I shall 
be pleased to have it corrected. I have just received details of the 
test of a hydraulic balanced lift with compensating apparatus, in 
which an efficiency of 71 per cent. has been obtained. 


and in each, under the advice of engineers, the American and all 
other suspended lifts are excluded from competition after having 
had their claims submitted, and the question is now only between 
one hydraulic balance lift or another. There are in the North of 
England at least four contracts in precisely the same condition at 
the time of writing. 

Now to five one or two reasons for this state of independent 
opinion. Except in one or two matters of detail the so-called 
American lift is no new thing in this country. Twenty-five years 
ago we were making hydraulic lifts with bored cylinders, internal 
packings, piston valves, and wire ropes, and by experience found 
that these features were one and all bad; and they were gradually 
dropped out of our practice, only to be re-introduced twenty years 
later as portions of a new and improved American system. 

We at once admit that the type is a smooth working one, and 
that when in good condition it is economical, though not more so 
than lifts we are now erecting. With your permission we will 
now examine the American Company’s description a little more 
closely. Generally it appears to have been written for that very 
small section of your readers who do not know anything of 
hydraulic lift details. The majority, however, will know that 
many of the points of advantage claimed are common to every 
hydraulic lift made by a respectable house. For instance :—(a) 
Always ready, being supplied by water from an elevated tank; it 
might be an accumulator, or public fy al (6) Descending car 
the only motive power for descent, and therefore no fear of parts 
overrunning the car. (c) Automatic closing of valves at extremes 
of journey. (d) The parts are all made with a considerable margin 
of safety!! (¢) The car when down rests on supports ahd cannot 
get lower. Examining the statement of cost for water for the 
Alliance Assurance Company’s lift. This is given as a rate of £20 
- annum; and farther on in a calculation relating to the same 

ift, it is implied that the lift makes ten journeys per hour. This 

at ten hours per day for 300 working days per year, with water at 
1s. per 1000 gallons—the average rate in don—would cost 
£135. At the same rate £20 worth of water will allow of fifteen 
journeys only per day. Some of our lifts make from 180 to 200 
journeys per day. 

As to the quantity of water used. Thereare two ways of ptins 
at this. First, calculating how much the lift ought to use, having 
regard to its capacity ; and Secondly, measuring the actual quantity 
agua say, in a day. Our experience with internally packed 

ifts, with the aang | and the leakage both hidden from view, 
tells us that a large difference may be e between the two 
results. The first method is a very seductive one for advertising 
purposes. We never use internal packings ; when a leakage occurs 
it then makes itself so apparent that it is at once stopped. 
Respecting cost of repairs, Mr .Gibson quotes some very short 
bills. We can show him lifts of ours which have run for five and 
six years, in which the only repairs have been the re-scraping of a 
valve, in one case once and in the other twice. But Mr. Gibson’s 
accounts obviously omit all allowance for replacing ropes. 
Colliery ropes are renewed every three years; their conditions of 
working are infinitely gig to those of any lift rope, owing to 
the larger diameter of the wheels. How much will it cost, how 
many men will be required, and how great delay will it cause, to 
re-rig one of the Standard elevators ? 

Does Mr. Gibson consider repacking the piston a repair? In one 
of our externally packed lifts where the gland is withdrawn by the 
ordinary attendant, and re-packed in two hours at the outside, the 
— is obviously not a repair ; but in the case of the Standard 
elevator, can the attendant, and does he, do corresponding work? 
Is it not, on the other hand, necessary to call in the engineer, and 
does not the process of repacking sometimes occupy three or four 
men a period only measured by days? The experience of users 
would be valuable upon the point. 

Your correspondent gives promi to the uniformity of pres- 
sure obtained throughout the stroke of piston, and informs us that 
the superior economy is in that way accounted for. As there is no 
superior economy, the statement is gratuitous. Having, for reasons 
which are not apparent, adopted the objectionable device of a very 
long bored cylinder for the Standard elevator, its designer was 
compelled to introduce some arrangement to give uniformity of 
pressure, or the lift would have exhibited great inferiority to other 
systems, whereas now it is simply reinstated in a level position. 
The arrangement of ‘solid water on both sides of the piston” is 
only another type of compensation for emergence, which principle 
takes in other lifts the form of heavy compensating chains; of 
special relationship among strokes and diameters of rams and pres- 
sures of water, or of variable balance weights. 

Other points might be enlarged upon would your space allow, 
such as reliance upon refractory wire ropes ; that a rope may have 
every wire severed, and yet not part asa whole, if another rope 
relieved it of strain ; and therefore the first rope to break may be 
the last rope which had a sound wire in it ; and the ultimate de- 
pendence upon that broken reed, a safety gear. 

In conclusion, will you permit us to say that we are aware that 
there are many cases where for sundry reasons it is a question of a 


A letter from Mr. Gibson, of the American Elevator Company, 
appearing in your paper of yesterday’s date, appears to juire a 
reply on my part, which I will make as brief as possible. In onl 
one case are complete given to enable your readers to ok 
the efficieucy ; the result there obtained is 71 per cent., and this is 
equalled by other types. That result was found after twelve months’ 
wear, probably the most efficient period in the life of a lift. Mr. 
Gibson gives the repairs for two years, but this does not include 
new ropes, which must be getting rather insecure and near their 
date of renewal. Some considerable sum should have been added 
on that account. I note that the packing is internal, and somewhat 
difficult of access. Will Mr. Gibson tell us something of the cost 
of repacking one of his pistons? Having repacked, what means 
exist for ascertaining that the piston is tight and does not pass 
water into the exhaust, thus using more water than the calculated 

uantity? The probable time for such leakage would be during 
the ascent of the car, and as at that time exhaust water should be 
running full bore, an examination of the exhaust pipe would yield 
no information, 

Mr. Gibson passes lightly over the method of suspension, viz., 
wire rope, the life of which is F rmegng considered shorter than 
that of any other suspending medium in use, though it conduces to 
smooth working; and he appears to need reminding that safety 


gears do fail. ECONOMISER, 
London, June 28th. 


Str,—A lengthy letter upon the above subject appea' in your 
last issue, and signed by the American Elevator Ceeae, should 
not, we think, be passed unnoticed by the lift manufacturers of this 
country. A litt which deserves painting in such roseate hues as 
those lavished upon the “‘ Standard Hydraulic Elevator” should 
Fag yd find its way into all our new public buildings; and yet 
the American lift does not make such headway as your readers 
might be led to expect. An unprejudiced public will naturally set 
Mr. Gibson’s interested opinions against our interested ditto, and 
we therefore think it better to quote the opinions of others, Our 
system of hydraulic balance lifts has on several occasions been 
submitted to eminent consulting engineers with the especial object 
of comparison with the American ‘lift, and Savasiaaty with the 
same result—the American suspended system has been rejected. In 
the cases of at least nine lifts, the purchasérs were led by their 
professional advisers to decline the Standard elevator, and adopt 
the Stevens and Major system. 

At one large London building where one of the Standard elevators 
had been working three or four years a second passenger lift was 
required, and a Stevens and Major hydraulic balance was adopted. 
We have received a letter from the management of the building in 

uestion, in which they express their unqualified approbation of our 
lift, and say that though they previously had an American lift in 
the building, they are quite satisfied that in adopting ours they 
made a proper selection. 

Two considerable contracts for lifts are now pending in London, 


pended lift, or no lift; and to meet such a demand we are sup- 
plying a lift which is as economical, works as smoothly, is as 
noiseless, and is fully as safe as the American lift, and costs about 
half the money. We offer the additional advantages of external 
packing, with opportunity of observing leakage, and what we 
claim to be a more reliable controlling valve. 

ARCHD. SMITH AND STEVENS. 
Janus Works, Queen’s-road, Battersea. © 
London, June 30th. 


S1r,—I have read with considerable interest the letter inserted 
in your last issue from the ‘‘ American Elevator Company,” and 
desire with this to say that as far back as 1871 I designed an 
hydraulic lift on precisely the same principle as that now intro- 
duced by your correspondents. I had at that time been written to 
by a Bristol engineer—a Mr. Whitehouse, since dead—who 
requested me to tender for a lift worked from the water in a tank 
about 62ft. above ground, and on condition that the hydraulic 
cylinder was not to reach to a greater depth than 20ft. below 
ground. It was required for an hotel then in course of erection, and 
my design sent in at the time, together with a tender, bears con- 
siderable general likeness to that submitted now by the Elevator 
Company, though my design was not carried out. I used, more- 
over, an arrangement of differential pulleys fitted to the top of the 
piston-rod, which enabled me to regulate the travel of the cage and 
of the piston to any ratio desired—in our case 3 to 1. This seems 
to me still in advance of the American design, which, except by 
ae matters, can only work with the fixed ratio of 2 to 1. 
My design was not patented. I shall feel obliged for the insertion 
of this note in your next issue, for which I render thanks in advance. 

96, London, Jos. Bernays, M.I1.C.E. 

une 28th. 


Srr,—Having noticed the somewhat lengthy but none the less 
interesting letter on this subject in your last issue by the American 
Elevator Company, I pro with your permission to supplement 
the same by a few remarks, and to point out what I consider are 
rather serious defects in American practice generally in connection 
with the working of hydraulic elevators. I do not refer to any 
particular make or firm, but state this as the result of my own 
observations in various parts of the United States, New York, 
Washington, New Orleans, and other important centres, the 
defect being that the speed is excessive, and that in many cases 
the starting gear operates too quickly; these two points combined, 
I should imagine, being conducive to a’ much greater number of 
casualties and accidents than is common with us, and in the case of 
elderly persons must cause a severe strain on the nervous system, 
for after all in going up a lift one does not care to think that he is 
having to pay the penalty by either leaving his coat-tails behind 
him, or that for the moment he is to be converted into a kind of 
involuntary projectile. 

In America elevators are considerably more in vogue than in this 


country, and with the two jupereent exceptions above referred to 


their lifts are very carefully fitted up and luxuriously furnished. 
On the score of economy in working, the New York elevators would 
also doubtless compare favourably with anything we are doing here 
in London, but in the matter of lifts safety takes precedence of 
the question of either first cost or working expenses. 
27, Leadenhall-street, London, JOHN Hayes. 
E.C., July 2nd. 


THE PROSPECTS OF YOUNG ENGINEERS. 

Sir,—I am fant to see that the above subject has been taken 
up by some of the readers of your valuable paper. I am fully 
convinced that it is a question of the greatest importance, and as 
so much of the future welfare of our nation depends upon young 
engineers, surely everything possible should be done to help them 
in their profession. I know too well that there are many engineers 
who simply take pupils for their premiums, and who accept as 
pupils any one who will hand over a £100 or £150 cheque—as the 
case may be—heedless of the abilities of the intended engineer. 
The pupil who has paid a premium naturally expects that, after he 
has served his articles, he will be able to take a responsible position ; 
and he may, either by influence or favouritism, obtain a place for 
which he is totally unfit. 

As a rule, our engineers do not take a sufficient interest in their 
pupils. They allow them to do almost angthing they please 
through their articles, leaving them, in some cases, entirely in the 
hands of their assistants. I have known pupils to stick in an office 
for the whole period of their articles, and although work of im- 
portance has been going on outside, they have never been allowed 
to see it. The engineer seems to think that, by saying his pupil 
has been with him while such-and-such work has been te 4 out, 
it is an ample sufficiency for him to obtain an appointment, 
although when the work was being carried out he may have been 
confined to the office tracing plans, and acting as servant to the 
assistants—in fact doing the work of an ordinary office boy. I 
decidedly think that the young engineer ought to be well drilled 
in the drawing office, but it is quite essential that he should have 
practical experience besides. Too much office work becomes 
monotonous, and makes the pupil detest the profession he would 
otherwise have taken great interest in. If engineers would only 
take more interest in their pupils, and abandon the rule of hes 
pupils unfit for the profession, our country would be blessed wit 
more competent and reliable engineers. EXPERIENCIA, 

W. Bromwich, June 30th. 


Srr,—I hope you will kindly favour me by allowing for 
these very few linesin THE ENGINEER. I ete ng read the letter 
on this subject by your correspondent ‘‘ Self Help.” He begins by 
saying that the subject has not created the interest it seems to 
claim. Now this I cannot understand, for it is only a very few 
weeks since Mr. Audain’s first letter appeared, and since then 
three or four letters have appeared every week on this subject. 
“Self Help” seems to think that young engineers, as a rule, are 
satisfied with becoming mere mechanics or draughtsmen. He also 
thinks that as‘a rule they do not care to attend the classes where 
they would gain t knowledge of the theoretical part of their 
er capeng &c. He also says that as a rule they perform their 

uties as machines or like D promeags thereby implying that they do 
a certain thing in such and such a way, merely use it is done 
so, but not knowing why it is done so, or anything about it. Now 
I do not dispute the fact that many young engineers pass their 
apprenticeships like your correspondent states, but when he says 
that as a rule they pass their time in this manner he does them a 
very great injustice, and also clearly shows that his experience, if 
he has had any, has not brought him in contact with many young 
engineers. 

should like to inform him that although he seems to have been 
unable to hear of Mr. Audain at 42, Devonshire-chambers, any 
in’possession of their wits, on going to that address will not fail to 
hear of Mr. Audain or his office. I shall, Sir, look upon it as a 

ag Fp favour if you will insert this. CYLINDER. 
ly Ist. 


THE CRYSTAL PALACE EXHIBITION. 


Srr,—Referring to the concluding remarks in your notice of the 
above, I am much pleased to find that the grossly shameful 
manner in which this is being misconducted has at last been venti- 
lated. It might almost as well have been held in the backwoods 
of America as at the Crystal Palace, for there are comparatively 
no visitors, except the season ticket holders, and these are not of 
much commercial value to the exhibitors. What is the reason of 
this? Simply the fact that but very few have any knowledge of 
its existence, and no effort is being made to make it known, except 
a few sparsely distributed at the railway stations in and 
around the metropolis, and a very few on hoardings; while you 
cannot enter any railway station in the kingdom of moderate size, 
or walk in any medium-sized town, but you have the Health Exhi- 
bition prominently brought to notice. As the representative of a 
firm who are exhibitors, and who have gone to some considerable 
expense, I protest, not only against this inactive state, but the 
misleading manner in which the whole concern has been promoted. 
Circulars and advertisements were issued inviting applications for 
space, and these were signed by a person styling himself ‘‘ Execu- 
tive Commissioner for the Crystal Palace, under the authority of 
the Directors of the Crystal Palace,” thus conveying to my mind 
the idea that the Exhibition was being promoted by the Crystal 
Palace Company, instead of which I learn it is oy A a private 
speculation. Surely the directors, if only for the e of their 
reputation, will do something, and at once, to remedy this exceed- 
ingly unsatisfactory state of affairs, and not let it be thought that 
they allow their name to appear in a matter in which, up to the 
present, a confiding public are victimised. ARTHUR JACOBS. 

Styrian Steel Warehouse, Sheffield, June 30th 


HEAVY GUNS, 

S1r,—It is conceded that the superior materials suitable for the 
heavy gunsand the admirable workmanship haveaccomplished some 
part of a success. But having recently seen the difficulty of 
extracting the breech piece after the gun has been fired, Iam ina 
position to certify very grave objections to the continuance of the 
so-called system of the Woolwich gun, and protest against the 
method of igniting the charge as defective. Very important 
improvements can also be introduced with practical advantage in 
the system of breech-loading and obturation. I brought forward 
the subject of large grained gunpowder adapted for long guns before 
the Royal United Service Institution over twenty-one years, at an 
evening meeting, and have frequently submitted my inventions to 
the War-office, with the usual results. My experience of the 
Ordnance Department extends over many years, and consequently 
I have some idea of official obstruction. The general public may 
be congratulated upon the few experimental guns now on trial and 
found defective, and with some good reason keep back the money 
till matured plans are entertained. ARTHUR GEARING. 

Red House, Camden Hill-road, 

Upper Norwood, June 30th. 


THE AMALGAMATED SOCIETY OF ENGINEERS, 
S1r,—On Wednesday last an action in which our Society was 
defendant was tried in the Salford Court of Record, before Mr. 
Thomas Jordan, sitting in place of the Recorder, Mr. West, Q.C., 
M.P., who was unfortunately absent. In the course of the case 
Mr. Jordan thought fit to pass some very severe strictures upon 
our Society and some of its rules. All his most pungent remarks 
were published by the general press of the country, and by yo 
paper in common with others. Of this we do not complain. 
Originality or eccentricity in a judge, even of Mr. Jordan’s stand: 
ing, are sure to excite attention and remark. 
'o some of this judge’s expressed opinions we trust you will give 
us through your columns the same publicity of reply as you acvorded, 
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to his remarks. We should have claimed this right of reply at an 
earlier date, but were advised by our solicitor to wait, as by public 
reply we might prejudice further proceedings to be taken in the 


case. 

The case of Collinge v. Amalgamated Society of Engineers, &c., 
as your readers will remember, was not decided on the merits, but 
a verdict was given in our favour on a point of law raised by us. 
Why we put forward this technical defence I will briefly explain. 
When Robert Collinge, the plaintiff in this action, entered our 
Society, he did what is done by every person admitted to member- 
~ He signed a declaration that he would abide by all its rules, 
and would, in matters of trade interest, give up his personal 

inion to the united wishes of his fellow members, as expressed 

ugh the constitutional channels of the Society. He thus 
entered into a written contract with the Society. He undertook 
certain obligations, and in return the Society agreed to pay certain 
benefits, and to extend to him protection in trade matters. In 
doing this Collinge had perfect “freedom of contract,” which he 
used by b ing a of our Society. 

For fourteen or fifteen years all went smoothly. Collinge faith- 
fully discharged all the duties required of him, and in at least one 
case was an active collector for a strike fund. In April, 1882, a 
movement for an advance of took place all over the country, 

ich was generally obtained. The movement naturally extended 
to Radcliffe Bridge, where we have a branch, and where Collinge 
was employed as foreman or manager for Mr. Stead, an employer 
in our came. Mr. Stead refused to give an advance of wages, and 
our Radcliffe Committee decided that the men must strike if the 
advance was not obtained. The advance was refused, and the 
members of our Society came out on strike. Collinge being a fore- 
man was allowed to remain in the shop on the distinct under- 
standing that, if he himself did any work with the tools of the 
trade, or taught non-society men introduced in place of our 
members how to work, he would be liable to withdrawal 
his situation by the Society, or would be excluded 
from membership. After the strike had gone on some 
time, the Radcliffe Bridge Committee charged him with 
violating these conditions, and summoned him to appear and 
answer the charge. This he failed to do, but returned his sum- 
mons unopened. It was clear to the committee that he had 
induced non-society men to start in the shop, and as his own 
her went in and started at the advanced rate in opposition to 
the majority of the members on strike, it was evident to the com- 
mittee that Collinge was using undue influence against the Society. 
A resolution of exclusion was, therefore, passed upon him by the 
committee. Now, as Collinge was not present when the com- 
mittee thus excluded him, the local council of the Society ordered 
another committee meeting to be held to again go over the case, 
and have Collinge again summoned as well as his brother. Again 
Collinge declined to appear, and having had full 5 yy of 
defending himself thus allowed, he was excluded by the com- 
mittee, acting with perfect legality under one of the rules which 
Collinge had undertaken to obey as one of the conditions of 
membership. : 

Possibly, the statements made and evidence given before the 
committee were not correct, if so, Collinge could have told the 
committee; but as he declined to go to the committee judgment 
went against him by default, just as he would have gone against 
usif we had failed, from any reason whatever, to a r before 
Judge Jordan. If Collinge was aggrieved by this decision he had 
a remedy provided by our rules. Our law of appeal is liberal in 
in its scope and explicit in its terms, as will be seen from a quota- 
tion from Rule 35, as follows :— 

1. Any member of this Society, or persons claiming on account of a 
member, finding himself or themselves aggrieved, or having any complaint 
against the officers or members, or who may be excluded for arrears or 
benefits improperly received, may a to the committee of his branch 
for redress, within four weeks from the date of such dispute, or from the 
date of his exclusion ; all such appeals must be made in writing. If not 
satisfied he or they may — to the next summoned meeting of their 
branch, and if he or they do not receive satisfaction, an appeal may be 
made to the local executive council, if notice of appeal be given to the 
secretary, and such appeal e within fourteen weeks from the date of 
the decision of the branch. The secretary shall f no other evidence 
te the local executive council than that heard before the branch, an 
shall submit the same to his branch before sending it to the local executive 
vouncil. The local executive council's decision to be final, unless reversed 
by the general executive council or delegate meeting. 

If Collinge had been loyal to his obligations as a member, he 
had here the fullest freedom of appeal, and if he could have shown 
to the local council that he had been excluded on false or 
insufficient evidence, he would certainly have been reinstated 
in his membership. But he did nothing of this: to all ap- 
pearance he accepted his exclusion. He made no further payment 
into the Society, and was duly published as an excluded member 
in the Society's reports. From the rule above quoted it will be 
seen that appeal, if any, should have been made to the local 
council within fourteen days from the date of exclusion. We 
never heard a word from Collinge until the 5th of Septemb 


tain portions of work are taken for execution at a given price by a 
set or number of men. One man acts as intermediary between 
the men on the job and the firm, and is charge-man. Each week 
the men are paid only time wages for the hours they have worked. 
If, when the contract is finished a surplus of money remains over 
what has been paid in time wages by the firm, it ought in justice 
to be shared among all the men engaged on the work in proportion 
to their wages and time, and not be etted by the charge-man. 
This is the simple principle of equity between man and man which 
our rule lays down. That it is absolutely fair and just is shown 
by the fact that in most of the large firms of Lancashire the sur- 
plus earnings of the men are duly apportioned by the employers 
themselves and paid to each man through the office. 

I trust to your high sense of impartiality for an insertion of our 
defence to remarks made where we had no chance of reply. 

JOHN BURNETT, Gen. Sec. 
General Office: 90, Blackfriars-road, London, 8.E., July 2. 


WATER TUBE BOILERS, 

Srr,—I am glad to see that Mr. Babcock has been able to send 
you so an t of the Babcock water-tube boiler, as it 
confirms all I have hitherto said in favour of water-tube boilers for 
high pressed steam. My experience, however, has been with the 
Root Netter, many of which I have passed through my hands, and 
from which better results as regards economy have been obtained 
than with other types; but it is absolutely necessary that the 
tubes should be kept free from incrustation, otherwise the boiler 
will not maintain its superiority. 

The Stollwerck’s apparatus, as mentioned by Mr. Knap in his 
recent letter to you, should be of great advantage to boilers in 
general, but more particularly to water-tube boilers, to enable them 
to compete su ly with the ordinary types, under the con- 
ditions that are generally met with as regards quality of water. 

G. ALLAN, M. Inst. C.E. 

10, Austin Friars, London, July 2nd. 


WORKING REFRACTORY TITANIC ORES, 
Sir,—Under this heading, in yours of the 20th inst., your 
correspondeut, Mr. Jas. Davis, for some reason makes startling 
statements as to working titanic sands in a Siemens’ rotary furnace, 
and that he has ‘‘ found nothing so well adapted to treat direct as 
these sands.” He also states that ‘‘ although so much has been 
expended in these countries—referring to New d and Canada 
—ain experiments to work up these sands, he has not yet read of 
any proving successful.” Nor has any one else, for even Stenson’s 
rocess was not practical or profitable, and to the present, save the 
indoo and the Catalan forge systems, no method of Iting 
these ores direct has rete 

Knowing something about these titanic sands and ores, I must 
fess my scepticism as to the result of the little improvements in 
the Siemens’ furnace which Mr. Davis so confidently heralds, and 
relegate the further consideration of his chimera to the time when 
he shall have favoured your readers—myself amongst the number 
—with the naire of the talented gentleman who furnished the 

analysis at the end of his letter. JNO, LEWTHWAITE. 

Union Works, Mount-street, Halifax, 
June 30th. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE most important feature of trade this week is the strike or 
lock-out—for the dispute virtually assumes both phases—in the 
coal trade. Undeterred by the resolution of the masters, declaring 
a lock-out if the men should still persist in refusing to accept the 
drop of 4d. per day or “‘ stint” in the thick coal seams, and 2d. in 
the thin coal seams, awarded by the arbitrator. The colliers 
refused on Monday to begin work at those pits where the managers 
declined to concede the old terms. A partial strike has, therefore, 
taken place. The number of men out is variously estimated, but 
it is probably about 10,000, out of the total of 14,000 or 16,000 who 
would come under the declaration of the award. The principal 
masters are determined to enforce the drop. The pits where the 
men remain in are in the hands of small owners and butties. The 
action of this small minority will not, however, it is anticipated, 
much influence the ultimate upshot of the a. At mass 
meetings of the men which have been held durin; e week it has 
been determined ‘‘to contest the legality of the notices; and 
further to allow all men who can obtain the old rate of wages to 
continue at work.” The effect of the strike upon the iron trade is 
not marked, for the ironmasters are able to keep their works going 
by the aid of accumulated stocks of fuel and of the large supplies 
which are available at cheap prices. 

On ’Change this—Th y—afternoon in Birmingham and 


, 1883, 
fifteen months after his exclusion, and nine months after he had 
lost his situation, owing to the death of Mr. Stead—but for which 
we should never again have heard of his case. He then called in 
person at our office, and left a long written statement on the facts 
of the case. 

It was pointed out to him that he had allowed his right of appeal 
to the local council to lapse by not being in time, but he was 
assured that his statement should be laid before the general 
council, the next court of appeal above the local council. He 
a ed to assent to this proposal, but shortly after, and before 

general council met, astounded us by placing his case in the 
hands of a solicitor, who entered an action against us for £20 4s. of 
donation benefit, due to Collinge, as he alleged, for fifty-three 
weeks he had been out of employment. Now, if Collinge had been 
in every respect still a full member of the Society, and not in 
arrears, he had absolutely no claim under our rules to this benefit; 
because the donation rule requires—first, that a member must 
inform his secretary that he has been thrown out of work; 
second, that he must claim donation at branch meeting; and 
third, that he must each day sign the vacant-book, not one of 
which conditions had been observed by Collinge. Nor did he ask 
to be allowed to comply with these rules. Knowing all this, and 
knowing that he had never offered to pay us a farthing from before 


_ the time of his exclusion, this man has the impudence to sue us in 


a Court of Law, over the head of all our tribunals, for £20. 4s. 
With such a plaintiff as this, Sir, who treated all our rules with 
contempt, we put in as one of our defences the 4th section of the 
Trades’ Union Act, which distinctly provides, and was intended to 
provide, for all such cases as this. The clause is as follows :— 
Nothing in this Act shall enable any Court to entertain an 
ceeding instituted with the object of directly enforcing 4 baat a 
damages for the breach of any of the following agreements. . ... . 
(3) Any agreement for the application of the es of a Trade Union (a) 
to provide benefits to members. 
Of this clause in a well-known Act of Parliament Judge Jordan 
was in utter ignorance until it was pointed out to him by the 
barristers engaged in the case. 


From the above statement it will be seen that all violation of 
rule and contract has been on the side of the plaintiff in the case 
and not on ours. Judge Jordan made an onslaught on one of our 
rules for the regulation of piece-work. He misconstrued this rule, 
and Iam sorry to say the twelve jurymen in the box accepted his 
misinterpretation as correct. He said, under this rule, if a man 
working by the piece on any job is able to earn £5 rf week, the 
Society's rules require that he shall give up £3 10s. of that sum to 


be divided among other men working by the day, and earning only 
£1 10s. per week. A moment’s consideration might have shown 
the judge that men, even trade unionists, are not absolute fools, 
as Fal would be if they subjected themselves to such conditions 
as these. 

Let me explain what this much abused rule amounts to. Insome 
districts piecework is the prevailing system. In many shops cer- 


terday in Wolverhampton ironmasters reported that sheets, 
hoops, and bars were in most demand. But the inquiries this 
week are not large either on local or foreign account, for buyers 
continue the action to which I referred in my last. report, viz., 
withholding the placing of further orders until after the quarterly 
meetings which come off next week. 

It is unlikely that crucial prices will be changed at these 
gatherings, but buyers prefer to await the course of events. The 
selling prices of common iron will probably be rather stronger than 
otherwise, in face of the colliers’ strike. 

Prompt deliveries are difficult, owing to the incapacity of the 
‘espana with the present hot weather prevailing, to remain as 

ong as usual before the furnaces. is the masters do not mind, 

since it n ily limits output. The thin sheet and tin-plate 
makers are best employed, certain of these not being able to 
execute orders fast enough. Best bars are £8 2s. 6d. to £7, and 
common, £6 5s. to £5 15s. Sheets—singles—are £7 to £7 5s., and 
hoops, £6 to £6 10s. at works. Boiler plates are £8 10s. to £9, and 
superior sorts, £9 10s. to £10. 

Galvanised sheet makers did not to-day report much increase 
of business. The export markets are particularly slow in pariog 
at date. Prices are in ua yd favour, and are irregular. The R 
Star brand of galvanised sheets was quoted £11 15s. for 18 and 
20 b.g., £12 15s. for 24 b.g., £14 15s. for 26 b.g., and £16 15s. for 
28 b.g. The Red Diamond brand was £12 for 18 and 20 b.g., £13 
for 24 b.g., £15 for 26 b.g., and £17 for 28 b.g. The Lion brand, 
double best, close annealed, flat-sheets were £20, £21, £23, and £24 
per ton according to the respective gauges. The Anchor brand, of 
single best sheets, £17, £18, £20, and £21; while the Woodford 
Crown brand, of flat sheets, were £15, £16, £18, and £19 respec- 
tively, all delivered at out ports. 

Pig iron was tame at, for Staffordshire part mines, 45s., and 
cinder pigs 37s. 6d. byshires were 42s. 6d., and Northamptons 
about 6d. less per ton. The continued depression in the pig trade 
has now induced the Barbor’s Field Iron Company, Bilston, to blow 
out its remaining furnace. 

Considering the limited current demand for all kinds of metal, 
steel more than holds its own, It is in request as blooms to be 
rolled down for tin-plate and other uses; while in the more 
advanced stage of bars it is likewise sought, not only by the tin- 
plate firms, but also by the edge tool and other manufacturers for 
plating one. For drawing down into strips to be worked up 
at the tube works, it is in heavier request than at any earlier date. 

The consumers of drawn tubes are stimulating the inquiry in 
this last-mentioned department, since many of those who were 
at one time satisfied with a good drawn tube of iron, now ask for 
steel tubes. Of steel tubes so admirably welded that it is next to 
impossible to distinguish between a welded and a solid-drawn 
specimen there is an excellent and diversified supply in Birming- 
ham and in ions of South Staffordshire, but solid cold-drawn 
tubes of steel are in most call. Indeed, it is impossible to supply 
with the needed rapidity the demand which, for such tubing needed 
by the bicycle manufacturers, is now and has been for some time 


past amused, The article realises high prices, as much as 1s, 3d. 
a foot; indeed, 2s, 6d. per lb, is not seldom secured. 

Steadily the out-turn of steel plates, also, in Staffordshire is 
growing. These are needed in larger quantities in other districts 
than in this. Steel plates are being now rolled in the mills of 
the Staffordshire Steel and Ingot Iron Company, for use in the 
building of torpedo boats. They are of varied dimensions and 
thicknesses. Some are a ton in weight and Ijin. thick. This, the 
newest concern in this district, reports a steadily augmenting 
in e for both partially manufactured and also completed steel, 
a the conductors of the business express confidence that the 
numerous requests for samples will be followed by orders, which 
must every week become more sensibly felt in the aggregate output. 

E ies, lting from a more intelligent adoption of mecha- 
nical contrivances, are in vogue at the steel works, at Spring Vale, 
of the Staffordshire Company, Wolverhampton, which it is reason- 
able to assume will soon be reflected in the management of other 
steel and ironworks. The most widely applicable is an arrange- 
ment of three-cylinder steam engine and gees po by which the 

i 


top roll in and plate mills can be raised and lowered with 
a nicety, a fac Ka and a rapidity impossible with the clumsy hand 
gear very generally adopted. In the preparing and the manipula- 
ting of the converters there are bottom stove and hydraulic ram 
devices in application, which are not to be found in other steel 
works, but which ought not long to remain peculiar to the Stafford- 
shire concern since it is not desired, as to the devices which have 
been patented by Messrs. Gilchrist and Fitzmaurice, upon whom 
the practical conduct of the works devolves, that other converter- 
using firms should be debarred from adopting them. 

Pipe founders note with satisfaction the inquiry of the Bombay 
Municipality for 5800 tons of cast iron pipes, varying in diameter 
from 24in. downwards, as also for other ironwork. Business 
should also come to this district from the valuable miscellaneous 
inquiry now on the market from the Oude and Rohilkund Railway 
Company. 

Railway fastening firms in Welsotamnies report the demand 
restricted and their machinery only partially employed. 

This—Thursday—afternoon a meeting of railway freighters, 
convened by the Council of the Birmingham Chamber of Com- 
merce, was held to consider Mr. Chamberlain’s Railway Bill. Mr. 
Elliott, of the Elliott Metal Company, presided. By resolution 
the meeting pledged itself to heartily support the Bill, providi 
that the terminal charges clause was withdrawn, and that clause 
was so modified as to allow of one appeal only in each case on 
questions of law. 

Trade in North Staffordshire is slightly better. The home 
buyers are a little more buoyant, and the export merchants are 
giving out a few orders. At the majority of the works rather 
fuller time is being made, most of the mills averaging four or five 
turns. The bar houses are realising from £7 10s. to £7 for crown 

ualities, but common sorts are £6 5s, In boiler plates the Lanca- 
ie demand is pretty good. Still the mills are only running 
irregularly. Hoops appear to be almost at a standstill as regards 
large foreign buyers. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The continued depression in the iron trade of this 
district and the apparent impossibility of getting orders at any- 
pase like remunerative prices is compelling makers to face the 
problem whether they will not lose less by blowing out furnaces 
than by attempting to keep works going in the present condition 
of the market. The really weak point in the market is the con- 
tinued stagnation of the finished iron trade, which has so seriously 
affected the demand for the raw material that not only is there 
very little buying going on, but even where pig iron makers are 
tolerably well sold and have orders on their books which under 
ordinary circumstances would be sufficient to keep them fairly 
well employed, they are unable to get their customers to take 
deliveries, and the output which ought to be going away against 
contracts, is either being thrown into stock or to be forced for 
sale in a falling market. In this district the production of pig 
iron is already practically reduced to a minimum, not only by 
furnaces being out of blast, but by others having been put on to 
spiegel, and in the Lincolnshire district, which is one of the chief 
competitors here, the blowing out of furnaces is under considera- 
tion.. As the finished iron trade, with one or two 
exceptions, the forges in this district are on short time, and the 
same applies to North Staffordshire, from which a large quantity of 
the manufactured iron comes into this district. 

There was a very dull iron market at Manchester on Tuesday, 
with the tendency of prices downwards, although nominally the 
quoted rates were without material change. The average price for 
both local and district brands of pig iron is about 42s. 6d. to 43s., 
less 24 for forge and foundry qualities delivered equal to Man- 
chester, but at these figures comparatively little or no business is 
being done. At about 1s. per ton less, fairly large offers for 
delivery up to the end of the year are reported, but at present 
makers hesitate about ting busi on 80 low a basis as this. 

Hematites still meet with little or no inquiry except at prices 
which makers apparently do not care to may 9 

In the finished iron trade £5 15s. remains the basis of the quoted 

ices of good Lancashire and North Staffordshire bars delivered 
on and there are a few makers who decline to entertain offers at 
anything under this figure, but for good specifications there are 
sellers at as low as £5 12s. 6d., and in common bars prices have 
a tendency to touch about £5 10s. per ton. 

There is not much to add to my last week’s report of the con- 
dition of the engineering trades generally; there is still a very fair 
amount of work on hand, and in the ordinary run of work tool- 
makers are still kept tolerably well employed. There is, however, 
no new work of any weight going out, and the tendency of trade 
continues in the direction of decreasing activity, some of the large 
firms which have been kept busy up to the present reporting a 
marked slackening off in the new orders coming in. 

The success which has attended the experiments that have been 
made with ensilage is necessitating the attention of agricultural 
machinists to the adaptation of implements to meet the require- 
ments of this special class of work, and one of the local firms, 
Messrs. Richmond and Chandler, have just completed for exhi- 
bition, at the ensuing Royal Show, a new chaff-cutter, ~— 
designed for dealing with ensilage. This is fitted with elevators 
and a new form of rising cover; as chaff-cutters are usually con- 
structed, the space between the mouth and the front of the frame 


is too narrow to admit of long lengths being cut, particularly in 


n stuff, without clogging. To overcome this difficulty, the 
tame has been constructed with an opening of 16in.; it is also 
fitted with an endless creeper to carry away the stuff after it has 
been cut, and it will be shown with a short length of elevator, 
which, however, can be made of any size to meet requirements, 
| The Exhaust Injector Company, of Manchester, has brought 
out a new “‘live” steam injector, somewhat similar in Fes” a to 
the exhaust steam injector, which has already been described in 
the columns of THE ENGINEER, The new injector is constructed 
to restart automatically, and its eet feature is the “split ” 
nozzle, the action of ich is nap not 
“flap” hangs nm, leaving a large area for the egress of steam, 
which, when Sonal on, rushes through this area and out of the 
injector by way of the overflow, carrying with it a portion of the 
air, and thus forming a vacuum into which the water rises. This 
water, mingling with the steam, a stronger vacuum is formed, and 
this sucks the flap on to its seat, the nozzle being then practically 
solid. On the jet being broken in any way, the flap opens and the 
above process is repeated. The automatic restarting thus secured 
is an important feature in the application of injectors to marine 
engines, where ordinary injectors have hitherto made but little 
headway, owing to the rolling of the vessel frequently causing a 
stoppage of the operation of the injector, which has then to 
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undergo manipulation for restarting. A novel application of this 
injector has also recently been made by adapting it for fire extin- 
guishing, with the result that with steam at atmospheric pressure 
ee forced the water to a height of 55ft. through a gin. 
nozzle, 

Messrs. Goodbrand and Holland have just completed for Messrs. 

Smith and Hutton, of Bradford, one of the Excelsior pumps 
similar in construction, but not so e in size as the one sent 
away to Calcutta which I described a few weeks back, and the 
result of the test made will be of interest. The mill isa building 
95 yards in length, 42 yards wide, and 45ft. high, with a chimney 
about 120ft. high. The pump supplied is a 5in., with 8in. stroke; 
with three fin. jets attached, water was thrown as high as the 
chimne top, and the same result was obtained with two lin. jets; 
with a lin. jet horizontal against the wind, the water was discharg: 
a distance of 120ft., and with the wind a distance of 150ft.; the 
water pressure was 70 lb. through the single lin. jet and 75 lb. 
through the three fin. jets, and the quantity of water discharged 
was 194 gallons per minute from the lin. jet at 701b. pressure, and 
266 gallons per minute through two jin. jots at 100 Ib. pressure. 

The coal trade continues very quiet all round, all classes of round 
coal, especially, being bad to move, and stocks accumulating with 
pits working barely four days a week. I intimated last week, 
the month has opened with a downward movement in prices. In 
the Manchester district, the delivered rates for house fire coal have 
been reduced 10d., and for engine fuel 5d. per ton; but pit and 
wharf prices are practically unchanged. In other districts, pit 
prices generally are nominally unaltered, but concessions on list 
rates are in most cases made to secure orders. At the pit mouth 
best coal averages 8s. 6d. to 9s.; seconds, 6s, 6d. to 7s.; common 
round coal, 5s, to 5s. 6d.; burgy, 4s. 6d. to 4s. 9d.; best slack, 4s. 
to 4s, 3d.; and ordinary qualities, 3s. 6d. to 3s. 9d. per ton. 

In the shipping trade there is a moderate weight of business 
doing; but there is so much coal offering in the market that prices 
have to be cut very low to secure orders, and 7s. is about an average 
figure for ordinary Lancashire steam coal, delivered at the high 
level, Liverpool, or the Garston Docks. 

I hear that Mr. C. Jackson, the owner of the coal, is restarti 
a portion of the mines recently worked by the New Hall Coal an 


e! prety near Wigan, but there does not appear to be any 
prospect of the company recommencing tions. 
I stated in my last letter that the West Lancashire colliery 


—- had decided to put in force a reduction in wages; this 
notices have been posted at most of the collieries of a reduc- 
tion of 10 per cent. t action the men will take is at present 
doubtful. The matter is being somewhat complicated the 
introduction of a dispute respecting the permanent relief fund, and 
it is probable that there will be a short stoppage of work at some 
of the pits, but a general strike is not anticipated. 

Barrow.—I have to report an unchanged state of the hematite 
pig iron trade of the North Lancashire district. On home account 
very little business is doing,and makers are very backward in 
placing out orders, seeming to wait rather for a further reduction 
in prices. The tonnage now conveyed over local railways is 
extremely small for the time of the year. Foreign makers are 
doing but little business except for immediate wants, and the ship- 
ments are small. Makers are very firm in prices, and do not care 
to do business at lower prices than those now ruling. Quotations 
this week are at about 48s. for No. 1 Bessemer samples per ton 
net at works; No. 2, 47s. 6d.; and No. 3, 47s. per ton. The 
weight of metal now stored at makers is considerable. The output, 
although not what it wasa few months ago, is well maintained, and 
stocks are not diminishing. The steel trade of the district is in a 

low state, and no business of importance is coming to hand. 
Rails are quiet at last week’s rates. Merchant qualities and wire 
are also asked for. Engineers and boiler-makers quiet. Ship- 
building very quiet. Iron ore in demand at about 9s. per ton net 
at mines. Stocks are heavy. 


THE SHEFFIELD DISTRICT. 
( our own Correspondent.) 

A PLEASING event, which has been most favourably commented 
upon, deserves notice as evidence of the marked improvement 
ich has taken place in the relations of master and workmen at 
the Birley Collieries—Sheffield Coal Company. On Saturday the 
workmen, numbering 2200 persons, with their wives and sweet- 
hearts, had an excursion to Liverpool. The men were conveyed in 
three trains, starting from the collieries at five a.m. The 
managing director, Mr. J. R. Gainsford, remained at the colliery 
all night. The manager, Mr. Hargreaves Walters, was on the 
spot at three o’clock in the morning, and with the other officials 
worked most assiduously in seeing that all had a good breakfast 
before they started. From the closely packed trains, before they 
left the collieries, came h cheers for Mr. Gainsford and Mr. 
Walters for their efforts on behalf of the workmen. These col- 
lieries, which now yield 1700 tons of coal per day, have been the 
scene of several severe strikes, and the incident of Saturday is a 

oy indication of a better feeling prevailing. 
he Nunnery Colliery Company is now quoting at its Soap- 
house Depét, Blast-lane, as follows: —Hand-picked Silkstone 
brand, 13s,; best Silkstone brand, 11s. 3d.; best Silkstone screened, 
10s. 5d.; second Silkstone screened, 9s. 2d.; screened Silkstone 
nuts, 7s. ld. There is a very fair business doing, considering the 
weather which is now prevailing. A number of gas coal contracts 
have been placed since my last letter, and they all ap to have 
made last year’s prices at least. At Unstone, in Derbyshire, the 
Unstone Coal and Coke Company’s Collieries have been asked to 
make several concessions to the men; but Mr. Hewitt, the manager, 
could not see his way to do so, and the men have resolved to con- 
tinue the strike, which has now lasted sixteen weeks. Generally 
in Yorkshire the coalfield is free from any disturbance or agitation. 
Mr. R. Schott, consul at Sheffield for Belgium, has received a 
circular from his Excellency the Belgian Minister of Foreign Affairs, 
intimating that the period during which applications for space may 
be made in the Antwerp Exhibition has been extended to the Ist 


ugust. 

The Dore and Chinley Railway Bill has at length been passed 
and while it affords an independent line betwixt Manchester and 
London for the Midland, it will open up a most beautiful country 
to tourists as well as to trade. At present the coal is mainly 
carted, though traction engines are largely employed; and the 
grindstones, which form a large portion of Derbyshire industry 
that way, have to be similarly conveyed to the nearest railway 
station. There have been rejoicings at Hathersage, Castleton, and 
other villages which the new line will bring into touch with the 
rest of the world. 

Mr. W. Watson, the acting official on behalf of the Miners’ Per- 
manent Relief Fund, reports that the institution has already been 
the means of providing allowances in 12,000 cases of disablement 
to 103 widows and 237 children, besides paying funeral claims in 
171 instances, to married men Bs, untharried » and boys £12 
each. At the Drift Pit, the other day, a miner named Fielding 
received fatal injuries. He had been a member of the Thorncliffe 
Branch of the Miners’ Permanent Relief Fund about twelve 
months, and his widow and children, five in number, are now 
entitled to a weekly allowance of 15s. until the eldest, aged 
nine, is thirteen years of at ’ This allowance is equal to 
the current interest on £1 invested capital; and it may be 
added that when the eldest child is thirteen, four years hence, 
there will still be 13s. a week paid to the family until the 
next one attains the same age, when a further reduction will be 
made of 2s., leaving 11s. weekly, The support of the miners’ 
children from the Society is, to each child, 2s. per week up to thir- 
teen years of age, and every widow receives 5s, weekly in addition 
during the whole time of widowhood. The experience of similar 
funds shows the duration of widowhood to average twelve years. 
Earl Fitzwilliam and the Earl of Wharncliffe, who are largely 
interested in collieries, warmly support the Miners’ Permanent 


Relief Fund, which is doing excellent work in the South Yorkshire 
colliery district. 

A trade mark case of great interest to Sheffield was decided on 
Tuesday, in the Chancery Division of the High Court of Justice. 
It was an application made on behalf of Messrs. Heaton and 
Adkins, of Brades Steel and Iron Works, near Oldbury, for the 
registration of the “‘ Hoop L” trade mark. The application was 
opposed by the Baron de Gier, of Leufsta, Sweden, who claims the 
exclusive right to the mark under a registration in 1878, when, he 
states, he ie igo iron so marked to Messrs. Thomas Firth and 
Sons, Norfolk Works, Sheffield. The application was dismissed 
with costs. 

The Manchester, Sheffield, and Lincolnshire, and Great Northern 
Railways have been running two trains per day each way between 
London and Sheffield, timed to plish the distance—157 miles 
—in three hours and twenty-five minutes. It has now been decided 
that one of them each way shall perform the journey in three hours 
and twelve minutes, and the new fast trains started on the Ist July. 
The engines make only one stop—at Grantham—and run 106} miles 
without a stop. 

A singular feature of Sheffield trade is in the production of 
razors. Grosses of what are known as blanks goto Germany from 
Sheffield and back again—after being ground out there—for two 
reasons: (1) The labour is cheaper; (2) the grinding is undoubtedly 
very regular, but it is said that the finish of the whole razor 
ie By Messrs. George Butler and Co., of Trinity Works, have 
just brought out a speciality in this line which they have called 

utler’s keen razor. It is claimed for this razor, which is made of 
the finest silver steel, that it does not require setting or whetting, 
and never gets out of order. For wet of a hundred years 
Messrs. Butler and Co. have produced table and pocket cutlery, 
razors and scissors, of a quality which has been a credit to the 
town. The grinding and finish of the keen razor is said to be 
superior to anything done in Germany, If an earlier effort had 
been made in the improvement of grinding, Sheffield might have 
enjoyed an entire poly of the facture, and the term 
“German ground” never been heard of. Messrs. Butler and Co.’s 
selection of razors and cutlery sent to the Calcutta Exhibition 
got a first-class award. 

The Chesterfield and Derbyshire Institute of Engineers have 
abandoned their intention of sopenng their head-quarters to 
a and will remain in the City of the Crooked Steeple as 

eretofore. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE demand for Cleveland pig iron has been somewhat quieter 
during the past week, but as most of the makers are well sold for 
the present, they have been able to steadily maintain their prices. 
Merchants are doing all that lies in their power to force down 
values, but their action has little effect, as they hold but small 
quantities. 


At the market held at nage sa on Tuesday last, No. 3° 


g.m.b. could not be had from makers for less than 37s. per ton, 
and even 37s, 6d. per ton was asked by some, and obtained for 
special brands. Gray forge iron is only in moderate request, but 
quotations continue firm at 35s. 6d. per ton. 

Messrs. Connal and Co.’s stock of Cleveland pig iron at Middles- 
brough decreased 281 tons during the week ending Monday last. 
The quantity then held was 57,926 tons. At Glasgow their stock 
of pig iron declined 265 tons. 

e exports from the Tees of pig and manufactured iron and 
steel were fairly satisfactory last month, but not equal to those in 
May. The total quantity of pig iron shipped was 80,116 tons, 
being a falling off of about 12,600 tons. The principal export items 
were as follows:—Scotland took 23,060 tons; Wales, 5843 tons; 
Germany, 14,309 tons; Russia, 12,150 tons; and France, 7055 tons. 
Of manufactured iron and steel 36,880 tons were sent away. 

The condition of the finished iron trade is still very gloomy. It 
is scarcely likely that prices will be lower, but, nevertheless, orders 
are exceedingly scarce, and there is great difficulty in keeping i 


Business was done on Wednesday at 41s, 5d. cash, and 41s. 7d. one 
month. To-day—Thursday—the quotations were 41s. 5d. 
41s. 6d., closing at 41s. 44d. cash. 

The values of makers’ iron are comparatively firm as follow:— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 51s. 9d.; No. 3, 
50s.; Coltness, 57s. 6d. and 51s.; loan, 53s. 6d. and 5is. 
Summerlee, 51s. and 47s.; Calder, 52s. and 46s. 6d.; Oarni 
50s. 6d. and 47s.; Clyde, 48s. and 45s.; Monkland, 43s. 6d. 
40s. 3d.; Quarter, 42s. 6d. and 40s. 3d.; Govan, at Broomielaw, 
42s. 6d. and 40s. 3d.; Shotts, at Leith, 51s. 6d. and 5is.; 
at Grangemouth, 48s. (specially selected, 54s.) and 47s. 6d.; 
Kinneil, at Bo’ness, 44s. and 43s.; Glengarnock, at Ardrossan, 50s. 
3 Eglinton, 44s. 6d. and 41s.; Dalmellington, 46s. 6d. 
and 42s, 6d. 

The malleable iron and steel trades continue very slack, and it is 
not expected that much improvement will t from the few 
additional shipbuilding orders that have been received 
in the course of the last week or two. Mr. J. W. Ormis- 
ton, of the Castlehill Ironworks, Carluke, Lanarkshire, has placed 
all his workmen on a single day’s notice, and the trade at many 
of the works is little better than of a hand-to-mouth description. 
Tron bars, plates, rounds, and squares are quoted by merchants at 
£5 a ton; nail rods, £5 17s. 6d.; angles, 5s.; sheets, 
£7 2s. 6d.; ship plates, £6; boiler plates, £6 17s. 6d. 

In the western mining districts the colliers are working steadily 
in anticipation of the annual trade holidays, which are now at 
hand. A reduction of 74 Fa cent. has been made in the wages of 
the miners employed at Hill of Beith Colliery, Fifeshire. In Weir 
the secretary of the Fife and Clackmannan Miners’ Association has 
addressed a letter to Mr. Connal, the secretary of the Coalmasters’ 
Association, in which he intimated that the men are prepared to 
appoint a deputation to confer with employers on the question of 
a sliding scale for wages. He suggests that the rates paid f.o.b. 
for coal at Burntisland from 1st November to 1st February last 
— form the standard selling prices, and that the wages at the 
collieries in the same period be also accepted as a standard, and 
that for every advance or decrease of 3d. a ton on the price of 
coals, the wages rise or fall by 24 per cent. 

A few days ago an examination made of the Niddrie Coalpits 
disclosed the fact that they were still on fire, so that it will not be 
possible to resume work for several weeks at the soonest. 

The new shipping launched from the Clyde in the past six 
months amounts to 148,825 tons, being 46,877 tons less than in the 
first half of 1883. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE coal output is well maintained, and I see that high ae e, 
long shown oy the Rhondda Valley, is extending into the Mon- 
mouthshire district. At the Sir George Elliott pit, New Tredegar, 
over 1000 tons were raised one day last week. From Cardiff the 
weekly total shipped is now bordering on 170,000 tons, and a fair 
average is maintained at all the ports. 

Of late the Taff Vale Railway has managed its enormous traffic 
with ease, and to show its capacity for more, ————s have 
been made with the Powell Duffryn and other collieries to run 
their coal to Cardiff. This coal hitherto has been worked by the 
Great Western and Rhymney Companies, and the loss to them is 
* ‘Tear thet th f the Newport, Caerphilly, and Tre 

I hear that the opening of the Newport, Caerphilly, an - 
forest line, known locally as the Sir George Elliott Tae, is post- 
poned for a little while. Still, whenever ready the Taff is prepared 
to undertake its working. 

I have to report the settlement of the long dispute on the Taff 
between the trainmen and directors with regard to time. Hence- 
forth one hour’s work less daily has been allowed without affecting 


pay. 

In iron a little more has been done of late in merchant and steel 
bar, but serious delays have taken place on account of the scarcity 
of water, and a good many small, but important, orders have had to 


in 
operation the few mills and forges that have not been laid off. 
Quotations are as follows:—Ship plates, £5 to £5 2s. 6d.; angle 
iron, £4 15s. to £4 17s. 6d.; and common bars, £5 2s. 6d. to £5 5s. 
r ton; all free on trucks at makers’ works, cash 10th of month 
ollowing delivery, less 24 per cent. Puddled bars are £3 5s. to 
£3 7s. 6d. net on trucks, Steel rails remain at £4 12s. 6d. per 
ton, but orders are not forthcoming. 

A new firm, to be styled the Darlington Wagon and Ragnering 
Company, is being formed at Darlington. The company wi 
acquire and amalgamate the businesses of the Albert Hill Wagon 
Works and Messrs. Wilson Brothers and Co., engineers, and will 
build railway wagons, bridges, &c. Both works are at Neetfield, 
Darlington. The company was registered on the 21st ult., with a 
capital of £50,000 in <10 shares. 

he men in the Hartlepool and Tees-side shipyards received 
notice of a 10 per cent. reduction, which was to come into force on 
July Ist. They intimated that they would not submit to so great 
a reduction, and considered 5 per cent. ought to satisfy the masters. 
Representatives of the men have had interviews with the em- 
a and after considerable discussion the following compromise 

been effected, viz.:—74 = cent. reduction on all work except 
rivetting, which is only to reduced 5 per cent. The smaller 
matters which the notice includes are left to be separately dealt 
with. Time wages are to be reduced 1s. per week all round. 
These arrangements are to be subject to a month’s notice 
on either side, terminating with the New Year’s holidays of 
January, 1885. 

The plate makers of the North of England are determined to 
take advantage of the present depression of the iron trade in 
effecting if possible a substantial reduction in plate rollers’ earn- 
ings. These men get from 15s. to £3 6s. clear per shift. Consider- 
ing the present unprofitable state of the finished iron trade, it is 
thought that 15s. per shift should be ample for them. Notices 
were sent in to the Standing Committee of the Board of Arbitra- 
tion to have the rates referred to exempted from the ensuing wages’ 
settlement, with a view to revision. Mr. Trow, the operative 
secretary, objected to these notices on purely technical grounds, 
hoping thereby to stave off interference for another three months. 
The legal point in question, after fruitless discussion by the Stand- 
ing Committee, was finally referred for decision to Mr. Dale, the 
referee. After hearing what could be said on both sides and 
taking time to consider, he gave his decision on Monday last in 
favour of the ae Action will therefore be at once taken 
by the latter, and their cases will be brought before the Standing 
Committee without further delay. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Since last report the Glasgow pig iron market has been very 
uiet. The fluctuations in prices have not been very large, but 
they steadily tended downward. This was so in respect to 
warrants. The quotations of makers’ pigs, on the other hand, 
have been pretty well maintained; indeed, in some cases they have 
been quite firm. The week’s shipments were, however, dis- 
appointing, aggregating only 8133 tons, as compared with 13,324 
in the corresponding week of 1883. The foreign demand has been 
drooping in a marked degree, but a revival in a few weeks would 
not occasion much surprise. It is a good feature of the business 
that stocks are not increasing to any great extent. Those in 
Messrs. Connal and Co.’s Glasgow stores show a decrease for the 
week of about 200 tons. There are 95 furnaces in blast, against 
113’at this date last year. 

Business was done in the warrant market on Friday at 41s, 24d. 
cash, and on Monday at 41s. 1jd. to 41s. 2d. Tuesday’s market 
was quiet at the same rates, with scarcely any business doing. 


postp Dowlais in particular has felt this, and the works 
are nearly at a standstill. It is now ten years since we had such 
extreme heat in this district, and then the works were also stopped 
for a short time. Cyfarthfa, which is well placed as regards 
water, is unaffected so far, and the make of pig iron and merchant 
bars continues briskly. 

I note that the Barry Dock Bill has been read a third time. In 
the meantime there is no faltering in the endeavour to grapple with 
the increasing coal traffic, and the progress of the new docks is rapid. 
The contractors under Mr. Nelson for supplying stones are Messrs. 
Mitchell and Scott, and this week a large blast took place at their 
Caerphilly quarries. The charge was 15 cwt. of gunpowder placed 
ina hole 50ft. deep, and the stone displaced amounted to 10,000 
tons. It was noticed that the force was altogether lateral, and not 
even a fragment of stone was thrown into the air. 

It is gratifying to remark the peaceful attitude of the Welsh 
colliers at present. The sliding scale has effectually quieted the 
turbulent spirits who used to seize upon me occasion for a strike. 
The only difficulty now existing is a s one at Bwllfa, in the 
Dare Valley; but this is not expected to last. The Rhondda 
colliers last week drew out a programme for the Bradlaugh and 
Burt demonstration, which is to come off this summer. Many 

bjects were sketched out, some political, others social; but the 
chief were those affecting the i diate interests of the colliers— 
time of working, length and “‘ pay,” — in the Liability 
and Regulation (Mines) Acts, &c. &c. e grievance of the colliers 
is that they are not sufficiently well represented in the House, and 
this is to be brought under the notice of the visitors. But colliers 
have themselves to blame. Mr. W. T. Lewis offered himself for 
election some time ago, and was rejected. Up to the present time 
colliers have held the belief that dissenting ministers were the best 
guides, even in politics. They are rapidly altering their views now. 

In the Swansea district trade is quiet, but satisfactory on the 
whole. The coal business with France is progressing, 10,000 tons 
having been sent thence. during the week. The patent fuel trade 
is brisk. Tin-plate remains much about the same, and the only 
difference about prices is that the market tone is slightly weaker. 

I mentioned lately that notice of a reduction had been given to 
the puddlers of Llanelly. Last week the notice expired, and a 
reduction was offered to the men, but they refused to accept it, 
and to the number of 90 they are now on strike. The ironworkers 
of Tondu are also on strike ; they were offered a reduction of 6 per 
cent., but refused. 

An important ig ag been started at Neath, called the 
Neath A and tyn Estates Colliery Co. y, with a 
capital of £120,000 in £10 shares. -Most of the subscri are 
London capitalists. 

The Landore works are to supply 12,000 tons of the steel required 
for the new bridge that is to span the Firth of Forth. 

In the late colhiery accident at Abercarn one man was killed and 
severalinjured. At the inquest held this week a verdict of accidental 
death was returned, and it transpi that deceased—a single 
man—was a member of the Miners’ Provident Fund, and that : 
would be given to his relations. 

Vernon Works have been acquired by Mr. Edgar E. Morgan, and 
will be started forthwith. 


SourH KEnsincTon MusruM.—Visitors during the week ending 
June 28th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9215; mercantile marine, Indian 
section, and other collections, 3483. On Wednesday, Lag 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1876: 
mercantile marine, Indian section, and other collections, 187. 
Total, 14,761, Average of corresponding week in former 
19,316, Total from the opening of the Museum, 21,157,147. 
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THE PATENT JOURNAL. 
from the Journal of the Commissioners of 
Patents. 


Applications for Letters Patent. 
*,* When patents have been “communicated,” the 
“name address of the communicating party are 


24th June, 1884. 

9327. Forcixe Naits, B. P. Walker, Moseley, and C. 
B. Ketley, 

9328. Me.tinc Furnaces, F. Monks, T. Hall, and T. 
Burton, W: , and W. Burton, 

9329. DRAWING ROLLERS of SPINNING Macuives, A. 
Hollings, Fairfield. 

9330. Jorxt for SEWAGE Pires, J. Parsons, Carlton. 


9331. SusPENDING VENETIAN B.inps, C. Catlow, 
Burnley. 
9332. Cooxinc Rancegs, J. N: , Kirkintilloch. 
, Aston-juxta-Birming- 


9333. A. E. 
ham. 


7. Lusricators, A. M. Clark. —(W. A. Boyden, 
U.&) 


Fastentne, F. R. Wildegose, Lon- 
9330. CrrcutaR Kwyirrinc Macarves, T. Coltman, 
Leiceste! 


r. 

9340. ELEeTRICAL J. H. Johnson.—(A. W. 
Adams, St. Louw, U.S.) 

9341. Exectric J. H. Johnson.—(A. W. 


9342. StRivc-cutrer, J. Darling, Glasgew. 
9343. Strercuers, J. Furley, Ashford. 
9344. Recutatine Evecrric Currents, L. A. V. Pelle- 
grin. Carette, Paris.}—3rd ‘April, 1884. 


nes NG YSTEM, J. W. Flagg, Worcester, 


9348. Dynamo A. Wilson, New York. 

9349. Cup or Grip, W. W. Lunt, ’ Wolverhampton. 

9350. Borrie-Packine, H. J. Haddan.—(C. Schliiter, C. 
Forster, and 0. Long, New York.) 

9351. Journat Boxes, H. J. Haddan.—(£. K. Wilcor, 
Cleveland, U.S.) 

9352. Pocker Kwives, H. J. Haddan.—({C. Helsner, 
Saxon 


y-) 
9353. ELecrric Brusx, W. Tapp, Bristol. 
9354. — Swixc Frames, W. Trobridge, Bir- 
m. 


9355. LusricaTinc Steam and WarTeER Cocks, &c., J. E. 
Walsh.—(M. Schneider, Doos.) 

9356. Corp Twistinc Macuings, &c., W. E. Gedge.— 
(Schreiber and Co., Vienna.) 

9357. Kins for BURNING &c., 8. de la G. 
Williams, Malvern, and J. A. B. Bennett, Llyndale. 

9358. HearTuHs and Forces, W. Allday, jun., 


Birming! 

9359. PorTaBLe Stanps for PHoroGrapHic CAMERAS, 
G. Smith, London. 

9560. Furnace Frre-poor Livers, T. Dugard.—{J. 
Mailer, San Francisco.) 

9361. Propucrnc ORNAMENTAL Devices, E. and F. 
Smith, London. 

9362. SutpHurRic Acip, A. J. Boult.— 
(M. Willett, Newport.) 

9363. BIcyciEs, W. F. Healy, Bri: 

9364. ComMPREssING EnsILacE, E. 


9366. BRACE-ENDS, artin, Birmingham. 

9367. Vesseis for HOLDING Ons, G. A. J. Schott, 
Bradford. 

9368. Five Tuses of Steam Boriers, W. Clark, Plum- 
stead.—3lst March, 1884. 

9369. ELEcTRIC BELTs, C. B. Harness, London. 

9370. or Sattinc Meat, &c., W. P. Savage, 


Lynn. 

9371. Mik, G. A. , London. 

9372. LatcHEs and Locks, w. fe, Sunderland. 

9373. VeceTaBLe Supstances in 
G. 8. Jarmain, Huddersfield. 

9374. InpicaTinc the Speep of Rotatinc Suarts, B. 
Tower, London. 

9375. Soap, A. Domeier and B. Nickels, London. 

9376. REFRIGERATING Macuines, H. Walker and F. J. 
Garnish, London. 


25th June, 1884. 


9377. Rotary Harr Brusues, W. Tapp, Bristol. 

9378. Stoppers for Tupes of STEAM Borers, W. 
Latham, Liverpool. 

9379. Pires or Conpuits, H. Shelmerdine, Liverpool. 

9380. STRINGING UP Pranos, T. Doddrell, Slough. 

9381. Davos on Parntep WALLS, W. Glassey, 
Liverpoo! 

9382. i J. Ritchie, Edinburgh. 

Boxes for Saut, A. L. Altman, 

in. 

9384. Preventinc Friyinc from Looms, W. 
E. Heys.—(J. Mayer and H. Aufderheide, Bavaria.) 

9385. TricycLes, B. W. Stevens, Birmingham. 

9386. Clocks and Wartcues, E. E. Pickard, London. 

9387. Knirrinc Evastic BaNpaces, J. H. Haywood, 
Noi , and T. Whomsley, Carlton. 

9388. Composinc Music, M. Paris, 

9389. CLENCH GRooviNG TooL for SHOEING Horsgs, R. 
8. Bird, Brandon. 

9390. Gas GovERNoR and Recutaror, &c., W. Potter, 
Silvertown, and E. L. White, Ilford. 

9391. Har Brusues, 8. J. Hill, Bristol. 

9392. Kitns for Burninc Bricks, &c., H. Knowles, 
Woodville. 

9393. THERMOMETER for MeasuRING HicH TEMPERA- 
TURES, J. Murrie, Glasgow. 

9394. Propettinc Roap VEHICLES, &c., W. Paddock, 
Birmingham. 

9395. J. 8. Taylor and J. 
Withinshaw, Birmingham. 

9396. VeLociPEDes, T. Rigg, Rochdale. 

9397. DisT1LLinc ALcoHOLs, J. C. Mewburn.—(B. A. 
Barbet, France.) 

9398. APPLIANCE Grippinc Wire Rorss, T. Cope, 
jun, Essi 


9402. Roorine Ties, F. I. Nibb:, London. 

9403. Composition for PREVENTING MILDew, A. Myall. 
D Espalungue, Paris.) 

9404. Hotpinc FLEXIBLE in SUSPENSION, A. 
T. Finch, London. 

9405. Sas Bars, W. H. Luther, Glasgow. 

9406. for Wearixc AppareL, H. M. Knight, 


Apparatus for Fire-arms, H. 8. Maxim, 
n. 
9408. Suurtzes, W. R. Lake.—(J. H. Nolan, 


Boston, 
9409. ELecrric Gewxerators, A. Sporel, Breslau. 
9410. Weavinc Apparatus, M. Fabian and G. 
Walther, Brandenburg. 
9411. Unirorm Arcin Execrric Lamps, 
W. Rowbotham, Woolwich. 


9412. Rerresuinc Gatvanic Batrenigs, A. M. Clark. 


‘A. Dun, Frankfort.) 
min ame Over Leaves of Music, E. Negroni, 
mdon. 
9414. Maxine &c., J.C. London. 
Macnab and J. H. Bland, 


26th June, 1884. 
Invicator, &c., J. Bisset, jun., 


Lens Mount, 8. D. McKellen, 


Mani 
9418. Steam Pressure, &c., Gavces, R. Marsden, 
Sheffield. 
9419. CLorH Weavers’ Bossins, H. W. Vick, Uley. 
. Ramway Cuarrs, J. Po ansfield. 
21. HorsesHogs, E. Burke, hton. 


9422. Furnaces, T. Shuttleworth, 8 

9423. LawN-TENNIS N E. J . Hatton, reford. 

9424. Trunk, C. A. F: , London. 

9425. MACHINERY, C. Redfern and E. 
Williams, 

9426. &c., in Yarn, J. Smith, 
Shipley. 

9427. Wasninc Liquor, J. J. 


9428. Laprpet Mus.ins, &c., D. Ligat, jun., R. 
Ligat, Glasgow. 

9429. AUTOMATIC ‘Moror, J. Wilson, 

9430. Cass, &c., C. W. Barnard, Belfast. 

9431. SHEARING, &c., Mera.s, E. Fletcher, Salford. 

9432. Macuine TooL, E. M. Eckardt, Dresden. 

9483. Furnaces, H. C. Bull, London. 

94384. Topacco-PIPE MOUTHPIECES, 


J. D. Carter, Lo 

9436. CoLLaR-stup, R. R. 8. 

9487. Fastenina for Trunks, &c., J. olver- 
hampton. 

9438. REGISTERING DISTANCE TRAVELLED, G. C. Wild- 
man, 

9439. Bansozs, 8. W. Kemp, London. 

9440. Dryinc PHotocraPHic Piates, L. A. Groth.— 
(L. Micciullo, Bassano, 

9441. Unton Jornts, G. , London. 

9442. RepRopucixe Drawincs upon Gass, G. 
McCarthy, Glasgow. 

9443, Hotper, J. Campbell, Edinburgh. 

9444. Taps, &c., D. Hancock, Stratford. 

9445. RUDDER ATTACHMENT for Boats, W. Johnson, 
East Molesey. 

9446. &c., with Liquips, F. G. Riley, 
London. 

9447. and Twistrnc Frames, P. Speak, 
Queens 

9448. PoRTABLE Orcuestras, H. Marsden, Bradford. 

9449. Maxinc Umpreiia Riss, &c., H. Young, 
London. 

9450. VENTILATING BurLpinGs, M. Tobin, Uxbri 

9451. Construction, &c., of Suips’ Davits, 
W ndon. 

9452. Lawn WEEpeR, A. C. Sterry, Redhill. 

9453. Sarery Lamps, &c., W. E. Gedge.—(A. S. Fama, 


ice. 
9454. Macazines for Fire-arms, W. R. Lake.—(G. V. 


Fosbery, Liege.) 

9455. Quorts, C. B. Hayes, London. 

9456. ScREw-yoRGING Apparatus, C. Fairbairn, Man- 
chester. 

9457. Grixpinc PHospxates, I. Brown, Edinburgh. 
9458. Sutputre of Sopa, E. Carey and H. Gaskell, jun. 
a communication from F. Hurter, 

Workinc Dynamo MacHINEs, F. ton and 
43 Vv. Andersen, London. 
9460. Curomium ALLoys, T. Slater, London. 
9461. Panoramic ProTrocRAPH CAMERA, A. M. Clark. 
Moessard, Paris.) 
Avromaricanty &c., Circuits, F. 
and F. V. Andersen, Londo: lon. 
9463. PREPARING SURGICAL W. R. Lake.— 
Hartmann, Ww 
. REFLecTInG Sranp, E. 
ones. Locks, &c., J. H. King, 
27th June, 1884. 
9466. Leno or Cross Weavine, J. Eccles, Preston. 
9467. Braces, J. Lawrence, B: 
9468. Door Knoss and ATTacHMENTS, J. Brooks, West 
Brom 
9469. UmBRELLAs and Parasois, W. Crow, Birming- 


9470. &c., Rirte Barrers, T. B. Burns, 
Camelford. 


9471. MempraNne TeLePHones, 8. P. Thompson and P. 
Jolin, Bristol. 

9472. —— Licut and Heat, &c., G. Rydill, 
Hi 


9473.  ——— Composition, G. Jaques, Armley. 

9474. Mures for Sprixninc Fisres, W. oughton and 
E. Knowles, Gomersal. 

9475. Harvestinc Macuinery, J. Hornsby and J. 
Innocent, Grantham. 

9476. CatcuLaTinc Macuine, J. W. Stanley and T. 
Shaw, Crewe. 

9477. Porrery K11n, J. Broadhurst, Fi 

9478. Drivinc Mecuanism for F. G. Myers, 


roug! 
9479. Dwarr Wixpow Burnps and Screens, A. Shep- 
Birmingham. 


J. D. Carter, 


9480. Prerarine STeRcotyPes for Printinc MACHINES, 
A. G. Jeans, Live: 
9481. Tricycie, B. 
9482. DyEInG A. J. tler and W. Jennings, 
9483. FLower-pot Saucer, J. near Epsom. 
9484. Dampinc and H. 8. 
Edwards, London. 
9485. Securinc Broom Hanpies, &., J. W. Kenyon, 
Manchester. 
for Spapes, &c., D. Yardley, Stour- 
ige. 
. Braces, &c. Power, Walsall. 
3488. SECONDARY A. Tribe and A. P, Price, 
London. 
9489. SeconpaRy Batreries, A. Tribe, London. 
= and Sxoes, D. Hollin and Z. Anderson, 


‘ord. 

9491. Drivixc Gear for Tricycies, &c., W. E. Parry, 
Redland. 

9492. Mitis, H. Haddan.—(H. Sack, Saxony.) 

9493. Brittiant Waite Powper, H. J. Haddan. 
(—. Najark and —. Priatorius, Saxony. 

9495. WasHING and ScouriNc Woot, E. Tremsal, 
Brussels. 

9496. Marine Vessers, A. M. Clark.— 
W. M. J. Barton, Australia.) 

of Borries, J. Johnson and J. P. 

est, 


9498. AM. Garnier, Paris. 
9499. Power HamMeEns, M. Clark.(@. N. 


haen- 


8. Lam 
9502. Recutatinc the Pressure of Fivuips, J. L. 
. Crakanthorp, Edin 
9503. Boots and SHors, P. Purdie and G. Purdie, 
Glasgow. 
9504. Gas Stoves, C. H. Robinson, Glasgow. 
ALBUM and PROGRAMME, Cc. Linz, 
naon. 
9506. Tampinc of Bast Hoes, W. Walker, Saltburn- 


by-the-Sea. 

9507. ape W. 8. Riley, Birmingham.—sth 
April, 

9508. SHEA¥-BINDING ReaPinc Macuines, G. Kearsley 
and G. T. Rutter, — 

9509. Puup, 8. Pitt.(R. P. Pictet, Geneva, and G. L. 
Brélaz, Switzerland.) 

9510. TREATMENT of O1xs, C. E. Bell, Durham. 

9511. Nutmec Grater, 8. 


Grafton, 
9512. Scaxes, E. G. Colton. —(R. C. Smith and 
H. Fox, New York.) 


Fryers for &c., Woot, T. Broughton, 
9514. Burxps, J. F. Spong, London. 

28th June, 1884, 
Rovine, &c., Corton, &c., P. Wallace, Armitage | 


SiGNALiine, T. Abbott and M. Haw- 
thornthwaite, Lancaster. 
9617. Dressto Warps, J. W. Blakeley, Birstal, near 


9518. CoLourninc Matters, J. Erskine. — (Farben- 
Jabriken aes Friedrich Bayer and Co., Elberfeld, 
Germany. 

9519. and Parasots, C. J. Lee, 

9520. Wittow Pee.er, R. Walpole, Leicester. 

9521. Lamps, F. R. Baker, ham. 

9522. ComBrxED BepsTEAD, WARDROBE, &c., 8. Hirsch- 

and T. Bath, Pomerania. 

9523. Lurrine, &c., Liquins, &c., C. T. Powell, Hands- 
worth, an . Ceete, Edgbaston. 

9524, BOrrLE-STOPPERS, C. Wingfield, 

Apparatus, F. Bloor, Shef- 

9526. WaTeR-HEATER, A. H. Hearington, London. 

9527, WATER-HEA A. H. H » London. 

9528. Gas-BuRNERS, A. H. London. 

9529. Piates, J. A. ham. 

_ METALLIC Broocuts, J H. Jahncke, J. Ginzler, 

+ Herbst, London. 
9581. PHOTOGRAPHY, A. G. Brookes.—(7. 8S. Nowell, 
&. 


Boston, 

9532. Osrarninc Gas from Hyprocarsons, J. F. 

Schnell, J. Read, J. Warwick, and W. wma 
Manchester. 

9533. StarTING Venic.es, H. M. Martin, Lon 

9534. Gurpgs for the Rope of Rope Rat- 
ways, H. M. Martin, London. 

9535. Brakes, H. M. Martin, London. 

9536. Rina ARMATURES, R. E. Dunston, London. 

9537. C. D. Abel.—(L. Arbdel, Loire, France.) 

9538. Distnrectinc Compounns, G. R. Tweedie, Lon- 
don, ani ’s Crimson Salt Company, Limited, 
Worcester. 

9539. Apparatus for Sewinc MacuInes, A. 
J. Boult.—(C. Hosch, Bohemia.) 

9540. Raising and LOWERING, J. W. Porritt, London. 

9541. Comss, W. .—(L. M. Chorier, Paris.) 

9542. Fixine the Enps upon Bossiys, E. Edwards..— 


(L. A, Bourguignon, France. 
Locxtsa or J. M. Hart, 
9544. Gas Enorves, J. Magee, G 
9545. AuToMaTic KalLway E. G. Brewer. 
(L. Koppel, Germany. 
9546. for Mattia, E. G. Brewer. 


—(L K 

9547. Bicycies, &c., J. E. Hollo- 
way, London. 

9548. AUToMaTICALLY Workinc Foo Horns, W. Fox 
and H. P. Fenby, Leeds. 

9549. Artacuine Buttons to Leatner, W. L. Wise.— 
(G. Klotz, Germany.) 

. REPRODUCTION at a Distance of CHARACTERS, &c., 


mdon. 
9551. REPRODUCTION at a Distance of Cuaracters, &c., 
T. Tubini, London. 


9552. ConTROLLING Suprty of Water, G. H. and 8, 
Jennings, and J. Morley, London. 

9553. CoTroLtinc Suppty of Water, G. H. and 8. 
Jennings, London. 

9554. G. “Redfern. —( Messrs. Wirth and Co., 


Germany.) 

9555. for &c., Woot, J. H. Clap- 
ham, Shipley. 

9556. PLANING Pistoxs of Pumps, &c., T. H. Thwaites, 
Bradford. 


30th June, 1884. 


9557. in order to Pararriy, N. 
McF. Henderson, Broxburn. 
= Van, &c., Fipres, J. Illingworth, 


tle 

esse. for the Comsustion of Gas, T. 
McCracken, Londonderry. 

9560. DRawinG TuBEs or J. Short, Birmingham. 

9561. Cuarn Liyxs, T. Bedi mn, Small Heath. 

ContrivaNce for Horses, J. 

ytle, 

9563. Wer Gas Meters, J. H. Portbury, 5 ge 

9564. Coverrna Corp with Corton, &c., J. and W. 
Peacock, Paisley. 

9565. Sree, Furyaces, &., J. Riley, 


for Contarsine AERATED Liqurps, J. M. 

Day, Dublin. 

9567. ComBINED Measurine and Fittinc ApPaRATus 
for Liquip, W. R. Maud, Pontefract. 

9568. Suspenpinc, &c., VENETIAN Buinps, C. Catlow, 
Burnley. 

9569. Macurnes, E. Kohler, 

9570. Manuracturinc Extracts of Fustic, &c., H. 

er, Liverpool. 
9571. Apparatus for Drivinc Tricycies, &c., W. P. 
der, Westgate. 
9572. SELF-REGULATING FeEps for J. E. 


mdon. 
9673. Drawina out of Suips, &c., J. C. Baker, 
Liverpool. 
Kendal, Live Macuiyg, A. McDonald and T. 
. 8. Richmond and W. A. Balcon, 


9576. CARBURETTING Gas, J. Kidd.( W. J. Kidd, U.S.) 

9577. Provectiies, C. D. Abel. —( W. Lorenz, 
Germany. 

9578. APPLYING Macwetic to produce ELEctro- 

Action, F, J. Bolton and R. H. Woodley, 


London. 
9579. SPRAY Propucers, H. J. Haddan.—{P. Lochman, 
Saxony.) 


9580. Fexpinc Apparatus for Carpinc MAcHINEs, 
H. J. Haddan.—({C. Schreiter, Saxony.) 

9581. DiscHarGING Drop-STOPPERED Botties, W. J. 
T. Hizggitt, London. 

9582. BLeacuine Piece Goons, J. Worrall, Ordsall. 

9583. SHOEMAKER’s AwL, A. V. Newton.—(J. Keats, 
Germany. 

9584. Connectinc Lance WeLpep Tugs, H. H. Lake. 
—(Schulz, Knaudt, and Co.} 

9585. Sarery Ruppers, J. H. Germany. 

9586. Wasuinc CLorues, R. Norton, Gateshead, and 8. 
W. Snowden, London. 

9587. Treatinc Sewace for the purpose of Dreoporis- 

inc, J. Hanson, Wakefi: 

9588. CuLtivaTion of Lanp, J. Coulson and W. A. 
Todd, Stamford. 

9589. Treatinc LeaTHeEr to render it WaTERPROOF, J. 
Cove and W. P. Sherwood, Northampton. 

Grass, A. M. Clark.(€. Rothacker, jun., 


) 
9591. Espauiers, A. J. Boult.—(C. 


Schwend, German 
9592. Cicars, O. Nottingham. 
9593. Expansive Gases as a Motive Power, 
J. 2. 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves expressly for THe ENGINEER at the 
of Hor Majesty's Ooms Commissioners of Patents. 
5088. ARRANGEMENTS oF ‘oF Cmecurrs AND APPARATUS 


FOR THE DisTRIBUTION or Execrricity, J. 
Beeman, London.— 26th October, 1883. 


This relates to 

city by means of suitable 
the circuits between whi by inte | 
between the positive and naguitve poles of adjace 


device suital ting 
The invention is illustrated by eleven dia- 


5062. Perspecrocrapns, G. Macaulay-Cruikshank, 
Glasgow.—24th October, communication 
JSrom A, Frankfort.) 6d. 

Relates on tations for reproducing in 

the adjustment of the parts of the instrument, 
pictures, drawings, plans, and the like. 

5160. Bieacuine or Paper Putp, &c., J. H. John 
son, London.—80th October, 1888.—(A communication 


B. H. Hermite, Rouen, 


) 6d, 
process consists in electro} 
chloride of sodium or 
metal, preferably lead or zinc, so to on 
alkali—caustic soda or a tash—and a chloride of lead 
us 


or other metal, sed for purposes 
by being subjected in the p of 
the material to be leached. 


5175. Stream anp Hot-airn Generator, W. Turnbull 


New Hampton.—31st October, 1883. 8d, 
Consists, t, in utilising the waste from the 
—- of ‘a steam boiler for heating and storing com- 


a eetlen of the heat of the furnace of a steam boiler 
which has not been utilised in conjunction with the 
waste heat esca + such furnace for the purpose 
of i of the waste gases 
transmitting | heat to the compressed air in the hot-air 
receiver, 
5199. Bicycies, R. C. Thomson, London, and W. 
Spence, Surbiton.—lst November, 1883. 6d, 
Consists in the combination with the stee fork 
of a bicycle, of extensions or arms attached rigidly to 
the lower extremities of the said fork, or maze in - 
y and at 
either side of the stecring for at such a distance 
therefrom as to admit the rider’s legs between them and 
the fork, said arms or extensions having es 
attached to their upper ends, 


ELECTRIC R. Belfield, London.—1st 
November, 1883. 6d. 


The used for releasing alternating cur- 
rents is somewhat similar to a Thomson a gaged 
and has four double quadrants mounted upon 
insulated base and connected ther in ¥ = 
opposite quadrants forming a pa A needle is sus- 
ay’ by a wire between the upper and icone sur- 

of . double quadrants. One terminal of the 

is with one of quadrants and 

the other terminal with the o or pale, the needle is 
also connected with one terminal through the sus- 


pending wire. In a modification two > platen are 
mutually attracted. Several other modifications are 
described. 


5207. Propuction or Desians UPON WATERPROOF 
Fasrics, C. Moseley, 


1883. 2d. 
Relates to textile and other fabrics rendered water- 
proof by a coating of india-rubber, and su’ uently 
coated or covered with farina or other substance 
capable of creating a like effect, and consists in pro- 
ducing an ornamental or other design upon the coated 

— either before or during the process of vulcani- 

sation. 

5222. GrinpINnG THE TREADS OF RAILWAY AND TRAM- 
way WHEELS, &c., BE. P. Alexander, London.—26th 
November, 1883.—(A communication A. W. 
McIntyre, Chicago.)—{Complete.) 10d. 

Relates, First, to mechanism whereby the work Lg 
be ition and be secure], 


for ‘th earing f th 
compensa ~ ew away of the 
and th 


ee and securing the same on their mandrils. 


5238. Evecrric Generators, H. J. Haddan, 
—5th November, 1883.—(A Srom the 
Bain Electric Company, 10d. 

This relates to a generator ig two or more field 
magnets with the cores, pole pieces, and yoke Fy med 

all turned from a common centre, and secu toa 

base plate bp lg ring. The armature consists 

of a spider ving blades, upon which the iron 
wires are wound to form the core, the coils of co) 


wire being wound outside these. Various mod 
tions and methods of connecting the coils ore 
described and illustrated. 


jets. chambers for heating the air supply to the gas 


Steam 7. Hunt, Manchester. — 5th 


‘ovember, 

Reiston First, in locomotive steam engines to placi 
the uptake of the engine boiler at the side Erthest 
from or door, and providing the 
intervening space with tubes or water spaces; 
Secondly, to Constousting the chimney in two parts or 
tubes one within the other, ag a ee between 
them, in which is bst: pable of 
acting as a of or an of 
vibrations; Thirdly, the combination with the blast 
pipe of a valve for automatically varying the area 
of escape for the in accordance with 


the pressure thereof ; Fourthly, to the arrangement of 
the water tanks ; Filth 7 to the arrangement of the 
reversing gear. 


Hatcuinc AND REARING VIPAROUS ANIMALS, 
, C. B. Hearson, London.—6th November, 1883. 1s. 
Relates to improvements in the general construction 
of incubators. 
5301. Muttiete Dritiine, Borinc, TuRNING, AND 
TAPPING T. Carver, Nottingham.—9th 


53806. or &c., G. B. Walker, Lon- 
don.—9th November, 1883. 6d. 

Refers to the treatment of a species of cactus _—— 
as the Yucca , or Yucca puberula, or 
crevifolia, or Sotal tree, for the of 
or stock for paper manufacture. 

5309. Manuracturinc Exastic WessINnG, &c., L. 
Turner, Leicester.—9th November, 1883. 


colour, and with a speckled ~ A by th aid 
an a or groun e 
of a single shuttle. 


5318. Apparatus FOR SIGNALLING aT SEA, W, Balch, 
London.—10th N 
Relates to the construction of rockets, and to appa- 
ratus for discharging the same. 


6327. Forks, E. Greenfleld, 
Bromley.—10th November, 1883, 6d. 


Relates to the arrangement of a tus for Feta 
ing knives and forks, consisting o lishing sur- 
face either horizontal or inclined, in oom nation with 
a cylinder or cylinders. 


5833. Rerarninc anp RELEASING WINDOW-BLIND 
Corps, &c., W. P. aS Mount Brandon, Ireland. 
November, 

Rela‘ an ap us for retaining and releasing 
window-blind c and the of a box 
of suitable material adapted to be fixed to a window 
frame, the said cords passing through holes or slots in 
the said box, and through or against a friction block 


Patent-office Sales Department, for Patent Specijications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Oficials, by 
giving the number of the page of THE ENGINEER at which 
the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at Tae ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification. 
printed in italics. 
London. 
9334. Larne, J. T. Nelson, Leeds. 
9335. Frre-escapes, A. B. Fisher, Liverpool. | 
~ means for imparting a uniform steady revolution to 
the object to be ground; Thirdly, to mechanism for 
sustaining and operating th indi or cutting 
bmatically 
t up to 
nding or 
cutting wheels w mprov: oods and exhaust 
apparatus, whereby the dust from the work and the 
. wheels may be collected and withdrawn, and the 
liability of accident from the bursting of carelessly 
placed wheels shall be avoided; Sixthly, to the con- 
for 
$365. GENERATORS, A. 
ondon. 
Relates to improvements in the general arrange- 
) 
— Consists in the weaving of elastic webbing and other 
berg, France.) 
9500. Converters, G. Hatton, Hagley. 
9400. Comprvep Haxp and Stream STEERING GEAR, 
G. Davidson, Gateshead, and R. Turnbull, Durham. 
9401. Acorn Beer, &c., G. P. Pond, London. 


JuLy 4, 1884. 
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contained in the said box, and kept pressed against 
the said cords by a suitable spring. 
6848. Brivaes, &c., W. R. Kinipple, Greenock.—13th 
November, 1883. 
lates partly to the arrangement of a bridge with 
a movable roadway yg of overhead or high 
level girders whereon t anes on rollers are 
capable of being travelled” longitudinally backwards 
and forwards, and from which carriages the meeting 
ends of the girders of the two movable parts of the 
roadway are suspended, the shore ends of the said 
girders carrying the movable parts of the roadway, 
being also supported on rollers on the adjacent fixed 
spans or on the solid masonry pier or quay, constitu- 
ing the shore or land ends of the bridge. Other 
improvements are deeri 


5849. Connection oF Frees FOR COMMUNICATING 
Pressure To Work Brakes ON RAILWAY 
Trains, C. D, Abel, London.—13th November, 1883. 

A communication from G, Westinghouse, jun., Pitts- 


burgh, 6d. 

Cons y in combination with two sets of 
flexible hose Yointed pipes to 
cal e with a single intermediate separable coupling, 
the use of two pairs of valve boxes, each of the one 
pair communicating with one part of the coupling, 
and each provided with a duplex valve. 


6351. Lowerina, Ratstnc, aND RELEASING SHIPs’ 
+ C. J. Fox, Birkenhead.—18th November, 1883. 


al tus consists essential a peaking 
a supporting bar, and a crutch, which bears t! boat 
by a boat bee, all in duplicate. 

5357. Hyprocarpon Furnaces, A. J. Boult, London.— 
13th November, 1883,—(A communication from 0. D. 
Orvis, Chicago.) 8d, 

Relates partly to the method of utilising hydro- 
carbon liquids for heating Fp pee , the same con- 
sisting in forcing said liquid by means of steam into 
a retort, hea directly by the furnace, in which 
retort the hydrocarbons rise and escape only in a 
vaporous form to the fire chamber. 


5861. Manuracrure of AMMONIA AND HypROCARBON 
Gases, W. R. Lake, London.—-13th November, 1883. 
—{A communication from T. B. Fogarty, Brooklyn.) 


nitrogen dlocharged with the hyde arbon gus and 
sc the hydrocarbon an 

gas, removing the ammonia from ne. ‘ald gases, and 
then ing the remaining a gas, deprived 
of carbonic oxide and carbonic acid, into retorts con- 
taining bituminous coal, mixed with an alkali or 
alkaline earths, while undergoing the process of des- 
tructive distillation for the generation of illuminating 
and heating gas, or either of them if desired. 


5378. ConTRoLiine an Excravine, Curtinc, or 
PRESSION TOOL, ACCORDING TO PaTTERN, &c., H. J. 
Haddan, London.—l4th November, 1883. cone 
munication m the Bain Electric Company, 
Chicago, U.S.) 6d. 

This relates to the means for controlling an engraving 
tool by light or heat rays, so that the operations of the 
tool correspond to the varying conditions of a pattern 
through which the rays are passed. The rays are 
received upon a selenium cell forming part of the cir- 
cuit of an electro-magnet, whose armature actuates 
the engraving tool. 

5381. Hypravtic Lirts, J. H. Johnson, London.—14th 
November, 1883.—(A communication Jrom H. M. L. 
Crouan, Paris.) 10d, 

Relates partly to the employment of distributing 
— operated by excentric studs causing either 

two main valves to open and at the same time 
maintaining the other main valve closed, according as 
the Ng ape wheel is turned in one direction or the 
other; the said main valves being vided with 
auxiliary or relieving valves and trunks working in 
cylinders and with pendant cylindrical or other pro- 
ections on the lower side, whereby the flow of water 

8 gradua 

5383. a THE Boppins ON SPINNING AND 
Twistinc Frames, H. Boase, Dundee.—1l5th 
November, 1883.—(Not proceeded with.) 2d. 

This relates to means for mputes or dragging the 
bobbins on enon | and twisting frames, it con- 
sists in attaching the rail which carries the temper 
cords at the back of the bobbin boards to the = 
board by links, so that it is parallel to the board, and 
can be moved to or from it laterally and endwise | n 
simultaneously. 
bees STEERING AND PROPELLING Boats, &c., F. B. 

Heathorn, London.—15th November, 1883. 

The rudder has one part votted so that it can be 
set at any angie, and by ca the rudder to move 
to and fro it can be used to propel the vessel. 

5885. Exuaust W. Walker, Birkenhead. 


or leather waste in moulds, 
he hems te it in the bottom of the 


Dritis, &c., J. Harrington, Coventry.—l5th 
November, 1883.—(Not proceeded wit ith.) 2d. 

A bar of steel of circular section has two 0 ‘ite 
lengiiotiast V-shaped ves, and when formed into 
a drill these grooves fac ilitate the clearance of the 
metal cut. 

5898. Drvina C. F. C. Morris, T. H. 
Baker, and W. Francis, London.—lith N ' 
1883, "(Not proceeded with, 2d. 

This consists in a conical kiln having a ‘orated 

through 


floor to receive the material to be dried, ani 

which a hot blast is caused to pass. 

5899. Stream Enarnes, A. M. Clark, London.—lith 
November, 1883.—(A communication from A. Eber- 
hart, Philadelphia, U.8.) 6d. 

This consists in a steam engine having two nies 
curved to the arc of a circle, and two pistons in each 
cylinder, the pistons being coupled in pairs (one in 
each oginkatier curved rods completing the circle. 
These rods are connected to radius arms with sliding 

crossheads connected by rods to crank pins. Four 
valves control the inlet. and outlet ports of the two 
cylinders, and are connected in pairs by rods, which 
are geared together. 

5400. Teternuone Apparatus, M. Kotyra, rer 
15th November, 1883.—{ Not proceeded with.) 2 

A permanent, or electro-magnet of ‘has 
fixed on to the ends of its poles other smaller perma- 
nent or electro-magnets. 

5402. SepaRATING AND CoLLEcTING Dust From AIR, 
A. Lund a . F. Hind, Preston.—l5th November, 
1883.—{ Not proceeded with.) 2d. 

A revolving cylindrical drum is covered with cloth 
and encl in a case, which the dust-laden air is 
caused to enter by suction or fan pressure, and, pass- 
ing through the cloth, deposits the dust thereon, such 

dust oe removed as deposited by a revolving 


5408. Prope.iino Surps, &c., W. Lockwood, 

—15th November, 1883.—(Not proceeded with.) od. 

The blades, vanes, or arms of the are made 
hollow, and have one or more openings Seuned th therein, 
through which water, supplied by suitable means to a 
hollow shaft, on which the blades are mounted, is 
cahsed to issue, and cause the propeller to revolve. 
5404. Communicatinc Motion To any SHAFT FOR THE 

TRANSMISSION OF PoweER, W. Ross, Surrey.—l6th 

November, 1883.—( Not proceeded with.) 2d. 

This relates to the employment of a reciprocating 

ton, pon with means for actuating a shaft 

th on hs up and down strokes, so as to cause said 
shaft to rotate always in the same direction. 
5405. Sreerinc J. Hastie, Greenock.—16th No- 

vember, 1883, 

This relates to ae hand and steam or hydraulic 
steering gear, the main object being to disconnect the 
hand ‘eoaring g gear when power is used, or vice versd. 
The steering wheel is on a shaft, with right and left- 
han screws, which carry two blocks, ied on 
rods, connected by links to a crosshead on the poe 
stock. Pins which connect the links to the blocks are 
removed when nage is used, and a light frame is 
a on the guide rods, and guides the free ends of 

he links. A brake block to prevent violent move- 
poo. of the rudder is described, and also a special 
connection for the chains for transmitting motion 
from the power gear to the rudder stock. 

5406. Gas Motor Enatyes, G. G. Picking and W. 
London.—l6th November, 1883. 6d. 

The pressure in the —— resulting from the 
explosion of the charge is ca to act upon the 
piston, -_ move it about one- e-fifth of its stroke before 

e the charge, for 
whic! aieen the exhaust or a discharge port is kept 
open, or a — vacuum is formed in the — to 
utilise the further expansion of the gases therein 
5407. Osrarnrnc Copper rrom CupReous SouvTioxs, 

co! pitation of copper 
from solutions of the same, by the employment of 
metallic zinc when in a fine state of division. 
54090. MaNuFACTURE OF H. J. Haddan 

London.—16th November, 1883.—(A communication 


B. Kretschmann, 6d. 
relates to machines for manuf wire 
etting with he: mal cells or meshes; and it con- 
sists in a system of spindles a of semi-cylindrical 


compounds to the smelting of iron and other ores and 
and distributing the same either by hot or cold air 


blast; or a4 atomised water or vapour, or frig 
steam, or by carburetted hydrogen or carbonic o: 

gas, or by oxygen or Be noma or any or either Pa 
them alone or combined acting as carriers, 


5418. Unreasetinc Woo.ten Fisres, W. A. Barlow, 
London.—l6th November, 1883.—(A communication 
om F. Overend, Paris.)}—(Not proceeded with.) 2d. 

is between rollers held 
slightly apart, so that the teasel in its whole ~ ved 
cannot pass between them without being su! on 
pressure, but the wool on account of its elast -y A wal 
pass through the space wi it being 

course. 

5420. Toot Hoipers ror Latues, &., M. C. Despard, 
Esher.—lith November, 1883. communication 
Srom &. Jones, Cawnpore.) 

Relates to the construction of tool holders with a 
eptinite! swivel head carrying an internal plug 
—_ slots, in both of which the tool is to be passed, 
ith a screw bolt to screw through the stem of the 
ied head and bear against the a so as to grip and 
hold the tool, and also with a separate screw nut to 
screw on to the exterior of the ape of — swivel 
head and lock the swivel head to the shank. 


5421. CLoser-pan B. Hurley, 
—l17th November, 1883.—( Not pr 
the solid excrement, and by a 
poem e urine passes from an wu pan to a pan 
beneath in which the solid matter co , and thereby 
flushes the same. 


5422. Dynamo-ELECTRIC MACHINES AND ELEcTRo- 
Sir C. T. Bright, London.—lith Ne 


1883. 

This relates to improvements of patent 2280, of 1883, 
and consists in dividing an iron shaft into two parts 
by a piece of brass, and expanding the magnetic 
of the shaft at each of their central ends into 
from the outer ends of which spaces are cut dividing 
the discs, for a suitable depth, into radial arms, which 
thus form poles N on one of the non-magnetic 
division and 8 on the other. The armature coils are 
stationary. 


5424. Avromatic SALE AND DELIVERY OF CiGARETTEs, 


&c., W. P. Keeson, London.—lith Ne » 1883.— 
(Not proceeded with. ) 2d. 
The ci ttes or other articles tol be delivered at an 


opening in the don aband whichis 
caused to adie a coin being inserted in a slit in 
such apparatus. 


5425. Automatic Frepine or Bowers, 4. Mayhew, 
London.—l7th November, 1883. 

Relates to apparatus f for feeding boilers with water 
and automatically — off the supply when the 
working level is obtain: 

5426. CLosinc Doors, &c., Air-TIGHT, E. 
Leinert, Dresden.—lith November, 1883.—(Not pro- 
ceeded with.) 2d. 

This ap; — consists of an w 

te, the latter being provided wit 
it, and having a s coil which gears with teeth 
on sliding arms in top plate, so as to cause the 
arms to move outwards from the centre, and by St oye 
ing on a packing ring, close the opening to which it is 
applied quite air-tight. 

5427. DiscHARGING VESSELS CONTAINING LiquDs, H. L. 
November, 1883.—(Not proceeded 
wil 2d. 

Air is forced into the vessel, and acting upon = 
liquid, forces it out through a suitable discharge pipe. 

MANUFACTURE OF SULPHURETTED 
&e., Westminster.—lith November, 
1883. 


The inventor claims, First, the manufacture of sul- 
phuretted hydrogen and monohydrates of the alkali 


r and a lower 
means for turn- 


5468. APPARATUS FOR T. 


Bir 


This consists of a fan with inclined an 
in connection with a tube for conveying awa; 
air or vapour, the fan being driven by cloc eles or 
other motor. 


5489. Bicycies, &., J. and J. Bradshaw, Wigan.— 

November, 1883, Not proceeded with.) 2d. 
This relates to gearing for producing speed or power 
as required. 

5440. Rotters ror Grinpinc Miiis, W. R. Lake, 
London.—\ith November, 1883.—(A communication 
Srom F, Prokop, Bohemia.)—(Not proceeded with.) 2d. 

Conical rollers with straight grooves are arranged 
with the small end of one near the large end of the 
other, and with their axes slightly inclined in relation 
to each other, whereby the sharp edges of the grooves 
in the rollers, whose adjacent surfaces move in oppo- 
site direction, meet dpoaits the contact line of the two 
rollers in an i and p a shearing 
action. 


5442. Pianorornres, H. J. Haddan, London.—19th 
November, 1883.—(A communication from EB. Hosing- 
hoff, Bavaria.) 6d. 

Consists in a contrivance which enables the piano 
player to change ot will the cxiginal tone of the plano 
into the tone of the harp or other musical instrum: 
by treading on a pedal made for this purpose. 


5443. Pressure Gauces, H. J. Haddan, London.— 
19th November, 1883.—(A communication from L. 
Bl Kseur, Algeria.—{(Not proceeded with. 


The gauge is —- with adjustable contact 
stops, so as to signal the maximum and minimum 
pressures. 


5444. Examininc THE GERMINATIVE PROPERTIES OF 
Gratin, &., H. J. Haddan, London.—19th November 
1883. —(A communication * 0. Coldewe and L. 


Relates to the process of prod Aang 
the germination of grains or by 
water and other substances necessary for the develop- 
ment of the germ to penetrate the grain or seeds in 
form of vapour. 


5446. Faciuitatixnc THE CouPLING AND UNCOUPLING 
or RatLway VEHICLES, G. W. von Nawrocki, Berlin. 
—19th November, 1883.—(A communication from P. 
Madsen, Berlin.) 6d. 

Relates to appliances for facilitating the coupling 
and eee rar of the draw-bars and safety chains of 
railway vehicles, and consists chiefly of a coupling 
chain, a suitable system of levers to be governed from 
the side of a vehicle, and screw mechanism serving 
for the tightening of the coupling. 


5448. TELEPHONIC OR MicRoPHONIC APPARATUS, H. 
—19th November, 1883.—(A commu- 
J. Berliner, Hanover.) 6d. 

This relates to a method of cagnains the circuit 
through pulverised or granulated material which is a 
conductor of electricity, and is used under pressure, 
either in a dry state, or moistened with water or other 
suitable liquid. 


5449. InstRUMENTs FOR A. J. 
Boult, London.—19th Novembér, 1883.—(A commu- 
nication from C. C. Goetze, }—(Not pro- 
eceded with.) 2d. 

Relates to the construction of an apparatus which 
can be folded up and placed in a case or in the pocket. 


5450. PRepaRATION OF ORGANIC BASES SUITABLE FOR 
THE MANUFACTURE OF Dye Sturrs, &c., J. H. John- 
son, London.—19th November, 1883.—(A communica- 
tion from A. Kern, Switzerland.) 4d. 

The invent»r claims, First, the ————- of tetra- 
methlyldiamidobenzhydrol and of tetraethyldiamido- 
benzhydrol by reducing the corresponding ketone 
bases (or te tetraalkalised diamido compounds of 
) in alcohol solution with zinc dust and 


earths by first roasting the sulphates of such earths to 

pr neg and then treating these with superheated 
team; and Secondly, in the manufacture of mono- 

of the alkaline earth in the manner descri| 

in first claim, the use of a cupola furnace with hearth 

in a bath of molten metal. 


5431. Steam Encines, W. P. Thompson, Liverpool.— 
17th November, 1883.—(A communication from F. D. 
Cumnver, Detroit.) 8d. 

Relates, First, to such an arrangement of the steam 
and exhaust valves that the latter shall be on a level 


soos hs ich cover each other in pairs, and are ad: 
rotate together, in order to Poiam the meshing 
per spindles of each pair carrying 
bbins, from which the = form one part is 


wound off, while the lower are ‘orated at 
their rear, and receive the to form the other part 


—1ith November, 1883. 
The object is to form geanitinites or chimney 
which will cause an upward current in the shaft in 
whatever direction the wind blows, and it consists in 
SS the top with corrugated ‘surfaces, directing 
—= an oblique direction into or past the 
ice. 


5387. Preparation or Racs FOR THE MANUFACTURE 
or Munoo, &c., R. Buckle, ~— —L5th November, 

Not proceeded with. ) 2 

rags are cut in’ strips by being prose inst 
a revolving knife, in order to cut out mele ana 
seams. 
5388. Burxps ror &c., H. A. Goodall, Lon- 
don.—15th November, 6d. 

Relates to pcan of parts consisting of an 
expanding wood blind or screen and longitudinal 
grooved or channelled protective guiding and strength- 
within su attached to side supports, and receiving 

suitable grooves or channels the ends of the 
crossed strips forming the expanding portion of the 


5390. Sewinc Macuine, 7. J. Denne, Selhurst.—15th 
November, 1883. 6d. 

The object is to enable sewing machines to sew both 
heavy and light materials, and it consists in the 
general construction of the mechanism. 

5391. Exciupine tae Entrance or Dravauts, 
J. Warhurst, London.—15th Novem- 

er, 

Relates to the novel adaptation to hinged doors, 
casements, and the like of a base board or shutter for 
excluding ‘draughts, rain or dust, which is actuated as 
the door is opened or closed to rise and fall in a direct 
perpendicular line. 

5394. Sewinc Macuines, J. Jmray, London.—l5th 
November, 1883.—{A communication from S. Y. Love, 
Pittsburg, U.S.) 6d. 

This relates to mechanism for imparting a vertical reci- 

movement and also a horizontal reci) ‘tion 
ransversely to the line of feed of the fabric to e needle 


5410. H. J. Haddan, London.—8th Novem- 
ber, 1883.—(A communication from Knauth and Co., 
and W. Jaedicke, Germany.)—-{Not vro- 
ceeded with.) 2d. 

This relates to an umbrella capable of ae auto- 
and which requires no special 

closed, while the frame is pee pags to turn 
freely on the stick. 
6411. Perroteum Heatinc Apparatus, R. Schulz, 
Dresden.—16th November, 1883. 6d. 

Relat y to the method of converting petro- 
leum or other hydrocarbon into spray through an 
ejector, by means of com! air or steam, for the 
Fe of attaining a rational perfect combustion in 

eating arrangements. 

5441. Stoprerinc anp DiIsCHARGING APPARATUS FOR 
LES, G. C. and A. G. eee et —- 


5412. Mounts FOR Jvas, 
J. Dawson and T. D. Heap, London.—l6th No- 
vember, 1883.—{ Void.) 2d. 

This relates to a for glasses or 
the frame having a spring ome ome p the rim of the 
vessel, and being provided with a handles for lifting 
or holding the same. 

5413. Rerarmine Stup For Scarrs, J. Dalziel, Glas- 
gow.—l6th 1883. 

This relates to a stud or clip to be applied to the 
collar stud, and which is formed so as to prevent the 
eal necktie rising or riding up the collar at the 


5414. Bens, J. G. Davison, Sunderland.—l6th Novem- 
ber, 1883.—{ Not Riding bed with.) 2d. 

This relates to a , the head of which is 

fixed to the floor or wall a ot the room in which it is 


placed. 
5415. Lawn Mow: G. W. Carr, New York.—l6th 
‘A communication from Messrs. 


© sewing machine, so as to cause it to 
alternately in opposite sides of the line of feed when 
req uce a button-hole stitch or other orna- 
mental stitch, the mechanism which effects the trans- 


verse movement being capable wn out of 
prover when the machine for straight 


5395. Pumps, J. Imray, London au th Ne 
1883.—(A communication fro: 
gium. proceeded with.) 2d. 

This re 


parted to the liquid, 
the valves, = that i 
joven by pressure. 
5306. Heets ror Boots anp Suoes, W. H. Ste 
Leicester.—15th November, 1883.--(Not proceeded 


2d. 
The heels are made by compressing vegetable fibre 


1883. 
Carr and ’ Hobson, imited, New York.) 6d. 
Relates, First, to the method of moun: and Sxing 
the handle; Secondly, to the construction of the —— 
~4 wiper; Thirdly, to fixing cross bar 
k regulating roller bya “ + bolt at each on 

Fourthly, to the thly, to means for 
, | oe the position o fixed blade or cutter in 

tion to the rotary cutter or wiper. 


5416. Propvuction or Zinc, A. P. Price, London.—l6th 
November, 2d. 


1883. 
The inventor claims the manufacture or production 
of zine by, first ana the zinc contained in ores, 
or ts, and then condensing the 
same, ‘subsequen the zinc so ob- 
tained into a solid condition. 
5452. Ones, &c., S. R. Smyth, London.—19th 
Consists in the application of liqui id hydrocarbon 
and liquid ‘oxyhydse-compounds ; also liquid alkali 


lower than _ po ence thereby draining the cylinder ; 
of the main steam and 
exhaust. whereby all may be operated simulta- 
neously by one excentric, excentric rod, and rocker 
arm, and whereby all the valve motion and all the 
valves are located upon one side of the engine; 
Thirdly, to combine with the main exhaust valve 
secondary valves, which distribute the exhaust steam 
to the a heater and a condenser, the propor- 
tions of the said distributing valves and their ports to 
their seat ports, and their adjustments as to times of 
opening and closing in relation to each other and the 
main exhaust valves, being such or being capable of 
such - ustment that the steam, after passing the 
ust valves, is distributed to the auxiliary 
and to the ond in such a that | the 
feed-water is heated to 


caustic alkalies ; Secondly, the preparation of “‘leuko- 

bases ” (or amido compounds of triphenylmethane a and 

analogous hydrocarbons for the 

of dye stuffs « or matters) | by the condensation 

of or of tetraethyl- 
diamidobenzhydrol with primary, secondary,ortertiary 
aromatic amines. 

5382. Compounp Marine Encines, W. B. Thompson, 
Dundee. a November, 1883.—(Not proceeded 
with.) 2 

The object is to balance the driving power applied 
to the fore and aft cranks of triple compound marine 
engines. Over each cylinder corresponding to the 
high and low-pressure cylinders of ordinary compound 
engines a high-pressure cylinder is placed, and both 
receive steam direct from the boiler, and alternately 
exhaust the sare into the casing of the second cylin- 
der, whence it passes to the largest or lowest pressure 
cylinder. 

5456. Wasuinc Macuines, J. Bryson, Bolton.—20th 
November, 1883.—(Not proceeded with. ) 2d. 

Consists in securing a hollow metal tube in the 
centre of the bottom ot the tube, which tube extends 
vertically upwards for about one-third of the depth. 

The “dolly” shaft or spindle, which is formed of 

metal, is continued beyond the legs, and the lower 

portion is inserted in the tube and rests upon a conical 


very nearly with the termianl temp rature of the 
steam in the cylinder at the time of release, and with- 
out causing any increase of back pressure or variation 
in the exhaust line upon an indicator diagram taken 
from the engine. 

5433. VELocrPepes, E. C. F. Otto, London.—lith 

November, 1883. 
Relates, First, to the em ent of a s 

frame; Secondly, the mode of driving and steering by 
means of co and brakes in connection with the 


5484. VENTILATING AND FILTERING THE AIR OF CaR- 
RIAGES, BEDsTEADS, &c., W. A. Barlow, London.— 
17th November, 1883.—(4 communication from BE. 
Sandow, Hamburg.) 6d, 

Relates to providing for the supply of filtered air or 
air impregnated with medi ingredients to = 
by 


5485. TransmiTtinc Motion To MacHINERY, P. A. 
Paris.—lith November, 1883.—( Not proceeded 
wit 2d. 

This relates to the introduction of a saptine 
accumulator in the course the transmission 


, and for wind or other engines an air pump 
ad reservoir may be employed. 


5486. Treatment or Waste MATERIALS TO OBTAIN 
PRODUCTS AND Motive PowErR 


Waste mai conta’ 
with acid and heated for the 
of converting such matters into sugar. The mix’ 
is then allowed to cool down to the temperature requi- 
site for by which fermentation carbonic 
acid is developed, and may be utilised for obtaining 
motive power, or for any other purpose to which it is 
applicable. The residue forms a valuable material for 
manure. 
5487. Firrer-press Piates, J. Pedder, 
ans 1883.—( Not with. 
tes to attaching filter cloths by metallic 

rings to press ot the joints of which are.made 

roll- or other flexible ee laced to 
the outer flange => | the recessed join 


p at the bottom. 

5457. anp Dryine Grain, J. G. Walker, 
Leith.—20th November, 1883. 6d. 

The inventor c in the treatment of ees to 
remove the outer rind = husk, the effecting of this 
object as a continuous 0 ration or as a —— 
series of operations by combined use of washing 
and drying apparatus. 

5458. Boots anp err St. J. V. Day, Glasgow.—20th 
November, 1883.—(A communication from J. Pop- 
ham, Montreal.)—(Not proceeded with.) 2d. 

Relates to the means of forming the seams. 

5459. Breecu-Loapinc Guns anp Gun Locks, H. J. 
Haddan, London.—20th November, 1883. commu- 
nication from J. . Burkhard and F. Novotuey, 
Minnesota, U.S.) 

The objects of the First, to provide 
means for automatically cocking the hammers when 
the barrels of breech-] guns are tilted be, at the 
breech to receive the cartridges ; Secondly, to provide 
means for cocking and locking the hammers when the 
barrels are tilted ; Thirdly, to provide means for = 
locking the hammer when required to dischar; 
gun; F vey to — simple and compact loc! 
composed of few parts all secured to the side jates 
of the gun and adapted to be removed th 
Fifthly, to provide safety mechanism to _— pre- 
explosion | case the Sear sho 
d from the 
Sixthly, to indicators, so situated 
as to enable the gunner to ascertain instantly whether 
the right or left or both hammers are locked; and 
lastly, to provide means for securing the barrels to the 


HAMMERS FOR H. J. Haddan, 

unger, Leipzig. wii 
Relates to the vote construction of the hammer. 

5461. UnrermMenTeD Drinks, Perrins, Birmingham. 

—20th November, 1883. —(Not proceeded with.) 2d. 
The object is to manufacture unfermented drinks 
from malt and hops. 

5463. Heatine Beer, &c., E. Birch and P. J. Catterall, 
Manchester.—20th November, 1883.—(Not proceeded 
with.) 2d. 

The object is to enable hot or cold beer or other 
liquid to be drawn at will from the same barrel or 
vessel by the use of one and the same pump or lift. 


5462. Raitway H. Morris, Manchester.— 


883. 
This relates to that, clase of signalling in which # 
shifting rail is employed to complete circuit of 


the purpose of forcing internal stoppers of bottles _ 
aaaiate tensional spokes of highly elastic steel or other suit- 
able metal. 
means of an improved covering attached to the frame 
of the carriage roof or on top of the invalid chair or 
bedstead. 
power to the machinery to be actuated, so as to take 
up irregularities. For animal power the regulator \ 
= consist of a train of —_ — to wind by = 
pvember| 
te, Bel 
hages in 
height 


THE ENGINEER. 


4, 1884. 


— 
and is more icularly intended to replace the | and so conn with one another and with the ht of the vessel when lifted on its cradle may be | described. (2) An electric yok a drivin 
present system of “fi Reference is made to toominned from the secondary rams to the wheel | pulley, and constructed with a fixed 


patents Nos. 1796 of 1881, and 1527 of 1882. 

5464. Propucine Cotovrep Puorocrapss, &c., A. 
Kepler, A. M. de Premion, and A. Pigeau, 
20th November, 1883.—({ Not proceeded with.) 2d. 


Relates to the preparation of a solution or compound. 


5465. Merer ror Evecrric Currents, 4. M. Clark, 


of het tha that the medium is 

over length of each ingot or le 

to be heated. 

5489. Treatment oF ALKALINE at Hicu Tem- 
&c., C. A. Faure, Paris.—22nd Novem- 


This dawn d to improvements on patent 6058 of 1882, 


en’ 


London.—20th November, 1883.—(4 
JSrom L. Hours-Humbert, Besangon, France.) 6d. 
This relates to an instrument for measuring the 
time during which the current passes through any or 
all of the translating devices in the working circuit; 
and consists of a combination of a rotating contact 
arm, by clockwork, and a series of contact 
points; these, with the arm, "being in sub-derivations 
of the primary derivations. An ectro-magnet 
advances a registering apparatus every time the con- 
tact arm closes a circuit. 
5466. Ixpicatinc aND REGISTERING APPARATUS FOR 
ms, &c., H. Johnson, London.—20th Novem- 
ber, 1883.—{A communication from Ateliers de Con- 
struction de Mulhouse, Mulhouse, Alsatia.)—(Not 
proceeded with.) 4d. 
Relates to electrical apparatus for automatically 
indicating the times during which the machines have 
been at work and stopped. 


5467. Prastic M. Mackay, London.—20th 


1883. 

d from a mixture 
of > ao sandrac or pont kauri (singly or in combina- 
tion) shellac, with or without resin, 
tum, and asbestos, or oth 
cates. 


fart 


carben or asphal- 
er fibrous material or sili- 


5468. Rivetrep Jorts, J. A. Rowe, North Shields.— 
20th November, 1883. 6d. 

Relates to the construction of rivetted joints between 
plates of steam boilers, receivers, or other vessels re- 
quired to resist internal or external pressure, so as to 
leave between the edges of the adjoining plates a 
sufficient to allow of caulking the edges of the 
against the butt straps with a closely pitched ne of 
rivets next edges, thereby Te a thoroughly 
tight joint with a large percentage of strength. 

5469. Batreries, F. M. Lyte, London.— 
20th November, 1883. 4d. 

Relates | to improvements on patent No. 3452 of 1883, 
and consists in supporting the active material, formed. 
as studs or prisms, on plates of non-conducting 
material, having interposed between them a plate of 
lead, to which the studs are secured in suitable 
manner. The circuit connections are made to the lead 
plates. 
TELEGRAPH AND TELEPHONE Luvzs, &., H. H. 

Lake, London.—20th November, 1883.—(A communi- 

cation from J. C. Chambers, Cincinnatti, and N. C. 
Gridley, Chicago, U.S.) 6d. 

in combining with the working circuit one 

or more induction wires wanes in electrical prox- 

imity to the circuit and insulated from it, the sup- 

= and the earth, so as not to form a ‘nme circuit. 

e induction wires are preferably 
5472. Execrric Lamps, H. H. Lake, “Tendon. 20th 

November, 1883.—(4A communication from T. J. 
and J. T. McConnell, Pittsburg, Penn., 
U.S. 


Consists in providing in an arc lamp a normally open 
path of low resistance around the are having two 
points of closure, one of which is made by the ab- 
normal movement of the armature of the usual regu- 
lating helix, and the other by the lower carbon, the 
latter being broken by the pressure of the upper 
carbon on the lower one. 

5473. Manvracrure or OxIpE oF Zrnc, A. P. Price, 
London.—2l1st November, 1883. 2d. 

This relates to the manufacture and production of 
oxide of zinc by effecting the combustion and oxidation 
of metallic zinc contained in the combustible and other 
gaseous products arising from the treatment of ores, 
compounds, or products containing zinc. 

5475. Steam Haxers, J. Barrhead, X.B.— 
2lst November, 1883. 6d. 

Relates to the making of the edges of the valve and 
of the ports by which steam enters the top of the 
hammer cylinder of an angular form, combined with 
arrangements for turning the valve independently of 
its longitudinal movements. 

5477. TexTERING OR OTHER MACHINES FOR FINISHING 
Fasrics, J. Chadwick, Littleborough.—2lst Novem- 
ber, 1883. 4d. 

The object is to improve the machine so that the 
selvedges of the fabric will be dried in about the same 
time as the middle portion. 

5478. Apparatus ror CLEANING Boots AND T. 
0. Jones, gee —2lst November, 1883. 

Relates to the arrangement of circular a.m and 

cylinders. 

5479. Preventixc THE TEARING OF MATERIAL IN 
WHICH BUTTON-HOLES ARE FORMED, H. H. Lake, 


and ts in forming the reverberatory vessel of 
and imbedding in the bottom of 

pan tors, terminating at the sides 
— which are attached the conducting 


5490. VeLocirepes, N. Salamon, fenton. and A, 
G. Meeze, Redhill. — November, 1 
Relates to in the of 
velocipedes in which central three-throw cranks are 
used for driving the machine. 
5491. GumMING, PERFORATING LETTER, 
NoTE, AND MemoRaNDUM Forms, B. C. Lon- 
don.—22nd November, 1883.—(Not proceeded with.) 


2d. 
Relates to mechanism, thi 
bination 4 which is designed for the 
ducing out of a continuous length or ro! 
designs or forms of letter, n 
© purpose of co! ence throug! post or 
otherwise, without separate enclosure or envelope. 
5492. Arrixinc Postace Stamps, LaBeEts, &c., J. C. 
S. Wallace, London.—22nd November, 1883. 
Relates to the construction of apparatus for damp- 
ing and affixing the stamps. 
5494. Sucar-cane Mrius, F. M. Rogers, London,— 
23rd November, ed communication from A. 


Leblanc, Cuba. 
tes, First, to the arrangement of rollers; 
Secondly, the position of injecting } knives or chests on 
the underside only of the bagass, the knife —~ 
two or more chambers, and the openings bein; 
oblique, so as to prevent ‘the retention of acid liquids 
Thirdly, the arrangement of brake by which both ends 
of the voller can be slackened or itened up at the 
same time. 
5495. Looms, 7. H. Blamires, Huddersfield.—23rd Nov- 
ember, 1883. 6d. 

Relates to the combination of the warp beam and 
delivery roller or drum arranged in such manner that 
the warp beam is resting upon and in contact with 
the “letting off roller or for the 
unwinding and delivering the warp wi 
regularity, notwithstanding the varying 
the warp beam. 


5497. Prese 


RVING Mr Cream, &c., R. 
Notting Hill.—23: 
partly 


LK, 
rd November, 
Relates 
5498. EB. K. Dutton, Manchester.—28rd No- 
vember, 1883.—(A communication J. Lewis.)— 
(Not proceeded with.) 2d. 
Relates to the of bicycles. 


sional protection notallowed.) 2d. 

The glove is oa with a pocket for containing 

a railway ticket or money. 

5500. Propuction 7, MINERAL FROM 
Siac, &c., C. D. Abel, London.—23: 


&c., R. Evans, London.—24th November, 
1883.. (Void. 2d. 
The flues are arranged for downward draught, all 
those of one building, or block of buildings, descend- 
ing to a channel below, which is in communication 
with an upcast shaft. 
5514. Looms, A. P. Dickinson and J. Conlong, Black- 
November, 1883.—(Not proceeded with.) 


The. object is to stop the loom automatically when a 
float or break in the cloth occurs. 

5520. Burners ror INCREASING THE LUMINOSITY oF 
Gas — F. Siemens, Dresden.—26th November, 
1883. 

Consists in gas burners wherein the gas issues in a 

— vd small jets, in inclosing the lower of the 

a metal that serves to take up the 

hry ted by such inclosed part of the flame, and 
to impart the same to the gas and air supply. 

5623. W. Hillman, Coventry.—26th 
November, 1883. 

Rela First, to np construction of the framework 
of a tricycle; Secondly, to the construction of a ball 


. Seconpary Batrerigs, G. F. Prescott, Dublin.— 
26th November, 1883.—() Not mroceeded with. ) 

An oxide of lead and metallic lead are intimately 
mixed together while under a high temperature, the 
plates being formed, by compression, from the mass, 
cons. FoR BISULPHIDE oF CARBON, 

W. Typke, W. R. — T. T. P. B. Warren, 
fondon.— 38 November, 188: 

Relates to com 1 of a sub- 
stitute for bisulphide of carbon, 
used for extracting oils and anthracine for dissolving 
a resins, and analogous substances for water- 

— and for vulcanising india-rubber, in conjunc- 
ith chloride of sulphur or other vulcanising 
5529. Evecrrica, Rattways anp TRAMways, J. 
Enright, London.—26th November, 1884.—( Not pro- 
ceeded with.) 2d. 

The circuit is completed through a number of 
brushes fixed to an insulated conductor laid along the 
line, making contact with a conductor fixed on the 
train, prefemably its whole length. 

5540. Seconpary Vottaic Batreries, A. Khotinsky, 
London.—27th November, 1883. 4d. 

The cell is made in the form of a shallow trough 
divided by a low zig-zag partition into two compart- 
ments having branches interspaced with one another, 
each compartment containing a sheet or shallow layer 
of one of the elements, and both being covered over the 
partition with the exciting liquid. 

5545. F. J. Semal, Mons, Belgium.— 
27th November, 1883.—( Not proceeded with.) 4d. 

A small ball of carbon completes the circuit between 
anumber of cylinders of carbon attached toa suitable 
sound-board, on the board being caused to vibrate. 
5562. Generative Exectric Currents, A. B. Cunning- 

ham, London.—28th November, 1883.—( Not proceeded 


with.) 2d. 
t waste the generating machinery is 


1883.—(4 Strom J. Brandt, Berlin.) — 
(Not proceeded with.) 4d. 
This invention is based on the treatment of phos- 
= of iron by means of chloride of calcium at a 
igh a and if necessary, of the presence of 
air or steam 


Sewine Macurses, R. Frank, Hamburg.— 
rd November, 1883. 10d. 


Relates First, to, hy employment of a number of 
needles with one shuttle; 
Secondly, ‘to the Rauoues of such needles in sets, 
which alternately come into operation; Thirdly, to 
means for operating successively the needles belonging 
to the same set; Fourthly, to the employment of a 
reciprocating needle plate; and Fifthly, to means for 
facilitating the passage of the needles through the 
non by puncturing or pricking the same before the 


es come into action 
5502. Biast Furnaces, G. G. M. Hardingham, London. 


furnace and air-heating — and its connections for 
driving heated air into the blast furnace, a gas pro- 
ducing source and stove and their connections, for 
high temperature into the Dlast 


5508. AND TELEPHONIC APPARATUS, H. 
H. Lake, London.—23rd November, 1883.—(A com- 
munication from F. Van Rysselberghe, Schaerbeck, 
Belgium.) 8d. 

This relates to combinations an 


arrangements 


London.—2ist November, 1883.—(A 
from E. Hambuger and J. Koch, Detroit, U.S.) 4d. 
The inventor claims as a means for preventing the 
material around button-holes from tearin, corru- 
gated wire secured between the lining at & fronts of 
the article, and arranged to present one of the corru- 
gations in front of m9 button-hole of a series, the 
opposite portion of the wire being bent upon itself at 
right angles. 

5480. Foop ror ANIMALs, C. Simpson, London. 
—2lst November, 1883.—{ Not proceeded with.) 2d. 

Relates to the treatment of the celestial bean 
(Soja Hispada) to obtain a substitute for milk. 

5481. Hanp Fire Encixes, Bauer, Bonn.—22nd 
November, 1883. 6d. 

The object is the production of a continuous or 
nearly continuous stream of water from the jet after a 
few strokes of the pump piston; also the means of 
readily connecting and disconnecting the said pump 
tea oak or other suitable reservoir. 

5482. ELEcTRODES USED IN THE ELECTRO-AMALGAMA- 
TION or GOLD Siiver, &c., R. jun., 
London.—22nd November, 1883.—(Not proceeded 
with.) 2d. 

It is proposed to face the electrodes with platinum, 
gold, or aluminium. 

5483. Oprarntnc THIOCYANATES FROM THE. MATERIAL 
USED FOR THE PURIFICATION OF Gas, H. J. Haddan, 
London.—22nd November, 1883.—(A communication 
ad Dr. &. Marasse, Berlin.)}—{ Not proceeded with.) 


Relates to improvements in the general treatment 
of residues from gas works. 
Tricy! J. G. Parker, London.—22nd Novem- 


ber, 1883. 

Consists, First, in the of of ad- 
justable treadles to be 

position, with a double crank shaft, and + 


ir of con- 


5485. Evastic Pap For Stamps, J. Walsh, 
Halifax. —22nd November, 1883.—(A communication 
A. Callewaert, Brussels, (Not proceeded with.) 


Relates principally to a pad composed of an elastic 
paste. 
5486. Vevocirepes, 7. Lawson, Rochester.—22nd No- 
vember, 1883.—( Not proceeded with.) 2d. 
Relates to improvements in the steering gear. 
5488. Furyaces for Heatino Incors, &., EF. W. 
Richards, , Middlesbrough-on-Tees.—22nd November, 
Relates ‘to the use for heating ingots and other 
articles, such as slabs of steel, in an eq! manner, 
of a furnace provided with chambers, to contain 


d telegraphic apparatus by which 

telegrams sent by the Morse, Wheatstone, or other 

telegraphic apparatus, and telephonic conversations 

may be simultaneously transmitted by the same wire 

or wires over long distances. 

5504. Evecrricat Cur-outs, F. G. Howard, Crickle- 
wood.—24th November, 1883.—(Not proceeded with.) 
2d. 


The circuit is completed through mercury, and this 
being released by a plug when the current becomes 
abnormal, flows away and breaks the circuit. 

5505. Ostarxine VoLatiLe HypRocARBONS FROM CoAL 
&c., E. Drew, London.—24th November, 1883.— 
Ve od. 

In a light hydrocarbons for coal or shale 
gas the inventor causes the 
pass in close contact with heavy oil, but the gas is 
caused to be in a greatly compressed state w in 


contact with the heavy oil. 

5506. Non-atconotic Beveraces, A. C. L. Weigel, 
Brighton.—24th November, 1883.—(Not proceeded 
with.) 2d. 

Relates to facturing non-alcoholic beverag 
from grapes. 


5508. Cueckinc Tue Recerrt or Money Posuic 
Venicies, &c., B. C. Scott, November, 
1883.—{ Not proceeded with.) 2d. 

Relates to the construction of a portable box or case 
for containing rolls or continuous strips 
blan per which can be a upon, deliv: and 
severed intermittently, an eta to passengers riding 
in public vehicles or persons entering places of amuse- 
ment as cheques for the receipt of money, 


5509. Mivers’ _—, E. Evans, Llanrwst.—24th No- 


Cor arate fa cylinder enclosing a large air 
nsists ly of a ler en ga 
and suspend ed by an easily-fused or easily- 


space, 
burned connection, ong Bt near the wire gauze on the 


inside, in such manner, that . gas burning in 
the inside, the link shall be di ed, and thus the 
connection shall be broken, and intercourse be- 


tween the lamp and combustion chamber and the 

outside air shall be cut off. 

EB. Edwards, London.—24th November, 1883. a 
communication from F. Bailac, Toulouse. (Not 
proceeded with.) 2d. 

Relates to providing a cylinder containing 
cotton wool satu t substances 
acting as antidotes to the nicotine. 

5512. anp Carngiaces, J. B. Eads, 
London.— November, 1883. 1s. 
the’ tse fn with railways 

a rigid lifting platform or dock operated 
rams and fitted with dary rams, in oa 


secon 
with a multiple track or section of the line fixed on 
the lifting platform, and a wheel carriage vided 


pro 


To 
covered with a hood of non-conducting material. 
5584. Apparatus, H. J. Haddan, 

London.—30th November, 1883.—(A communication 
Srom F. Witte, Vienna.) 6d. 

A small elctrophore is provided with a handle and 
tubes containing blotting paper saturated with thio- 
alcohol. The flame uced flashes out of a hole in 
the tube and ignites the wick of a small lamp. 

5502. Fite ror Grinpinc Carps, F. Dus- 
riche-Miroude, Paris.—1st December, 1883. 6d. 
relates to the steel blades mounted upon 
rollers so as ti form file wheels. The blades are 
arranged independently and alternately upon the 
roller, the first set being made of steel and magnetised 
on both sides of the angle forming the peg he edge 
by electricity while working, the second set, also of 
steel, being shaped on one side only, and having the 
other side covered with emery. 
5623. Derecrixc Burotars, &c., G. L. Pearson, 
— —4th December, 1883. —(Not proceeded with.) 


tn electric circuit embracing a revolving lamp out- 
side the house and bells within the house is completed 
on any of the doors or windows being open 
5874. Exvecrricat Conpuctors, R. H. Brandon, Paris. 

—2ith December, 1883.—(A communication from 
H. F. Campbell, Concord, N.H., U.S.A.) 6d. 

The conductor is provided with'a covering of insula- 
ting material, and this is inclosed within an anti- 
shield form! an envelope and composed 

agnetic and diamagnetic substances, the 

t | Shida’ alos forms part of a complete electric circuit, 

independent of the inclosed conductor. The shield 

may be wound spirally on the cable. 

5899. ARRANGEMENT oF TiLxs, &c., FOR EDUCATIONAL 
Purposes, D. Clarke, Birmingham, and P. Shrap- 
nel, London.—28th December, 1883.—(Complete.) 2d. 

This consists in applying tiles to the walls of schools 
or other buildings, such tiles being decorated with 
suitable designs for educational purposes. 


SELEOTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


299,098. Fan Biower, Frederick C. Anderton, San 
Francisco.— Filed March 7th, 1882. 

Claim.—(1) In a fan blower, the combination, with 
the main fan F, set in line with the blower case, of 
the two smaller auxil fans E, set one on euch side 
of the main fan, and each having one side ex to 
the atmosphere without cover, and having blades e, 


drawing in the air and delivering it to the centre of 
299.098 
! --@ 
ory 


the main fan, as set forth. (2) In a fan blower, the 
combination of the blower case and annular discs or 
plates B, having the wide flanges B!, surrounding the 
circular openings, the yokes y y, shaft D, cen fan 
F, and side fans E, revolving in the circular openings 
by the flanges B!, substantially as set 


299,117. Construction or E.ecrric MAcHINEs, 
Philip Diehl, Elizabeth, N.J.—Filed April 5th, 1883. 
Claim.—(1) An electric machine having a drivin 
pulley, in combination with pivottal supports for sai 
machine, and with means for adjusting ac tg ated 
one of said supports, and thus varying the 


at one end and an adjustable pad at the oth. 


combined with means for changing the ht a 
adjustable support, and thus va 

of driving belt for the said 

as 


299, Evecrric Crrcurr Connection, David EF 
Drake, Newark, N.J.—Filed October 4th, 1883. 

Claim. —(1) The combination, with a socket contain 
ing recesses or ves, and contact strips, formin 
the terminals of a circuit ——~ therein, of a plu 
and raised contact a oe thereon, an 
arranged to register with the grooves in the socket, 
and for the purpose set forth. (2) The combinatio 


[299.467] 


with an insulating cup or socket having grooves 0 
recesses in its walls, and contact strips contained 
therein of a circular plug, raised contact stri 


secured thereto, and conductors pass through 
plug and conrected to the contact strips, as and for 
the purpose *, 

299,470. Putiey, Wilhelm A, 


Gréingahl, Portland, Oreg.—Filed November 24th, 
1887, 

Claiva.—A pulley having a hub 6, with an inter- 
mediste ring c, fastened to by taps or spokes ¢! ¢l, 
which, are fastened to the ring c by keys or pins or 
other wwitable mechanism, and allowed to swing in the 


{2 


hub 6, the taps or spokes ¢!! ¢ll fastened to d in 
sim)lar way as ell to ¢c, and d allowed to swing 
tap: or spokes ¢1! ¢ll, all substantially as set forth, an 
for the purposes specified. 
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SUSPENSION AND CANTILEVER BRIDGES. 
Tue attempts to make suspension bridges, as the term is 
usually understood, rigid enough to carry a railway train 
with the desirable steadiness have hitherto resulted in 
failures. It is the essential property of a flexible catenary 
to change its form whenever the distribution of the 
weights which are suspended from it is changed ; and sus- 
pension bridges whose principal carrying members are 
such flexible catenaries, are, when weighted by a passing 
load, liable to a geometrical change of form besides that 
elastic change of form which is common to all structures. 
Robling’s railway suspension bridges are of this descrip- 
tion, although by introducing straight chains—held straight 
by being suspended at intervals from the catenary—he Ses 
to some extent diminished the effect of the passing load 
as described above. 

Mr. Ordish goes a step further, and makes the straight 
chains carry the whole or the greater part of the load, and 
uses the catenary only, or chiefly, for the purpose of keep- 
ing the carrying chains straight. In the Albert Bridge 
over the Thames at Chelsea, the whole load, with the 
exception of the central portion of the middle span, is 
carried by the straight chains; and the catenary which 
carries that portion is kept with the assistance of 
the parapet girder in such a position of equilibrium, 
that in a geometrical sense, and apart from secondary 
circumstances, this bridge would be rigid, but in reality it 
is not; and although it is probable that the vibrations 
under a passing railway train would be much less than in 

portion to what they are under a passing carriage and 

orses, the bridge does not prove put mere 3 the applica- 
bility of the system for railway bridges. We cannot on 
this occasion enumerate and discuss the various circum- 
stances which, in our opinion, 
produce the greater part of P 
the vibrations—howeversmall 
they may be in comparison 
to the undulations to which A 
ordinary suspension bridges 
are liable—but one of them 
should be seta. viz., the 
continuity of the parapet gir- 
der ant to at the 


the engineer to construct a cantilever bridge on a site 
where the erection of an arch bridge would have been 
particularly easy, while it must contain quite 25 per cent. 
more material than the arch bridge. 

But the latest and most extraordinary production of this 
kind is the proposed bridge over the Indus at Sukkur, 
the outlines of which we illustrate in Fig. 3. One can see 
directly that this design is strongly influenced by that for 
the Forth Bridge. ere, without apparent reason, the 
uprights near the shore are double, and the chain which 
connects them at the top horizontally, falls on each side 
with equal angles. Each upright is supported by a pier, 
and they are connected by diagonal bracing. Thus the 
arrangement is similar to that at the central pier where 
the double pier is required. The only reason for this extra 
expense of material and foundations probably is an 
sthetical one, which we think very doubtful, and which 
we believe did not enter into consideration until after the 
first design was completed. 

Now, in the Sukkur Bridge the engineer seems to have 


considered it necessary to imitate these lines. There are | 


the two uprights and the chain connecting them horizon- 
tally filled with equal angles on both sides. Unfortunately, 
however, a pier is only possible under one of the uprights, 
and the other upright must be suspended. For this pur- 
pose two raking members are introduced, both emanating 
from the one pier, the one terminating at: the upper, 
the other at the lower end of the upright. This enormity, 
however, does not seem to have struck the mind of the 
engineer sufficiently to induce him to alter his lines in 
deference to the circumstances. The chain is then con- 
tinued until it intersects the line of the platform, where 
consequently is the end of the cantilever. The remaining 


gap of 200ft. is then bridged over as in the Forth Bridge 


IKE 


bridge. If that continuity 
were broken at the piers as it 
is in the case of the bridge 
over the Moldau at Prague, 
constructed on the same prin- 
ciple, it would probably be 
almost as rigid, or, if the con- 
tinuity had been broken at 
the centre, and if struts had 
been used in place of vertical 
tie rods extending between 
the chains and the platform as 
provided for in the original 
specification of the patent, Mr. 

ish would ve ap- 
proached very nearly the pre- 
sent fashionable system of can- 
tilever bridges, and if he will 
take some hints from the 
latter there would be enough 
originality left in his idea to 
be the basis of a new system 


| judges came to the conclusion that whilst great credit was ” 
due to these inventions, none of them attained that per- ’ 


fection which would justify the award of the gold medal. 
As a recognition of progress, however, a silver medal was 
a alter A. Wood, and high commendation was 

wed on the binding mechanism employed by D. M. 
Osborne and Co. The following year, 1878, in connection 
with the Bristol meeting, seven binders were submitted 
to trial, the firms already named again entering into the 
contest with their wire binders. e other competitors 
were J. and F. Howard, the Johnston Harvester Company, 
Hetherington and Co., and H. J. H. King, of whom 
Messrs. Howard were the only exhibitors of a machine 
employing wire as the binding material. The result of 
this competition showed that McCormick had made good 
use of the interval since the 1877 trials, by introducing 


the gold medal, his machine having fulfilled the con- 
ditions laid down. This time Wood’s machine took the 
| second place, receiving a high commendation. The next 
year at Carlisle, although no trials were organised, thirteen 
| shend-binders were exhibited by eight firms, and the 
| improvement effected in these machines, as com with 
| all former exhibits, was so marked that the judges recom- 
' mended the Council to again offer prizes for competition 
during the harvest of 1881. At the same time they sug- 
gested that the trial should belimited tomachines employing 
| some other binding material than wire. Both the recom- 
'mendation and the suggestion were at once adopted by 
| the Council of the Society, who immediately made public 
| their decision to offer a gold and a silver medal for the 
best and the second best machines not employing wire. 
This offer was taken advantage of by thirteen firms, who 
entered no less than twenty-eight machines for exhibition 

j in the Derby Showyard 
and subsequent trials in 
the field. On this occa- 
sion, however, new regula- 
tions were in force. The 
machines selected by the 
judges were allowed to 
remain in the possession 


of the a exhibi- 
WE tors up to the time of trial, 
ins of being taken 
charge of by the se 
with a view to enable 
exhibitors to work and 
improve their machines 
between the close of the 
Show and the time fixed 
for the trial. Moreover, 
the competitors were ‘re- 
quired to sign an under- 
taking to forfeit £25 for 
each selected machine not 


produced on the trial field 


at the proper time — an 


H CENTRE SPAN | 7 | \ 
NN 


790-0”. the 


agreement which in three 
or four cases was enforced. 


the jud we the gold 
medal an to McCor- 
mick, a silver medal each 
to Samnelson and Co. and 
Johnston Harvester 


for railway bridges of very 


long spans. VM 
The most scientific system WY 
of cantilever bridges, which, 


at the same time, is the most 
harmonious in construction, 
is Ruppert’s cantilever bridge, as exhibited in a design for 
a bridge over the Bosphorus at the Paris Exhibition in 
1867, and as described and investigated at great length in 
Tue Enorneer, vol. xxiv. By reference to pp. 218, 222, 
310, the reader will find Ruppert’s system fully illustrated, 
and the mathematical questions involved fully set forth. 
Referring to Fig. 1 above, BC D and B'C' D' are the canti- 
levers, and the gap between them is bridged over by a 
double parabolic girder CC'. The anchorage at A consists 
of a vertical weight. At one of the points C allowance must 
made for expansion and contraction. This may be 


pendulum, and there are various ways of erection of the 
girder C C', although this is certainly one of the difficulties 
in the construction of this system if the bridge is very 


large. This system may be varied in many ways, as it. is | 
ual to 


not necessary that the catenary should be 
arch, nor that they should have parabolic form. The 
distance C C' may 
AD may be increased or diminished, the platform raised 


or lowered, and the great pressure at B may be distributed | 


by a girder of an entirely heterogeneous character, which, 
however, here is much more marked than there. 
Contemplating the monstrosity of the general design, 
one would expect that in point of economy and detail con- 
struction, a fair degree of excellence had been attained. 
But neither is this the case. There are many ways of 
reducing the unsupported lengths of the great uprights 
and raking struts, and consequently of reducin 
material; but as these would involve some calculations of 


be 
<a by a_ roller bearing, or simpler by a_ 


reduced, the inclination of the strut | 


stresses beyond those of the most elementary kind, the 
were probably not deemed worth the trouble. Wit 
regard to detail, we only refer to the most important point 
in the bridge, which is the bed-plate below water-line. 
Here the resultant of all pressures is inclined towards 
' the horizontal at an angle of about 60deg. In such a case 
every beginner would construct a bed-plate whose beddin 
surface is inclined at right angles with the resultant, a 
- it so that the resultant goes through the centre. 
nstead of that, the bedding surface is horizontal, and the 
| resultant passes considerably outside the centre. 
Not having the working drawings at our disposal, we 


over several struts radiating from D, reducing at the same | cannot enter into a discussion of the merits of the details, 
time the total height of the structure, without scarcely mt | but we believe the single parts and their connections with 


loss of economical advantages. In Fig. 2 we give a sketc 
of one of these modifications. 

The Forth Bridge design is, in its broad features, not 
unlike that of Ruppert’s, and if the arch had been made 
to intersect the catenary in the way indicated in Fig. 1, 
instead of joining it somewhat awkwardly to the straight 
bottom flange of a girder, and if the tensile member had 
been continued also between points C and C', the desi 
would be more scientific, not quite so objectionable 
esthetically, and practically in no way inferior. Other 
merits of that design, and the unprecedented magnitude 
of the span, and the great responsibility undertaken by the 
engineers, silence criticism while it is in course of erection. 
Not long ago another of these cantilever bridges was 
erected across the Niagara to carry a line of railway. In 
this case the platform is very high above the river, and 
the banks being steep, the situation is eminently suited 
for an arch brid e. We believe it is generally admitted 
that an arch brid , when once post A, upon firm abut- 


ments, is in every respect superior to any other kind of 
bridge, and mostly in respect of economy. We can, there- 
fore, form no idea of the motives which may have induced 


_ but to string them together upon one 
‘making a bridge, is not engineering, nor is it architecture. 


each other are fairly good, as one might expect from an 
| engineer of great practice and routine. hat we find 
find fault with now is the poverty of the design as a 
whole. A derrick, the half of an English roof-truss, a 
Whipple girder, the other half of the roof-truss and 
another derrick, are very excellent things in themselves, 

Tine, and thereby 


THE ROYAL SHOW AT SHREWSBURY. 
Now that the Royal Agricultural Society is about to 
hold its fourth competitive trial of sheaf-binding ma- 
chinery, in connection with this year’s show, it may be 
well briefly to recapitulate the main facts relating to the 
three previous contests. At Liverpool, in 1877, the Society 


first offered its gold medal for these inventions, and as | ( 


the result, some half-dozen machines were entered for 
competition; but by the time tixed for the field trials all 
had been withdrawn with the exception of three American 
machines—those of Walter A. Wood, D. M. Osborne and 


Co., and C. H. McCormick. After an exhaustive trial the 


y, while Mr. H. J. 
ing received high 
commendation for his prin- 
ciple of tying and sepa- 
rating sheaves. The par- 
ticulars of the entries for 
the approaching competition will be found on page 32. 
The following are the official conditions as to trial:— 

1. Notice of the place and date of the trials will be posted to 
every competitor as soon as they are fixed. 

2. Every competitor must himself Page for the delivery of his 
machines on the trial ground, and for the removal of the same 
after the trials. 

3. Horses will be provided by the Society to work machines 


Com 
H. 


& | during the trials, but competitors who desire it may provide their 


own horses. 

4, Every machine must be delivered at the depét on the trial 
grounds in proper working order, before 9 a.m. on the first morning 
of the trials. 

5. Exhibitors are expected to provide their own drivers and at- 
tendants, but the Society reserves the right to provide men and to 
work any machine if an exhibitor is absent, or not ready, or who 
says that his men are absent, after due notice has been given to 
him to bring his machine out for trial. 

6. All machines, whether binders only, or combined reapers and 
binders, will be tried in the same or similar crops. 

7. The binders will be tried on swathes cut for them by a swathe- 
delivery machine, and also on a crop cut by a sheaf-delivery 
machine. 

8. Before starting work on any plot, the exhibitor must declare 
the number of men and horses required by his machine. If he 

rsonally, or any other extra attendant not included in such 

eclaration, should render any actual assistance in working or ad- 
justing the machine during the trial, the fact will be noted by the. 


judges. 
“ The height of cut must not in any case exceed an average 
of 6in. 

10. The judges and engineers will, as far as practicable, note the 
time occupied, the number and duration of stoppages, the area 
passed over, the width and height of cut, the mode of deli ery and 
position in which the sheaf is left, the waste of corn in the opera- 
tion of binding, the size and condition of the sheaves in each trial, 
and the economy of power. 

11. In examining the sheaves and the knots in the bands, the 
oe will attach most value to binding which is secure for 

andling without extreme tightness of sheaf. : : 

12. In addition, the following qualifications will be chiefly con- 
sidered by the judges in assessing the relative merits of the several 
machines and their performances :—(a) Simplicity and efficiency of 
construction; (b) weight; (c) cost; (d) adaptation for Eng 
farms; (ec) quality, strength, and cost of binding materials; 
f) security of knot; (g) efficiency in binding, &c., wheat—see 
Condition 10—perfection valued at 100 points; (h) efficiency in 
binding, &c., barley, perfection valued at 100 points ; {i efficiency 
in binding, &c., oats, perfection valued at 100 points; (7) efficiency 
in binding, &c., beans, perfection valued at 50 points. . 

13. Lots will be drawn for each series of plots. 

14. Machines are not to be worked under conditions as to 


considerable improvements, and he was ultimately awarded . 


This time the award of. 
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weather and crop, when such machines would not be used in the 
actual work of a farm. 

The judges are:—Mr. Mason Cooke, The Lawns, Ely, 
Cambs.; Mr. William Scotson, Mossley Hill, Liverpool; 
and Mr. Thomas Bell, Hedley Hall, Picts. Tapers 
They commenced their inspection of the whole of the 
implements in the showyard on Thursday morning, and 
will probably not finish this work until Saturday evening. 


LETTERS TO THE EDITOR. 


INDIAN RAILWAY GOVERNMENT CONTRACTS. 

Srr,—In reference to your article in your issue of the 27th June 
on the above subject, I would point out that I think you are scarcely 

in insisting that it is entirely opposed to the practice which 
obtains in civil life for the authorities at the India-office not to 
make known the names of contracting firms or the amounts of 
tenders received. As an example in support of your argument you 
quote corporation engineers as invariably publishing such informa- 
tion. Corporation engineers, however, are not after all very large 
buyers in the open market, and are certainly norule whereby the India- 
office railway authorities should be guided. If they are to follow pre- 
cedent, should it not be rather that set by other powerful railway 
administrations? Do any of the great Anglo-Indian railway com- 
panies—the East Indian, the Great Indian Peninsular, the Madras, 
or the Sindh, Punjab, and Delhi—set the example you recommend? 
Do any of the Anglo-American or any of the great home railway 
companies do so? I think it would be difficult to cite any one 
instance. 

As to there being certain favoured firms, as you suggest, that is 
mere gossip. Had you taken the trouble to make inquiries, I think 
you could easily have got assurance that the idea has existence 
only in the imagination of disappointed contractors. Those who 
know most of India-office railway matters generally consider that 
the rule is to take the lowest tender, except in very special circum- 
stances where time is more considered than money value. 

Iam myself a fair-trader in principle; but so long as the 
Government of India is forced by the Home Government to adopt 
a free-trade policy, all to the benefit of Britain and to the detri- 
ment of India, so long, I trust, the Government of India will carry 
that free-trade policy to its logical, even if bitter, results. The 
“‘spoliation of India” for the benefit of Britain, and principally 
Lancashire, has continued long enough. It has been indulged in 
equally by Tory and Radical. It is now some small consolation to 

r India’s sons and friends to see that selfish, wicked policy 
loosing its own fruit, and Britain having to confess that its own 
boasted, vaunted, selfish free-trade principles, framed originally 
solely in the interests of Lancashire manufacturers, are com- 
mencing to undermine and destroy its own trade. As you fear, I 
have not the least doubt the British manufactured iron trade will 
soon be completely ruined, and with it half our other trades. To 
attempt to bolster these decaying industries up at India’s expense 
would be as futile as it would be wicked and unjust. 

July ist. AN ANGLO-INDIAN Rattway ENGINEER. 


Srr,—Adverting toyourleaderin last week’s ENGINEER on “‘ Indian 
State Railway Contracts,” which I venture to think many of your 
readers saw with pleasure, I shall be glad if you will find space for a 
few remarks. Ithink the leader in question only touches the fringe 
of the anomalies connected with tendering for Indian State Railway 
contracts. Dealing for the present with their invitations for tenders 
for carriage and wagon stock, why is it that contractors look upon 
Indian State specifications and drawings as the béte noir of all con- 
tracts. Iam not exaggeratingin saying that the Indian Statecontracts 
are the last resort of nearly every firm in Great Britain, and only 
seriously tendered for when contracts must be had to keep the 
works going. In proof of what I state I forward the original 
replies—not for publication—of some of the best firms in the 
country, sent in answer to inquiries for material, not one of 
whom will even quote. There are seventeen, all received 
about the same date, and all bearing on Indian State contracts. 

Amongst the reasons given for not quoting, some say they do not 
“‘ care to quote for Indian State work,” others they do not “ appre- 
ciate mode of inspection,” and, again, one well known firm 
will not have Indian State work “‘at any price,” and soon. In 
opposition to this feeling there is scarcely a firm who will not shave 
down to nearly cost price to secure contracts for every other Indian, 
New Zealand Government, Australian, and other of our colonial 
lines, and all our home railways. 

Surely it is reasonable to think that Sir J. Hawkshaw, Messrs. 
Hayter, C. D. Fox, John Fowler, Berkley, Batho, Bruce, Clemin- 
son, Livesey, Carruthers, Meilbeck, Hemans, and others, with 
engineers on our home lines, know something of rolling stock; yet 
there is the keenest possible competition to secure their contracts, 
which at the present time they place at very low prices. The reason 
is not far to seek—the fact is, with the exception of the Indian 
State Railways, the specifications are drawn up in a reasonable 
manner, and contractors are treated with some consideration ; in a 
word, they know they will be treated fairly. The inspectors are 
invariably practical men who know what a job is, and do not insist 
on locomotive accuracy, except where it is required. Again, if 
there isa question the engineers are get-at-able, and contractors are 
not shuttlecocked from pillar to post between engineer and inspec- 
tor-general and director-general « /a Indian State Railways. 

Referring again to Indian State Railways, their whole system, 
one would think, was designed after the most elaborate thought to 
make the conditions such that their stock shall be bought on the 
very worst terms. The specifications bristle with pains and 
penalties; the times for delivery have been in many cases—say in 
every case where it is fixed by themselves—of the most unreasonable 
character; their inspectors, with but few exceptions, are men who 
never used a hammer and chisel in their lives, and when armed 
with their polished callipers and vest pocket ivory rule, they are— 
well to use a hackneyed phrase, more easily imagined than 
described. Let your readers think for a moment on having the 
designer of the earth wagon, illustrated in your last week’s issue, 
sent to superintend its construction. Could a more unmechanical 
abortion be well imagined, or one where cost was put on without 
the remotest utility? 

The same remarks apply to nearly every description of rolling- 
stock designs issued from the Indian State Office—witness the third- 
class carriage with brake illustrated a few weeks ago—but one would 
think what our contractors call a ‘‘muck wagon” would not tax an 
ordinary draughtsman’s talents to a very high degree, providing he 
knew anything at all about the object required. For instance, to 
begin with the floor, this is to be 6ft. by 6ft. by } in one plate 
of BBiron. Is there a works in North or South Staffordshire 
can roll this? But if they could—which they cannot—two plates 
6ft. by 3ft. by } with a cover strip are equally as good, and as the 
specifications generally stipulate that the plates are not to be 
wavy—save the mark !—which of the two is the easiest to planish? 

Next we come to the angle iron framing. That for floor and 
sides and ends must, for Indian State Railways, of course be 
welded, instead of leaving the standing web solid and nicking a 
piece out of the floor web. This, however, is distanced by the 
capping angle which runs round the top, and then still in a piece 
runs down on each side of door, which the designer no doubt thought 
was the simplest thing in the world. I do not fora moment say 
it is not to be done; but why take the most expensive way, when 
every bit as good a job could be got by having the capping in two 
pieces and joining at the middle of the end plate, with a separate 
we rivetted up the doorway? The check plates for guiding the 

y into its place are actually shown fixed with a couple of coach 


screws endways in the timber. Would they remain firm a week? 


The pedestals, although bolted to timber soles, are to be faced on 
top! Imagine one of our locomotive engineers specifying for spring 
— or scroll irons even, to be faced before being fixed to timber 
soles, 

I should like any of our railway contractors to express an opinion 
on the buffers 1ft. 84in. long by 6in. by 4in., without even the sup- 
port of a buffer line. But not to prolong comment, the whole of 
the parts of this earth wagon not bored or turned—this is 
delicious—must be cleaned up with the file, and finished 
in first-rate style. I note the bolts are to be screwed down 
to 3 diameters; that is, an inch bolt must be screwed 3in. down, a 
fairish margin. No less than seven complete sets of tracings and 
twenty well-executed photos are required of this “‘elegant” wagon; 
in other words, the fortunate contractor for the time being will 
need another tracing clerk and maybe a photographer. 

Does it not stand to reason that the Indian State Government 
have —_ a heavy penalty for their bureaucratic style of business ? 
I shall not be wide of the mark in saying that almost any of the 
Indian, colonial, or home lines could have procured the six to 
seven millions worth of plant you refer to in your leader, and have 
had equal value, for full £500,000 less than the Indian State paid. 

The fact is the military element should be entirely swept away, 
and a man of engineering and business knowledge should be placed 
at the head of affairs to supervise specifications, times of delivery, 
and above all, the selection of suitable men as inspectors. Then, 
and not till then, will the Indian State be able to buy as cheaply as 
the home lines and our other colonial dependencies. 

If any one doubts the statements I have put forward, let a com- 
mission of inquiry be instituted, and manufacturers invited to cite 
cases of unreasonable and unbusiness-like oppression, and I 
warrant some startling facts will be disclosed. 

London, July 2nd. 


WATER TUBE BOILERS. 


Srr,—Will you permit me, in accordance with your invitation, 
to draw your attention to several inaccuracies in your article of 
the 13th inst., on water-tube boilers. Your jocular challenge to 
the representatives of the various types of boilers to point out the 
special merits of their competitors, relieves your article from the 
suspicion of having been written specially in the interest of any one 
type of boiler. 

ving been the London agent for the manufacturers of the 
**Howard ” and “Barrow Sectional” boilers for about thirteen 
years, my attention has been specially drawn to the progress of 
the various types of water-tube boilers. Upwards of 120,000-horse 
power of the Howard boiler have now been supplied. More than 
three hundred of these boilers have been erected in London and 
the Home Counties district. Some of these were the first manu- 
factured under the patents, more than fifteen years ago, and are 
yet doing good service under severe pressure. Three boilers of 
this number, after being heavily driven day and night for more 
than twelve years in a London factory,.and indicating more than 
double their nominal horse-power, are now being taken out by the 
proprietors, along with the rest of their plant, for removal to new 
works, there to be re-erected. I am assured by those in charge of 
these boiiers that they never prime, in spite of heavy fires. I have 
repeatedly seen their steam gauges indicating a pressure of 170 lb. 
to 180 lb. per square inch. A 50-horse power was also supplied 
about twelve years ago to a London firm. This boiler has po. wa 
at severe work night and day almost ever since, driving a compound 
engine indicating 140 to 150-horse power, besides giving steam for 
other purposes, yet burning only small coal and breeze. How 
many steel boilers can be shown doing such a duty for such a 
length of time? This boiler is at this moment being thoroughly 
overhauled, after which there is no reason why it should not go on 
for another period of twelve years. 

Numbers of these boilers are now in use in other parts of this 
country, besides the 1500-horse power or more now at work at 


plant 16,000-horse power are to be massed ultimately, 10,000-horse 
wer of which are already in, and, during the winter months, in 
‘ull demand. (The Babcock and Wilcox Company.) 
107, Hope-street, Glasgow, CHARLES A, KNIGHT. 
June 30th, 
[copy.] 
Office of the New York Steam Company, 
16, Cortland-street, New York, January 9th, 1883. 
W. P. Shinn, Esq., Vice-President the Cable Towage 
Company, New York. 

Dear Sir,— In response to your inquiries as to the considerations that 
led us to select the Babcock and Wilcox boiler for use in our station, 1 
would state that as the boilers are to be massed together on four storeys 
of the same building, it was essential for safety that boilers of the 
sectional type be employed. Of the several kinds, it was considered that 
the Babcock and Wilcox boiler had the best mechanical details, remain- 
ing perfectly tight, not only under ordinary conditions, but under cir- 
cumstances of abuse and neglect. They are also easily repaired in case 
the water is allowed to get so low as to permit the tubes to be overheated. 

As respects economy, the heating surfaces of the Babcox and Wilcox 
boiler lie transversely to the current of hot gas, and are, therefore, more 
efficient than an equal extent of surface in a fire-tube boiler. Of 
course economy bears a relation to the extent of heating surface per unit 
of coal consumed, but the Babcock and Wilcox boilers will always be 
more economical than fire-tube boilers, as ordinarily proportioned ; and 
when worked at the same rate of combustion per square foot of heating 
surface, will always maintain their advantage, whatever the proportions. 

I may add that both Mr. Babcock and Mr. Wilcox are thorough engi- 
neers, who have made the subject of boilers a study, eliminated all the 
old familiar mechanical troubles, and produced a boiler with a much 
larger factor of safety than ordinary boilers, and one eee superior 
results in an economical sense, with the comfort and ety and low 
expense of maintenance due to good mechanical details. 

There was altogether too much to do in making new designs for our 
work here to think of designing boilers, particularly when boilers = 
sessing the advantages of those furnished by the Babeock and Wilcox 
Company could be secured at once. Very truly yours, 

(Signed) Cuarves E. Emery, 
Engineer and Superintendent. 


HYDRAULIC LIFTS, 

S1r,—In your paper of the 4th we find a letter from ‘ Econo- 
miser,” and we have great pleasure in furnishing the additional 
information asked for 7 him. Of course, we have no knowledge 
as to the personality of “‘ Economiser,” and have supposed him to 
be a consulting engineer not interested foomnpely in the manufac- 
ture and sale of lifts. However this may be, his questions are 
asked courteously, and we have great pleasure in replying to them. 

In our previous letter we explained that we have as_ yet no large 
machines here by which to show how high a degree of efficiency is 
attained; but we have contracts for some such lifts, and will 
by-and-by be able to state the results attained. Upon looking over 
the papers in this office we find the minutes of a test made in the 
United States. The particulars are as follows:—‘‘ Elevator 
cylinder diameter, 14}in.; area, 165°13in. Height of water from 
tank, 93ft. 3in., making hydrostatic pressure 404 1b.; stroke of 
piston, half the rise of car; full pressure exerted on piston, 3344 Ib.; 
maximum load lifted, 27511b.; percentage of effective power, 84.” 
We think that there are cases which will excel even this; but we 
do not make this assertion because we have no present proofs. We 
shall be quite content to stand upon this record. ‘ 

‘“*Economiser” says that we gave the repairs for two years in one 
instance, but did not include the cost of new ropes. Upon this 

int we beg to say that we estimate the life of a suit of ropes at 

ve years. We have some ropes in our own factory which have 
been in use more than ten years. - It is aw oad to say at this point 
that our New York house, Messrs. Otis Brothers and Co.—whose 
names must be well known to many of your readers—have been 
engaged exclusively in the manufacture of lifts for the last 
thirty years. Their nor nape may therefore be considered 
such as to afford ample ground for a correct opinion. Up 
to a period dating about six years ago they built steam 
lifts exclusively, both for passengers and freight; and this 


Barrow, giving the utmost satisfaction; so that your stat t 
that “‘ only one form of water-tube boiler is in use in this country” 
is incorrect. Indeed, I believe that it can be shown that there are 
now more of the Howard type at work in this country than any 
other water-tube boiler. 

Again, you state it to be the fact that the steam user is usually 
anxious to get the best thing that can be had of its kind. Is it not 
the more general experience that the tendency is to avoid what 
they describe as new fangled notions, and to use what their most 
remote ancestors have been in the habit of using, or to select the 
cheapest thing in the market. There are some, but unfortunately 
only a few, who select as you suggest; and their number would 
doubtless be increased if, as your correspondent last week suggests, 
public and conclusive boiler tests were made, and the whole subject 
were thoroughly ventilated in the press by competent authorities. 
Then as to some of the claims of this boiler to which you refer, 
viz., safety and economy, which are the most important qualities a 
steam boiler can possess. 

There are many hundreds of boilers of the various water-tube 
types now in operation in this country, yet how seldom we hear of 
a dangerous accident to one ofthem. Perhaps halfa dozen in all 
have occurred during the last fifteen years. Andcompare an accident 
to this type with one to the shell boiler. With the latter whole 
factories have often been razed to the ground, and much loss of life 
to persons, even outside the factories. Only this week a shell boiler 
is reported to have exploded and caused more deaths and damage 
than all the water-tube boiler accidents on record. With the 
water-tube boilers not a brick of any building has ever been 
displaced. Cases of severe scalding to persons in immediate 
proximity to the boilers are on record, but very few deaths are 
attributable to water-tube boiler accidents. Surely this immunity 
from terribly disastrous accidents, so common to the shell boiler, is 
worth something, considering the thickly populated neighbourhood 
in which many boilers are erected, and the thousands of hands em- 
ployed around and about the boiler-houses. 

These boilers have been carefully and repeatedly tested for 
evaporative duty, and it has been found to range from 91b. to 
12 lb. of water per lb. of coalconsumed. There is alsoan economi- 
cal gain in the erection and brickwork which is of the simplest. 

In the early types of the water-tube boiler faults existed which 
experience has enabled the various makers to remove. (1) Steam 
— was too much restricted. (2) Cast iron was too freely used. 
(3) Joints were too many, and were imperfectly made. India- 
rubber—always an uncertain material in such a position—was used, 
and strange to say is still used by some makers. But now experi- 
ence has enabled the boiler-maker to master the difficulties that 
surrounded his early experience, and with ample steam 5 and 
large connections, with wrought iron or mild steel, and a rigid 
exclusion of cast iron, and with coned-faced joints instead of india- 
rubber, and with greatly decreased number of joints, besides the 
various other minor improvements, the water-tube boiler has 
grown into a cheaper, safer, more reliable, and more economical 
boiler by far than it ever was, and those we are now supplying are 
giving plet ti ion, and they will compare (lee 
with any shell boiler in the points your article enumerates. 

JOHN H. Hackwortu, Managing Director. 
The Machinery and Hardware Company, 
147, Queen Victoria-street, London. 


Srr,—A propos of the article on water-tube boilers in your issue of 
the 13th inst., in which was expressed the desirability of having 
the views of some authority on the subject, we beg to enclose copy 
of a letter written by a gentleman acknowledged to be at the head 
of his profession in America, which we trust may prove of some 
interest, and that you will give it space in your valuable columns. 
The gentleman in question is Mr. Charles E. Emery, Ph. D., of 
New York, who has conducted to ful operation the gigantic 
enterprise for the distribution of steam Rasughout the city of New 
York known as the New York Steam Company, whose first station 
or central plant has now been in use some two years or more. In this 


the tained better results with that type of lift than 
had been obtained with any other type. They saw, however, 
that the “‘ Standard ” hydraulic elevator made it possible to arrive 
at still higher and better results, and they became the purchasers 
of the patents. Their experience as to the life of ropes when used 
in connection with the ‘‘ Standard” hydraulic elevator is, there- 
fore, limited to the period of about six years. As there has been 
no general renewal of rope in those which were first fixed, we feel 
that we are well within bounds when we estimate the life of a rope 
at five years, 

“ Economiser” is quite correct in suggesting that the average 
cost of new rope should be added to the cost of repairs, and as 
nothing pleases us better than to give precise figures and to have 
“the truth, the whole truth, and nothing but the truth” fully 
known, we beg to say that the cost of an entire suit of ro e8, 
including the hand rope for one of the highest instances named in 
our letter appearing in your paper of 27th ult., was £6 19s. 3d. 
The time required to fix new ropes upon a lift would be, for one 
skilled man and a helper not less than four nor more than six 
hours. Taking the latter time, viz., six hours, we should be very 
happy to execute orders to any extent. Six hours’ labour, there- 
fore, for the two men, added to the cost of the rope already cited, 
will give the sum, which, divided by the number of years during 
ak the ropes will last, will give the cost per annum of new rope. 
Although our experience warrants us in assuming five years as the 
life of the rope—and we will show many instances very much 
longer—‘‘ Economiser ” may object ; if so, it will answer our pur- 
pose almost as well if he counts the life as four years; and even 
so the results will be eminently satisfactory for us. 

We have thus indicated the sum which should 
account of new rope. We now turn to ‘ i 1 
in regard to the cost of packing. While in our previous letter we 
gave sufficiently full information to enable anyone to understand 
the theory and working of our lift, we did not, of course, go into 
every minor detail. You might have rebelled at the space required 
for that, and, obviously, we should not deem it expedient to adver- 
tise to other manufacturers a great many points in practice which 
are the results of our own experience. ) 

The packing is internal, but ‘‘ Economiser ” is quite mistaken in 
supposing it to be difficult of access. We packed a machine 
recently, one of those in the Albert Hall-mansions. The work 
was begun at 2.30 p.m., and the elevator was in use by the tenants 
again at 6.30 p.m.; the time during which it was out of use being 
therefore, say, four hours. To repack the piston we simply run 
the car to the top, which brings the piston at the bottom of the 
cylinder; the car is then secured to the overhead timbers, and the 
water is emptied from the cylinder. The man, sitting upon the 
ground, simply takes off the lower cylinder head; the follower is 
there at his hand; that is removed, the old king is removed, 
the new put in its place, the follower replaced, the cylinder head 

ut on again, the cylinder filled, the car freed, and work resumed. 
This is a brief description of the process. It is perfectly easy, 
occupies no more time than we have stated, and the cost is very 
slight. In giving the cost of repairs at the Alliance Insurance 
Company’s building in our last letter, the cost of king was 
included. In fact, if the owners or occupants of any building will 
simply attend to -the ordinary lubrication which all moving 
machinery requires, the only repairs that will be needed are for 
packing and the per annum charge for new ropes. While upon 
this point, we beg to say that our machines are in use throughout 
the United States and in many foreign countries, as shown by our 
prospectus, and that the packing is always done in distant places, 
either by the people owning the lift or by local mechanics; and 
when once a lift is erected, we expect not to hear of it again, 
except in terms of commendation. More than this, we have sent 
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be added on 


machines to distant parts of the United States, to Australia, and 
to India, and have not even sent a man to fix them in the building. 
We have sent such full instructions that local mechanics have been 
enabled to fix the machines in perfect working order, and they will 
be enabled to perform the occasional packings and to put up new 
ropes without requiring anything whatever from us. It is but a 


= 
/ 
| 
| 


JuLy 11, 1884. 


THE ENGINEER. 


31 


little while since an eminent London house purchased from us a 
lift for a new palace in India, and all the work of fixing has been 
done simply from our instructions. 

We reply to ‘‘ Economiser’s ” further question that the necessity 
for new packing, when it exists, is made evident by the fact that 
water can pe the piston. This, again, is made evident by the 
fact that the car will settle, so that should it be left at any par- 
ticular floor for a long time, it would be found to move slightly. 
Even this would not indicate that water was being wasted, for in 
order to waste it must pass also the valve packing. If that should 
occur it would at once be made evident by the almost imperceptible 
rise of the car, so that in either case this failure to stand immiov- 
ably at a fixed point indicates that the time has arrived for packing. 
We think nothing more need be said upon this point save to 
remark that we expect the first packing will need to be replaced in 
from three to six months after fixing, thereafter we expect the 
packings to last from six months to a year. In large buildings 
where large and powerful machines are used, and where a skilled 
machinist is employed to care for the machinery, the packing will 
last much longer. For example, in the case of the building men- 
tioned in our last letter, viz., the United Bank Building, New York, 
the packings had been in use more than two years when the writer 
left that city, and notwithstanding the enormous work, they gave 
not the least indication of a need to be replaced. It may be that 
they are still running. If ‘‘ Economiser ” and any others interested 
will take the trouble to go into the testimony as before suggested, 
they will get abundant and satisfactory testimony upon all these 
points. If they will not take the trouble to do this in the face of 
our offers to furnish explicit particulars, list of places, and to pa 
any reasonable expense, is it too much to expect that they s all 
take our own testimony when the particulars are thus recited? 
‘* Economiser’s” last paragraph has already been answered in part. 
It only remains to allude to his remark that we appear ‘‘ to need 
reminding that safety gears do fail.” In reply to this we have 
simply to my that we have been building lifts for more than thirty 
years, and that our safety gears have never failed. No one has 
ever been hurt or killed by the failure of our machinery. We did 
not describe all our safety appliances in our last, and will not ask 
for space to do so now. We will simply say that many engineers 
have called at our office, have had our safety appliances explained 
to them, and have been asked to show how our safety appliances 
could fail, they have been unable to do so, and have frankly 
admitted that safety appeared to be absolutely secured. If 
“*Economiser” will give us the pleasure of a visit, we have no 
doubt that his examination will lead to a similar result. 

In view of the interest which is being excited, we have written 
to our New York house to procure affidavits from those using the 
Standard hydraulic elevator in the’ United States, as to all the 
points which have been touched upon in this correspondence, viz., 
as to cost of power, cost of maintenance and repair of every kind, 
life of ropes, &c. &c.; to have these affidavits executed before 
H.M. Consul-General at New York, and to forward them to us as 
speedily as possible. When these shall have arrived, it will give 
us great pleasure to submit them to any or all who may be in- 
terested. Such affidavits in connection with information obtain- 
able here in London will, we believe, furnish a complete body of 
testimony. If it be not complete, we respectfully ask to be 
informed what more can be done? 

Your paper contains other letters calling for reply from us. 
Before entering upon this reply, we beg to say that in writing our 
former letter, and in writing the present one, we have had in view 
three classes, viz.:—(1) Consulting engineers, or those not 
pecuniarily interested in elevator manufacture; (2) architects 
s2eking that full knowledge that will enable them to advise their 
clients wisely ; (3) ge or prospective owners of buildings using 
or proposing to use lifts. In addressing these classes, it was right 
for us to put down plain unvarnished statements of fact. We 
said nothing about other makers. If we confined ourselves to 
facts, we gave no occasion for any others to indulge in unfriendly 
attacks. If we did not give facts, then it was right that the errors 
should be pointed out, and we certainly furnished every ible 
means of doing so. First we turn to the letter from Messrs. 
Smith and Stevens. Before proceeding with this, we beg to lay 
down this ——- : In deciding upon the use or purchase of a 
lift, the following points should be considered by each of the classes 
before referred to, and to whom we address ourselves more parti- 
cularly :—(1) Safety ; (2) certainty of uninterrupted use ; (3) cost 
of power ; (4) cost of maintenance and repair; (5) durability or 
longevity ; (6) first cost. 

We think we have stated these points in their order of relative 
importance, but of course architects and owners may change the 
order to suit themselves if they wish. Bearing these points in 
mind, and referring Messrs. Smith and Stevens to the remarks 
already addressed to ‘‘ Economiser,” we now proceed to say that 
we shall follow the plan adopted in our former letter, viz., to 
recite facts which can be verified. It is to be regretted that 
Messrs. Smith and Stevens have not adopted this plan. Since 
they have failed to do so, we shall feel constrained to furnish a 
few additional facts. It may be possible that we shall indulge in 
what Messrs. Smith and Stevens call ‘‘roseate hues.” If this be 
80, it will be because the facts create the hues. Certainly Messrs. 
Smith and Stevens will not consider themselves included in either 
of the classes to whom we have addressed ourselves, and we fear 
it is certain that Messrs. Smith and Stevens will fail to be con- 
vinced by anything that we say, however fortified by testimony. 

Messrs. Smith and Stevens say that their system of hydraulic 
balance lifts has on several occasions been cukeaiiaed to eminent 
consulting engineers, with the especial object of comparison with 
the American lift, and invariably with the same result—that the 
American lift has been rejected. The number of orders we have 
received are, at least, so many proofs to the contrary. They fur- 
ther say that in the cases of at least nine lifts the purchasers were 
led by their professional advisers to decline the Standard elevator, 
and to adopt that made by Messrs. Smith and Stevens. We have 
only to say with regard to this that it is to be regretted that they 
have not named the cases. It may be true—and certainly we 
shall not be so rude as to impute an untruth to Messrs. Smith and 
Stevens—but we have only to say that we are in ignorance of the 
eases. Our lift probably enjoyed the eloquent advocacy of Messrs. 
Smith and Stevens. It certainly did not enjoy our own. Let us 
be candid, however, and admit that there are those who would 
select the Smith and Stevens lift, even when we had had every 
opportunity to — our own interests. We have lived quite 
long —— to learn that there are buyers for everything, and that 
the best thing is not invariably chosen. 

Messrs. Smith and Stevens refer to one large building where one 
of the “‘ Standard” elevators has been workin; fee, or four 
years, and where the Smith and Stevens hydraulic balance machine 
was adopted when a second passenger lift was required. In this 
case we regret extremely that they have not mentioned the names. 
We will do so, and will give all the particulars to those who may 
call upon us, but perhaps it may not be best to print it just now. 
Later on we think there may be ample reason why we should, We 
may simply say that the building is not owned by a private firm, 
but by a corporation having very many members, some of whom 
may be very glad to learn some of the facts. The building has not 
one but four Standard elevators, viz., one passengers’, one goods’, 
and two short lifts. They have been working for several years, 
and a 6-horse power gas engine has been working the pump which 
delivers all the water required. The working of these lifts has 
been, and is, eminently satisfactory. We too have received, not 
one letter, but two from the architect, and these, as well as his 
verbal statements, assured us of their satisfaction. In one letter 
the architect says:—‘‘ The proposed new lift does not imply dis- 
satisfaction with the machines put up at by your 
company,” and, in another place, that “the lifts fixed by your 
company at were very satisfactory.” In a later letter he 
says :—*‘ Your lifts at work admirably.” These letters will 
be shown, and all particulars given, to any disinterested inquirers 
who may call. Now, the remaining facts in regard to this 


case are simply as follow:—A lift was wanted in a stair-well to 
go to the top floor of the house; there was not room enough, if the 
car went to the top floor, to furnish a support for the overhead 
sheave timbers, and the architect was not inclined to make the 
necessary provisions for such support. On account of this decision 
was made in favour of a ram lift. So well satisfied was the architect 
with our work, that he offered to give us the contract for the 
work if we would make a ram lift. We declined to do so upon 
any terms, and age. jo the order was given to Messrs. Smith 
and Stevens. We had pointed out to the architect as well as to 
his a that the giving of this order did injustice to us, 
and would be used to our great disadvantage, but the unwilling- 
ness to provide the overhead supports appeared to control, and 
the order was given. We freely admit that it was a matter of 
extreme regret tous. We are happy now to say that the regret 
has quite re aga and that the event—like many other 
events in this life which appear dark and forbidding as they 
approach—has been found to assume very roseate hues for us as 
it recedes into the past. Not long after the Smith and Stevens 
lift was fixed, a very wealthy and very eminent London Corpora- 
tion, wishing to order a first-class passenger lift, entered upon an 
exhaustive investigation through their own engineer. We do not 
feel at liberty to print the names without permission, but they 
are entirely at the service of disinterested inquirers. The engineer 
visited the large building to which Messrs. Smith and Stevens 
have referred, and made a careful comparison with our own 
passenger elevator. As a result, the order was given to this com- 
pany, and not only was that order given, but other and numerous 
orders are to follow, as we are informed. This is one of the many 
engineers who have not invariably preferred Messrs. Smith and 
Stevens. We are warranted in saying that it was found that the 
first cost of this lift was very much in excess of the first cost of 
that which we had proposed to put in—more we believe than twice 
as much ; and that the cost of working is materially more than the 
cost of working our own. The cost of maintenance and repairs is 
of course not yet known, as the case is too recent. e have 
simply to say that disinterested inquirers have only to visit this 
place and examine the two passenger lifts in order to arrive at a 
conclusion which will not be a happy one for Messrs. Smith and 
Stevens. We will drop this with a simple remark that, just as 
it stands, nothing can be better for our interest than this case 
with those willing and able to understand the truth. Messrs. 
Smith and Stevens say that two considerable contracts for lifts 
are now pending in London, and that in each, under the advice of 
engineers, the American and all other suspended lifts are excluded 
from competition. We have only to say that we have no know- 
ledge of these cases. We know one case where they have got or 
are to get the order for a contract for lifts in the City, but in this 
case we are informed that a committal was made to Messrs. Smith 
and Stevens before we were known or understood, and that, had 
it been otherwise, we should have got the order. 

Let us bring out another fact for the benefit of Messrs. Smith 
and Stevens. The papers report last week—vide Building News— 
that Messrs. Smith and Stevens have been awarded a contract for 
a patent suspended lift for a new building in Victoria-street. In 
this case we had tendered, but the contract had been given to 
Messrs. Smith and Stevens simply and only because their price was 
much below our own. This was the only objection made to our 
i poe by the owner, whose idea was that the other ‘‘ would do, 
and cost much less.” The order is not for a patent balance lift, 
which costs very much more than ours, but for the suspended lift. 
Perhaps Messrs. Smith and Stevens have said that the suspended 
lift is just as good as the American. If they have done so, we 
have only to suggest that they publish a cut of that machine, as we 
have done, and allow an opportunity for engineers and others to pass 
opinions upon that question. It certainly would never be purchased 
were it not for the existence of a class of people whose idea seems 
to be to get for the least possible sum thing that ‘‘ will do.” 
Certainly the people who buy this class of lift do not appear to 
mind the importance of those points which we have laid down in 
our proposition. It will be seen that we are not talking generali- 
ties, but stating facts. Let us goa little further. Messrs. Smith 
and Stevens say that many of the points of advantage claimed by 


must receive a word of comment, and it is difficult to speak of 
these two paragraphs patiently. We have before claimed absolute 
safety. It may be well to point out here again that we use never 
less than four lifting ropes for a mger machine, each of which 
is entirely independent of the ake. Sometimes we use six, some- 
times eight. To speak of danger with this —ow of ropes, 
and with all the other features of safety, is simply an absurdity. 
Messrs. Smith and Stevens say that they are making a suspended 
lift, “‘ which is as economical, works as smoothly, is as noiseless, 
and is fully as safe as the American lift, and costs about half the 
money.” We distinctly except to this statement, in each and 
every of its particulars ; and, since we may not charge these gentle- 
men with a deliberate attempt to mislead, we simply say that the 
statement betrays an absolute ignorance of the Standard hydraulic 
lift. We ask these gentlemen for facts in support of their state- 
ment. How many ropes do they use? Do they have solid water 
on both sides of the piston at all times? Let them state the facts, 
and where such a machine can be seen. 

Perhaps, however, we have gone far enough at present; we are 
taxing your space heavily we know, but can only plead that we 
have not made it necessary. We again repeat that we are seeking 
to reach only the classes before named. We have neither time nor 
pen maa for personal controversies. We have stated our sincere 
and unqualified belief in the superiority of our lift. We have 
given some of the facts upon which our belief is based. There are 
a multitude of facts yet to be given. Not one statement of fact 
is challenged or overthrown, and we believe that no similar degree 
of merit can be shown by any other lift. If it can be, let it be 
shown. Of course, the comparison must be upon all of those 
points named in our proposition, for one machine may have one 
merit equal to our own, another may have another. We may con- 
cede safety in one case, smoothness of working in another, &c.; 
but what one contains them all to the same degree? and what one 
can be relied upon for uninterrupted working as ours? It is the 
combination of all these qualities, and notably the second of the 
points named, which has wrought the wonderful change witnessed 
in the United States during the last six years, and which we 
expect to produce in this country. Messrs. Smith and Stevens’ 
questions as to cost of packing, &c., have already been answered. 

Perhaps we may be allowed just one word as to the other 
correspondents. To Mr. Bernays, M.I.C.E., we have only to say 
that it will afford us very great pleasure to make his personal 
acquaintance and to explain our machine, and, further, that we 
are abundantly satisfied as to the validity of our patents. 

To Mr. Hayes we may say that we are a little surprised that he 
speaks of the excessive speed in America as a defect. Excessive 
speed is used there a because it is required. We began at 
slow speeds, but as people became accustomed to the elevator they 
required higher and higher speed, so that in a multitude of offices 
in the lower part of New York no speed less than 350ft. per minute 
would be tolerated. Mr. Hayes evidently does not understand the 
machine, or he would know that any desired speed, from 10ft. per 
minute up to the maximum, is at the command of the attendant, 
or any required quickness or slowness of starting. It is this 
perfect flexibility, this perfect answering to every require- 
ment, which, in part, gives this machine its place of superi- 
ority. In some instances this high is a matter 
absolute necessity. For example, in the new building of the 
Western Union Telegraph Company in Broad-street, next the 
Stock Exchange, there are two of these lifts running at a ae of 
over 400ft. per minute. Has Mr. Hayes ever heard of a lift made 
by Otis Brothers and Co.—our New York Housc—being the cause 
of any casualty or accident whatever, or of any elderly person 
suffering from a severe strain of the nervous system? Mr. Hayes 
admits that “‘on the score of economy in working, would also 
doubtless compare favourably with aapling we are doing here in 
London.” Mr. Hayes know any place in London where 
equally good results are attained on the score of economy? If 
there are such cases, we are trying to learn where they are. It 
occurs to us at this moment to say that the Liverpool and London 
and Globe Insurance Company, of this city, have a fine building in 
New York in which our lifts are used. No doubt they can give 


us are common to every hydraulic lift, and, of course, this is quite 
true. Then they p to examine the statement for cost of 
water for the Alliance Insurance Company’s lift, and they quote 
our statement that the cost of water is not more than 

per annum. It is worth while to quote this passage in 
its entirety: ‘“‘This is given as a rate of £20 per annum, 
and farther on, in a cloihudion relating to the same lift, 
it is implied that the lift makes ten journeys per hour. This 
at ten hours per day for 300 working days per year, with water at 
1s. per 1000 gallons—the average rate in London—would cost 
£135. At the same rate £20 worth of water will allow of fifteen 
journeys only per day. Some of our lifts make from 180 to 200 
journeys per day.” We said that the cost of water in this case did 
not exceed £20 per annum. We gave the cost of repair, and the 
repair bills did include packing. We proceeded to say that if in 
this case it were not possible to get the water from the street main, 
and if it were necessary to pump sufficient water for ten complete 
journeys per hour, only o-a-horse power would be required. Com- 
menting upon this, Messrs, Smith and Stevens say that the use of 
9000 gallons of water per day for a year at 1s. per 1000 would 
amount to £135. This isa ages little arithmetical statement, 
and indicates a commendable knowledge of the multiplication 
table. It might have been amplified for the pleasure of Messrs. 
Smith and Stevens, if not for the gratification of your readers. 
For instance, it might have been said that at 2s. per 1000 it 
amounts to £270, and at 4s. to £540, &c. But what has this to do 
with the question? Does it disprove the statement that in that 
building the cost for water does not exceed £20 per annum? Does 
it disprove the statement that to pump fifteen gallons of water per 
minute 69ft. high is 0°4-horse power? 

Messrs. Smith and Stevens say we ap to have written for 
that very small section of your readers who do not know anything 
at all of hydraulic lift details. For what class did Messrs. Smith 
and Stevens write this? We have given a variety of facts and 
figures, not one of which is challenged; and they give neither 
facts nor figures which have any bearing. Who do they expect to 
affect by what they have said? They say that 1s. per 1000 is the 
average rate in London. We reply to this that two water companies 
have distinctly agreed to supply water at 6d. per 1000 gallons. This 
is another fact; but of what use is it to cite such things? Let us 
here bring in another case which may interest Messrs. Smith and 
Stevens. We have given the case of the Alliance Insurance Com- 
pany. We have stated exactly the cost of running and the cost of 
repairs. In our previous letter and in the present one we have 
exhausted that subject. The statement is not challenged, and 
cannot be. 

Since Messrs. Smith and Stevens’ modesty forbids them to cite 
their own cases, let us try to elicit complete information respecting 
one of their patent balance lifts : and we will take for this purpose 
the building called the St. James’ Residential Chambers in the neigh- 
bourhood of the Alliance Insurance Company’s building. We sup- 
pose that the first cost of this lift with all its appurtenances, one 
gas engine, &c. &c., is more than twice the first cost of the lift in 
the ‘Allian ce Insurance we building. The cost of working 
the Alliance is, as already cited, not more than £20 per annum. 
It is ready for use at any hour of the night or day. No special 
person is employed for its care. Let the facts be published in 
regard to the St. James’ building, as to whether the first cost is 
not double that of ours; as to the amount of room taken up in the 
building ; as to whether any rooms have been injured by the pre- 
sence and use of the lift; as to the cost of working, including the 
wages of the skilled attendant, &c. &c.; as to the effect upon the 
building from noise and smell of the engine; as to the effect upon 
the comfort of the tenants by their inability to use the lift after 
the gas engine is stopped at night. Let all these points be brought 
out and a comparison made. 

The two closing paragraphs of Messrs, Smith and Stevens’ letter 


y as to their economy, efficiency, and safety. 

We again, and in conclusion, simply ~ re to the facts. Thou- 
sands and scores of thousands of Englishmen have gone to the 
United States in the prosecution of their business. They have had 
hearty welcome, fair play, and full scope, and in due season they 
have returned to their own country to enjoy the rich reward which 
they have earned by their ability and enterprise. We ask for that 
which they have had. We ask for that candid and intelligent 
examination, and for that fair play, which we still believe to be 
British, notwithstanding some conspicuous examples of very unfair 


play and misrepresentation. 
Ws. Auc. Gipson, President. 
American Elevator Company, 38, Old Jewry, July 8th. 


PERKINS’ STEAM OVEN. 

S1r,—In your account of the performance of Perkins’ steam 
oven for baking bread, in your issue of the 4th inst., you state that 
ninety sacks of flour per week can be baked at a cost, for fuel, of 
15s., being at the rate of 2d. per sack. I have erected several of 
the steam ovens in this district, and have obtained a much better 
result, for one of my clients informs me that the result of careful 
experiments he made shows the cost of fuel to amount to only 
14d. per sack of flour baked, and as only thirty-five sacks were 
being baked per week, in one oven, and often intervals of one hour 
between each batch, my client informs me that if the oven was 
worked to its full capacity the cost of fuel would not exceed 1d. 
per sack. Gas coke was the fuel used, and the price was 6s. \ 
ton. JAMES JOHNSTON, Assoc. M. Inst. C.E. 

Manchester, July 7th. 


JOHN BRAITHWAITE. 
Srr,—I notice in your number of June 6th you have a short para- 
graph relating to the death of Mr. A. S. Braithwaite, of New 
nd. Your information is not correct, for that gentleman was 
not in any way cted in busi with his brother Jehn, who, 
you remember, died some ten years back in London. I have 
heard my father, John Braithwaite, state that Mr. A. S. Braith- 
waite did ride on the engine on the day of race. 
Bescot Lodge, W: a Rost. BRAITHWAITE. 
July 2nd. 
(For continuation of Letters see page 32.) 


TENDERS. 


STRATFORD-UPON-AVON SEWAGE WORKS. 
E. PritcHarD, C.E., engineer, Westminster and Birmingham. 
Contract No. 3.—For constructing pumping station, pipe laying, 
and other works, 


£ 8. 
Pervins and Sons, Dudley.. .. 5689 15 11 
G. F. Smith, Milverton .. .. .. «2 5600 0 
B. Cooke and Co., London.. .. .. .. .. «- -. 5500 0 0 
Holme and King, Wigan .. .. .. .. .. « « 4777 0 0 
Roberts, Stratford-on-Avon .. .. .. .. .. .. 4500 0 0 
Hilton and Sons, Birmingham. . 4430 0 0 
Currall and Lewis, Birmingham 4318 0 0 
Cunliffe Leigh, Lancashire .. .. 7 00 
Law, G., Sutton Coldfield—acce: 4017 2 0 


SovutH KEnsINcTON MusEuM.—Visitors during the week ending 
July 7th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 8612; mercantile marine, Indian 
section, and other collections, 3318. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1575 3 
mercantile marine, Indian section, and other collections, 238. 
Total, 13,738. Average of corresponding week in former years 
19,930, Total from the opening of the Museum, 21,170,885. 


} 
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THE Marquess of Londonderry has recently acquired an 
extensive site at Nine Elms, alongside the river Thames, for 
the purpose of developing on a large scale his scheme for supply- 
ing coal from his own collieries in the county of Durham direct 
to consumers in London. Mr. Henry Adams, M.LC.E., 
Queen Victoria-street, was instructed to prepare plans for the 
necessary works, and we now illustrate above the arrangement 
decided upon. A series of six flat-bottomed coal hoppers, each 
containing 300 tons, is carried upon cast iron columns and 
roofed over. In front of the wharf an overhead tramway, sup- 
ported on piles, has upon it three portable steam cranes, by 
which the coals will be unloaded from the steamers direct into 
the front hoppers 
the back row of hoppers the coal tubs will be landed on toa 
novel form of trolley running on rails over the hoppers, from 
which they can be tipped to avoid transshipment into trucks and 
consequent breakage. Each hopper is fitted with two double 
9ft. screens inclined towards a gangway, which runs from 
front to back, and the small coal falls through the screens into 
the space under the hoppers, which is cased in to contain it. 
Under the mouth of each screen is placed a sack-weighing 
machine of the most approved construction, and being 
| gdm Saeed the labour will be required in attending to 

em. 


Along the rear of the hoppers upon the ground level is a 
bench, against which the vans will back to receive the coals, the 
gangway for the men being kept at a dead level throughout. 
This standing space is roofed over in similar spans to the hoppers 
above, and the whole is arranged to admit of unlimited exten- 
sion without interfering with the hoppers and buildings about 
to be constructed. The timber, of which there will be a very 
large quantity, is all creosoted Memel. The supporting columns 
are forty six in number, with an aggregate weight of over 
60 tons. The foundations for the columns consist of concrete 
beds 6ft. Gin. square and 16ft. deep, going through the made 
ground and resting upon a firm substratum. In the front part 
of the yard a suite of offices and foreman’s residence, with men’s 
mess-room, &c., will be built from Mr. Adams’s designs, still 
leaving ample space for any other buildings which may hereafter 
be required. 

The manufacture of patent fuel from the small coal will pro- 
bably be carried on, the coal being brought to the apparatus by 
means of travelling belts. 

The wharf, being very near the main line of the London and 
South-Western Railway, could by a short viaduct be placed in 
& good position for delivering sea-borne coals on that railway. 

A substantial retaining wall has been built with a main 
frontage of 150ft., and a return frontage of 50ft. Tenders have 
been accepted for the building and n appliances, and it is 
expected that the wharf may be ready for work by the autumn. 

Messrs. Edward Withy and Co., of Hartlepool, who have built 
several vessels for the Marquess’s fleet of colliers, have now in 
hand an order for two boats, one being a special steamer capable 
of passing under the bridges, and which will load at his own 
harbour, Seaham, within a mile of the collieries, and be dis- 
charged alongside the wharf, which will hereafter be known as 
the Seaham Coal Wharf, County Durham. 


DOUBLE-ACTING RATCHET BRACE. 
THaT we may become accustomed to almost anything is not 
more forcibly shown in tool mechanics than it is with the 
common ratchet brace with which we are, and allow our men to 


with a minimum of breakage. For supplying | - 


be, content to give a drill, say, a quarter of a cutting revolution 

for each equivalent of half a revolution of the hand by which it | 
is worked. If the back stroke of the ratchet brace lever could | 
be made to do half the work, then the time occupied by it would | 
be no loss. As it is, however, the back stroke is wholly lost, | 
unless we may consider the rest which the hand gets to be some | 
set off. Many attempts have been made to utilise the back | 
stroke in the continuous movement of the drill, but no simple 

arrangements have been brought out, and a complicated thing | 


for this purpose will not answer. Small bevel gearing is out of 


place where so much heavy work has to be done. The feeding 
device is more difficult of arrangement in a double-acting brace, 
and this has proved an obstacle to its production. The greater 
efficiency of such a brace will compensate for some extra cost 
and weight, while some gain will also be made, not only due to 
the continuous action of the drill, but to the finer point and 
edge which can be put on a drill not liable to pressures so hea 
as when single-action is used. A double-acting brace, illustrated 


VY | chief engineer, to the 


above, has been brought out by Mr. R. K. Jones, of the Eureka 
Works, Birkenhead, with the object of overcoming the objec- 


tions to the old brace, and to the double-acting braces which 
have yet been proposed. It is constructed so that it can be 
used for speed or power; that is to say, to work fast for 
drilling small holes, or at slow speed for drilling large holes, 
this being effected by using one or both handles, shown in the 
accompanying engraving. When holes above jin. are to be 
drilled, one handle is made fast to the drill-post, as shown, by a 
wire clip. The arms may be extended until theyphave 180 deg. 
between them, and in this way a 2in. hole may be,drilled with a 
16in. ratchet} brace, and a lin. hole through a jin. plate has 


Besides the application of the 
brace for general ordinary work 
it has been adapted by the 
maker for mining purposes, 
drilling rock, coal, &c. The 
brace and its construction are 
clearly shown by the engra- 
vings above. From the sec- 
tional engraving it will be 
seen that in one stroke the 
drill is driven by the ratchet 
and pawl direct, and in the 
other stroke by the other 
ratchet and pawl, through the 
intervention of the spur gear 
between the two ratchet wheels 
hollowed out to receive it. The action of the brace is thus 
rendered continuous. 


Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Alfred Waters, chief engineer, 
to the Neptune; Andrew Spalding, chief engineer, to the Sphinx ; 
Robert Hall, chief engineer, to the Crocodile; H. G. Johnston, 
Asia, for the Emerald; W. E. Blackburne, 
chief engineer, to the Orontes; H. J, Rampling, eer, to the 
Achilles; Thomas Owen (b), to the Pembroke, for the Warspite ; 
Horatio H. Walton, to the Asia, supernumerary. 
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EXCAVATORS ON THE PANAMA CANAL 
WORKS. 


We illustrate on page 23 one of the excavating machines 
designed and constructed by MM. Weyher and Richmond, 
Société Centrale de Construction de Machines, Pantin, France, 
for the Isthmus of Panama Canal works. Our engravings are 
copied from those which have been published in our contem- 
porary Le Génie Civil. The machine presents many points of 
interest. 

In cutting the canal, all those portions accessible by water 
will be made by steam dredging machines. Work “in the dry” 
will be effected by excavators of the type we illustrate. The 
total number employed will be about eighty ; about forty are now 
in operation. The excavators may be divided into two classes. 
One going in front opens a trench ; this is followed by another 
whose function is to enlarge the trench. We have to deal now 
with machines of the second type, which resemble in certain 
respects those employed on the Suez Canal by M. 
Couvreux. These may again be divided into two classes, accord- 
ing to the way in which they work. The first shown by A, 
Fig. 1, acts above the level on which it stands, The other, B, 
Fig. 1, works below that level; both employ endless chains 
mounted with buckets in a way which will be readily understood 
from Fig. 1. In the first, it will be seen that it is the buckets 
on the upper side of the chain which ascend full; in the second 
the full buckets are on the under side of the chain. The first 
discharge themselves in the usual way by turning over the top 
carrying wheel; but the buckets in the last could not so empty 
themselves, and a very ingenious arrangement has been devised 
by M. Weyher to get over the difficulty. The legend on our page 


illustration refers to the different parts, and will suffice to make 
the general construction of the machine quite clear. Three 
rails are used, on one of which run two double-wheeled bogies, 
on the other rest six carrying wheels. The truck is composed of 
two frames of wrought iron u, with suitable crosspieces, on 
which is built up the rest of the machine. A central buffer is 
fitted at each end, and the gauge of the rails—5dft.—is that of 
the Colon and Panama Railway, over which the machines have 
toberun. The diameter of the wheels is 2ft. 7}in., and the 
extreme wheel base 10ft. The third line of rails is employed to 
extend the base of the structure toward the bucket ladder to 
give stability. The small bogie wheels before referred to as 
running on this third track are lft. Gin. diameter. The total 
width of wheel base is 6ft. 7}in. 


The bucket chain is worked by an engine of 22-horse power, 
making 150 to 200 revolutions per minute. It has two cylinders 
set at an angle of 45 deg., 6}in. diameter, and Qin. stroke. 
The tubular boiler has a heating surface of 153 square feet. 
The gearing is so arranged that the bucket chain wheel makes 
20 revolutions per minute. Each bucket chain is composed of 
twenty-two parts, each carrying one bucket. Each bucket hasa 
capacity of about 16 gallons. The mode in which they discharge 
their contents will be readily understood from Fig. 2. Each 
bucket is secured to the chain by a pin at the mouth end, and 
another at the middle of its length. To the open link is secured 
a flat plate, and so long as the bucket lies parallel with the chain 
this plate forms half of its back. When turning over the top 
eam wheel the bucket is compelled to rotate on the middle pin, 
and therefore it is pulled away from the plate, the then lower 
half is left for the time without a back, and the contents are 
discharged into the shoot. Fig. 2 shows one bucket just turning 
over, while the other having dischi its contents is now 
descending empty parallel with the chain. The details of con- 
struction of the bucket ladder are so simple, and so clearly shown, 
that we do not think any minute description is necessary. 

The machine is made to travel along the rails by a little 
horizontal engine 4, driving an endless screw, which operates 
a couple of chain wheels. The axles are fitted with similar 
chain wheels cc, and thus the rotation of the carrying wheels is 
effected. When the machine is to be used at A—Fig. 1—the 
bucket ladder we have described is removed and replaced by 
one of the ordinary construction. 

In the following table we give particulars of the various ma- 
chines employed; the two systems of working are known as 
“fouille,” Fig. 1, B ; and “décapement,” Fig. 1, A. We have 
not thought it necessary to translate this table :— 


2 | Rendement 
= Capacité| Rendement ‘théoriquepar 
8 théorique |heure et par 
B lez godets.| par heure. | force de 
Type des appareils. | 
| 
- 
ch’v lit’s'lit’s} ms m3 | m3 | m3 
Weyher et Richmond..| 22 |200 30 75 | 90} 135 | 162 6 136 | 7 363 
De Ville-Chatel (gran 
modele) .. .. ..| 30|70 18 180 |115| 140 123 666 | 4 134 
De Ville-Chatel (petit) 
modele) .. .. ../10] 30 30/50/ 90 90 9 000 | 9 000 


It is estimated that the work of the eighty excavators of all 


kinds may amount to about 8 or 9 millions of cubic metres per 
annum. 

The Evrard excavators, of which twelve are in use, differ a 
good deal from that described—the truck has eight wheels 
instead of six, the engine has single inverted cylinder. The fly- 
wheel causes the machine to work much more steadily than is 
the case with that we have illustrated, but a friction clutch had 
to be introduced to prevent breakages due to the momentum of 
the heavy fly-wheel. The bucket chain, Fig. 3, carries twelve 


buckets with a capacity of 35 gallons each. The Evrard machine 
can excavate easily 400 cubic metres, or about 525 yards per day. 

It may not be out of place to say here that while it is difficult, 
if not impossible, to obtain certain information, there is but 
too much reason to fear that the works are not progressing as 
satisfactorily as is desirable. With reference to these un- 
favourable reports, M. de Lesseps states that the Panama 
Company will complete the work it has undertaken without the 
assistance of any Government, and that up to the present time 
nothing has occurred to justify the assumption that the Canal 
will not be finished by the anticipated time, viz., 1888. As for 
the capital required, M. de Lesseps says that peuple seemed to 
forget that the preliminary works, the purchase of machinery, 
the creation of ports, stations, &c., cost large sums, without 
there being much to show for it. The company has, however, 
ample means to continue the works. In the first place, only 
half the share capital has been called up. The company has 
150,000,000f. at its disposal, and has power to issue obligations 
for a further sum of 129.000,000f. Moreover, the funds still 
remaining in the hands of the Administration insured the 
regular and uninterrupted progress of the work. The 
preliminary expenses had been incurred, and the real 
work of cutting the canal was being proceeded with 
as rapidly as possible. In the month of . May 660,000 
cubic metres’ of soil were removed, and in June the work done 
was represented by 700,000 cubic metres of earth. The total 
quantity of ground removed was 6,565,534 cubic metres. M. de 

ps repeats that no greater ‘lifficulties had been encountered 
in cutting the canal than had been anticipated, and that there 
was no foundation for contrary assertions. 

The line of the canal is divided into sections, at each of which 
the work is being pushed forward in both directions. The 
American Dredging and Contracting Company has a contract 
for that portion lying between Colon and Gatum, a distance of 
nine kilometres. Work upon the other terminus between La 
Boca and Rio Grande is being done by the Franco-American 
Trading Company. The greater part of the remainder of the 
work is being done by the Canal Company, only a small portion 
of it being under contract. Work is progressing at the following 
] oin‘s, the height of each of which above the level of the oceans 
is given:—Dos Hermanas, 20ft.; Vamos-Vamos, 25ft.; Buhio 
Scid ido, between this and the next point the land rises to a 
height of 165ft.; Buena Vista, 56ft.; Frijole, 44ft.; Tabernilla, 
53tt.; Barbacoas, 46ft.; San Pablo, 104ft.; Mamei, 79ft.; Gor- 
gona, 66ft.; Matachin, 75ft. to 168ft.; Bas Obispo, 100ft. to 
236ft.; Emperador, 228ft.; Culebra, 333ft.; Paraiso, 145ft.; 
Pedro Miguel, 20ft.; Miraflores, 36ft. The total amount of 
material to be dealt with is: 

Cubic metres. 


The amount of material removed up to March Ist last was: 
Cubic metres. 
Earthwork... .. .. 2,967,000 


The severe climate has prevented the employment of as many 
men as could be worked advantageously, and has forced the 
company to substitute black for white labour. Although the 
sanitary regulations are enforced as rigorously as possible, it is 
not in the power of any company to make a negro—such as are 
found upon the isthmus—obey rules which he will not under- 
stand, and which interfere with his present comfort. The 
natural result of his disobedience is that he is soon placed on the 
sick list and sent to the hospital. During the dry season of the 
past year there were about 12,000 men employed on the excava- 
tions, but during the wet months, when operations in many 
parts "3 the line are suspended, only from 6000 to 8000 men are 
at wor 

Machinery and supplies are delivered at Aspinwall and distri- 
buted along the line of the canal by the railroad, which is also 
used to remove the excavated material. The proper disposal of 
this material makes one of the large items of expense, since 
it must not only be taken away from the canal, but must be so 
placed that the heavy rains will not wash it back after the com- 
pletion of the work. 

The manner of carrying on the work and the appliances used 
will be readily understood from our engravings. Besides the 
excavator thereis employed a“ discharger,” usedin connection with 
a marine , having a capacity of 6500 cubic yards per day, 
and a scow, which are now working in the bay at Aspinwall. 
Through a hole in the centre of the hull of the dredge extends 
a powerful frame, carrying an endless chain, to which iron 
buckets are attached. The excavated material is thrown into a 
shoot leading over the side of the d , and whose outer end 
can be raised and lowered. The scow is towed alongside, and 
secured, so as to receive the material falling from the shoot; 
after having been loaded, it is taken to the discharger—a name 
which well explains its duties. This is built upon the catamaran 
plan, and consists of two'long hulls, secured together by over- 


head frames, and between Which the loaded scow is placed. The 
material is elevated by buckets upon ‘an endless chain caryjed 


upon a frame, the lower end of which can be raised and lowered 
by a chain passing through a block in the upper part of the 
cross frame. The material is emptied intoa long iron tube, 3ft. 
in diameter, and supported by guys from a mast. Water is 
pumped into a tube in order to assist the discharge. 

According to the Scientific American, for work of this kind, 
where it is impossible to ascertain the exact nature of the mate- 
rial to be excavated, and where obstructions in the form of 
boulders, stumps, &c., are being constantly and unexpectedly 
encountered, it is doubtful if this method of digging is as rapid 
and economical as that which uses the ordinary dipper and 
grapple. An obstacle of unusual size lying in the path of the 
buckets will obstruct operations, and there is no way of raising 
it. Besides, such obstacles, if raised, are apt to choke the 
delivery tube. 


FOREIGN NOTES. 

THE circumstance that the Anglo-Egyptian military authorities 
haveapplied to Herr Krupp for the supply of a numberof six centi- 
metre camel or mountain guns is being made the most of on the 
Continent, and is regardedas the firstopen acknowledgmenton the 
part of Great Britain of her inability to supply, for the present, 
really efficient guns. That this opinion is rapidly gaining 
ground on the Continent is an undoubted fact, as is proved by 
the desertion—more or less recent—of the English system of 
artillery by the Governments of Turkey, Greece, Spain, Portu- 
gal, Austria, Holland, Denmark, &c. Leading foreign artillerists 
do not, however, deny that England moves in the van of artil- 
lery progress, but it is maintained that the experiences gained 
at Woolwich and Elswick are immediately turned to account by 
foreign manufacturers, whilst in England they are stored up to 
be embodied in the “best gun” of the future. The present 
unsettled state of the gun question in England has not been lost 
upon the Governments of China, Japan, the Argentine Republic, 
&c., who have recently placed considerable orders with French 
and German firms. The Roumanian Government, it is true, 
have lately procured a number of 15 centimetre guns from 
Elswick, which have given results far surpassing those obtained 
by any other gun of similar calibre at present in use. 

Rumours have of late appeared in the German press, to the 
effect that the War Ministry contemplated a large increase of 
field batteries. Such reports have always been denied from 
official quarters, for obvious reasons, but they are nevertheless 
substantially correct, for though there is at present no intention 
to add to the number of batteries already in service, it has been 
determined to bring the strength of each up to six guns instead 
of four. Both Russia and France possess a far more powerful 
artillery force in commission than Germany, but the large 
reserve of guns and trained men at the command of the latter 
Power enable her at a short notice to place a force in the field 
which nearly equals that of the two former combined. 

A series of artillery experiments took place at Havre, on the 
4th of June, for the purpose of testing the efficiency of a new 
design of carriage for the 12-centimetre siege gun, which proved 
successful, Subsequently several shots were fired from a 
24-centimetre steel gun mounted in Fort de I'Ppi, in the pre- 
sence of General Ladvocat, Director of Artillery. At the fifth 
round the gun burst, hurling the breech portion into an earth- 
work in rear, whilst a mass of steel, weighing 4 tons, flew out to 
sea. The gun was manufactured in 1874, and the charge used 
weighed 55 kilos., with « projectile of 144 kilos, The accident 
is ascribed to tie fact that some of the coils had become 
loosened. 

The Hungarian Steam Shipping Company “ Adria” has 
determined to profit by the present stagnation in the English 
shipping trade so as to increase its fleet of steamers. Herr 
von Peichl, nautical director of this company, is at present in 
England for the purpose of purchasing six or seven steamers of 
medium size, with which the company will open new lines 
between Fiume and Venice, &c., under a subsidy from the 
Austro-Hungarian Governments. 

The Spanish Admiralty are having designs prepared for 
several powerful ironclads and unarmoured cruisers, which it is 
intended to build in accordance with the projected plan for 
increasing the strength of the navy. It is reported that the 
cruisers will be constructed on the system advocated by Mr. 
Mackrow, of the Thames Ironworks, as the vessels of the Gravina 
class have given great satisfaction, especially as regards the 
facility with which the entire armament can be used on either 
side. A large portion of the programme is devoted to torpedo 
boats, to which branch of marine warfare the Spanish naval 
authorities have devoted special attention. It is reported that 
a boat built by a continental firm, on designs supplied by 
builders at Poplar, was found to be so carelessly constructed 
that the same had to undergo a thorough overhaul on its arrival 
in Spain, and it is therefore not unlikely that these boats will 
in future be not only designed, but also built, on the Thames. 

The Vulcan Company, of Stettin, have secured the contract 
for several fast paddle steamers, which are intended to run, under 
a subsidy from the German Government, as mail steamers to 
Sweden. They offer no special novelty of design, and resemble 
the boats built by Messrs, Burmeister and Wain for the Korsor 
and Kiel route. 

It is reported that the authorieties at Whitehall have selected 
the old wooden two-decker Donegal, built at Devonport in 1858, 
to supersede the Vernon as torpedo school ship at Portsmouth. 
The German Admiralty employ a very different type of vessel 
for the same purpose, viz., the fine new corvette Bliicher, of 
2856 tons, which has been fitted with eight launching tubes for 
torpedoes, and is without doubt the most complete torpedo 
school ship afloat. 


Putney New Bripce.—To-morrow, the 12th inst., a memorial 
stone in the new bridge at Putney will be laid by the Prince and 
Princess of Wales, who will proceed from Marlborough House, 
vid Knightsbridge and Fulham-road, over Putney Bridge to the 
entrance to the New Bridge at the northern end of High-street, 
Putney. They will there enter the works, and see models and 
plans of the bridge in a small pavilion close to the stone to be laid. 
After laying the stone they can, if disposed, proceed for a short 
distance over the temporary bridge to see the piers in course of 
construction within the dam. 

THE JABLOCHKOF¥ LiGHT:—After a period of more than 54 years, 
the pioneer of all the electric arc lights, has ceased to illuminate the 
Thames Embankment by reason of the termination of the contract 
with the Metropolitan Board of Works. The lights were put up 
in 1878 for a three months’ trial, consequently the works were not 
of a permanent character, yet the lights, with the exception of a 
few occasional mishaps, have run well and given general satisfac- 
tion, although no more exposed position could have been selected 
for such a trial. It is an open secret that the price, 14d. per hour, 

id for the lights resulted in a considerable loss to the company. 
ion the recent address of Sir Joseph Bazalgette at the opening 
meeting of the past session of the Institution of Civil Engineers, it 
appears that twice the illuminating power was obtained on the 

mbankment from the Jablochkoff lights which could have been 
obtained from gas if the same money had been expended-—in other 
words, the price should have heen 3d. per hour to have com 
with gas. 
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RAILWAY MATTERS. 


MUvcH satisfaction is expressed at the withdrawal of the oppo- 
sition to the Bill which is to come before the House of Lords, 
authorising the introduction of steam power upon the Dudley, 
Sedgley, and Wolverhampton tramways. The route is at present 
very expensive to work, on account of the heavy cost of horse- 
power, and it is hoped that the introduction of steam will cqn- 
siderably reduce the expenditure under this head. 

In Ainsterdam the prospectus has been issued of a company for 
the construction of a railway between Delagoa Bay and Pretoria. 
The capital is fixed at 15,000,000fl. and the Transvaal Government 
guarantees 5 per cent. interest. The subscriptions will remain 
open until July Ist. The Transvaal ‘Government will receive, as 
—_ compensation for the exemption from import and export 
duties which it has granted for goods transported by the railway, 
85 per cent, of the net profits over and above 6 per cent. on the 
capital, 

It is rumoured that the Government of Bengal have it in con- 
templation to lay down 300 or 400 miles of light railways on the 
principal roads of the Province, in the belief that, whilst these 
will be the means of cheapening the cost of transport in Bengal, 
their cost will be not more than the outlay involved in the upkeep 
of the ordinary kunkur roads of the country, often so difficult of 
maintenance. Should this experiment prove successful, or only 
partially so, we may expect a new departure on a large scale in the 
direction of light railways for India. 

WE believe, says the Colonics and India, that the next decade 
will witness an important advance in the demand for rails and 
rolling stock for India, and information which has recently 
reached us from Calcutta points to an entirely new departure in 
this direction—the direct outcome of the recent Exhibition there. 
A firm which had exhibited its light rails of 14 1b. for a gauge of 
2ft. Gin., attracted so much attention from officials and non- 
officials—from natives as well as Europeans—that a number of 
orders for such for short tentative lines had been booked for up- 
country, and when we last heard from the capital of Bengal, the 
representative of that firm had left Calcutta for the North-West 
Provinces and the Punjab, in order to attend to the numerous 
inquiries made regarding their system of railways. 

THE report of the East Indian Railway Company states that the 
total length of the East Indian Railway proper is 15094 miles, of 
which 4694 miles are double and 1040 are single, while in addition 
to the above there are 159} miles, including sidings, of State lines 
worked by the company. The cost per mile of line per month for 
the second half of 1883 was £37 11s. 8d., as against £35 15s. 44d. 
The cost of locomotive power for the half-year was 8°59d. per train 
mile, as compared with 10°02d. during the corresponding period of 
1882, The total number of passengers, exclusive of periodical 
ticket holders, during the half-year was 5,108,303, against 
4,713,881, some portion of the increase being due to the Calcutta 
Exhibition, but the greater part to the reduction in the third-class 
fares. The tonnage in goods and minerals for the half-year was 
2,322,238 against 2,125,207 tons. The percentage of the workin; 
expenses upon the gross receipts was 38°70, as compared with 
40°29 in the corresponding half of 1882. 

At the Master Car Builders’ Convention on the 11th ult., Mr. 
M. N. Forney, secretary to the Association, read a very valuable 
paper on the ‘ Relation of Railroad Wheels and Rails to each 
other.” The paper was very exhaustive, and covers the ground 
very completely, and brings forward a large array of facts to bear 
upon the question of the proper form of tread and flange of wheels 
and head of rails. The real action of coned wheels, which has 
been a disputed point since the first days of railway working, was 
shown by avery simple and conclusive experiment, demonstrating 
that a vehicle with wheels of unequal diameter will run in a curve 
whose radius is proportionate, not to the difference in diameter of 
the surfaces of the tread bearing on the rails, but to the length of 
wheel base. A four-wheel truck of 5ft. wheel base, with wheels 
coned according to the prevailing practice, would tend to run in a 
curve of nearly a mile radius. This was demonstrated by a model 
which was exhibited in action to the meeting. 


THE length of railway open in India is 10,832 miles, of which 
549 were opened during the year 1883-4. A report recently 
quoted in the House of Commons, but not yet published, showed 
that the capital expenditure amounted to £142,606,900, including 
lines under construction; that the average cost per mile came to 
11,300; that the net receipts from all the lines were £8,418,900, 
compared with £7,684,200 of the previous year, the return being 
£5 13s. 6d, per cent. compared with £5 7s. 3d. The pro- 
portion of working expenses to gross receipts was 48°39, as 
compared with 49°97 in 1882. n the East Indian Railway 
the ¢ mamma was only 36°91 per cent. Mr. Danvers, who 
quoted the report, considered these results satisfactory, as showing 
improved results and an expansion of traffic. He thought that 
a more rapid extension was desirable, if carried out judiciously 
and with a Pee regard to financial exigencies, pet so as to 
relieve instead of to increase taxation. While favourable to both 
State agency and private enterprise being employed, he preferred 
the latter, especially for working the railways. He was in favour 
of lowering rates, so as to make them suited to the capacity of the 
people and the claims of trade. 


WITH regard to new railways in Greece, a recent official report 
gives some useful information. It mentions first the new line from 
the Pirceus to Patras, vid Athens, Eleusis, Megara, Kalamaki, 
New Corinth, and thence along the shores of the gulf of that 
name to Vostizzia and Patras. This line, which is a single one 
on the narrow gauge system, is practi pleted for a distance 
of twelve miles to Eleusis, and in the course of the present summer 
it will be finished to Megara. The same company has constructed 
a line across the Isthmus of Corinth, a distance of six miles, to be 
opened about the same time as that to Eleusis, and it is expected 
that the main line will be completed as far as Corinth before the 
beginning of next year. A new line is algo being constructed from 
Ergasteria, Laurium, vid Port Thoriko to Athens, with a branch 
line from the village of Colandri to Morouse and Kephissia. This 
is also a narrow gauge line, the width between the two rails 
being one metre, and its construction is being pushed forward with 
activity. It is expected that the main line of this railway will be 
opened to the public from Ergasteria to Markopoulo, half way to 
Athens, by September next. The construction of a new line from 
Volo to Larissa has been much retarded by the floods during the 
late severe winter, these floods having done considerable damage 
to the line, which, it appears, was constructed in a faulty manner. 


In their Iron Trade Report, Messrs. Bolling and Lowe say:— 
“* The Association of Rail Manufacturers is now firmly established, 
a reduction of output agreed upon, and buyers are gradually 
acknowledgiug the rationality of this arrangement. Had matters 
continued on the old basis, the result would probably have been 
the stoppage of several mills, a number of skilled workmen as well 
as labourers thrown out of employment, the shareholders in limited 
companies called upon to pay up—in fact, losses all round, without 


NOTES AND MEMORANDA. © 


THE certificate issued under the Northumberland miners’ sliding- 
scale for the three months ending May 31st shows the net average 
selling price of coal to have been 5s, 1°50d. per ton. The present 
rate of wages will remain unaltered. 

THE two coal-fields of the North of France yielded 10,051,461 
metric tons or tonnes in 1883, as contrasted with 9,594,942 tons in 
1882, or an increase of 4°7 in 1883 over 1882. Nearly the whole of 
this increase is due to the output in the Pas-de-Calais, which was 
423,625 tons more in 1883 than in 1882. 

In the American Journal of Science for last month is a paper 
on the tendency of rivers flowing to the north or to the south to 
encroach on their east or west banks respectively, by G. K. Gilbert, 
in which the author, after extended study, adopts the view that 
this tendency is sufficiently accounted for by terrestrial rotation. 

In a paper on the upper waters of the Mersey, recently read 
before the Warrington Literary Society, Mr. W. Spinks gave the 
Thostle Nest Weir flow as 26 million cubic feet per day, mean, in 
April, 1883 ; and 21 millions per day, mean, in May-June. The 
minimum flow over the weir at Warrington is given as 480 cubic 
feet per second. 

Tue following quantities—in tons—of zinc were produced in 
1883, by the different countries named :—The Rhine district and 
Belgium, 123,891 ; Silesia, 70,405 ; Great Britain, 27,661; France 
and Spain, 14,671; Poland, 3783; Austria, 2879; United States, 
32,790 ; totals, 276,050. These figures all show increase on pre- 
vious years, except as relates to France and Spain and to Poland, 
which show a decrease. 

DvRinG the week ending June 14th, 1884, in twenty-eight cities 
of the United States, having an aggregate population of 6,815,300, 
there were 2617 deaths, which is equivalent to an annual death 
rate of 20°0 per 1000. In,the North Atlantic cities the rate was 
17°0; in the Eastern, 20°5 ; in the Lake, 16°7; in the River, 14°7 ; 
and in the Southern cities for the whites 24°1, and for the coloured 
44°3 per 1000. Of all deaths the American Sanitary Engineer 
gives 41°8 per cent. as under five years, the proportion being highest 
in the Lake cities, viz., 50°8 per cent. 

DurinG the week ending June 7th, 1884, in thirty-one cities of 
the United States, having an aggregate population of 7,070,800, 
there were 2785 deaths, which is equivalent to an annual death-rate 
of 20°5 per 1000, a slight increase over the rate of the preceding 
week. In the North Atlantic cities, the rate was 18°6; in the 
Eastern, 21°6; in the Lake, 16°6; in the River, 16°8; and in the 
Southern cities, for the whites, 21°3, and for the coloured, 40°2 per 
1000. Of all the deaths, the Sanitary Engineer says, 39°2 per 
cent. were under five years of age, the proportion of this class of 
deaths being highest in the Lake cities, viz., 50°1. 

AT a recent meeting of the Physical Society, Mr. Blaikley read 
a paper on the velocity of sound in small tubes—a continuation of 
experiments formerly brought before the society by the author. 
Mr. Blaikley showed experimentally how his measurements were 
made. He found that pipes in which the upper proper tones were 
in harmonic order, or, better still, those in which they were far 
removed from the harmonic order, and therefore dissonant, were 
best for the purpose. He had obtained velocities from fine tubes 
varying from 11°4 to 88°2 mm. in diameter, the former giving 
324°38 and the latter 330°13 m. per second as the velocity of sound. 
In free air Mr. Blaikley thought the velocity would come out 
331m. per second. The differences of velocity for the different 
pipes were very regular. 

At the conversazione of the Society of Telegraph Engineers and 
Electricians, held at King’s College, on the 3rd instant, an exhibit 
was made under the superintendence of Mr. Latimer Clark and 
Mr. John Muirhead, showing the effect of retardation; an artificial 
cable, equal to about 8000 miles of the Atlantic cable type at 
present being made by the Commercial Cable Company (Bennett- 
Mackay cables). His experiment was the more interesting as the 
aspect of retardation had never previously been known on so long 
a length of cable. The artificial cable was composed of a number 
of Muirhead’s Patent Inductive Resistances and Condensers, which 
form part of the apparatus for working the new Atlantic cables on 
Muirhead’s — system; this system is also working the Atlantic 
cables of the Western Union and Direct United States Cable Com- 
panies. The effect of retardation on this length of cable under the 
circumstances was very marked, the current taking about three 
seconds to traverse the entire line to show a signal at the distant 
end. The total electro-static capacity of the cable was about 
2400 microfarads, and the total resistance about 19,200 ohms. 
Several instruments connected with the working of the duplex and 
Mance’s new system of apparatus for fault-testing on cables were 
also exhibited as manufactured by Latimer, Clark, Muirhead and 
Co., of Westminster. 


A CORRESPONDENT, who is one of the owners of the steamers 
mentioned below, sends us the following results of some trials of 
the Australian Bulli coal as compared with Welsh coal :—Steamer 
No. 1: Speed with Welsh coals, Nixon’s navigation, 10 knots; 
consumption, 8 tons per day; steamed easily. With Bulli coal, 
8°4 knots on 10 tons; could not keep steam. Registered horse- 
power, 120. Steamer No. 2: Engineer reports found Bulli coal 
always 15 per cent. worse steaming than Welsh ; contains 10 per 
cent. more ashes ; speed reduced considerably. Registered horse- 
power, 500. Steamer No. 3, on a twelve month’s trial: Speed 
with Welsh coal, 10 knots; consumption, 17 tons; ashes per 
watch, 24 to 4cwt.; steamed easily. With Bulli coal, 8} to rarely 
9 knots on 22 tons; ashes per watch, 30 to 36 cwt.; very hard to 
steam ; coal seemed to go on bars and right up funnel. Registered 
220-horse power. Steamer No. 4: Speed with Welsh coals, 10°4 
knots ; consumption, 27 tons; ashes per day, 2°5 tons; indicated 
1350-horse power; steam, 75]b.; revolutions, 57°6 per minute; 
steamed easily. With Bulli coal, speed, 9 knots; consumption, 
could only burn 26 tons; ashes per day, 6°5 tons; indicated 
1000-horse power only ; steam, 681b.; revolutions, 53 per minute ; 
could not steam at all satisfactorily, though the weather was very 
favourable. Registered 350-horse power. 


IN a paper on the manufacture of maize-starch as a new agricul- 
tural industry, L. von Wagner—Dingl. Polyt. Journ.—says nitro- 
genous matters are the most important, both for food and for 
manure. The manufacture of maize starch satisfies both these 
requirements. In this manufacture, the 8 to 15 per cent. of 
nitrogenous matter contained in the maize is obtained as a bye- 
product in a fresh and unchanged condition. This, when mixed 
with chopped straw, maize roots, husks, and shoots, makes an 
excellent and easily digestible food for cattle. Maize yields 52 to 
60 per cent. of starch as a main product, and, as a bye-product, 
8 to 15 per cent. of nitrogenous matters; and, as residue in 
husks and shoots, 12 to 18 per cent. At the present time agricul- 
tural starch manufactories obtain their product from potatoes. A 
comparison between the potato starch and maize starch industries 
is very significant. Good potatoes yield 25 per cent. of their weight 
of dry substance, and contain 1°1 per cent. of nitrogenous matter. 
Therefore 100 kilogrammes of dry substance give 4°4 kilogrammes 


even leaving to the survivors the stimulating prospect of i di 

ate profit. Locomotive and wagon builders are more satisfactorily 
placed than the manufacturers of rails, in consequence of constant 
repairs and additions needed by rolling stock, in order to keep up 
with the requirements of the times; while a good steel rail Taste 
many years. We do not believe that since steel rails came into 
general use it has been found necessary to replace 50,000 tons—if 
so much—out of the millions laid down, while of old iron rails, 
English railway companies alone have sold, as worn out, more than 
a hundred thousand tons since 1879. Iron rails are now a thing of 
the t. Steel is cheaper to produce in the form of rails. The 
weight may be less to withstand the same traffic, and the cost of 
re-laying is reduced to a minimum. These facts are more encourag- 
ing to the investors jn railways and tramways than to producers of 
the materials,’, 


of nitrog matter. Maize yields 77 ‘6 per cent. of dry subst 


MISCELLANEA. 
THE death-rate of Edinburgh last week was 18 per 1000, 
THE Carr House Ironworks at West Hartlepool were offered for 
sale at the Middlesbrough Exchange on Tuesday last, but not a 
single bid was made for them. 


Tue partnerships in the firm of Miller and Co. have been dis- 
solved, and the business, under the same name, will henceforth be 
in the hands of Mr. Thos. Miller. 


Mr. GrorcE KEARSLEY, of Ripon, has been awarded the first 
prize gold medal for his No. 4 grass-mowing machine at the field 
trials of grass mowers at Condom, France. 


A NEW up-river dock was opened at Battersea on Wednesday, 
through the enterprise of Mr. A. Ransome. At the same time and 
place new flour mills, on the roller mill system, recently built by 
Messrs. Marriage, Neave and Co., were opened. 

THE annual dinner of the Inventors’ Institute took place on 
Wednesday at the Health Exhibition. Admiral Selwyn presided, 
and about eighty sat down to dine. Mr. Mackie conducted the 
members and visitors over the parts of the Exhibition most interest- 
ing to them. 


PLans have been prepared for the construction of a large hall, 
to be called the ie du Travail, in Paris, close to the Hotel de 
Ville, where men can meet employers and arrange their terms, 
There will be, besides the pele hall, eighty rooms for the syndi- 
cates of different trades. The cost of construction is borne by the 
city. 

Tue deaths registered in twenty-eight great towns of England 
and Wales for the week ending Saturday, July 5th, corresponded 
to an annual rate of 19°5 per 1000. In London 2458 births and 
1508 deaths were registered. The annual death rate, which had 
been 17°8 and 19°1 per 1000 in the two previous weeks, rose last 
week to 19°6. 


THE Cleveland ironmasters’ returns for June show that ninety- 
nine blast furnaces were in blast during that month, and that the 
total make of pig iron of all kinds was 197,994 tons, being 12,998 
tons less than during May. Stocks which for some months pre- 
viously had been decreasing, showed an increase of 3,747 tons. 
This is no doubt owing to the stoppage of the forges for Whitsun- 
tide holidays. The total quantity of pig iron held in stock at the 
end of June was 269,899 tons. 


THE annual statement of the Mersey Docks and Harbour Board 
shows that the total tonnage of vessels using the port to the 
30th ult. was 8,800,362 tons, against 8,527,521 tons in the previous 
year, showing an increase on the year of 271,831 tons. The 
receipts showed a falling off of £17,206, the amount for the year 
just concluded being £1,056,864, against £1,074,071 in the previous 
year. The reductions made in regard to dock and town dues more 
than account for this small falling off. 


THE Postal Telegraph’ Company and the Bankers’ and Mer- 
chants’ Telegraph Company, of the United States, have agreed 
upon a contract for the joint operation of their lines. The union 
of these two companies brings under one control about 9000 miles 
of pole lines, with about 55,000 miles of wire now completed and 
in operation; and there will soon be completed 3000 miles more 
of pole line, and 21,000 miles additional wire, making a total of 
12,000 miles of pole line and 76,000 miles of wire. The whole 
forms a complete system of land lines, which will be operated in 
connection with the Bennett-Mackay ocean cables, 


Some sample axes cast of Hadfield’s manganese steel were 
recently ground by Messrs. Hubbard, Bakewell, and Co., Pitts- 
burgh; and writing of the steel, Mr. Chas. W. Hubbard observes: 
—‘ The steel axe and adze we ground for you were extremely hard. 
There seems to be a peculiar, close, greasy nature about the 
material that resists the action of the grindstone and emery wheel, 
which has less effect on them than anything we have ever seen 
in steel or iron. I wduld say the material has the very essence 
of anti-friction. A journal made of such material would 
run to an extreme number of revolutions in a sand-box without 
friction or heat.” 


THE manufacture in Wolverhampton of electric light appliances is 
to be extended. So satisfied is the Wolverhampton Electric Light, 
Storage, and Engineering Company with the number of orders 
which it has received, our Birmingham correspondent says, that the 
proprietors have determined to throw over the branches of the 
hardware trade in which they were engaged, and devote 
themselves exclusively to the electric light business. With this 
object they have this week sold off their old plant and stock, 
and will fit up their premises wholly for the new industry. The 
blast furnaces at Spring Vale, near Wolverhampton, of Mr. 
Alfred Hickman, are having the electric light laid on by the 
company. 


THE practical result of the recent application to Parliament for 
new powers by the Stockton and Middlesbrough Water Board is as 
follows, viz.:—The Board is to be allowed to pump an additional 
six million gallons from the Tees per week for ten years, but not 
more and not longer. By that time they must have their gravita- 
tion scheme completed, so as to be able to return again to their 
previous statutory quantity. When the chairman of the water 
board was being cross-questioned, he was asked by the opposing 
counsel if he had seen the white elephant? It is to be hoped, our 
North of England correspondent writes, that this enterprise, when 
further loaded with the necessary additional capital, will not per- 
petuate the memory of the above smart witticism, nor clothe the 
— with melancholy reality for the Clevelanders of the 

uture. 


In speaking to the Paris correspondent of the Standard a few 
days ago, M. de Lesseps said the funds still remaining in the hands 
of the Administration insured the regular and uninterrupted pro- 
gress of the works. The preliminary expenses had been incurred, 
and the real work of cutting the canal was being proceeded with as 
rapidly as possible. In the month of May 660,000 cubic metres— 
23,298,000 cubic feet—of soil were removed, and in June the work 
done was represented by 700,000 cubic metres of earth. The total 
quantity of ground removed was 6,565,534 cubic metres. M. de 
Lesseps repeated that no greater difficulties had been encountered 
in cutting the canal than had been anticipated, and that there was 
no foundation for contrary assertions. The general meeting of 
the shareholders will be heid on the 23rd inst. 


In his “Half-yearly Steamship Circular,” Mr. John White says: 
—‘* The trade of the country generally is bad, but over-production 
of tonnage is unquestionably the cause of the exceedingly low 
freights current. When, as is the fact, the production for English 
owners has doubled in ten years, being 768,576 tons in 1883, 
against 370,668 tons in 1873, the present depression can only be 
considered a natural consequence. All our extension of commerce 
and greater adoption of ocean carriage cannot be expected to 
warrant such a supply of tonnage, especially when the effective 
carrying power by the substitution of steamers for sailing ships is 


and contains 10°6 per cent. of nitrogenous matter, so that 100 kilo- 
grammes of the dry substance give 13°6 of nitrogenous matter, or 
three times as much as potatoes. The potato bye-product yields 
1l per cent. of dry substance, and 0°5 per cent. of nitrogenous 
matter, so that the dry substance contains 4°5 per cent. On the 
other hand, the bye-product of maize manufacture contains 25 te 
33 per cent. of dry substance, which almost entirely consists of 
digestible nitrogenous matters, whilst the residue of husks and 
shoots contains the greater quantity of the fat of the maize. The 
author goes on to consider the yield of starch, the exhaustion of 
the land, and the use of nitrogenous matters as food bye-products. 
The bye-products repay the cost of working, so that the difference 
between the price of the maize and that at which the starch is 
sold is clear profit, Sie 


Jered, and whilst English owners have thus been so exten- 
sively added to the carrying powers, a large production has, at the 
same time, been going on by our builders for colonial and foreign 
shipowners, which will be seen by the figures of the total tonnage 
built in 1883 in our yards, which were: Iron steamers, 676,338 
tons; steel steamers, 113,389 tons; iron and steel sailing vessels, 
129,398 tons; making a total production of 919,125 tons. Another 
example of the rapid building that has taken place will be seen 
from the year’s production twenty-five years since on the Clyde of 
35,709 tons, compared with the tonnage constructed on the same 
river in 1883 of 415,694 tons. 2 The engineers’ strike at 
Sunderland, which arose through the men considering that the 
employers utilised too many apprentices, continues, and has 
— on the second year of its existence—not a very profitable 

le. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIO.—A. Bookseller, 

NEW YORK.—Tue Wittmer and Rocrers News Company, 
81, Beekman-street, 


PUBLISHER’S NOTIOE. 


*,* With this week's number is issued as a Supplement an Index 
Map of the Machineru Department, Royal Agricultural Society's 
Showyard, Shrewsbury. Every copy as issued by the Publisher 


contains this Su; nt, and subscribers are requested to notify 
the fact should not receive it. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be oe by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postaye stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. | 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep one. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

W. J.—Apply to Mr, E. Garlick, 33, Winckley-aquare, Preston, 

R. E.—Inventor’s Institute, Lonadale-chambers, 27, Chancery-lane, B.C. 

ENAMELLED for correspondent D, P.” await his applica- 


tion, 

J. T. P.—Your question cannot Le answered unless the temperature inside 
and outside the chimney is known, See Box's treatise ‘On Heat,” or 
Wilson's treatise ‘* On Chimneys.” 

P. G. W.—Hundreds of sea-going engineers fully qualified are out of employ- 
ment, In the present lition of the shipping trade you have not the 
slightest chance of employment at sea, 

i. ¥ anv Co,—The leading Enginecring Society in Ireland is the Institution 
of Civil Engineers of Ireland, 35, Dawson-street, Dublin ; in Scotland, the 
leading Society is the Institution of Engineers and Shipbuilders, 100, 
Wellington-street, Glasgow. 

PremiuM APPRENTICE.— The question you put is one which would involve 
some rs of work. We must refer you to "s book “On Strains,” D. 
K. Clark's book of ‘‘ Tables and Data,” Hatfleld’s treatise ‘‘ On Transverse 
Strains,” Graham's “Graphic Treatment of Stresses,” Ritter’s elementary 

treatise ‘‘ On Calculation of Stresses in Girders,” dc. 


STEEL TUBES. 
(To the Bditor of The Engineer.) 
Sin,—Will any reader kindly give me the name of a good maker of 
steel tubes for om pressure gauges ? W. F. M. 
Stalybridge, July 8th. 


COFFEE AND RICE PREPARING MACHINERY. 
(To the Editor of The Engineer.) 

Str,—I shall be pleased if any of your readers can put me in communi- 
cation with makers of machines for preparing for market; also 
machinery for for market, CoLonist. 

Birmingham, July 


SUBSCRIPTIONS. 


cnn hed, by order, from any newsagent in town or country 


Uf credit occur, an extra charge of two shillings and sixpence annum will 

be made. Tue ENGINEER is registered 

Cloth cases for binding Taz Encineer Volume, price 2s. 6d. each, 

A complete set of Tue Enorneer can be had on applieation. 

Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the ished rates will receive THe ENGINEER weekly and post. 

wice to isher. u ‘a: i be i 
‘ per Copies may be had, if 


Remittance by Post-office order. — Australia, Belgium, British 
Cape of Good 


by letter of 
referred, at 


Columbia, British Guiana, Canada, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand 

rtugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 


India, £2 0s. 6d. 
Remittance by Bill in — Austria, Buenos Ayres and 


London, Algeria, 
. Borneo, ion, Java, an 
Mauritius, Sandwich isles, £268.” 
ADVERTISEMENTS. 
*,* The charge for Advertisements 
for every two li rds 


practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be add to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Kditor of Tur Enaineer, 163, Strand. 


THE ENGINEER 


JULY 11, 1884, 


AN ELECTRICAL TESTING ESTABLISHMENT. 

Every one admits that nothing like finality has been 
reached in electrical science. Progress can only be made 
s the man who investigates, discovers, and invents ; but 

e work of investigation at all events becomes daily more 
difficult as the science with which we have to deal becomes 
more precise. To discover phenomena is one thing, to 
attach numerical value to them is quite another. The 
simple apparatus with which Faraday made not a few of 
his discoveries would be useless to the man who attempted 
‘to deduce facts of Epes wd value from them. The 
difference between old and modern dealings with electri- 
city is similar to that which obtains between qualitative 
and quantitative analysis. It is an easy matter to 
ascertain whether water does or does not contain lime ; 
it is quite another to ascertain how much. Anyone can tell 
whether a sample of iron does or does not contain carbon ; 
only a practised chemist can sayin what quantity. In electri- 
cal science, nothing is easier than to determine whether a 
given combination does or does not generate a current. It 
requires refined instruments to measure the energy and 
quantity of that current in volts and ampéres. Pushing 
ona step farther, we may point out that inventions in 


electricity are being made every day. New dynamos, new 

ps, hew measuring instruments, and many other thin 
whose name is legion, are being turned out by prolific 
brains. Some of these inventions are valueless, some of 
them valuable. In enlightened scientific Great Britain 
there does not exist any means by which their value or 
worthlessness can be ascertained at a moderate expense. 
A new battery is invented by a man who is a good 
electrician but an indifferent chemist ; he has practically 
no ready means of finding out whether the idea is good or 
bad. He can ask the opinion of electricians no wiser in 
chemistry than himself; or he can apply to chemists who 
know so little of electricity that they are not really quali- 
fied to pronounce a useful opinion. In either case, the 
result must be unsatisfactory; and the only course left to the 
inventor is to apply to one of the few experts who really 
combine information on both subjects. He pays fifty 
guineas, and gets an opinion. In nine cases out of ten 
this is simply an opinion. It may be very valuable; in 
any case it will possess some value; but, after all, it is not 
quite what is wanted, and the cost of it is a serious obstacle 
in the path of an inventor, who must have a great deal of 
faith and a good deal of spare money before he will invest 
£50 in this way. The functions discharged at present by 
the skilled electrical expert are very much the same as 
those of a practical iron or steel maker called in to say 
whether a piece of metal is bad, good, or indifferent. Our 
metallurgical progress would have been very small had we 
been left to regard the value of new processes as purely 
matters of opinion. 

The most prominent want of electricians at the present 
moment is a testing establishment which will do for them 
what Mr. Kirkaldy has done for the iron and steel makers, 
the engineers, es | the shipbuilders. Such an establish- 
ment as we suggest need not—to begin with, at least—be 
of very col dimensions. An engine, the best that 
can be procured, and capable of running with extreme 
regularity up to 50 or 60-horse power, would be needed ; 
also one, or perhaps two, much smaller engines—say, of 
5 to 10-horse power. Also two or three d os of various 
sizes, and capable of giving either low pressure or high 
pressure currents. These would occupy the basement of 
the building. On the next floor would t. space devoted to 
the construction and testing of batteries of all kinds. On 
the floor above, telegraph apparatus of all descriptions, tele- 

hones, &c., would be dealt with ; and on the third floor, 
amps, arc and incandescent, could be tested in suitable 
rooms by the aid of the photometer and such other appli- 
ances as might be found necessary. A small chemical 
laboratory would also be needed. A workshop, containing 
a proper supply of tools, ought to be available, and two or 
three highly skilled workmen ought always to be at hand. 
It is needless to say that a competent staff of experimenters 
would also be needed, under the control of a single 
authority, whose skill and impartiality would be beyond 
question. The staff need not be very costly, use it 
might be mainly composed of pupils willing to pay a good 
fee in return for obtaining almost unlimited facilities for 
obtaining instruction. 

The way in which the establishment would be worked 
may be easily imagined. Let us suppose that an 
inventor has produced, let us say, a new arc lamp. On 
payment of a moderate fee he would be assigned a dark 
room, and two terminals, giving him whatever current 
and potential he might require. He might then test his 


free. | invention in privacy. If he found that small changes 


were necessary, the workshop would be available; and he 
would be saved the loss of time which might be incurred 
in removing his lamp and bringing it back again. If he 
was not himself a competent mechanic, then one of the 
resident workmen would be at his service, at a fixed rate 
per hour. Having got his lamp into shape, and perhaps 

tented it, he would require a certificate of its quality. 

e lamp would then out of his hands and be tested by 
the h of the establishment in quite another depart- 
ment of the building, and a report setting forth the nature 
of the tests, and the results obtained, would be supplied to 
the inventor on payment of a proper fee. The same 


ige. | course could be pursued with secondary batteries—let us 


suppose—-current for charging being supplied at so much an 
hour, All manner of measuring instruments might be 
sent and officially tested, to ascertain their — and 
apparatus already in the market could be dealt with in 
much the same way, a report or guarantee being given 
with each, just as the Kew certificate is given with 
thermometers and meteorological instruments. 

We can of course, in the com of an article like this, 
— indicate in general terms the nature and character of 
such a testing establishment as we have suggested. The 
main features of it would be that two distinct departments 
would exist, in one of which the inventor would be left to 
a large extent to his own devices to work out to perfection 
or failure his inventions; while in the other department 
entirely independent and competent testing could be carried 
on, and the thing tested would stand or fall on its own 
merits. This testing department would in all respects go 
on the same principles as those adopted by Mr. Kirkaldy, 
in whose words we may say that “facts, not opinions,” 
would form the basis of every report drawn up. 

We do not at present know of the existence anywhere 
of any establishment of the kind we indicate. The 
ably conducted School of Telegravhy in Princes-street, 
Hanover-square, supplies some facilities for making tests. 
The same may be said of technical schools in the City of 
London, under Messrs. Ayrton and Perry; but we cannot 
call to mind at the present moment any other places where 
tests can be carried out. It may be urged that the 


opinions of experts, such, for example, as Sir W. Thomson | i 


or Professor Forbes, may be re ed asall sufficient; but 
they are nothing of the kind. In the first place, such 
reports are few in number, and refer to isolated inventions. 
They give the capitalist and the public no means of com- 
parison. Mr. John Noakes has a report this year on 
an insulator, let us say; two years ago Mr. 
Robert Styles had Ais report on an insulator. The 


users of insulators have no means of comparing the 
two, and the relative value of the respective inventions 


cannot be got at in this way. But besides this, it is evi- 
dent that nothing which can be done by professors can 
supply the facilities for effecting improvements that would 
be conferred by the establishment we suggest. A chemist 
may invent a secondary battery, but have no means of poe 
ing it. He cannot afford the money or the space that wo 

be absorbed by an engineand dynamo. At a public testing 
establishment he might for a few pounds have what he wants 
—current, not dynamos. Again, a man invents adynamo. 
It will not be difficult to get one of moderate size made, nor 
will it be costly; but to find power to drive it, and facilities 
for really first-class testing, is quite another thing. 

We are strongly of opinion that a public testing establish- 
ment such as we have sketched would supply a want and 
could easily be made to yield a profit. e commend the 
idea to our readers. We may add that in part the scheme 
has been suggested to us by one of the most eminent 
practical electric light engineers in England, a circum- 
stance which is not without its weight in our estimation. 


GOVERNMENT ENGINEERS (?) 

WE use a note of inte tion with set purpose, because 
it is doubtful if the pate cri pit whom we are 
about to write are engineers at all in the proper sense of 
the word. That they are not is not of necessity their fault. 
Their incompetence is frequently the result of the operation 
of a defective system which pervades every Government 
department which has to do with constructive engineering in 
any shape or form. Its origin dates very far back. Its pro- 
longed existence isdue tothe enforcementof conditions which 
are unsuitable to the present age, however well they may 
have been-adapted to times past. There has always been 
an antagonism between the routine of military or Govern- 
mentsystemsand the practice of engineering. Attemptshave 
been made to tie down and limit the forces of nature, 
and the forces of nature have had the best of it, 
and they have been hated accordingly. Let us take, 
for example, thé introduction of steam power into our 
fleets. Nothing can be imagined more distasteful to the 
seamen of the time. Captains did not understand it. To 
them it was an unmitigated nuisance. Although the wind 
and the sea might not be very obedient, the sails of a shi 
were, at all events, entirely under the captain’s contro 
The steam engine was not. We have heard of a captain 
who wanted to court-martial his chief engineer, because he 
did not get up steam in one hour. As the captain told 
him, the ship could have been covered with canvas in 
three minutes after his order was given to make sail, yet 
he must wait three hours for steam. The introduction of 
machinery into war ships was followed very tardily by the 
introduction of new sailing orders and new tactics. An 
endeavour was made to carry out in the engine room and 
the stokehold a system of discipline that only applied to 
sailing vessels. If some men in authority had had their 
way, engineers would have worn swords in the engine- 
room. Matters area little better managed now, but not 
quite so well as they might be. 

The modern Government engineer must be a man of 
unusual merit if he can shake himself free from the fetters 
which bind him. A case came recently within our know- 
ledge in which a man of this stamp carried on the business 
of his department with the greatest skill and success, in 
his own way. It came to the knowledge of those in 
authority over him that he was not working in the old 
routine groove. The result was that he was called before 
them, sharply reprimanded, and told that the work must 
be done (?) as it always had been done. It was nothing 
to the point that he urged that he had no arrears, as his 
predecessors always had had ; that there were no com- 
plaints on the part of the public; that his way was cheaper 
and better and more satisfactory in all res than 
anything that had gone before. The reply was that 
doing the work was: purely a secondary consideration. 
That to follow p ent was the first point to be 
attended to. He had, disgusted, to give way; what 
the result will be may be imagined. Routine, carried out 
in the most ridiculous fashion, is a blight on the Govern- 
ment engineer. The able letter which will be found on 
another supplies an admirable example of its opera- 
tion in the case of Government contracts for rolling stock ; 
but it is by no means confined to one department. It is 
not to be supposed, however, that the defects in specifica- 
tions pointed out by our correspondent are traceable to 
absolute incompetence on the part of those who pre 
them. Take, for example, the absurd stipulation that the 
plummer blocks for an earth wagon are to be machined on 
the faces bolted to the timber side frames, It is not to be 
assumed that this originated with the drawer of the 
specification. No doubt on some former occasion 
plummer blocks had to be fitted to iron plates, and they 
were, of course, machined to make a good fit. In Govern- 
ment eyes a plummer block is a plummer block, whether 
for a crank shaft or an earth wagon, and if one is 
machined, that constitutes a precedent, and all must be 
machined. It was once found useful to send out a good 
many tracings of rolling stock. The precedent thus esta- 
blished, the fiat went forth, and hundreds, nay thousands, of 
square yards of tracing cloth are yearly sent to India, 
covered with detailed drawings of locomotives and —s 
stock. The tracing cloth alone for one order of this kin 
cost £45. It is perfectly well understood that these draw- 
ings are left to rot when they reach India, or supply food for 
white ants. We could, were it necessary, multiply in- 
stances wherein a blind adhesion to routine and precedent 
brings about the most absurd results. Inour dockyards, 
our arsenals, our gun factory, in every possible direction, 
we find the same influence blighting the engineer, and 
incapacitating him from doing the things of which he is 
capable. The Government civil engineer hardly ever gets 
a chance of showing what manner of man he really is. 

Nor is this by any means confined to those who have to 
do with railways and weapons. If we turn to the marine 
department of the Board of Trade, we shall find plenty of 
examples of theautomaticmanner in which work is performed 
without any elasticity of = or of action. ——e 
is put on an official bed of Procrustes, and cut to fit offici 
ideas. Ifthe Board of Trade rules for marine boilers, 
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applied to locomotives, and were enforced, it is questionable 
if a speed of thirty miles an hour could ever be exceeded. 
Fire-boxes an inch thick would be demanded. Boilers now 
carrying, day after day, for years, pressures of 140 lb., 
would not by a Government inspector for 
60 lb. The wooden-jointed way in which the Board acts 
is admirably set forth in the reports on boilerexplosions now 
published periodically. Every casualty is an “ explosion.” 

he blowing out of a lead plug is an “explosion;” the 
bursting of a mineral oil still by the application of a light 
to the gas it contained when empty of oil, is a “boiler 
explosion.” The comments made on true explosions are 
often ludicrous in their simplicity. Thus, not long since 
the whole class of vertical boilers was condemned in 
sweeping terms, because it happened that one exploded. 
That Government engineers are capable of better things 
when they succeed in shaking off the shackles of routine, 
and placing themselves in touch with the civil engineer, is 
shown by the action of the Railway Department of the 
Board of Trade. Its officers are not faultless, but on the 
whole there is very little to complain of, very much that is 
praiseworthy, in their mode of investigating railway acci- 
dents, in the recommendations that follow these investiga- 
tions, and in their inspection of lines. 

To what the imperfections of the system are ultimately 
due it is not easy to explain within the space at our dis- 
posal. They are in part traceable to the action of heads of 
departments, too old for their work or too timid or indolent 
to do what is right. By the application of rules of consider- 
able or even great antiquity to modern practice these 

ntlemen save themselves from responsibility. If 

y any remote chance a plummer block not planed 
where it bears on the wood gets loose, the man who 
drew the specification may be blamed—he had de- 
parted from the rules of the office. If a hundred 
planed plummer blocks got loose he would go scot free. 
The blocks were made as they always had been made. 
Common iron will answer very well for common work. 
The Government engineer is bound to insist on iron with 
an elongation of 18 per cent. with the grain and 9 per 
cent. across it. The Government engineer is supposed to 
receive a very expensive education, and to be highly 
competent in every way; but it seems that he can only 
follow precedent, however antiquated. It may be urged 
that the younger Government engineers are all highly 
trained men, who have very costly technical in- 
struction, and passed a very difficult examination. This 
is perfectly true, but it has but little to do with the 
matter. Competitive examinations do not teach an engi- 
neer where and how he is to buy things to the best advan- 
tage. It is just possible that the training of a Cooper’s 
Hill man might prevent him from securing important 
parts of a structure with coach screws put into the timber 
with the grain. It could not tell him that he would have 
to pay an extra price for using plates of iron 8ft. by 6ft. in 
one piece. The competent civil engineer knows how to 
get the best value for his money. The most highly trained 
Government engineer is, as a rule,the most densely ignorant 
on this subject. Nor is it to be supposed that English 
Government engineers stand alone in this respect. Much 
the same story reaches us from all parts of the world. In 
point of fact nations, that is to say taxpayers, are 
perhaps worse served and get less for their money than 
anyone else. Private shipyards, for example, can always 
make a profit out of Government contracts. The ships so 
built really cost less than the ships built in our Govern- 
ment dockyards, but no one ever heard of a profit being 
made out of a Government dockyard yet. 

In certain departments either the new system has been 
so entirely novel that it sets official red-tape at defiance, 
or the engineers employed have taken such a standpoint 
that they have been pretty well left to themselves, and 
with the happiest results. The Post-office and Telegraph 
Departments may be cited in proof of this. Our telegraph 
engineers are, indeed, among the ablest men of the day. 
It is possible that sheer force of circumstances, and 
death or superannuation may yet effect salutary 
changes in other departments. Meanwhile the engineer 
who is under Government control can hardly help 
doing absurd things. Excuses must be made for him; and 
we are sorry that this has to be said of any member of our 
profession. 


THE DRACHENFELS RAILWAY. 


ANOTHER favourite sight has been placed within the reach of 
tourists by that so-called spoiler or vulgariser of natural scenery, 
the engineer. The railway up the Drachenfelshas been completed. 
The line is 1522 metres in length, the upper end being 222 metres 
above the starting point. The mean gradient is 1 in 16°8, and 
it reaches 1 in 5 in several places. The rails are of steel, one 
metre apart, the rack, which is central between them, being also 
of steel. The sleepers are of iron one metre apart. 
The cost of the line has been about £10,000. It will 
make a visit much more easy and attractive to many, but it will, 
no doubt, raise the ire of those of that school of philanthropists 
who are ever ready to preach of the elevation of the masses, 
but who have an objection to their being raised by rail to 
such of nature’s quiet beauties as they are fond of visiting. 
Rack railways, though the first was constructed but a few 
years ago up the Righi by M. Riggenbach, have now become 
numerous. They now comprise (a) those worked wholly by 
engines gearing in the rack, and (4) those worked either by loco- 
motives which have rack as well as common gear, or by two 
kinds of locomotives. The first class includes (1) the Vitznau- 
Righi, built in 1870, and having a maximum gradient of 25 in 
100; (2) the Kahlenberg-Vienna, built in 1872, with maximum 
gradient of 10 in 100; (3) the Schwabenberg-Pesth line, also 
built in 1872, and having the same maximum gradient as the 
Kahlenberg; (4) the Arth-Rigi, built in 1874, and having a 
maximum gradient of 21 in 100; (5) the Rio-de-Janeiro, built in 
1882, with maximum gradient of 15 in 100; and (6) the 
Drachenfels, on the Rhine, with a maximum gradient of 22 in 
100. All these lines ‘are purely tourist or sight-seers’ lines. 
The lines of the class 6 are of a commercial character, part of 
their length having the ordinary rails only. No. 7 is the Oster- 
mundingen-Berne line, built in 1870, with a maximum 
gradient of 10 per 100; 8 is the Rorschbach-Heiden, built in 
1874, and has a gradient of 9 per 100; 9 is the Wasseralfingen, 
built in 1876, with maximum gradient of 8 per cent.; 10 is the 


Rueti-Zurich, built 1877, gradient 10 per cent.; 11, Laufen- 
Berne line, built 1878, gradient 6 per 100; and 12, the Ober- 
lahnstein, built in 1880, with gradient 10 per 100. The locomo- 
tives already constructed for these lines are, according to Herr 
Riggenbach, forty-two, weighing from 9 to 18 tons each. Besides 
these lines, Riggenbach has constructed four funicular lines, 
where the rack is used, only as a means of securing a really trust- 
worthy brake, and where water is taken into a suitable holder at 
the top of the line, the weight taken being enough to balance 
the locomotive and the train, and thus to reduce the locomotive 
work nearly toa minimum. These lines are the Giessbach, on 
the Lake of Brienz, gradient 28 per 100; the Dom Jesus de Braga, 
Portugal, with a gradient of 45 per 100; Lisbon, gradient 25 per 
100; and of Montreux-Geyon, on the Lake of Geneva, with a 
fall of 57 per 100. The two last were completed only last year. 
In the course of thirteen years there has thus been a much 
unexpected development of little railways of this class, and there 
is much to be done yet in this way, even at home. 


CLEVELAND IRON MINERS’ WAGES. 


Unper the sliding scale that prevails in Cleveland, there has 
been another reduction in the rate of wages in the Cleveland 
iron mines. It is, however, a proof that, under a deep depres- 
sion of trade, the system of sliding scales gives relief to the em- 
ployers, just as in periods of prosperity it gives increased wages 
to the workmen. The realised price for pig iron during the 
last quarter in the Cleveland district is shown to have been 
36s. 4°65d. per ton. The amount of the reduction is a fractional 
one ; but whilst it will only very slightly affect the wages of the 
miners—to the extent of a few pence weekly—it will give, in the 
total, a very great relief to the employer. The falling off in the 
trade is shown rather by the volume of the production than by 
the value, for the price is within 8d. of the price that has 
been for some time quoted in the market by the associated 
makers of Cleveland. It is worth notice, too, that that price is 
still very much higher than that which was known five years 
ago in the extremity of depression in the trade in the north-east. 
There may be differences of opinion as to the cause of the 
decline in price, and as to the probability of the recovery 
being early ; but, whether tested by the price or by the demand 
for labour, the fall in the rate of wages may be fairly said to be 
one that is due to the employers. That it should be brought 
about in the peaceful manner that it has been is a fact that is 
creditable to both sides of the bargain—for the method is 
cheaper and quicker than that of a special arbitration, and much 
more gradual in its operation. 


THE RECENT DANISH ARMOUR PLATE TRIALS, 


RareE.y have experimental tests of armour plates been more 
closely watched, or followed with greater interest, than those 
which have lately been concluded at Amager, near Copenhagen. 
The principal reason for the attention thus exhibited will, no 
doubt, be found in the circumstance that, whereas most naval 
powers have definitely settled the question as to the system of 
armour to be adopted, the Danish Admiralty decided not to be 
governed by foreign official reports, but rather to judge for 
themselves respecting the merits of the only principles of 
armour plate manufacture at present in use, viz., the French 
steel plates and the English compound plates. The question 
has now been decided in favour of Wilson’s compound armour, 
and the order for the armour plates for the Ivar Hvitfeldt has 
been placed with Messrs. Cammell and Co., of Sheffield. This 
solution of the question will not surprise those who have followed 
the various stages of the trials as reported in these columns. 
Yet it must be acknowledged that the Danish Naval Com- 
mission have had to contend with unusual difficulties in arriving 
at a conclusion, for it was known from the first that the Amager 
trials, instituted, as they were, on an independent basis, would 
have important results. It is a source of gratification to us to 
know that the order has been placed with an English firm. 


CONTINUOUS BRAKES. 

Ay accident. occurred near Chicago not long ago which must 
have been attended by most disastrous results, but for the 
prompt action of the Westinghouse brake with which the train 
was fitted. Mr. Joseph Wood, superintendent of the Pittsburgh, 
Fort Wayne, and Chicago Railway, supplies the following 
information concerning the accident in question:—“ The train 
consisted of an engine, one baggage and three sleeping cars, 
weighing about 190 tons. At the time of the accident the train 
was on a descending gradient of 1 in 125, and was going at a 
speed of from 40 to 45 miles per hour. After leaving the rails, 
the engine went partly down an embankment, taking with it the 
baggage and first sleeping car, and stopping at a point 240ft. 
from the point of derailment. The other two sleeping cars 
remained on the road bed, the rear end of the rear car being 
75ft. ahead of the point of derailment, showing that from the 
time of the application of the brakes—when the engine was 
derailed and broken loose from the tender—to the point of 
stopping of these cars, they had gone a distance of 370ft. 
These facts so strongly emphasise the efficiency of the brake 
that further words seem unnecessary. I may add, however, 
that none of the passengers were injured sufficiently to delay 
their journey.” 


TRACTION ENGINES IN SHEFFIELD. 


THE Sheffield Town Council, on the 9th inst., confirmed the 
decision of the Watch Committee, by which all traction or other 
locomotive engines are to be prohibited from passing over any 
thoroughfare within-the borough between the hours of 9 am. 
and 5 p.m. There was a strong opposition, and an amendment 
against the resolution was voted upon as follows: For ths 
amendment, 20 ; against, 27; neuter, 5. A bye-law carrying 
out the resolution of the Council was passed. Alderman Gainsford 
spoke vigorously against what he condemned as the retrograde 
policy of the Corporation, comparing it to the short-sighted 
opposition to railways, and declaring that it could not and 
would not stand. It does seem absurd to pass such a resolution. 
The borough of Sheffield extends all the way to Stanedge Pole, 
a solitary place on the moors, and to Dore and Totley—the one 
seven and the other five miles from the parish church. Are 
these to be considered thoroughfares within the new bye-law ? 
No little hardship will be caused to coal and other companies 
who have invested heavily in traction engines, and Derbyshire 
people, who depend upon them for their service of coals and 
heavy goods, will be injuriously affected. 


COMPOUND LOCOMOTIVES IN THE UNITED STATES. 


THE compound locomotive is not a success in the United 
States. Uneconomical as the normal American engine is as 
compared with the English engine, the difference between its 
performance and the best possible seems to be too small to be 
touched by compounding. The American Railroad Gazette says 
that the Boston and Albany compound locomotive has been 
finally voted a failure as an economiser of fuel, and is to be 


changed into the ordinary form, which, from its construction, is 
asimple matter to do. This engine has four cylinders—two 
high and two low-pressure—one in front of the other with the 
same piston-rod. The rear-—low-pressure—cylinder is of about. 
the usual size. The engine proved a failure simply because it. 
was more expensive to maintain than the simple engine without. 
showing any corresponding economy. It seems not to be easy 
to obtain any definite information as to the performance of Mr. 
Webb's engine, but itis a suggestive fact that every one else 
who has tried the compound locomotive has failed to accomplish 
anything with it. 


LITERATURE. 


Reminiscences of Travel in Australia, America, and Egypt. By 
Richard with illustrations by E. C. Mountford. 
Second Edition. London: Sampson, Low, and Co, 1884. 
290 pp. 

TREVELYAN states that when Lord Macaulay was returning 

from India, that statesman set himself the task of learning 

German on the voyage, but Mr. Tangye says he set him- 

self the less ambitious task of writing this book while 

travelling. In many cases, or with most people, the 
advantage of the world would be best consulted by 
those travellers who followed Lord Macaulay’s method 
of preventing monotony. Not so, however, with Mr. 
Tangye, for his book may be read with very great 
pleasure, and not without edification. The volume is de- 
scriptive of voyages, journeys, places, people, and manners, 
and anecdotic of all these. His notes on his Australian 
visit give an interesting and useful insight into colonial 
progress and affairs which is not to be gained from other 
sources; and the feeling that impresses a reader is that the 
author must have been thinking more about his notes than 
the enjoyment of his rambles when out there. His remarks 
on the different results of the policy of New South Wales 
as compared with those of the policy of Victoria should be 
read by all who are in any way concerned with the effects 
of Free Trade and protection in new countries. In view 
of the correspondence now being published in our columns 
on lifts, it is noteworthy that the author, in his account of 
the enormous thousand-roomed Palace Hotel in San 

Francisco, mentions that “all the gas and water fittings, 

the hydraulic lifts, and the pumps, were supplied ; 

English makers.” 
ln his notes on America is a note encouraging to 

travellers. He says:—“The Pacific Railroad is a single 

track, and, although a wonderful engineering work, is not 
by any means a substantial or confidence-inspiring line if 
judged by English standards. The rails are old and worn, 
the bridges and viaducts very lightly constructed, and 
almost always of wood. I st. in several cases that 
the carriages were actually wider than the viaducts, many 
of which are open between the rails. The train in 
which we were travelling narrowly escaped falling into a 
ravine 120ft. deep. One dark night after we had all 
retired to rest we were awakened by continued whistling 
and ringing of bells. ; We found we were being 
taken across a viaduct one carriage at a time, and as we 
crossed we could see lights moving about at a great depth 
below. . . . The viaduct had been discovered to he in 
an unsafe condition, some of its timbers having been 
partially burnt, and it was a matter of discussion whether 
we should be allowed to cross at all. . . . Ours was 
the last train that went over it, for before daylight the 
whole structure had fallen with a tremendous crash.” 
Speaking of the descent of 8000ft., from the summit to the 
eastern plains in the Salt Lake district, in about four 
hours, the author says: “Steam is turned off, the brakes 
turned on, and down we go. As we were preparing to 
descend I remarked to the negro attendant that I supposed 
we must trust the engineer now? ‘No sah,’ said Sambo, 

‘IT guess we must trust de ole man up above,’ pointing to 

the skies.” As to the cost of things generally in America 

the author says: “TI have travelled in many countries, but 
in almost every thing have found America twice as dear as 
any other country. The charges are simply monstrous.” 

He then speaks of the extortion by which a couple of 

dollars must be paid for luggage taken to the hotel, which 

could easily go with the cab taken by the passenger, and 
for which a shilling would be paid in England. On the 
other hand, he says “the charges made by the steamboat 
companies and most of the railways are exceedingl 
moderate, and their arrangements in connection with 
baggage most convenient,” the through booking of luggage 
being here referred to. 

The author's visit to Egypt was since the Kasassin and 
Fort Meks affairs, but the events of that time have not 
prevented him from paying an extended visit and giving 
accounts of some entertaining incidents. There is a good 
—r, of fun throughout the book, and it will not dis- 
appoint those who take it up. It is well got up, and is 
provided with a good index. 
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Vol. laxv. and Vol. lxxvi, Edited by James Forrest. London: 
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Treatise on the Application of Wire to the Construction o 
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PRIVATE BILLS IN PARLIAMENT. 


Arter a thirty-four days’ inquiry, a Select Committee of the 
House of Commons have given their sanction to the 
Docks and Railways Bill, a scheme which, if carried out, wi 
effect the most important changes in the carrying and shipping 
of coal in South Wales, The promoters of the Bill are 
freighters and others who complain of the lack of accommoda- 
tion and the unjust rates to which they are sybjected by the 
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Taff Vale Railway Company, by the Marquis of Bute as owner of 
the Cardiff Docks, and by the Taff Vale Company as the proprietors 
of Penarth Docks, and of the system of railways connecting the 
mineral districts with the sea. Finding that they could not 
obtain redress of their grievances, the freighters determined 
themselves to provide a remedy, and with this object they con- 
sulted Mr. John Wolfe Barry, the eminentengineer. Mr. Barry 
applied himself to the task of finding a suitable site for his 
docks; and finally, after consultation with Sir John Coode, Mr. 
Lister, Captain Moriarty, and others, it-was decided that Barry 
Island should be adopted. This spot, situated as it isin one of the 
most sheltered parts of the Bristol Channel, and forming at present 
a harbour of refuge, seemed, in Mr. Barry’s eyes, to have been 
designed by nature for the purpose to which he now intends to 
apply it. Mr. Barry summed up the advantages of the site as 
follows:—The depth of water, the ease of constructing and 
maintaining the outer channel, the short length of channel, and 
last, but not least, the facility of obtaining the materials for 
construction of works, The first and most important work 
authorised under the Bill is the construction of a dock forty 
acres in extent, and a basin of eight acres. The entrance to the 
dock will be at the eastern end, in order to preserve as far as 
possible the character of the place as a harbour of refuge, and 
the approach will be by a lock 500ft. long by 80ft. broad. From 
the entrance gates to low-water mark, the distance is 460 yards. 
The level of the dock sill will be 18ft. The promoters estimate 
the cost of carrying out the dock portion of their scheme 
at £521,953, including the usual 10 per cent. for contingencies. 
For the expenditure of this sum of somewhat more than half 
a-million, the promoters of the Bill expect to accommodate, 
without inconvenience, 24 million tons of coal, or 330,000 tons 
more than can be provided for at the utmost pressure by the new 
Cardiff Dock, of which the estimated cost is considerably over a 
million. Leaving this portion of the scheme, we come to the 
railways which are to be made from Barry into the gathering 
ground of the Rhondda Valley. The estimated cost of these 
lines is £752,123, or an average of over £22,000 per mile. An 
important objection to this part of the Bill seems to lie in the 
fact that railway No. 3 approaches the docks on a gradient of 
1 in 88, Evidence was given in support of the engineering features 
of the Bill by Mr. Rendel, Mr. Szlumper, Sir Frederick Bram- 
well, and Mr, Deas. The principal opponents of the Bill were 
naturally the Marquis of Bute and the Taff Vale Railway Com- 
pany, opposing the dock and railway projects respectively. 
Their case was based generally on the unfair nature of the 
competition which would be set up by the promoters, rather 
than upon the impracticability of the works proposed in the Bill, 
though this point was taken. Amongst the witnesses called for 
the petitioners were Mr. Giles, M.P., Mr. Abernethy, Sir John 
Hawkshaw, and Mr. Percy Westmacott, manager for Sir Wm. 
Armstrong and Co. At the conclusion of the case the Com- 
mittee passed the Bill, limiting the running powers of the 
promoters over the Taff Vale to that portion of the company’s 
system lying above Treforest, but providing for the exercise of 
running powers between Treforest and Cardiff in the event of 
the Taff Vale Company not giving due facilities for the inter- 
change and forwarding of traffic. 

Since the Whitsuntide recess, though business in the Com- 
mittee Corridors has not been slack, the matters under discus- 
sion have not generally been of interest from an engineering 
point of view. Mr. Forbes and Sir Edward Watkin have been 
arraigning each other before several Committees, and each has 
been very successful in obtaining the rejection of schemes intro- 
duced by the other. The Various Powers Bill of the London, 
Chatham, and Dover Railway Company was for a considerable 
time before a Select Committee on the application of the pro- 
moters for leave to extend their line from Dover, the present 
terminus, to Folkestone. The line was promoted with the view 
of increasing the railway facilities to Folkestone, and so develop- 
ing existing and new traffic. The old question of the agree- 
ment between the Chatham and Dover and the South-Eastern 
was gone into at great length. It appears that in 1863 the two 
companies determined to divide all receipts for the carriage of 
traffic between London and Folkestone, and this agreement has 
doubtless been an advantageous one for the Chatham Company, 
though they now carry a larger share of the traffic than 
formerly. Charges of evasion were mutually indulged in, and 
finally the Committee determined to throw out the scheme. 
The Chatham Company had no better success with their 
Shortlands to Nunhead scheme, the best surviving pro- 
ject of the many introduced this year for the accom- 
modation of South London. The Bill authorised the con- 
struction of a line 44 miles in length from Shortlands, a station 
on the Chatham and Dover main line, to Brockley, where a 
junction was formed with one of the suburban lines of the com- 
pany. By curves to be constructed at Peckham Rye, and 
running powers over a piece of the Brighton line, access was to 
have been obtained to the East London, and traffic might have 
been carried by through trains, as Mr. Forbes proposed, from the 
Chatham Company’s main line to Whitechapel. The scheme 
was naturally very vigorously opposed on its merits by the 
South-Eastern Company, which represented that its service was 
sufficient to meet all the requirements of the locality. The 
Brighton Company also petitioned against the Bill; but their 
opposition was confined to the inconvenience and possible danger 
apprehended as a result of the proposed junction. Ultimately 
the Committee agreed not to allow the Bill to proceed. The 
same Committee also passed the Taff Vale Railway Bill, the 
main feature of which is the improvement of the company’s 
access to the Bute Docks. For this purpose a piece of line 52 chains 
long willhavetobe constructed. The Bill also contained powers as 
totheacquisition of land,and enabled the company toraise £133,000 
in the usual proportions of share and borrowed capital. The Tre- 
ferig Valley Railway Bill has undergoneconsiderable modifications 
since it was introduced into Parliament. It was originally pro- 
posed to construct several small lines of a total length of six 
miles, but these additional powers are now abandoned, and the 
scheme has become one for the transfer of the undertaking to 
the Taff Vale Company. The Great Western Railway (No. 1) 
Bill was also in the same group as the three last-mentioned 
Bills. Amongst other things, the Bill authorises a junction line, 
twenty-seven chains in length, at Didcot, for the purpose of 
avoiding the inconvenience of a back shunt; a branch railway 
from Kemble to Long Newton; a junction with the Mont- 
gomeryshire Railway in St. Woolds; a substituted line for a 
portion of the Nantyglo branch; a branch to the Bristol 
Channel; and a deviation, forty chains in length, of the 
Rhmyney Railway. The total length of new line contemplated 
under these powers is 12 miles 55 chains. The remainder of 
the Bill relates to the commercial and financial arrangements 
between the Great Western and other railway companies. The 
capital powers contained in the Bill provide for the raising of 
€600,000, of which £150,000 is to be borrowed. Another South 
Wales Bill was that of the Milford Docks Company, which, owing 
to the unfortunate complications which have attended its under- 
taking, feels it necessary to ask Parliament to extend the time 
for the completion of the works, The discussion before Com- 


mittee related principally to the financial position of the com- 
pany. The Bill authorised a short railway of 32 chains, for the 
purpose of connecting the docks of the promoters with the rail- 
ways of the Milford Haven Dock and Railway Company. 

A Commons’ Committee the Liskeard and Caradon 
Railway Bill, which extends the company’s lines to Launceston, 
at which point a junction is formed with the North Cornwall. 
Over the lines of the latter company traffic may be carried on 
to the South-Western at Ludford. The traffic consists princi- 
pally in agricultural produce. 

In the House of Lords there is naturally an increase of 
business, as Bills come up from the House of Commons; and 
lately their Lordships have had as many as five Committees 
sitting in one day. As nearly all the schemes have been 
previously described, it is only necessary to touch upon the 
various matters. One of the first Bills to be dealt with was the 
Stockton Barrs Bill, which authorised a short line for the 
purpose of developing a piece of land the property of the pro- 
moters. Some technical objections taken on behalf of the 
petitioners were overruled; and the main question turned on 
the expediency of authorising the crossing on the level of a 
public road. The district is impregnated with level crossings, 
and there is a crossing even at the entrance to the North-Eastern 
Company’s terminal station at Middlesbrough, where the traffic, 
both goods and passenger, is very large. This fact was proved 
in evidence by the promoters, but their Lordships held that it was 
undesirable to allow the Bill to proceed. The cost of the con- 
struction of the line was estimated at about £1000. 

The most important Bill which has yet passed the Committee 
stage of the House of Lords is the Manchester, Sheffield, and 
Lincolnshire Railway (Chester to Connah’s Quay) Bill. This 
project—of which we gave a full description on the occasion of 
the passing of the Bill by Admiral Egerton’s Committee of the 
House of Commons-—includes the construction of @ six-span 
low-level swing bridge across the river Dee. The company 
intends to commence its line at the termination of the Cheshire 
Lines Committee’s undertaking at Chester, and to construct a 
railway about seven miles in length to Connah’s Quay, a port in 
the estuary of the Dee. The Bill is promoted with the view of 
improving the access to Connah’s Quay from the colliery district 
of North Wales and the salt works of Cheshire. The estimated 
cost of carrying out the works authorised under the Bill is 
£161,000, £60,000 being the probable cost of the bridge. Since 
the Bill has been in the Commons the promoters have intro- 
duced modifications and improvements in the details of the 
structure in order to meet the objections brought by opponents. 
The Bill is now beyond all danger, and will in due course receive 
the Royal Assent. 

Lord Romney presided over a Committee engaged in con- 
sidering the Omnibus Bills of the Metropolitan and Metropolitan 
District Railway Companies. The Bills related principally to 
the rights of the companies in parts of the Inner Circle line ; 
but the Bill of the District Company sanctions the construction 
of a passenger subway from the South Kensington Station to 
the entrance of the Royal Horticultural Gardens. This work is 
estimated by Mr. J. W. Barry at about £30,000. Entrance to 
the subway will be obtained by means of a flight of steps, and 
in the subway there will be gradients of 1 in 17, 1 in 29,1 in 50, 
and 1 in 150. It may be remembered that in the House of 
Commons a subway from South Kensington to the Royal Albert 
Hall, promoted by the Metropolitan Company, was considered 
as an alternative scheme, but was rejected by the Committee. 
The Blackpool Railway Bill, also before Lord Romney’s Com- 
mittee, authorises an extension from the West Lancashire lines 
at Preston to Blackpool, a watering-place on the Lancashire 
coast. The length of line to be constructed under the powers 
of the Bill is about twenty miles, and the estimated cost of 
carrying out the works is £504,748. The Bill gives extensive 
running powers over the West Lancashire Railway. 

The Earl of Milltown’s Committee have given their assent to 
an important Midland scheme, viz., the Dore and Chinley Rail- 
way Bill. This Bill authorises the construction of a line from 
Dore to Chinley, both places being situate on the Midland line ; 
and the connection thus afforded between two branches of the 
Midland system will have the important result of providing a 
new route from Manchester to Sheffield, and an alternate line 
between London and Manchester. In the event of a block on 
the Midland, on that exposed piece of line between Derby and 
Stockport-—and experience has shown that this is not an impos- 
sible contingency—the now authorised Dore and Chinley line 
would be of great importance, as it would enable the Midland 
Company to conduct its traffic with but little inconvenience. 
The cost of constructing the twenty miles of line authorised 
under the Bill will be nearly one million pounds, or an average 
of £50,000 per mile. When it is remembered that something 
like four miles will be in tunnel, it will be seen that these 
figures, which look somewhat alarming at first, are not unusually 
high. The Midland Company will work the line, and has 
engaged to give the Dore and Chinley Company a guarantee of 
3 per cent. 

The District Railway Ventilators Bill of the Metropolitan 
Board of Works has passed through Committee of the second 
House without opposition. The Bill orders the removal of the 
air shaft in the carriage way opposite Montague House. The 
West Lancashire Railway Company has satisfied Lord Redes- 
dale of the expediency of authorising its extension to the 
Preston Docks. This is one of the Bills which have been 
denuded of their principal features. The Bill, as presented to 
Parliament in February, sanctioned an extension to Blackpool, 
but this scheme was withdrawn, as its object was covered by the 
Blackpool Railway Bill. 


50-H.P. SEMI-FIXED ENGINE. 

WE illustrate on page 26 a semi-fixed engine of unusually 
large size made by Messrs. Ruston and Proctor, of Lincoln, to 
the following specification:— 

Cylinders.—To be respectively 14in. diameter for the high- 
pressure, and 22}in. diameter for the low-pressure, the steam 
passing from the first to the second, and thus expanding to the 
most economical extent; both to be 24in. stroke The working 
barrel of each to be cast separately of specially selected hard 
metal and forced into the main casting, the space between form- 
ing the steam jacket, which completely surrounds each cylinder. 
The slide valves of the same kind of iron scraped up fairly with 
the valve faces, The steam chests to be placed on each side and 
the stop valve chamber centrally in front, all the valves being at 
once accessible on the removal of their respective covers. The 
cylinders to be planed to receive the channel iron frame and 
strongly bolted to it; at the top to be secured by a flange to the 
boiler. The cylinder covers to be polished, the glands all brass 


of extra strong pattern, suitable drain and tallow cocks to be 
provided, and a special arrangement for draining the steam 
jackets. The barrels to be covered with felt and wood lagging, 
and finished with neat sheet iron casing fastened by screws. 
Pistons.—Of improyed pattern, with two metallic packing 


rings and internal spring ring, to be bored taper and secured by; 
nuts to steel piston-rods, 

Crossheads.—Of hammered scrap iron, forged solid, tool! 
finished all over, and cottered firmly to piston-rods, 

Slide bars.—To be quadruple, of rectangular section, bolted’ 
respectively to the cylinder covers and neat guide stands. Slide 
blocks of cast iron with large wearing surfaces. Gudgeons of 
steel, firmly keyed to crossheads. 

Connecting rods,—Of best scrap iron finished bright, fitted at 
both ends with extra long gun-metal bushes secured by straps 
and cotters, 

Excentric straps,—Of gun-metal polished, with bright wrought 
iron rods and case-hardened joints and pins, Valve spindles of 
steel, to work in suitable brass guides. 

Automatic gear.—The admission of steam to the high-pressure 
cylinder to be automatically varied by the governor from 1 per 
cent. up to 50 per cent. of the stroke, according to the power 
required, by an improved arrangement of gear consisting of a 
double-ported expansion valve connected by a radius rod to a 
rocking slot link driven by a separate excentric. 

Governor.—-Of improved cross-arm type, very sensitive in 
action, connected directly to the expansion gear, and furnished 
with an oil cylinder to steady it. 

Feed pump.—Of ample size worked by separate excentric, with 
gun-metal plunger, valve box and valves and copper delivery 
pipe; to work continuously, water not required by the boiler- 
being returned through a regulating cock to the feed tank. 

Water heater.—Of improved construction, to consist of a branch 
from the exhaust pipe connected by a copper tube, furnished 
with brass cock, to the “ return” pipe of the pump. The over- 
flow water, thus highly heated by the exhaust steam condensing: 
and uniting with it, passes down and raises the temperature of 
all the water in the feed tank to nearly boiling point. 

Crank shaft.—Of steel bent from a single bar, and truly 
turned, to be long enough to carry a pulley at both ends. 

Crank shaft carriages,—To be strongly attached to the frame, 
and very substantial, with extra long gun-metal bearings adjust- 
able both vertically and horizontally, and caps made to fit over 
projections on the horn blocks. 

Fly-wheel.—10ft. diameter by 16in. face, of heavy pattern, 
turned to carry belt ; revolutions per minute, 90. 

Bed-plate.-—To be formed of two strong channel-iron bars 
firmly braced together at the ends by the cylinder and ashpan 
castings, and stayed between by the wrought iron plate carrying 
the guide stands. 

Boiler.—Placed over the engine ; to be of the loco-multi- 
tubular type, very strong, of ample capacity and extra heating 
surface, suitable for burning wood, The barrel plates to be of 
best Staffordshire quality ; double rivetted in longitudinal 
seams, and arch plate of same quality. The tube plate and 
other plates of flanging quality. 

Fire-box.—To have large grate area. All the plates—front 
cover and tube plate—to be exclusively of Lowmoor or of 
Bowling iron, and to be well strengthened by deep girders and 
screw stays at top and sides respectively. 

Tubcs.—To be of best wrought iron lap welded, 2in. extreme 
diameter, 144 in number; expanded by patent tool at smoke- 
box ends, and secured in the fire-box by steel ferrules. 

Manhole.—To be formed in a stout wrought iron plate, flanged 
and rivetted round the opening, with a strong cover, crossbars 
and bolts. Mudholes, suitably furnished, to be made at each 
corner of fire-box, in the smoke-box, and in a mud collector 
placed under the barrel. 

Seatings.—Strong cast iron seatings, truly faced, to be rivetted 
on the shell to carry the safety valves and check valve. 

Workmanship.—The plate edges to be planed and fullered, 
rivet holes to be accurately punched fair with each other, and 
plates be rivetted up by patent hydraulic machinery. The 
stayholes in the fire-box to be drilled through both plates at 
once, so as to be perfectly true. 

Pressure.—To be strongly stayed for a working pressure of 
1201b. per square inch, and tested by water to 200lb. per 
square inch. 

Mountings.—To be furnished as follows:—Strong wrought 
iron smoke-box with door and fittings. Chimney base, and 
wrought iron chimney finished with bell top and damper plate. 
Fire-door with bafile-plate, set of fire-bars, and cast iron ashpan 
with regulating damper. Brass safety plug screwed into crown 
of fire-box. Balanced steam stop valve with starting handle, 
placed in the cylinder casting, and connected by a copper bend 
with an anti-priming pipe fixed inside the boiler. Combined 
spring balance lever safety valve, and improved lock-up spring 
safety valve. Steam pressure gauge and brass syphon, glass 
water gauge of strong pattern, two brass gauge cocks, and signal 
whistle. Steam jet pipe and cock for forcing the draught. 
Brass blow-off cock and water plug. 

Sundries.—The boiler barrel to be felted, lagged with wood, 
and neatly covered with sheet iron. The engine to have good 
lubricators to all bearings; tool-box and set of case-hardened 
spanners; firing tools and shovel; suction and return pipes; 
tube brush and rod; water funnel ; oil tin and spare gauge glass ; 
also suitable holding-down bolts. 

Generally.—To be capable of working up to three times its 
nominal power, and to be tested under steam by a friction 
brake; to be made throughout of the very best material and 
workmanship, every part being finished accurately to gauge by 
the most modern appliances. 


THE SOCIETY OF ARTS CONVERSAZIONE. 


TuE Society of Arts and the Executive Council of the Inter- 
national Health Exhibition combining gave a conversazione of the 
most satisfactory kind on Wednesday night at the Health Exhi- 
bition. Although it was stated that the number of invitations 
was limited to 3000, at least double the number must have been 
present. The guests were received by the Duke of Buckingham. 
The building and the gardens were brilliantly lighted, and the 
weather was everything that could be desired. Among the 
numerous bands, that of the French Engineers—heard, we 
believe, for the first time in London—attracted a good deal of 
attention, and fully deserved the applause which it obtained. 
Chinese musicians discoursed, not sweet music, but to English 
ears hideous discords, on the pagoda bridge which spans the 
eastern pond. The fountains, illuminated under the direction 
of Colonel Sir Francis Bolton by the electric light, developed 
effects which must be seen to be appreciated; the horizontal 
rainbow in the central column, produced by the rays from the 
clock tower, is curious and interesting. In spite of the enormous 
crowd leaving the building just before midnight there was no con- 
fusion, the police arrangements being in all respects admirable. 
The refreshment bars in every direction were open, and nothing 
could exceed the hospitality of hosts and exhibitors. In all 
respects the results were satisfactory, and those who had the 
good fortune to be present will remember it as the most enjoy- 
able féte of the season. The success of the Exhibition may be 


regarded as settled, as already over 1,100,000 persons hay 
passed the turnstiles, ; 
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EXPOS Fig. 58, is a machine for drilling rails in position. It is 
ish-plate can i without shifting the cram 

Anprew Warren, of St. Louis, Mo., exhibited useful permanent way tool—Proute, patent 
permanent way tools of convenient design and light con- spike extractor—was exhibited by Messrs. Lalance and 
struction. Among these were the rail gauge illustrated Grosjean, of New York, and is illustrated by Fig. 63. 
in Fig. 56. It is somewhat similar to the well-known The working parts are made of steel, and the principle on 
Huntingdon track gauge, but the lugs bearing against the | which it acts can be readily understood from our illustration. 


nside of the head of the rail are struck to a radius from 
the centre of the track, and the gauge therefore measures 
.correctly, even if it be not laid exactly at right angles to 
the rails, The same maker exhibited a wrought iron jack 


be driven. 


It will pull out a spike from between two closely adjacent 
rails, or extract a spike from any position in which it can 


The top of the rail may be used as a fulerum, 
as in our illustration, or the foot, connected to the extrac- 


tunnels, &c. It will pull out the longest spike at one 
operation, the hand lever assuming a nearly horizontal 
position, when the spike is completely extracted. 

The Morden Switch and Frog Company exhibit a form 
of guard rail which is intended to restore an already 
derailed vehicle to the rails—see Fig. 59. Many acci- 
dents have occurred through vehicles becoming derailed 
some distance before they reach a bridge or curve, where 


Fic.co 


PLAN IN SECTION THROUCH WES OF RAIL 


guard rails are considered necessary. The ordinary 
method of applying guard rails permits such a vehicle, 
which may have travelled safely for some distance, to con- 
tinue off the rails when it reaches a dangerous spot. The 


SECTIGNAL VIEW AT A.B. 
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sleeper, and serve as a fulcrum. 


course of repair. The Beland track drill, illustrated in 


SECTIONQN.C.2 


tor r by links working in slots, may rest on the 
It can thus be used 
either inside or outside the four-foot, which is convenient 
when platforms are near the rails, or on viaducts, or in | 


SECTION ON.C.H 
simple expedient of bringing the guard rails together to a 
point in the middle of the track is calculated to replace 
the vehicle on the rail, and thus prevent a serious 
accident, 


SECTION.ON. Ear 
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for lifting rails in the track—see Fig. 57. It is light, | 
simple, and easily handled, but cannot be left in position 
y pos 
as the — of a train or vehicle over the road in | 
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Messrs. Sellars, Fowler, and Co., of Chicago, exhibited 
some of their so-called flexible fish-plates, a longitudinal 
section of which is shown by Fig. 60, representing a plan 
in section through the web of the rail. The object of the 
inventor is to obtain a joint which will make the rails of 
equal strength at all points. With the present system of 
stiff angle section fish-plates the joint near the end of the 
fish-plates is stiffer than a plain rail, the rail and fish- 
plates together making a short and rigid girder, which 
refuses to transmit the wave of flexure that has passed 
along the plain part of the rail. At the actual joint 
between the two rails the strength again varies, the rails 
being divided; the whole work of resisting flexure falls 
on the fish-plate at that point, and the rail is concentrated 
in ashort distance. The remaining portion of the fish- 
plate being, with the rail to which it is bolted, stronger 
than the solid rail, the alternate rigidity and slackness of 
the way gives rise to concussions, which damage both 
rolling stock and permanent way. The flexible fish-plate 
is made a in the centre, where strength is 
required, by rolling it of greater thickness there, and it 
decreases in strength towards the ends by successive dimi- 
nutious in thickness, thus making the track, as a whole, of 
equal strength throughout. This joint is largely used in 
the United States. 

The Pennsylvania Steel Company exhibited several 
different patterns of points and crossings, amongst them 
the Lorenz safety switch, which presents some points of 
novelty, and is illustrated by Fig. 61. The point rails 
are shaped to fit snugly to the stock rail, and to the 
extent of the tapered surface they take bearings on the 
flange of the fixed rail, which supports the point rails 
under vertical strains. The point rails slide on wrought 
iron plates, which extend under the fixed rails, and pre- 
serve the relative elevation of both, and are combined 
with a lug on the outside of the fixed rails, which effec- 
tually prevents any spreading or canting. The bars con- 
necting the point rails are made with joints, which give 
vertical stiffness, and laterally permit the variation in 
length due to the parallel rule motion of the point rails. 
The middle portion of each connecting bar is composed 
of two bars rivetted together on a centre of the same 
thickness as the end portions that work between the 
two bars. These end portions are pivotted inside the 
middle —— and secured tothe point rails as shown. 
A spiral spring holds the point rails against the fixed 
rails, making the road secure for all vehicles moving in a 
direction facing the points; and at the same time, the 
wheel flanges of vehicles coming out of the siding will 
force the point rail away from the fixed rail, sliding the 
opposite point rail so that the treads of the tires run partly 
on the fixed rail, thus enabling a vehicle to come out of a 
siding safely when the points are set for the main line. 
This switch has been lately introduced, but is alread 
in extensive use, especially upon the Pennsylvania Rail- 
way. The same firm also exhibit a spring crossing, illus- 
trated in Fig. 62, which gives the tread of a wheel passing 
on the main line a bearing at least equal at all points to 
the width of the head of the rail. It is a built crossing, 
the parts being secured together by bars and keys. The 
main line wing rail lies close to the side of the point of the 
crossing, being held there by an india-rubber spring, which 
is protected from injury by a cylindrical casing or shield. 
An ordinary guard rail for the other main line rail pre- 
serves the spring wing rail from any side-long blows from 
the wheel flanges running on the main line. The flanges 
of a wheel coming in or out of the branch push the spring 
rail aside, compressing the spring which returns the wing 
rail to its normal position when the vehicle has passed. It 
will be observed that no accident can occur if the spring 
fails, as it then becomes an ordinary crossing, the large 
bolt shown in our illustration limiting the movement of 
the wing rail. This crossing is used on the New York 
elevated and other railways, and as may readily be per- 
ceived, forms aremarkably smooth track for the fast trains. 

In America much attention is paid to the importance of 
rails being perfectly straight before they leave the cooling 
meg in the rolling mill, and as the rails emerge finally 
rom the rolls they are between three vertical 
rollers, which give them a somewhat decided curve, which 
so balances the effects of contraction that when cold the 
great majority of the rails are almost perfectly straight. 

t is found that when rails are straightened cold they in- 
variably return under traffic to the original curvature due 
to contraction, and form a very rough riding road. It is 
said by Americans that imported English rails are defec- 
tive in this respect. On the other hand, many American 
steel rails made a few years back have given way near the 
ends, where they receive a constant succession of blows as 
the wheels pass over the low joints. An insufficient 
length of cross end cut off probably permits some slight 
flaw in the end of the rail, which speedily developes and 
renders it necessary to take up the rail after three or four 
years’ use, while English rails, under similar conditions, 
are wearing well after ten years’ work, owing to the 
greater hardness of the steel and a less hurried and more 
careful system of manufacture. These defects are now fully 
recognised, and American steel works now obtain an enor- 
mous output from a comparatively small plant by a careful 
adaptation of every detail to produce work with regularity 
and efficiency. 

The Pennsylvania Steel Company was recently reported 
to have rolled 2952 rails in 164 heats in rience Be ours, 


As each rail is 30ft. or ten sec gy long, this represents | P4 


about 70ft. length of rails rolled per minute, or enough 
rails for a single line railway 8% miles long, turned out in 
twenty-four hours. The works which perform this feat 
are surpassed both in size and number of men employed 
by many English steel works, and to those who have not 
visited America, the enormous fecundity of American mills 
and workshops appears inexplicable, if not incredible. 
ane generally, in America a given plant and number 
of men will produce about double the amount of work 
turned out by similar works in England. It is stated on 
good authority that, notwithstanding the difference in the 
rate of w: that steel rail making costs slightly more per 
ton for labour in England than in America. 


One factor in the greater output of American works is 
the sobriety of the great bulk of the people, especially in 
the Western States, and the strong feeling that exists not 
only against drinking in excess, but against drinking 
intoxicants at all, and this is well illustrated by the follow- 
ing authentic instance :—The Pennsylvania Steel Company 
recently paid their men a month’s pay, £24,000, on a 
Saturday, and on the following Monday not only was no 
man absent through drink, but not a single employé was 
reported as having been seen drunk in the town on the 
previous Saturday night and Sunday. Of what English 
steel works could the same thing be said? It was recently 
stated by a leading English colliery owner that an examina- 
tion of the books of several well-known collieries showed 
that, taking a period of several years, each man employed had, 
on the average, worked only 4°16 days per week. The con- 
sequent diminished output of the collieries per man a 
is obvious, and these typical instances illustrate forcibly one, 
perhaps the principal, cause of the greater output of 
American works. It may be mentioned that it isa common 
practice in America for employers to take cognisance of 
their men’s behaviour and sobriety whilst off duty, and 
this fact alone would show the comparative sobriety of 
American workmen, Any large employer of labour in 
Great Britain who thus attempted to interfere with “the 
liberty of the subject” would find he had undertaken a 
somewhat extensive contract. 

The North Chicago Rolling Mill Company exhibited a 
steel rail 120ft. in length, and showed rails twisted into 
quick pitch screws, &c, All the coke used by the various 
large steel works near Chicago is brought by rail from the 
Connellsville coke district, 500 miles off. The freight, 
however, is low, as the coke is loaded in cattle cars, which 
otherwise return empty from the east. Few iron or steel 
works in the United States can find a supply of all the 
needed raw materials near at hand, though new dis- 
coveries of ganister, fireclay, natural which forms an 
excellent fuel—coal, &c., are continually being made. 

A large proportion of the pig iron and iron ore used for 
steel making come from England and Spain respectively, 
and the cost of the raw material per ton of steel rails is 
considerably higher than in England, and this grave dis- 
advantage is only partially balanced by the lower railway 
rates, and the increased output of a given plant. 


LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 


Present—Sin Barnes Peacock, Sir Ropert CoLiier, and 
Sin ArTHUR HOoBHOUSE, 


July 8th. 
NEWTON’S PATENTS. 


THESE were re for See of letters patent 
granted on the Ist of August, 1870, and the 3rd of November, 
1870, for a term of fourteen years each, to Mr. A. V. Newton, of 
No. 66, Chancery-lane, for the invention of ‘Improvements in 
cutting, boring, grinding, and pulverising stone and other hard 
substances.” The petitioners were Tilghman’s Patent Sand Blast 
Company, of Bellefield Works, Sheffield. 

Mr. Aston, Q.C., (Mr. WAGGETT and Mr. BousrIELD were with 
him) opened the case for the petitioners; the ATTORNEY-GENERAL, 
Mr. R. 8. Wricut, and Mr. DANOKWERTS appeared for the 
Crown; Mr. WeEssTER, Q.C., and Mr. Mouton appeared for 
Messrs. Siemens; Mr. Macrory for Messrs. Lotz, licensees; Mr. 
Cuapwyck HEALry for Messrs. Pilkington, licensees; and Mr. W. 
N. Lawson for other licensees. 

The invention consisted in cutting and grinding stone and other 
hard substances by means of a stream of sand driven rapidly 
against such substances by a jet of steam, air, water, or other suit- 
able gas or liquid, the requisite velocity, in certain cases, being im- 
parted to the sand by means of a direct impact of revolving blades 
or paddles, or the centrifugal force of hollow tubes arranged as the 
spokes of a wheel. 

In the course of the case an objection was taken by the 
ATTORNEY-GENERAL, upon the subject of the remuneration 
received, by the petitioners, that while the profits arising from the 
French and Belgian patents appeared in the accounts, no reference 
was made to the Australian, United States, and Italian patents. 

Mr. ASTON contended that under the new Patent Act it was not 
compulsory upon the petitioners to make reference to the foreign 
patents; but he applied for an adjournment in order that the 
— might be amended so that the particulars might be 


Mr. WeBsTER, Q.C., argued that their lordships should not 
allow an adjournment in order that the accounts should he 
amended until they had gone into the ts th Ives. He 
contended that upon the accounts, as they stood, the petitioners 
had received a much greater amount than their lordships had ever 
recognised as or allowed to be insufficient remuneration. He sug- 
gested that their lordships ought not to allow an adjournment 
until they saw what the accounts really were. 

After some discussion, in which the other counsel for the 
r) ne parties took objections similar to that raised by Mr. 

ebster, 

Their roveen conferred together upon the subject ; and 

Sir ARTHUR HOBHOUSE, in giving the judgment of their lordships, 
referred to the objections which had been made as to no sufficient 
information having been given with reference to the profits arising 
from foreign patents, and that, in point of fact, the petition was 
silent as to any profits from the foreign patents; and observed that 
the accounts, as drawn up, did disclose what had been received 
with regard to the French and Belgian patents, but no reference 
was made to the profits arising from the Australian, United States, 
or Italian patents. The reason alleged for that was that by the 
new Patent Act of last year the practice of that committee had 
been altered, and that, as was argued, it was not necessary 
any longer for a petitioner to produce accounts relative to 
foreign patents. The section which was relied upon was as 
follows:—‘‘The Judicial Committee shall, in considering their 
decision, have regard to the nature and merits of the 
invention in relation to the public and to the profits made by the 
tentee as such, and to the circumstances of the case.” It 
was difficult to suppose, however, that the Legislature could have 
intended to alter the rules adopted by that Committee based upon 
what, by experience, was found to conduce to the justice of the 
case and to the public convenience. Their lordships were of 
opinion that no such alteration was made, and that, looking now 
to the case before the committee, and to all its circumstanees, they 
found it to be a very material circumstance that they should know 
what had been received by way of profit upon the same invention 
in foreign countries; it might be the determining point in the case, 
and it was for the petitioners to supply them with materials 
for that purpose. hat being so, the only question then was 
whether there should be any adjournment of the case for the 

urpose of allowing the petitioners to amend their accounts. 
The petition was to have been heard on the 10th of last month, 
but at the petitioners’ desire it was postponed until that day. The 
petitioners now, however, applied for another adjournment for 


some period in order that they might furnish their opponents with 
the accounts which they had neglected to produce up to the present 
time. It was obvious, however, that as the patent expired in 
August, the opposing parties would have a very short space of 
time to go into the accounts. Moreover, in the objections lodged 
at the office, clear intimation was given that a point would be 


raised on that subject. Their lordships, therefore, thought that 


in a cumbrous case of that kind, with many opponents, who must 
be there at considerable trouble and expense, the petitioners must 
bear the consequences of their refusal to produce the accounts, and 
their lordships declined to allow any adjournment. The petition 
must, therefore, be dismissed, with such costs as might be appor- 
tioned by the Registrar. 


July 9th. 
BISCHOF’S PATENT. 


This was a petition for the prolongation of letters-patent granted 


on the 19th of September, 1870, for a term of fourteen years, 4o Mr. 
Gustav Bischof, jun., for the invention of “improvements in the 
means employed for the purification of water.” 

Mr. WesstTeER, Q.C., and Mr. W. Norton Lawson were counsel 
for the petitioners ; the ATTORNEY-GENERAL, Mr. R, 8. WRIGHT, 
and Mr. DANCKWERTS — for the Crown. 

The invention related to the use of spongy iron for purifying 
water for domestic purposes, and depriving ——< its obnoxi- 
ous and dangerous Pesan Spongy iron has m proved to 
possess a strong and lasting action in separating or destroying and 
rendering innocuous by chemical agency various objectionable matters 
occurring in water and sewage ; and of still greater importance is the 
physiological purification effected by the material—that is to say, 
the destruction by it of low forms of organic life occurring in 
water and sewage. It has been proved that no degree of dilution 
and no natural filtration or ordinary artificial filtration, such as 
through sand, however efficient it may be, affords any such 
guarantee; and it had been applied with very great and most 
marked practical success at the military stations of Fort 5 
in Scotland, Shoeburyness, and elsewhere. The petitioners, Mr. 
Bischof, and others, had expended large sums of money and 
devoted great pains and trouble in endeavouring to introduce the 
invention to the public and bring it to use. They had endeavoured 
to obtain its employment by water companies in London, but 
owing to the uncertainty which had prevailed since 1878 as to the 
position of the water companies in regard to proposed legislation 
on their rights, the companies had been unwilling to embark new 
capital in adopting the invention. The only town in which the 
invention had been applied to waterworks was Antwerp, and it 
had been perfectly successful. In these circumstances, the chief 
application of the invention had been for the purpose of the manu- 
facture of domestic filters. The utility of the invention had been 
generally acknowledged, and domestic spongy iron filters had been 
introduced into the various Government departments, and was 
beginning to be generally used. In these circumstances, the 
petitioners asked to have the patent extended in order that they 
might receive a fair reimbursement and remuneration commensu- 
rate with the great public value and importance of the invention. 

Mr. WEBSTER, in opening the case, referred to the meritorious 
nature of the invention, and mentioned incidentally that one of its 
chief advantages was that by it the bacilli, which had recently 
been discovered by Dr. Koch and others to be the germs of cholera, 
were detected anc vented from filtration into the water. 

Dr. Frankland, F.R.S., a member of the Rivers Pollution Com- 
mission, was called, and gave evidence in su of the petition, 
testifying to the great merit and novelty of the invention as 
destroying the germs of the disease. 

Mr. Bisehof, the patentee, detailed the iments made by 
him which led to the invention the subject of the patent. 

Mr. Wester said there were other scientific witnesses in 
— who would speak to the great merit of the invention; 

ut 

Their LorpsHIPs said that after the evidence wnich had been 
given, they did not think it necessary to hear any further proof as 
to its utility. 

The ATTORNEY-GENERAL did not dispute the merit of the in- 
vention, and accepted the accounts as put in. 

After considering the matter for a short time in private, 

Sir BARNES PEAcock said that after the evidence which had 
been given, their lordships entertained no doubt that the invention 
which was the subject matter of the patent was a by Fe gars and 
meritorious one, and they thought that as far as that went it 
should be renewed, unless the patentee had received adequate 
remuneration. As to that point, the accounts had been proved, 
and the Attorney-General dia not object to them. Their lord- 
ships were of opinion, upon those accounts, that so far from the 
patentee having made any profit, he had sustained a loss, and they 
thought they ought to advise her Majesty to renew the patent. 
In the case of Spencer’s patent, it was extended for seven years, 
and, following that precedent, their lordships would advise her 
Majesty to extend the patent for seven years. 


NEW ORLEANS EXPosITION BuILDING.—The Boston Herald says 
that the main building of the New Orleans Exhibition is in some 
respects the most remarkable edifice ever built in this country. It 
is much the largest exposition building ever erected in the world. 
The architect has succeeded, at a moderate cost, in producing the 
largest single room, every part of which can be seen from ary 
pomp of which there is any knowledge. The building is 1378ft. 

ong by 905ft. wide, and covers 33 acres, or 11 acres more than 
the Philadelphia Centennial Exposition, 1876. There are 1,656,300 
square feet of floor space, including gallery. The reader may form 
a better impression of the vast dimensions of the structure by 
imagining three ordinary city blocks one way and five the other 
covered by a solid roof. And, if he chooses to allow his fancy 
carry him still farther, he can picture a monster panorama of the 
world’s industry, extending before his vision uninterrupted by a 
single object except the supports. The active coamnaealall rivalry of 
the different sections is aptly shown by the distribution of contracts 
for the materials. The roof, which will cover 1,000,000 square 
feet, is being made in Cincinnati. The window sashes come from 
Milwaukee, Wis. The glazing will be done by St. Louis parties. 
Four thousand kegs of nails are being shipped from Wheeling, W. 
Va. Nine million feet of Mississippi lumber will be consumed. A 
massive group in bronze, typical of America, to be placed over the 
main entrance, is being made at Canton, O., as are also a statue of 
Washington and Columbus, and coats of arms of all the States, 
which will ap in medallion form as part of the exterior orna- 
mentation. inely modelled cornices are being made at New 
Orleans. The building will be 60ft. high, with a tower 115ft. high, 
and the architect has been fortunate in rendering the exterior 
— and attractive. A platform will be erected on the tower, 
reached by elevators, from which visitors may have an exception- 
ally fine view’of the city of New Orleans, the Exposition grounds, 
the Mississippi River, and the surrounding country. There will be 
one line of gallery extending around the entire circumference of 
the building, to which visitors will be carried by 20 steam and 
hydraulic elevators, representing all the manufacturers of these con- 
veyances in this country. The music hall, situated in the'centre of 
the building, will be 364ft. wide, and will comfortably seat 11,000 
persons. A platform is being built for 600 musicians. To light 
the building with incandescent lamps, will require 15,000 lights and 
1800-horse power. To light with the arc system will require 700 
lamps and 700-horse power to operate the dynamos. e total 
steam required for lighting and for the machinery hall will be at 
least 3000-horse ay In this estimate is included the x for 
five are lights of 36,000 candle power each, which will light the 
grounds. These are among the largest single lamps ever constructed. 
The cost of this great structure, lacking no inate i feature 


le desirable 
for the purpose intended, will only be about 400,0C0dols. and the 
other buildings will be proportionately inexpensive. 
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iHE ROYAL AGRICULTURAL SOCIETY’S SHOW 
AT SHREWSBURY. 

THE trials of machinery this year apply to sheaf-binding 
and ensilage mechanism. The particulars of the entries are as 
follows :— 

Section I.—SHEAF-BINDING MACHINERY. 

In Class 1.—Sheaf-binding reaper, the binding material to be 
other than wire. First prize is £100; the second prize, £50. 

Stand No. 3.—James and Frederick Howard, of the Britannia 
Ironworks, Bedford. Article 45: Sheaf-binding reaper, ‘‘ Sim- 
plex,” for manilla or hemp twine; manufactured by the exhibitors; 
price £60; transport attachments, £2; a most complete and effi- 
cient string sheaf binder; it is a most reliable and easily m 
machine. Article 46: Withdrawn. Article 47: Reaper, sheaf- 
binding “‘ Simplex,” for manilla or hemp twine; manufactured by 
the exhibitors; price £60; fitted with J. and F. Howard’s recently 
patented knotting mechanism; width of cut, 5ft. Article 48: 
Withdrawn. Article 49 (new implement): Sheaf-binding reaper, 
“*Low Down;” manufactured by the exhibitors; price £50; fitted 
with improved binding devices. This newly-designed machine has 
the canvas elevators of reduced height, and whilst the same width 
of cut is maintained, the machine is about lft. narrower. The 
gear work and other appliances are simplified in construction, 
whereby the weight and cost are reduced. 

Stand No. 9.—The Johnston Harvester Company, of 70 and 71, 
Chiswell-street, London. Article 189: Harvester and string sheaf 
binder; manufactured by the exhibitors; price £60; perfectly 
automatic, yet entirely under the control of the driver Son his 
seat ; interchangeable speed to the reel; perfectly balanced; no 
side draught. 

Stand No. 13.—Lankester and Co., of 44, Sumner-street, South- 
wark, London, S.E. Article 215: Harvester and twine binder ; 
manufactured by the McCormick Harvesting Machine Company, of 
Chicago, U.S.A.; price £60, with two knives and usual extras; 
awarded first prize gold medal at the late R.A.S.E. trials, Derby, 
1881; low cut, extra wide, with improved reel and simple binding 
mechanism; sheaves of uniform size packed, bound, and delivered 
automatically; position of band around sheaf easily varied at will. 
Article 216 (new implement): Harvester and twine binder; manu- 
factured by the McCormick Harvesting Machine Company; price 
£65; with two knives and usual extras; this machine cuts a width 
of 6ft.; main and grain wheels of steel ; improved knotting frame 
with new feeding device for cord holding disc. Article 217 (new 
implement): Harvester and twine binder ; manufactured by the 
McCormick Harvesting Machine Company; price £60, with two 


knives and usual extras; this machine cuts a width of 5ft., and. 


is fitted with improved elevator rollers adapted for heavy and 
tangled oes also new device for tightening aprons ; main and 

i of steel. Article 218 (new implement): Harvester 
and twine binder; manufactured by the McCormick Harvesting 
Machine Company; price £60, with two knives and usual extras; 
new pattern harvester and binder known as the McCormick 
Harvester and Binder No. 4. Article 219 (new implement): 
Harvester and twine binder; manufactured by the McCormick 
Harvesting Machine Company; price £60, with two knives and 
usual extras ; new and entirely re-modelled machine, constructed 
almost entirely of steel and iron, known as the McCormick light 
harvester and binder; McCormick’s binders have gained the only 
beat gold medals awarded by the Royal Agricultural Society to 

ers. 

Stand No. 14.—H. J. H. King, Newmarket, Stroud, Glouces- 
tershire. Article 228: Reaper and binder combined; manufac- 
tured by the exhibitor; price £55; a combined sheaf-binding and 
reaping machine, to tie with string—King and Evans’ patent; 
made narrow enough to pass through an ordinary gateway without 
alteration. Article 229: Reaper and binder combined ; manufac- 
tured by the exhibitor; price £60; a combined sheaf-binding and 
reaping machine, to tie with string—King and Evans’ patent; 
specially designed to deal with unusually heavy and tangled crops. 
Article 230: Reaper and binder combined; manufactured by the 
exhibitor; price £55; a combined sheaf-binding and reaping 
machine, to tie with string—Evans and King’s patent; with the 
binder opposite the cutter bar. 

Stand No. 16.—Samuelson and Co., of the Britannia Works, 
Banbury, Oxfordshire. Article 255: Reaper, prize string sheaf 
binding; manufactured by the exhibitors; price £60, with two 
sickles; with elevated binding table and with canvas elevating 
aprons, binding with string; this machine was awarded the silver 
medal of the R.A.S. of England at the Derby trials, 1881; cutting 
5ft. wide. Article 256 (new implement): Reaper, automatic 
sheaf binding; manufactured by the exhibitors; price £50, with 
two sickles; with low-level binding and delivery platform for the 
sheaf, and binding with string. 

Stand No. 21.—George Kearsley, of the British Iron and Imple- 
ment Works, Ripon, Yorkshire. Article 381: Harvester, sheaf- 
binding; manufactured by the exhibitor; price £60. Article 382: 
Harvester, sheaf-binding; manufactured by the exhibitor ; price 
£60. Article 383: Harvester, sheaf-binding; manufac by 
the exhibitor; price £50. 

Stand No. 24.—Walter A. Wood, of 36, Worship-street, London, 
E.C. Article 407: Sheaf-binding harvester; manufactured by the 
exhibitor; price £60, with two knives and extras; entirely 
automatic in its operation; grain cut, elevated and bound with 
regularity and certainty ; the driving wheel is 3ft. 4in. in diameter, 
with 7in. face; the frame of the binder is of iron; the knife is 
driven by a rocking shaft from the rear; the reel is also driven 
from the rear; width of cut 5ft. Article408: Sheaf-binding harvester; 
manufactured by the exhibitor; price £62 10s., including two knives 
and extras; similar to Article No. 407, but cutting a width of 6ft. 
Article 409: Sheaf-binding harvester; manufactured by the 
exhibitor; price £60, including two knives and exttras; built on the 
low down principle; elevation greatly reduced; driver wheel 
2ft. 9in. in diameter, 10in. face; new arrangement of gearing, knife 
driven from the front; new device for driving reel; also an 
expeditious and novel plan of raising the harvester; sheaf carrier 
attached; width of cut 5ft. 

Stand No. 262.—Richard Hornsby and Sons, Limited, of the 
Spittlegate Ironworks, Grantham, Lincolnshire. Article 4568 (new 
implement): Harvester, new string sheaf-binding; manufactured 
by the exhibitors; price £60; transport arrangement, £2 5s. extra. 
Article 4569 (new implement): Harvester, new string sheaf binding; 
manufactured by the exhibitors; price £60; transport arrangement, 
£2 5s. extra. Article 4570 (new implement): Harvester,. new 
string sheaf binding; manufactured by the exhibitors; price £60; 
transport arrangement, £2 5s. extra. 

In Class 2 for separate sheaf-binders the binding material to 
be other than wire; the prize is £25. 

Stand No. 10.—The Notts Fork and Implement Company, 
Ranskill, Bawtry, Nottinghamshire. Article 195: Binder, sepa- 
rate; manufactured by the exhibitors; price £38; separate sheaf 
binder, for binding any kind of corn after the same has been cut 
down by a self-raking reaper. 

Stand No. 11.—Kingsford, Fairless, and Co., of Acre-road, 
Kingston-on-Thames, Surrey. Article 198: Sheaf binder, Inde- 
pendent; manufactured by the exhibitors; price £35; to gather up 
and bind with string any corn or other crops cut by a side delivery 
reaper; Woolnough and Kingsford’s patent. Article 199: Sheaf 
binder, Independent; manufactured by the exhibitors; price £35; 
to gather up and bind with string any corn or other crops cut by a 
reaper or scythe; Woolnough and Kingsford’s patent. 

SecTION II.—ENSILAGE, 

In Class 3.—Efficient machine for cutting and elevating materials 
to be preserved in silos; the prize £25. 

Stand No. 84.—John Crowley and Co., of Meadow Hall Iron- 
works, near Sheffield, Yorkshire. Article 1575 (new implement): 
Cutter and elevator, No. 13, with safety lever (Samuel Edwards’ 
patent); manufactured by the exhibitors; price £35; arranged to 


cut and elevate green material for ensilage, and having the fly- 
wheel constructed so that the material can be cut from gin. to 3in. 
lengths; fitted with feed web and two pulleys. 

Stand No. 85.—Richmond and Chandler, of Southall-street, by 
the Assize Courts, Manchester, Lancashire. Article 1630 (new 
implement): Ensilage cutter, portable; manufactured by the 
exhibitors; price, fitted with one pulley complete, £45; extra fly- 
wheel, fitted with three knives, £4 extra; for cutting and elevating 
wet or green fodder into silos. 

Stand No. 86.—Edward Hammond Bentall and Co., of Hey- 
bridge, near Maldon, Essex. Article 1668 (new saieiaeienih 
Ensilage cutter and elevator, marked E C A; manufactured by the 
exhibitors; price £30. 

Stand No. 87.—Burlingham, Innes, and Paternoster, of Exchange 
Ironworks, Hitchin, Herts. Article 1708 (new implement): 
Ensilage machine; manufactured by the exhibitors; price £60; 
duplicate knife-wheel with five knives, £3 10s.; portable, for 
cutting and elevating clover, peas, or any other materials to be 
preserved in silos. Article 1709 (new implement): Chaff and 
ensilage cutter, combined portable; manufactured by the exhibitors; 
price £75; duplicate knife-wheel with five knives, £3 10s.; with 
new patent self-feeding motion, sifting and bagging apparatus, and 
fitted with patent elevator for silos. 

Stand No. 105.—Thomas Christy and Co., of 155, Fenchurch- 
street, London, E.C. Article 2193: Cutter and elevator for forage; 
manufactured by A. Albaret, of Liancourt, Rantigny, Oise, France; 
_ £100; Albaret’s patent combined forage-cutter and elevator, 
or cutting and storing in silos, maize, and all forage crops. 

Stand No. 121.—Carson and Toone, of the Wiltshire Foundry, 
Warminster, Wilts. Article 2593 (new implement): Ensilage 
cutter; manufactured by the exhibitors; price £37 10s.; on travel- 
ling wheels, with 13in. mouth, two pairs patent annular feed 
rollers, travelling web, four knives; will elevate into silo 10ft. from 
— or can be used for chaff-cutting, for sacking 4ft, 6in. from 

e ground. 

Stand No, 229.—F. and J. S. Bust, of Winterton, Brigg, Lincoln- 
shire. Article 4331: Ensilage cutter, portable; manufactured by 
the exhibitors; price £40, with two knife wheels; very powerful, 
with five knives and safety lever; is driven direct from fly-wheel 
of portable engine, will not choke with wet or green fodder; either 
bags or throws cut product into silo; if fitted with elevator to 
deliver up to 20ft. high, £10 10s. extra. Ayticle 4332: Chaff-cut- 
ting and preparing machine, portable; manufactured by the 
exhibitors; price £52 12s., with two knife wheels; for using in 
connection with thrashing machine or otherwise; will cut, riddle, 
sift, salt, and bag chaff as fast as straw is thrashed; fitted with 
safety lever and feed rollers that will not choke; adapted for 
cutting ensilage; elevator to deliver up to 20ft. high, £9 extra. 

Stand No. 230.—R. A. Lister and Co., of the Victoria Ironworks, 
Dursley, Gloucester. Article 4342: Ensilage and chaff-cutter ; 
manufactured by the exhibitors; price £22; this machine can be 
fitted with an elevator when required for elevating the ensilage 
into the silo, price £5 15s. for 12ft. length. 

Stand No. 231.—Robert Maynard, of Whittlesford Works, near 
Cambridge. Article 4347 (new implement): Ensilage cutter and 
elevator, portable; manufactured by the exhibitor; price £42; for 
cutting green materials, and elevating into silos, up to 20ft. high. 


LETTERS TO THE EDITOR. 
(Continued from page 21.) 


MODERN ORDNANCE, 


Str,—Having lately read several papers on the above subject, 
more especially the report in your paper of the lecture delivered 
by Colonel E. Maitland, R.A., at the United Service Institution, 
on June 20th last; also another by Mr. J. A. Longridge, and several 
letters on modern ordnance in your columns, it seems to me that 
the very important question of air spacing, and best method of 
arranging the powder in the cartridges for modern heavy ordnance, 
have been somewhat lost sight of in the various and conflicting 
considerations which govern the manufacture and use of artillery 
designed to give the highest practicable velocity to heavy projectiles. 
The method by which increased velocity has been obtained both in 
England and abroad consists, as most of your readers must doubt- 
less be aware, in en oe the chamber containing the powder 
charge, and is commonly known as ‘‘ chambering ;” but the method 
of making the cartridge contain its own chamber seems to have 
been overlooked by every artillerist except Colonel Hope, who 
appears to have urged this method of utilising increased charges 
for many years past. 

It will not, I suppose, be denied by any practical artillerist that 
the pressure gauges used for ascertaining the highest pressures in 
the chamber or bore of any given gun, and also the maximum 
pressure exerted in the base of the projectile, do really give 
accurately and exactly such results on the blocks of copper used in 
them, and that these pressures can be ascertained within the 
limits of a ton at least; and further, I think it will be generally 
admitted that the maximum pressures are exerted in the chamber 
of a gun at some period of combustion of the charge between the 
moments when the inertia of the projectile is being overcome—and 
when the projectile has moved forward a few inches up the bore— 
from its seat. Now, if the charge when fired in a chamber exerts 
a certain maximum pressure, say, of 20 tons per square inch 
throughout the chamber, it is evident that more work will be done 
ina longitudinal direction on the interior face of the breech block 
than on the base of the projectile by exactly the difference in areas 
of thesetwo surfaces. Take, forinstance, the 16°25in. breech-loading 
gun of 110 tons. The area of the base of the projectile on which 
the force generated by the explosion or combustion of the charge is 
exerted is about 207°5 square inches; and the area of the face of the 
breech block is somewhere about 380 square inches, as far as I can 
ascertain from rough scale measurements ; and let us suppose that 
such a powder and charge are used as will limit the maximum pres- 
sure in the bore to 20 tons to the square inch. It is evident that 
the force acting on the base of the projectile at the moment the 
pressure reaches this point will be about 4150 tons, whilst that 
acting on the breech block would be about 7600 tons. 

Now can this be considered a scientific method of imparting 
velocity to a projectile? to do more than 3000 tons more work on 
the gun than on the pop ers To me it seems that Mr. Long- 
ridge has hit the nail on the head, when he speaks of chambering, 
in his letter, pp. 577 of Engineering, of June 27th, 1884, as being 
a source of weakness in the gun, which probably causéd the 
failure of the 100-ton Armstrong gun on ae the Duilio, and the 
tearing asunder, longitudinally, of the 8in. gun, by the same 
maker, on board the Chilian frigate Angamos. 

Let us now examine that portion of Colonel Maitland’s lecture 
delivered on 20th June, 1884, where he speaks of the lengths and 
diameters of the chambers of médern guns. Taking the dimen- 
sions of the chambers mentioned by Colonel Maitland, we shall 
find—First, that the volume of a cylindrical chamber, 3°15in. in 
diameter and 18°6in. long, will be 144°95 cubic inches ; second, that 
the volume of a chamber, 7in. diameter, and of the same length, 
will be 715°81 cubic inches. Let us call the smaller chamber A, 
and the 7in. chamber B ; and let us assume what, I believe, is not 
very far from the truth, that the actual specific weight of the 
powder of which the R LG, powder composing the charge is 
1°0416 ounces to the cubic inch, or, in other ons, its density is 
about 1°8. 

To be precise on this point, I would state that, supposing a cubic 
inch of solid R L G, powder to be made direct from the press cake 
in manufacture, such cubic inch would weigh 1°0416 ounces. We 
should find, therefore, that these chambers would contain the 
following weights of granular powder in ounces :—Capacity of A 
for R L G.= 64°172 oz.; capacity of B for R L Gy = 323 0z.; 
number of cubic inches of air space left in chamber when filled with 
cartridge = 82°40 cubic inches ; do. B= 405°71. And yet, though 
these are very nearly constant ratios of air spacing to the charges 


employed, Colonel Maitland shows that the pressures in chamber 
A are from 4 to 154 tons per square inch greater than they are in 
chamber B, and he frankly states he does not know why. Now it 
is a well known fact that any fluid passing through a small pipe 
meets with more resistance than the same fluid passsing through 
one of a larger diameter, and it seems almost certain that more 
time and force would be expended in driving gas forward through 
an area of 7°8 square inches for a certain length than would be 
required to drive it forward through an area of 38°5 square inches 
nearly through the same length, and I think that this, irrespective 
of the probable caking and crushing of that part of the charge 
nearest the base of the projectile, will account for the increased 
pressures referred to by Colonel Maitland. 

Now, would it not be possible to burn the same weights of powder 
in their respective chambers in such a manner that the powder 
would be almost instantaneously ignited in the interior throughout 
its whole length, and burn gradually outwards to the walls of the 
chambers? Suppose, for instance, a compressed cylindrical cartridge 
were to be formed of powder having a density of 1°8 exactly to fill 
chamber A, and weigh as much as the granular cartridge, say 
64°1472 ounces. It would be found, of course, that the dimensions 
of this cartridge—suppose we call it A'—B! would be as follows :-— 
External diameter, length, 18°6in.; diameter of cylindrical 
hollow in centre of cartridge extending throughout its length, 
2°455in.; thickness of wall of powder cake, ‘3475. In cartridge B! 
the dimensions would be:—External diameter = 7in.; length, 
18°6in.; diameter of hollow, 5°2718in.; thickness of wall, ‘8641lin. 
Now, suppose these two cartridges to be so enveloped in a suitable 
substance on the outside that they could not crack, and no flame 
could reach their exterior surfaces, except by burning steadily 
through the walls of powder, and, further, that they were ignited 
centrally throughout the whole of their length almost instan- 
rooney what should be expected to happen? 

I think it is evident that a certain volume of gas would be given 
off which would vary in amount with the amount of surface first 
ignited in the interior of each cartridge, or in other words, that the 
volume of gas first evolved would vary directly as the square of the 
diameter of the interior of the hollow, and that a constantly 
increasing volume of gas would be evolved whilst there was any 
powder remaining in the walls to be burnt. I believe this 
method has been adopted in the facture of ammunition 
for the Nordenfelt guns with success, resulting in increased 
velocity to the projectile and less work done in the gun, And 
Colonel Hope seems to have adopted something of this kind in his 
experiments, which must have been wonderfully successful if he 
has succeeded in burning cartridges of 15 calibres in length with a 
projectile in front without giving wave or local pressures. 

Finally, as an Englishman, and in the interest of maintaining 
our country’s position in the world, I would strenuously urge the 
carrying out of careful and exhaustive experiments on these lines 
even with old or obsolete guns; and it might perhaps prevent the 
country being committed to a weak and unscientific method of con- 
struction, which might fail our sailors and gunners in the hour of 
need, and perhaps may prove that the large number of muzzle- 
loading guns at present in the service may have capabilities at 
present unknown and undeveloped. It may also prove that 
Colonel Hope is as much in advance of the artillerists of the 
ag + as Major Palliser was when le advocated the method devised 
y him for utilising our existing stock of smooth bore ordnance, 
which has given us a serviceable, accurate, and cheap, if not very 
erful, gun. Marti, late Captain R.A. 

Milford July 2nd. 


WATER POWER. 


Sir,—I read with interest your article on the above in your last 
issue, and as I have had some little experience with water-wheels 
and turbines, will you allow me space to say a few words thereon? 
I agree with your preinise, that as a sufficient head of water is not 
often to be had in England in a suitable position, its value as a 
motor, except for small powers, may be readily over-estimated. In 
countries, however, where fuel is dear and where there is a large 
and equable supply of water, I think it can hardly be denied that 
water is the most economical of all powers. Much, however, 
depends on the amount of water available, the site, the machinery 
to be driven, and the wheel selected. It need hardly be said that 
an equal supply of water is of the highest importance; too much being 
in many cases as bad as too little, the back water in any case having 
a considerable retarding effect, and undershot wheels may be entirely 
“drowned.” I take it that many of the mistakes and disappoint- 
ments that have occurred in the erection of water-wheels have 
been brought about by the insufficient attention given to the con- 
struction or selection of a wheel of a type, shape, height, and 
width, well adapted for the work required, bearing in mind the 
especial exigencies of the site, the velocity and flow of the water, 
and the power and speed required. In fact, in many cases one 

ttern of wheel is made to do duty for all kinds of requirements. 

e following may perhaps illustrate my meaning. Sometime 
back I supplied wood-working machinery to a firm on the Con- 
tinent, and had several complaints as to its inefficiency. On exami- 
nation I found that it was running much under speed, and the 
wheel used unsuited to the site and work, being a large slow-run- 
ning wheel, whilst a quicker running wheel with much wider floats 
and less diameter would have been in every way preferable. To 
get over this difficulty and increase the speed of the machines, I 
had to use intermediate gearing, with a corresponding reduction in 
the effective power of the wheel. After the first outlay for dams, 
races, wheels, &c., an aig a most decidedly in favour of water- 
wheels in countries where fuel is scarce and skilled labour expen- 
sive, is the low cost of maintenance. 

As in the case of vertical water-wheels, in the economical use of 
turbines much depends on their exact adaptation to the stream 
and site where they are employed. I think there can be little doubt 
that the introduction into general use of the turbine has been con- 
siderably retarded by these points not being borne in mind, and by 
the construction of a great number of wheels of <r the same 
pattern, whether they meet the requirements of the case or 
not, when a few simple modifications might have secured a far 
higher practical resvlt. For instance, the curvature of the fixed 
partitions and floats that may in one case be suitable, may in 
another be increased or diminished with a decided gain in effect, 
the number and size of them also should be varied according to the 
water supply. Again, the proper construction of the races and the 
fixing of the wheel to secure ample space both in depth and width 
for the easy discharge of the water from the wheel is important. 
For very large powers doubtless steam will, as asserted by you, 
compare favourably with water power, at any rate in countries 
where fuel is cheap; but had the development of water power 
received at the hands of engineers as much attention as that of 
steam, I feel sure it would be used in preference in many cases 
and be more popular than it now is. 

If this letter will provoke a discussion as to the merits of water 
v. steam power, I think it would be of considerable interest to the 
profession generally. M. Powis BALE. 

20, Budge-row, E.C., July 1st. 


THE FUTURE PROSPECTS OF YOUNG ENGINEERS. 


Srr,—I hope the above question will permit of a few extra and 
rhaps seally wractical remarks. As one who has fought the 
attle through the shops without the aid of premium or friends, 
except those made by perseverance and industry, I may be allowed 
to express my opinion. What is the cause of the dearth of em- 
ployment to those who may be able and willing to work? Firstly, 
what constitutes an engineer? I have always understood that he 
should be a man in possession of really practical ideas, and sup- 
ported by a consistent theoretical knowledge to enable him to 
out his ideas in an intelligent, economical manner. If this is 


so, how is it that such men lack employment to the extent that. 


your correspondent, Mr. Audain, states? 


Juny 11, 1884. 
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All men who may have ed through an apprenticeship know 
that all are not alike. Some are naturally capable, others in- 
capable; some require teaching, others teach themselves; some 
enter the business possessed of a good, and even finished education, 
others with a possible knowledge of the three R’s. The latter 
learn their trade, and go into the world as workmen, and in the 
majority of cases turn out to be fair average workmen, and some of 
them, by patient, persevering industry, coupled with an innate 
desire to be something better than a workman, spend all their 
available spare time in learning drawing and in obtaining an 
acquaintance with theory; these men very often become 
our most trustworthy and reliable engineers — for they under- 
stand the practical routine of detail manipulation, its diffi- 
culties, and the best way out of them, And after bringing 
the self-taught knowledge of theory to bear upon their practice, 
they are enabled to consummate work generally to the satisfaction 
and credit of all concerned. With the former class thisis different: 
usually they are premium pupils, with no immediate incentive to 
stich to their work, as they are too often allowed to do pretty 
much as they like: their superior education seems to destroy the 
desire for work, First, they come into the works, and seldom get 
more efficient than able to take the skin off their knuckles, or make 
rattling good hands at cylindrical filing ; this is not always their 
fault, but the fault of the officials under whom they work. They 
are spoilt in the initial stages of their career, and after passing 
through the drawing-office are turned out into the world not 
knowing enough, and too proud to become workmen, they fall 
back upon their knowledge of drawing and the smattering of 
theory they possess, and desire to pose in some official capacity ; 
they are assisted in this either by funds of their own or by the 
influence of friends. Failing to obtain what they consider to be 
a suitable situation, they commence as consulting engineers, 
or otherwise, and glut the already overstocked market. 
I do not mean overstocked with efficient men, but by 
putting their influences at work they too often crowd out 
the really able man, who may be capable, energetic, but possibly 
not so highly polished as themselves. I do not blame them for 
this, but I do oan the system that makes a crowd when there 
should be but afew. These remarks, I think, answer the question 
of our young engineers, as their future should be a close, earnest 


stress in the bar in question. Should the roof truss be unsym- 
metrical, it will then be necessary to draw two diagrams of normal 
load, one for each side, to determine which pressure developes the 
greater stress. 

The following example is elementary in the extreme, but will 
suffice to illustrate the foregoing remarks, for which purpose only 
it is appended :— 

Span = 36ft.; distanceapart of trusses = 10ft.; angle of inclination 
of rafters to horizon = 1 = 30 deg.; .*. length of rafter = 20°8ft. ; 
w = say 40 lb. per square foot—this may safely be assumed as the 
ange possible horizontal pressure; wn = 26°4]b. per square 

oot of roof surface .*.. W = 26°4 x 20°8 x 10 = 5491 lb. = total 

ressure on side of roof acting in a direction normal to its surface. 

'o determine the reactions :—Through the centre of rafter, and 
perpendicular to it, draw the straight line WZ, this is obviously the 
resultant of the uniform load on one side of roof; then 

RY = ANZ; AMZ: AIA 
AUZ AMZ 
W; RY = W; = W 

On any straight line a a parallel to the wind direction, and there- 
fore perpendicular to the rafter, take a a = W the whole load. 
Set off downwards the loads ¥ . Set off upwards the 
reactions R!, R™. Then draw the polygons of forces for every 
joint in succession in the usual manner. e roofs of more com- 
plex type take more time, but present no special difficulties. 

June 30th, 1884. A. EpMonps. 

[We have handed Mr. Edmonds letter to Mr. Graham, who replies: 
—‘* Your correspondent is scarcely serious when he imputes to me 
the idea that the wind blows ‘* vertically downwards ;” or again, 
when he ascribes to me the notion that the wind can blow simul- 
taneously in two opposite directions. Taking your correspondent’s 
opinions in the order given, I have first to remark that wind pres- 
sure cannot be strictly called a ‘‘ hydrodynamic,” any more than a 
thermodynamic force ; still the fact of its being a function of the 
velocity lifts it out of the region of static into that of dynamic 

orces. But in this sense the normal pressure is just as truly a 
dynamic force as the horizontal pressure from which it is derived. 
The reason — we can treat it as a static force lies altogether 

tside of itself, and rests simply on the fact that the roof is rigid 


attention to the duties they have to perform. It is i ible for 
an engineer, if left to himself, to become a master of his business 
unless he makes himself practically efficient, for without it he can 
hardly be more than a mere copiest draughtsman instead of a 
capable leader. I know of many really efficient men who are 
capable engineers, with a sound, healthy knowledge of their 
business, who are unable to obtain that employment suited to their 
capacity, and judge the reason to be a too close attention by | 
employers.to the actual wage paid, instead of paying a fair price 
for good workable people. The future of our young engineers will 
be safe if they strive to be engineers in truth and not in name 
only; and if employers would but consider it their duty to fulfil 
their engagements to their pupils, this question would soon be 
found at rest. 
Peckham, June 30th. 


GRAPHIC AND ANALYTIC STATICS, 

Sir,—In No. 1486 of THE ENGINEER appears an article on 
stresses in framework, by Mr. R. H. Graham, C.E., and in the 
example given (a roof truss) the author assumes the wind pressure 
to be vertical, adds it,to the dead load on the roof, and with the 
total load thus found he, by one diagram, determines the 
maximum stresses in the different members of the frame, defending 
the practice on the score of simplicity and on the assumption that 
any error will be trivial in practice. Such a method of procedure 
cannot, however, be defended, being radically wrong in principle, 
and the error resulting from it—whether in excess or deficiency— 
although unimportant in very small trusses—where practical con- 
siderations necessitate the use of scantlings in excess of theoretical 
requirements—may be in the case of large roofs so serious that a 
more ee method of dealing with wind pressure becomes indis- 
pensable. 

Wind, it must be conceded, is —— observed to blow hori- 
zontally, and can hardly be conceived as blowing vertically down- 
wards. Mr. Graham has not overlooked this, for he says, ‘‘ If, as 
some suppose, the wind blows in a perfectly horizontal line, then 
the direction of vity and wind pressure are strictly at right 
angles.” Now I dispute the truth of this inference ; it does not 
follow that because wind blows horizontally the direction of its 

ressure on a surface inclined to its direction is also horizontal, 
or :—Wind being simply current air follows the laws of fluids in 
motion, i.¢., of hydrodynamics; its pressure therefore is normal to 
a surface pressed and reduced in the following ratio derived from 
the experiment of Hutton. Let w = intensity of horizontal wind 
pressure in pounds per square foot of vertical surface. wn = in- 
tensity of wind pressure on any surface inclined at an angle i to 
the wind’s direction, i.e. of slope i = w (sin. i (1'84c08.i—1); the 
— wn when required in calculation would be difficult of re- 

uction, but is given in ‘‘ Molesworth’s Pocket-book,” 19th edition, 


Ww. 
FRAME DIACRAM 
SCALE 


STRESS DIAGRAM 


SCALE OF LOADS ey 


p. 98, in terms of w for ten different angles. The pressure w is a 
ydrodynamical pressure, whereas the pressure Wn is equivalent 
to a simple statical pressure, and admits therefore of being re- 
solved in any direction by the rules of statics. 

To determine the maximum stresses on a roof truss, it is neces- 
sary therefore to draw two stress diagrams, one for the total 
vertical load and one for the normal load pressing on one side only 
of roof—for wind cannot be conceived as pressing on both sides of 
a roof at the same time. This latter diagram, it will be seen, will 
give one value for the stress on any particular bar in the truss, and 
anothet value for the stress in the corresponding bar on the opposite 
side of truss. The greater of these must of course be taken—as the 
wind may press on either side—and added to the stress developed 


by the vertical load, the sum of the two will give the maximum 


and its resistance therefore passive. Even when adopting the 
rigorous method of dealing with wind pressures, which is not called 
for in roofs, it is not at all necessary ‘‘ to construct two diagrams, 
one for the total vertical load and the other for the normal load.” 
It is far easier and more correct to do the whole thing in one 
operation—for an example of which please refer to my ‘‘ Graphic 
and Analytic Statics,” Ch. viii., Sec. 5, Figs. 188-89, Plate 3. I 
am not at all convinced that the wind ever presses upon flat sur- 
faces—and least of all upon roofs—with so great an intensity as 
401b. per square foot. The case in illustration selected by your 
correspondent is extremely simple; nevertheless his construction 
is far from perfect. In the first place the end reactions are much 
more easily and far more elegantly determined by the aid of 
graphic than analytic statics. Secondly, the roof must be con- 
sidered as subject to a permanent uniform dead load, as well as a 
variable wind load, one diagram serving for both cases. Working 
out roughly the example set by your correspondent, first on the 
assumption that the roof is loaded uniformly with a load of 451b. 
per square foot ; then under similar conditions for a load of 50 1b. 
per square foot; and lastly, drawing the diagram according to 
strictly theoretical conditions, I find that the results of theory 
agree very closely with those derived on the first hypothesis. In 
fact, taking a bar of each type, the stresses for the tie-rod s! are 
identical, that for part-rafter T! slightly in excess, and that for the 
strut S! slightly deficient. The differences are not worth noting, 
the maximum in bar S! leading to a difference in sectional area of 
only 0°11 of a square inch. Had the wind load been made a less 
proportional part of the total load—as it should have been—the 
results would have agreed still more closely.” —Ep. E.] 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
TuHIs week the quarterly meetings have been held. The amount 
of business transacted has not been large in any department, but 
in a few branches some fair sales have taken place. More will pro- 
bably be done in a week or two’s time, when the market has 
settled down. 

In Wolverhampton yesterday—Wednesday—the all-mine pig 
makers of Shropshire and Staffordshire declared quotations with- 
out change upon last quarter’s basis, thus cold blast all-mines 
stood nominally at 80s. and hot blast at 60s. In reality, however, 
business was done at 2s. 6d. and, in some cases, even 5s. per ton 
under these prices. Sales were restricted, and stocks of all-mines 
in makers’ hands were reported heavy. Competition from vendors 
of hematites made in outside districts was severe. The Tredegar 
Company quoted 56s., Ulverstone hematites were also 56s., and 
the Barrow Company quoted 57s. 6d. for No. 3 and 56s. for No. 4. 
Hematites generally were down on the quarter by from 2s. to 
2s. 6d. per ton, and on the half year by 4s. per ton. 

Part-mine pigs were a little brisker than all-mines, yet even here 
sales were not active. Native part-mines were generally 45s. to 
42s. 6d. Bradley’s Darlaston Green pigs were: No. 1, 45s.; Nos. 
2 and 3, 43s. 9d.; forge, 42s. Staffordshire cinder pigs were 40s. 
to 37s. 6d. Derbyshire and Northampton pigs were down on the 
quarter 2s., and on the half-year 4s., and were quoted an average 
of 42s. 6d. to 42s. for best sorts. 

In the manufactured iron branch, buyers at Wolverhampton 

luded, in the of any announcement to the contrary, 
that marked bars were to remain at £8 2s. 6d. for Earl Dudley's 
brand, and £7 10s. to £7 for the bars of the other leading houses ; 
and busi was tr ted upon this understanding. Excellent 
bars were, however, to be had at £6 15s., and even £6 10s.; while 
an inferior sample was £6 5s., and common bars were £6 to 
£5 15s., a drop on the quarter of 2s. 6d., and on the half-year of, 
in a few cases, 5s. 

Branded hoops were £8, while common, for export purposes, 
were £6 5s. upwards, a reduction on the April meetings of about 
2s. 6d. Gas tube strip varied from £6 down to £5 15s., and in some 
instances even £5 12s. 6d. per ton, the last-named figure being a 
fall on three months back of about 5s. 

Sheet makers were unable to report a large business, and less 
proportionately was done in these than in hoops and bars. Prices 
of sheets were more varied than ever before, and though open 
market quotations were without change upon the quarter, they 
were lower upon the half year by 5s. per ton on singles, and by 
2s. 6d. to 5s. per ton on doubles. Merchant singles were quoted an 
average of £7 upwards, doubles, £7 10s. to £7 15s.; and lattens, 
£8 10s. Galvanised sheet makers were reticent as to prices, but 
£12 to £12. 5s. delivered Liverpool was the general figure. 
Boiler plates were dull at £8 10s. for ordinary sorts, and £9 to 
£9 10s. for superior qualities, 

On all hands this afternoon there was much ee of the 
severity of the competition in manufactured iron from the North 
of England, South Wales, Lancashire, North Staffordshire, and 
other outside districts. Manufacturers for these centres were 
numerous upon ’Change, and were busy seeking orders. A fair 

t of ttended their efforts in some directions 
especially when, as in certain instances, the North of England 
people underquoted local makers to the extent of 20s. per ton. 

At Birmingham this—Thursday afternoon—the prices declared 
at Wolverhampton were confirmed in every particular. Mr. 
Fisher Smith announced his lordship’s bars as £8 2s. 6d., and the 
other best houses announced them as £7 10s. Simultaneously all- 
mine pigs were quoted 80s. for cold, and 60s. for hot blast. The 
demand for best » whether rolled or raw, was reported very 


quiet. Even Australian orders which some time since were 
arriving freely for good bars have fallen off. Thin sheet makers 
are not so active as formerly. The leading Welsh steel-masters 
met and advanced steel bars for tin-plates 2s. 6d., making them 
£5 12s. 6d. at Welsh mills. Welsh tin-plate makers met and 
decided to maintain prices at 15s. for coke sorts and 18s. for char- 
coals. American demand reported quiet. Stocks at Liverpool 
decreasing. 

The Earl of Dudley’s list for the new quarter stands at :— 
Bars, either flat, round, or square, £8 2s. 6d. nominal for the 
lowest quality, £9 10s. for single best, £11 for double best, and 
£13 for treble best ; rivet and T-iron, single best, £10 10s.; double 
best, £12; and treble best, £14. His lordship’s ordinary T-iron, 
not exceeding 8 united inches, is £9 2s. 6d.; angles to 8in., and 
strips and hoops of 14 to 19 b.g., £8 12s. 6d. for lowest rs 
£10 for single best ; £11 10s. for double best ; and £13 10s. for 
treble best. His lordship’s strips and hoops of jin., not thinner 
than 20 b.g., are £9 12s, 6d. for ordinary; £11 for single best; 
£12 10s. for double best; and £14 10s. for treble best. fin. sizes 
are £1 per ton additional as to all the qualities. 

William Barrows and Sons’ list is:—Ordinary bars, £7 10s.; 
plating, £8; best crown, best scrap, and best chain bars, £9; best 

lating bars, and best angle, T, and rivet iron, £9 10s.; double 
on scrap and double best chain bars, £10; double best angle and 
rivet iron, £10 10s.; and double best charcoal bars, £16. 

Messrs. Barrows’ hoops from 14 to 18 b.g. are £8; single best 
matched slit rods, £8 15s.; best hoops and best slit rods, £9 10s.; 
double best charcoal horse-nail rods, £16 10s.; and rolled ditto, 
£18. Sheets to 20 b.g. are £9; 21 to 24 b.g., £10 10s.; and 25 to 
27 b.g., £12; best sheets are £1 10s. per ton extra, and double best 
£2 10s. per ton extra. Boiler platesare £9; best, £10; double best, 
£11; treble best, £12; extra best, £15s.; and hest charcoal, £19 5s. 
nominal, 

Messrs. Noah Hingley and Sons quote best crown and best 
crown horseshoe bars, £7 10s.; best rivet iron, £8; double best 
crown bars, £8 10s.; double best plating iron, £9; and treble best 
bars, £9 10s. These prices apply to rounds and squares of }in. to 
3in. not exceeding Ott. long, and to fiat bars of lin. to 6in. wide, 
not exceeding 25ft. in length. Angles up to 8 united inches 
and not exceeding 25ft., are 10s. per ton extra, and tees £1 per ton 
extra. 

Vendors of steel of almost every description made outside this 
district and in it were pushing business on Change in Birmingham 
to-day, and numbers of them —— encouraging sales, particu- 
larly of Bessemer and other cheap steel in a partially finished 
state, for rolling down and working up p The Lilleshail 
Iron Company hopes next week to be making steel ingots in quan- 
tities, but the cogging millis not yet complete. At the Sneds- 
hill Works they have already rolled rivet steel, and tested it with 
every success, 

The colliers are still on strike and appear hopeful of success. 
They have decreed a levy of 4d. per day per man, and 2d. per day 
per boy, to be paid by all those at work, and the funds thus raised 
and those collected from the public are distributed among union 
and non-union men alike. The action which the masters are taking 
appears mainly in the result of a meeting of the Committee of the 
Coal Trade which was held at Dudley on Tuesday. It was called 
to investigate reports that had been circulated by the men that a 
number of owners who were members of the Association had 
re-started their pits at the old rate. It was reported that these 
statements, with one or two exceptions, were unfounded, and the 
Committee confirmed the former decision to uphold the award of 
the arbitrator. It was also resolved that in the event of the strike 
being prolonged a meeting should be convened a week hence to 
carry out the resolutions previously arrived at for subsidising firms 
who are compelled to pump water. 

The call for cultivating tools is quieter since the second half-year 
has been entered upon. Still the principal makers have enough to 
do; indeed, some of them are quite busy. India is buying fairly 
of hoes, picks, hammers, spades, and shovels. Some of the markets 
on the east and west coasts of South America are also sending good 
lines. Rio de Janeiro is, however, prejudiced by the prevailing 
rate of exchange, and the North and South Brazils are not buying 
with their usual vigour. The Australian demand is under the 
average, but South Africa gives evidence of revival. 

The Town Council of Warwick have determined to erect addi- 
tional works at their _—— station, and have instructed their 
surveyors to prepare the necessary specifications. 


NOTES FROM LANCASHIRE. 


(From out own Correspondent.) 

Manchester.—To some extent transactions of any importance 
have during the past week been held in abeyance pending the 
result of the quarterly meetings, and this has had a tendency to 
still further restrict the limited amount of business doing in the 
iron market here. This, however, is so small a contributing item 
to the general depression which prevails in all branches of the 
iron trade, that it cannot be taken into very much account, the real 
cause of the depressed state of the market being the long con- 
tinued absence of buying and the discouraging future prospects, 
which offer no indication of any source likely to develope the much 
wanted activity in trade. In pig iron there is a continued weak 
tone, and buyers are evidently maxing a strong effort to force 
down prices still lower by holding back orders as long as they 

ibly can. Forge proprietors have bought comparatively very 
ittle iron for months past; in many cases they have not taken the 
deliveries of iron they have bought, and although the manufactured 
iron trade has been extremely quiet, the quantity of pis iron 
bought or held in stock by finished iron makers must very 
poe With many of the works on short time, it is not probable 
that they will for the present be coming largely into the market as 
buyers; there does, however, appear to be a slight improvement in 
the finished iron trade, so far as the number of inquiries in the 
market is concerned, and although no very hopeful view is enter- 
tained of any large amount of work being given out or of any 
better prices being obtainable, if the inquiries afloat should result 
in a sufficient acquisition of new work to keep the forges going, it 
will tend towards doing something to remove what has been the 
really weak spot in the iron trade. 

There was only a very dull market at Manchester on Tuesday. 
For pig iron local makers were holding for 42s. 6d. less 24 as their 
minimum for forge and foundry qualities delivered equal to Man- 
chester, but in district brands there are some very low sellers in the 
market, Lincolnshireiron being obtainable at about 41s. 6d. to 42s. 6d. 
less 24 delivered ; Derbyshire iron is also coming into this market 
at very low prices, ranging from about 1s. to 2s. per ton above 
Lincolnshire. North-country irons, although they have recently 
been easing down in prices, are still too high to compete with the 
local and district brands in this market. Scotch iron remains 
without material change so far as this market in concerned. 

In the finished iron market merchants have been showing rather 
more disposition to place out contracts, but the actual business 
doing continues small, and except that there is, perhaps, more 
firmness in adhering to £5 15s, as the minimum for good local and 
North Staffordshire bars delivered into this district, no better 
= are being obtained. There are still sellers who are open to 

k good specifications at as low as £5 12s. 6d.; and common bars 
are offered at very low prices, orders haviug recently been taken at 
about £5 10s. delivered into this district. 

Reports as to the condition of the general engi ing branch 
of trade in this district continue in the direction of decreasing 
activity, and even in those branches which have been specially well 
employed, such as railway rolling stock and locomotive building, 
competition is beginning to quicken, showing that orders are 
running out without being replaced. 

There are, however, some special branches of engineering that 
wo eg are not affected by the — depression in trade, and 
visiting the works of Sir Joseph Whitworth and Co. during the 
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past week, I found that not only are they being kept fully 
employed with the orders they have in hand, but there is an 
increasing amount of new business coming forward which necessi- 
tates an almost continual enlargement of the works. This applies 
chiefly to their steel department, in which they have orders in 
hand for almost every ag | in Europe, for the United States, 
China, and the Colonies. To meet the —aa of their 
growing steel trade, Sir Joseph Whitworth Co. are increasing 
the size of their furnaces so as to enable them to turn out 90-ton 
castings. Amongst some of the special steel work they had in 
hand when I visited the works was a large cylinder 8ft. 6in. long, 
3ft. 4in. internal diameter, and about 60in. external diameter. This 
cylinder, which is constructed to work up to a pressure of 7 tons 
to the square inch, is built up on the same method adopted by the 
firm in constructing their gun tubes, and it has a screw block on 
each end. The firm have also in hand a gun tube 43ft. in length, 
forged hollow, with a l5in. hole. This tube, which is made from 
a casting weighing 45 tons, and finished weighs 24 tons, is to form 
part of a gun with a greater length than any that have yet been 
made, the total length over all being about 50ft., and the total 
weight of the gun when finished being 110 tons, and the weight 
of the shot to be fired being about one ton. In other steel 
work I noticed a number of cylinder liners of large diameter, some 
of them being 7ft. 6in., crank and propeller shafts, and amongst 
these a couple of hollow shafts nearly 60ft. in length, 12}in. dia- 
meter, with a hole through 4hin. diameter. When I add that the 
hole has been bored perfectly true through each shaft, a very fair 
indication is afforded of the perfectly homogeneous character of 
the metal in the fluid-pressed steel which Messrs. Whitworth pro- 
duce for this class of work. In their tool department Messrs. 
Whitworth are chiefly busy on new plant they are laying down for 
the extension of their own works, and amongst the new tools they 
are constructing are a powerful slide lathe, to take in 60ft. pro- 
peller shafting, with about 30in. centres; others of lighter con- 
struction, including a 42in. brake lathe, to take in 36ft., for gun 
tubes and cranks, and I may add that some of these lathes are 
arranged to work with eight tools, four on each side. 

In the machine making branch of industry the e local firms 
are still tolerably busy, but the orders chiefly run on foreign work, 
and with regard to this class of work, it may not be out of place to 

int out that the orders which have kept Lancashire machinists 

y have been to so large an extent to fill competing mills abroad, 
that the Lancashire trade is now in con- 
sequence, and millowners in India who have been supplied with 
machinery from this district are now entering into competition 
in neutral markets with the Lancashire manufacturers. It may be 
interesting to notice further that pretty much the same thing is 
now going on in the lace trade. e machinists in the yw wg 
district are busy, but with the exception of orders from Scotland, 
where lace-making is being introduced, the bulk of the work they 
have in hand is for abroad. Formerly the exportation of lace- 

making machinery was confined to France, but now it is goi 

almost equally to Germany, Spain, and almost all the civili 
centres on the Continent, which must n ily mean the cur- 
tailing of the foreign me ange for the finished article hitherto 

lied by the Notting wareh 
through the coal trade of this district an extremely quiet 
tone prevails, and a large proportion of the collieries are not 
working more than six to seven daysa wor except where a good 
deal of the output is going into stock. classes of round coal 
are very bad to sell, the better sorts, for house fire pee. being 
quite a drug in the market. As rices, there are really 
no fixed rates where anything like es in bulk are con- 
cerned. Colliery proprietors, where they have stocks to clear 
away, take practically what prices they can get to effect sales. 
Best coal at the pit mouth averages about 8s. 6d. to 9s.; seconds, 
6s. 6d. to7s.; and common round coals, 5s. to 5s. 6d. ton. For 
engine classes of fuel there is a moderate demand, but with the 
exception of some of the better qualities of slack supplies are 
tiful. At the pit mouth bi averages 4s. 6d. to 4s. 9d.; 
slack, 4s. to 4s. 3d.; and ordinary qualities, 3s. 6d. to 
3s. 9d. per ton. 

For shipment there is a fairly active demand, but such low prices 
have to be taken that sales are effected more to clear away stocks 
than for any really remunerative business. Delivered at the high- 
level, Liverpool, or the Garston docks, good Lancashire steam 
coal is not fetching more than 7s. to 7s. 3d. per ton. 

The wages question in the West Lancashire district is naturally 
a prominent question in the coal trade just at present, but it has 
really very little effect upon the market, and buyers show no 
anxiety to give out orders in anticipatian of a possible stoppage of 
the pits. Supplies, in fact, are so generally plentiful, that if a 
number of the Lancashire collieries were, in the place of only 
running about half time as at present, to be stopped altogether 
= a few weeks, the reduction of the get would not be seriously 

t. 


Barrow.—The tone of the hematite pig iron trade of this dis- 
trict I have to is still very flat, and no change hat occurred 
in the condition of the trade during the week. Business is quiet, 
and the number of orders coming to hand is inextensive. Makers 
in some parts of the district find a great scarcity of orders, and 
have a difficulty in keeping works going, but at Barrow makers 
are well supplied with orders for execution this month. Makers 
are firm with prices, and any attempt to force them down is firmly 
met. Quotations are practically unc . Mixed Bessemer 
samples change hands at about 47s. 6d. per ton net. Stocks are 
considerable, and are not diminishing. Of the steel industry of 
the district I have to report a flat state of affairs. The orders 
being booked from all quarters are inextensive. Some firms have 
booked one or two seal contracts, which are keeping them fairly, 
though not busily, employed, but makers as a rule regard prospects 
as anything but good. Rails are quoted at 90s. per ton net at 
works for ordinary parcels. The shipments have slightly improved. 
Shipbuilders are dull, and no orders of importance are being ed. 
Iron ore quiet at last week’s rates. Stocks are heavy. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

ReGRET has been generally expressed concerning the serious hitch 
in the construction of the Hull and Barnsley Railway. It was 
rumoured in Hull on Saturday that the failure of the attempt to 
raise additional capital to complete the undertaking sufficiently to 
enable the line and the dock to be opened early next year would 
lead to the stoppage, in whole or in , of the works. This 
turns out to be correct, 2000 of the workmen having already been 
discharged; and unless some arrangement is come to, it is feared 
that the whole of the works will have to be temporarily suspended 
at the end of next week. The directors are stated to contemplate 
keeping the works substantially in their present position, and 
await a more favourable time. It is not intended, however, to 
discontinue pumping at the dock, or the dredging of the entrance 
channel to the dock, nor to delay the works at the dock entrance, 
which latter step would involve serious loss. The Ouse and Hull 
swing bridges will also be continued. ee position of the 
undertaking stands thus:—Twenty-five miles of railway could 

ed in six weeks, thirty-seven miles in two months, and the 
whole sixty-six miles in three months. The whole extent of the 


appointing to win a gold medal, and then be asked to pe for it. 
One firm who were awarded a gold medal for their exhibit have 
not unreasonably intimated that they “‘did not expect to be asked 
to pay” for their prize. 

e decision in the hoop L trade mark, to which I have already 
referred, is a distinct triumph for Messrs. Thomas Frith and Sons, 
Norfolk Works, Sheffield, who are the purchasers of the whole of 
Baron de Geers’ output of iron under an agreement which has 
several years yet torun. While, however, the Brades Company 
has been defeated in its application to register the mark, the 
question remains—is the in common property? Several firms 
in this quarter believe that it is, and are contemplating action to 
settle the point. I suspect that when they come into court with 
that contention they will find the Baron still to the front. 

A recent order in regard to the assumption of the Royal Arms 
by manufacturers, merchants, &c., caused some uneasiness in regard 
to the common custom of sticking the insignia of royalty on Sheffield 
goods. A local gentleman writes to the Lord Chamberlain, 
asking if the prohibition ees to articles of Sheffield production 
such as cutlery, electro-plate, &c. The Lord Chamberlain, in 
reply, forwarded an extract from 46 and 47 Victoria, cap. 57, 
which, he said, would give all the information sought for. The 
section, which is really 106 of the Patents, Designs, and Trade 
Marks’ Act of 1883, runs thus:—‘‘ Any person who, without the 
authority of her Majesty or any of the Royal Family, or of any 
Government Department, assumes or uses in connection with any 
trade, business, calling, or profession, the royal arms, or arms so 
nearly resembling the same as to be calculated to deceive, in such 
a manner as to be calculated to lead other persons to believe that 
he is carrying on his trade, business, calling, or profession, by or 
under such authority as aforesaid, shall be liable on summary 
conviction to a fine not exceeding £20.” The English of this 
seems to be that no person in connection with his business, be it 


and 5ls.; Langloan, 53s. 6d, and 5ls.; Summerlee, 51s. and 
47s.; Calder, 52s, and 46s, Gd.; Carnbroe, 50s. 6d. and 47s.; 
Clyde, 48s. and 45s.; Monkland, 43s, 6d. and 40s, 3d.; r, 
42s, 6d. and 40s, 3d.; Govan, at Broomielaw, 42s. 6d.; Shotts, 
at Leith, 51s. 6d. and 5ls.; Carron, at Grangemouth, 48s, 
(specially selected, 54s.) and 47s, 6d.; Kinneil, at Bo'ness, 44s, 
and 43s.; Glengarnock, at Ardrossan, 50s. and 43s. 6d.; Eglinton, 
44s. 6d. and 41s.; Dalmellington, 4s. 6d. and 42s. 6d, 

There have been a few orders to hand in some kinds of malleable 
iron since last ws but this department of the trade is still 
very slack. The further reduction of wages which has been made 
in Lanarkshire consists of 24 per cent. on mill rollers, forgemen, 
shinglers, and others in connection with the finishing departments, 
and 3d, per ton in puddlers, This is the second reduction that 
has been made in the malleable trade since the beginning of the 
year, and the wages now paid are very low. The quotations are 
nominally without alteration. 

The coal trade has become comparatively quiet, but it is no 

l cir t for a stagnat to occur in the middle of 
summer, The very warm weather has reduced the d tii 
inquiry, and the dull trade affects the requirements of the factories, 
while the shipping demand is less active than of late. At Glasgow 
the shipments are considerably behind, consisting of 9726 tons for 
abroad, besides a few cargoes sent coastwise. From Ayr 8005 tons 
were despatched, 4155 from Troon, and 8608 tons at Grangemouth ; 
while the exports from Leith were fully up to the average. Coal 
freights to foreign ports are just now comparatively good, although 
smaller than in some former times, 

The miners in the western districts have been working steadily 
in anticipation of the trade holidays, which begin next week. 

During the six months ending with June, the shipping trade of 
Glasgow has been fairly active, although not quite up to that of 
the first half of 1883, and less remunerative to those engaged in it. 


of any kind whatever, can assume tke royal arms without obtaining 
permission, except under the constant fear of being mulcted in a 
penalty of £20. ’ 

I notice that the information I communicated to you a fortnight 
ago ing a confederation of steel rail manufacturers—in 
other words, ‘‘ a steel rail ring ”’—has been exciting much interest 
and some doubt in certain quarters. There need be no doubt on 
the subject. The stat t was confirmed by Mr. Coward, the 
chairman of the Ebbw Vale Steel, Iron, and Coal Company, at 
the annual meeting of shareholders at Manchester, and he added 
that the effect of the combination had already been felt in an 
improved price for rails produced by this company. The official 
report of the meeting is before me while I write, and it substan- 
tiates, in every particular, what originally appeared in THE 
ENGINEER. 

The outcome of the great mn or tests between the com- 
pound system of armour-plates—Sheffield—and the all-steel—Le 
Creusét—plates is a complete victory for the compound system ; 
and I understand that the contract for the whole of the armour 
required for the Danish war vessel Iver Hortfeldt, has been placed 
with Messrs. Chas. Cammell and Co., Cyclops Works, Sheffield. 
The tests took place at Copenhagen. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE quarterly meeting of the Cleveland iron market, held at 
Middlesbrough on Tuesday last, was but thinly attended. Owing 
to the returns for June being of an unfavourable nature from a 
smelter’s point of view, the tone was somewhat flat, and but little 
business was done. Merchants endeavoured to beat down prices, 
but as they do not hold much iron, and as most of the makers are 
well sold, quotations are maintained in spite of them. For prompt 
delivery of No. 3 g.m.b. 37s. per ton must be paid, and some makers 
still quote 37s. 6d. Local mills and forges are working a little 
more ly than last month, consequently there is an improved 
demard for forged iron, and the price remains steady at 3s. 6d. 
per ton. 

Warrants are offered at 37s., but buyers are not forthcoming. 

The stock of Cleveland pig iron in Messrs. Connal’s Middles- 
brough store continues to decrease steadily. On Monday the 
— held was 57,726 tons, being a reduction of 200 tons for 

e week. 

Pig iron exports have been at a satisfactory rate since the 
beginning of July. About 3000 tons is the average daily quantity. 

The finished iron trade remains in a quiet and dull condition. 
Inquiries are perhaps a little more numerous, but prices do not im- 
prove. Quotations have been stationary for some weeks, and are 
as follows :—Ship plates, £5 to £5 2s. 6d. per ton; angles, £4 15s. to 
to £4 17s. 6d.; A meme heen ed iron, £5 2s. 6d. to £5 5s., all free 
on trucks at makers’ works, cash 10th less 24 per cent. 

The accountant’s certificate just issued under the Cleveland iron 
smelter’s sliding-scale shows that the net average selling price of 
No. 3 G.M.B. for the quarter ending June 30th was 36s. 4°65d. per 
ton. Blast furnacemen’s wages will remain unaltered, but miners’ 
rates will be reduced one-twentieth of a penny per ton; underground 
men half per cent., and surface men at the mines four-tenths of 
one per cent. 

Messrs. T. Turnbull and Son’s shipyard at Whitby, which has 
been closed for about two months, is about to be reopened to the 
extent that an iron vessel which was commenced some time ago 
may be completed. 

The value of the goods shipped from the Tees during June, 
exclusive of coal and coke, is £309,790, being an increase of £39,596 
compared with June, 1883. 

A portion of the work undertaken by the Hull and Barnsley 
Railway and Dock Company, and hitherto in progress, has been 
brought to a standstill until additional capital can be obtained. 
This seems rather strange when it is remembered what a rush 
there was for the shares when first the venture was introduced to 
the public, and how at that time far more capital was offered than 
could be accepted by the directors. Possibly Sir J. W. Pease’s 
successful opposition in the House of Commons to the proposal to 
pay interest during construction may have had something to do 
with the present dead-lock. If so, the North-Eastern Railway 
Company, which has done its best to prevent poaching in its 
preserves, will now be able to chuckle. At all events, should they 
pass a vote of thanks to Sir Joseph at its next directors’ meeting, 
the public will understand what it is for. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

In the Glasgow pig iron market this week business has been 
quiet, and the prices of warrants easier. The shipments of Scotch 
pigs turned out much better then was anticipated, amounting to 
12,612 tons, as compared with 12,398 in the corresponding moe of 
1883. The preceding weeks were low, however, being only 8133 
tons. Some brands of makers’ iron are scarce in second-hands, 
and this has rather improved the demand for these in the open 
market, and of course somewhat improved their prices. An addi- 
tional furnace has been put in blast, so that there are now 96 in 
operation, as against 113 at this date last year. The stock of 
Scotch pigs in Messrs. Connal and Co’.s stores exhibits a decrease 
for | the week of 270 tons. 


railway and the dock could, it is said, be opened in six months, but 


was done in the warrant market on Friday at 41s. 5d. 


the entire undertaking must remain at a standstill for a time, 
owing to want of the necessary capital. This is a great change 
from the condition of affairs when the company was promoted. 
Then the capital was subscribed for three times over. Pity they 
did not ask for more! 


The Calcutta Exhibition has a droll side to it, so far as com- 
petitors are concerned. Those who won gold medals naturally ex- 
pected to get them. They can get them, it seems, at £10 10s. 
each, with the alternative that if they do not wish to pey fora 
gold medal they can claim a 


silver one instead. It is rati er dis- 


cash. On Tuesday transactions occurred in the forenoon at 41s. 5d. 
to 41s. 54d. and 41s. 44d. cash, the market closing at the latter in 
the afternoon. Tuesday’s market was quiet, with transactions at 
41s. 4d. and 41s. 34d. cash. On Wednesday f busi was 
done at 41s, 34d. to 41s. 24d. cash, and 41s. 2d. to 41s. 5d. one 
month ; afternoon, 41s. 34d. cash, and 41s. 54d. one month. To- 
y—business was done from 41s. 4d. to 41s. 3d. cash, 
and 41s. 6d. to 41s, 5d. one month. 

The values of makers’ iron are as follow:—Gartsherrie, f.o.b., 
at Glasgow, per ton, No. 1, 51s. 9d.; No. 3, 50s.; Coltness, 57s. 6d. 


The ge of goods despatched from Glasgow was 725,648, 
against 745,030 in the corr ling six ths, and the arrivals 
.567 compared with 498,880 tons. 

The shipbuilding trade of the Clyde is very slack, notwithstand- 
ing that a few additional orders have been received. It is esti- 
mated that there are about 140,000 tons on the stocks, compared 
with 300,009 tons twelve months ago. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE Barry Dock Bill is expected to go before the House of Lords’ 
Committee this week, when the interminable struggle will again 

in. The evidence of Mr. W. T. Lewis alone before the House 
of Commons’ Committee amounted to 118 folio pages of printed 
matter. Many are wishing to get a cheap reprint of this, as a 
most valuable survey of the mineral basin of South Wales. The 
Committee were fairly divided on the matter, and it was the 
chairman’s casting vote which carried it. This is taken as not the 
best of auguries for success in the House of Lords. It is very 
evident that at the collieries, the docks, and on the rail a lessened 
amount of activity prevails, and though collectively a tolerable 
degree of prosperity is enjoyed, there is neither the push that 
used to exist nor the demurrages paid. I have a strong impression 
that when the Newport and Caerphilly line is in lar working 
condition, a still greater d will be noticed : that when the 
8 Bay is pleted a less still, and coalowners will look a 
about 


one another and exclaim, ‘‘ What were we thinking 
wanting Barry Docks and railway ?” 

This week the Taff Vale Company put a working train 
on the new line to Newport and conveyed 
wagons as far as Bassaleg en route for Newport, but at Bassaleg 
the Great Western Railway put a veto a further progress, 
and the Taff Vale men had to wire to ington for permission. 
It is a pity that any hitch should have occurred. I hope that it was 
an accidental, not an obstructive one. The Taff Vale Railway 
Company sustained a loss of £7000 this week by the burning down 
of its Penarth station. 

The only features of unrest amongst the colliery community 
are being allayed. One at Dowlais, with respect to the length of 
hours, is being grappled with, though at one time it was feared 
that there would be a serious termination. Efforts are being 
made to do away with, to a great extent, the practice of leaving 
work in the event of accidents and funerals. At present, if a man 
is injured in a pit the whole of the colliers leave it, and similarly 
when afuneral is held. Messrs. Nixon and Co. have now taken a firm 
stand in the matter, and if more than ten leave on the occasion of 
an accident, summon them for breach of contract. The colliers 
have held a meeting, and sent in a notification to the manager to 
withdraw the notice at once. 

I am still without any good news for the iron trade. A quiet 
sluggishness reigns in every direction—half-employed mills, half 
time, are conspicuous features, and but for a fair amount of trade 
at the tin-plate works, it would be worse. There is good stead, 
work going on at the tin-plate works, and prices are firm, wit’ 
strong probabilities of advancing. Some degree of uncertainty 
prevails in the steel departments with respect to puddlers, and in 
several works a reduction is sought to be enforced. 

One would have thought that with the existing plethora of 
steamers Cardiff coalowners would have gone into the market to 
buy, instead of having them made. This week a fine steamer for 
Messrs. Gueret, of Cardiff, was launched at Jarrow. She is to 
carry 2600 tons, and is the third this firm have had made this 
year. 

The new graving docks at Swansea are to be constructed by 
Young and Chri 
at the Prince of Wales’ Dock. 

The Forest of Dean coal trade is not in the best of form, but this 
more or less characterises most house coal districts. The returns 
of the Forest for June show 26,024 tons, as against 25,180 tons for 
ar ns = shows that there is not much progression, 

ut no ing off. 


Tue Society or Arts.—The Council of the Society of Arts have 
awarded the Society’s silver medals to the following readers of 
papers during the Session, 1883-4 :—To the Most Hon. the Marquis 
of Lorne, K.'., for his paper on ‘‘ Canada and its Products ;” to 
Rev. J. A. Rivington, for his paper on a ‘“‘ New Process of Per- 
manent Mural Painting, invented by Joseph Keim;” to C. V. 
Boys, for his paper on ‘‘ Bicycles and Tricycles;” to Professor 
Fleeming Jenkin, F.R.S., for his paper on ‘*Telpherage ;” to I. 
Probert, for his paper on “‘ Primary Batteries for Electric Lighting ;” 
to H. H. Johnston, for his paper on ‘‘The Portuguese Colonies of 
West Africa ;” to Professor Silvanus P. Thompson, for his paper 
on “‘ Recent Progress in Dynamo-electris Machinery ;” to Edward 
CO. Stanford, F.C.S., for his paper on ‘‘ Economic of 
Seaweed ;” to W. Seton-Karr, for his paper on ‘‘The New Bengal 
Rent Bill;” to C. Purdon Clarke, C.1.E., for his paper on “‘ Street 
Architecture in India.” Thanks were voted to the following 
members of Council for the papers read by them:—To W. H. 
Preece, F.R.S., Vice-president of the Society, for his paper on 
“The Progress of Electric Lighting ;” to B. W. Richardson, M.D. 
F.R.S., Vice-president of the Society, for his paper_on “ Vital 
Steps in Sanitary Progress ;” to Colonel Webber, R.E., C.B., ° 
member of Council, for his paper on *‘ Telegraph Tariffs ;” to B. 
Francis Cobb, Vice-president of the Society, for his paper on 
** Borneo ;” to J. M. Maclean, member of Council, for his paper 
on “State Monopoly of Railways in India ;” to W. G, Pedder, 
member of Council, for his paper on “‘ The Existing Law of Land- 
lord and Tenant in India.” A conversazioné will be held at the 
International Health Exhibition by the Cowtncil of the Society of 
Arts, in conjunction with the Executive Council of the Exhibition, 
on Wednesday evening, 9th of July. The whole of the buildings 
will be open, and the gardens will be illuminated, 


ristie at Dickson’s Wharf, and Messrs. Pongdestré ws 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales t, for Patent ions, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
the number of the page of THE ENGINEER at 

the Specification require is referred to, instead of 
- the proper number of the ification. The 

mistake has been made by looking at Tur ENGIngER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
tinding the numbers of the ¢ Rpesifeation, 


Applications for L Letters Patent. 
*,* When patents have been “communicated,” the 


ting party are 


1st July, 1881. 


9594. Grinpinc and Smooruine &c., T. P. Wil- 
liams, Huddersfield. 

9595. Foroine Nalzs, ‘BP. Walker, C. B. Ketley, and 
T. D. irming! 

09596. TRANSPORTING Grain, &e,, A. J. Lehmann, 
Kirkdale. 

9597. Repuctna the Consumption of Gas, &c., 8. A. 
Brown, Rainbow Hill. 

9598, Preventinc Down Dravont in Cummney Tops, 
J. Adams and J, Telford, Liverpool. 

9599. Miners’ Sarety Lamps, L, Jenkins, London- 


de! 

&c., Papers, G. A. Wilson, Liverpool. 

9601. DaTE Inpicators, J. J. Raggett, Aston. 

<= panama Hay and Corn Sracks, T. Thompson, 
ariow. 

Continvous Brake for Trains, R. Robinson, 
ve 

9604, Curtain Srretcuinc Apparatus, J. H. Gibson 

ont W. Glazier, Liverpool. 

9605, Tiprinc Roap Wacows, T. Monk, Bootle. 

Propucinc YELLOW CoLouRiING "for Dyeine, W. 
Grieves.—(Farben Fabriken vormals Bayer 
and Co., Germany.) 

9607. Execrric BELL Pusnes, W. A. Liepner and C. 
Brotherhood, Clifton. 
9608. SHIP STEERING Gear, W. P. Thompson.—(G. F. 
Springfield, U.S.) 
“VALVE Distrisutor, &c., C. Eichler, 


9672. CooLinc Apparatuses, A. Kind, Mira. 

9678. ACHROMATIC IMMERSION PARABOLOID . ILLUMI- 

» NaTOR,'J. Swift, London. ; 

9674. TeLEPHONIC Receivers, J. H. Johnson.—(P. G. 

Bkrivanow, Paris.) 

9675. StorreRine Borr.es, 8. Sheffield. 

9676. Tusinc Apparatus for Muves, G, Pickford and 
J, Rayner, Oldham, 

9677. Apparatus, J. K. J, Foster, 

on, 

9678. Spinninc Macuines, A. Youngson, Belmont. 

9679. Specrroscopgs, &c., W. N. Hartley, Dublin, 

9680. Penno.pers, W. D. Ross, Aberdeen. 

9681. SCREW - PROPELLERS, QO. Imray.—(F. Young, 
“Durban, Natal.) 

9682. Mine Cacgs cr Lirts, E. Capitaine.—(A. Strauss, 
Germany.) 

9683. WaTerRine Cans, J. Kaye, Kirkstall. 

9684, ANNEALING HARDENED Steet Wire, E. de Pass. 
—(La Société Veuve A. Miroude et Compagnie, Paris.) 

9685. Detectinc Buro.ars, &c., ENTERING PREMISES, 
G. L. Pearson, don. 

9686, Surrrinc Spanner, A. J. Boult.—(Z. J. Bassery, 
Amiens, France.) 

and Discuarcina Coat Carcogs, G. 

ylor, 
9688. CHLORINE, &c., W. Weldon.—(M. M. Pechiney et 

Cie., France.) 

9689. SCREW Bouts, &., F. Briickert, France. 

9690. Stoppers for BOTTLES, 8. Leoni, London. 

9691. PRopELLine Tricyc.es, &c., G. Zanni, London. 

9692. Storrinc STEAM and OTHER ENGINES, Oelert, 
and A. Bolzani, Prussia. 

9693. RecepTacces for PRESERVING Butter, 
&c., G. Partridge, London. 

9694. StaRTING GARDEN Sonaaae: W. 8. Simpson and 
J. W. Phillips, London. 

9695. BorrLe TOPPERS, J. H. Teale, London. 

9696. &c., Hover, R. 8. Cuming, Mount 


9697. J. Sawyer, London. 

9698. Empatmine Bopres, A. 8. Lovett, U.S. 
9699. Damp-proor CompounD, 8, Frankenberg, London, 
9700. Carriace Rvuos, &c., H. Emery and 8. White, 


8rd July, 1884. 


Fixino Azo CoLours upon Corton, 
&c., D. Dawson, Milnsbri 

9702. ‘WASHING CiotHes, J. Lockwood. 

9703. ComBINED SHOW-CARD and Price-List, J. M. 
Williams, Huddersfield. 

9704, PLarps or Scarves, A. Millar, Glasgow. 

9705. PANELS, > for Decorative Purposes, W. P. 

—(W. Saul, Jersey, U.S.) 


9610. Suarinc the Hanpies of Curtery, H. Bramall, 
Sheffield. 


9611. Automatic Fare H. J. Allison.— 
(J. H. Small, New York.) 

9612. Prerarinc Surraces for Praintina, A. G. 
Brookes.—(B&. Kunkler and J. Brunner, Switzerland.) 

9613. Screws, A. G. Brookes.—( IV. A. Rogers and G. F. 
Ballon, U.S.) 

9614. Printinc CoLours on CoTTon 
Hanks, T. G. Charlesworth, Leicester. 

9615. Maxuracture of Nuts, &c., J. Ashton, U.S. 

for the Prorutsion of Tricyc.es, &c., 


J. les. 
9617. Ang "ADMISSION Vatves, J. Thom, Barrow-in- 


9318, Betts, P. A. Martin, Birmingham. 
9619. Sarety Apparatus for Lirts, M. Martin, Prussia. 
9620. Sarery Lirrs, M. Martin, Prussia. 
9621. PHospHate of Lie, J. jun., 
Edinbu 
9622. Hy DROGEN from 
ALKALI Waste, J. Plummer, jun., 4G 
9623. HoLiow Srorrerep Suppositories, E. H. Gibbs. 
New York. 
9624. Macuines for Trimmine Fasrics, R. J. Walker, 
Lig a. 
Down Quitts and CLoruina, &c., R. and E. 
MeLintock, Barnsley. 
Pires, C. F. Newman, Lower 
‘00! 
Rerarner, A. J. Boult.—{J. Sandilonds, 
n Francisco. 
<= GLovE FASTENINGS, J. Hinks, Birmingham.—1st 
‘ay, 1884. 
9629, Respirators or INHALERS, O, Imray.—{D. Genese, 
Baltimore.) 
9630. CoLLaR, Sairt, and Curr Stups, D. Vimpany, 
Rickmansworth. 
9631. Teacnine Sovprers the Use of the Rirte, &c., 
W. E. Heath, London. 
9632. Dyes or Srurrs, E. Capitaine.—(Ewer 
and Pick, Berlin.) 
9633, Cuurss, J. Paton, Skelmorlic. 
9634. Mou.pinc Macuines, H. J. Haddan.—(C. 7. 
Sweet, Cleveland, U.S.) 
9635. Frre-escares, H. J. Haddan.—{J. & Oram and 
H. R. Dickerman, Cleveland, U.8.) 
9636. Brip_es and Brrs, V. 6. di T London 
CLOTHES, B. Benecke and B. Liedtke, 
oen: 
9368. Scourinc, WasHING, and Pisce Goons, 
J. Worrall Ordsall, and J. Kershaw, W: 
9639. Krys for SECURING Raitway Rais, B. Swaine, 


9640. Makino Corres and Bortinc MILk at the Same 
Time, D. Lindo, Finsbury. 

9641. Frames for Fasteninc Puorocrapus to Gass, 
R. C. Wittman, London. 

9642. TaG Houper, J. dd, New York. 

9643, Sarery Devices for ELevators, R. C. Smith, 
New York. 

9644. Manuracture of Carponate of Strontium from 
Sucpnate of Strontivm, 8. Pitt.—(£. A. ‘Mebus and 
J. W. de Castro, New York.) 

red Enotes, E. J. C. Welch and R, C, Rapier, 

on, 

9646. FasTENING Burroxs, H. H. Lake.—(T7. Porter, 
Montclair, U.S.) 

9647. VenTILATING Cap or Cowl, H. H. Lake.—(H. L. 
Day, Minneapolis, U.S. 

9648. Lacine Hooks for , &e., H. H. Lake.—-(M. 
Bray, Newton, U.S.) 

9649. INcANDESCENCE Lamps, H. H. Lake.— 
(N. & White, Canton, U.8.) 

9650. CarpING Frsrous MarTeriats, H. H. Lake.—(J. 
C. Gerlach and C. BE. Wentworth, Boston, 

9651. Ice, &c., H. H. Lake.—(J. Patten, New York.) 
9652. IMPARTING INTERMITTENT Motion to ENDLEss 
Bets, H. H. Lake.—(W. H. Anderson, Brooklyn.) 
9653. or Boxes, &c., W. A. Barlow.—(E. 

Ritter, German: 

9654. LirTinG LoweEnrinc the Cuimyeys of 
H. Vaughan, Lincoln. 

9655. Ammonia, A. Brin, Paris. 

<= ARRANGING GirpERS and Joists, &c., W. Baird, 


és 2nd July, 1884. 


9657. Cuimney Pors, J. J. Green, Halifax. 

9658. Fasrenixa for Rops, T. H. Izod 
and W. M. James, Redditch. 

3659. AUTOMATIC SAFETY Brake, J. H. Ashton and J. 
Darwin, Leeds. 

9660. SHavine Brusnes, J. H, Smith, Birmingham. 

9661. ArracHinac WIRE MATTRESSES to Bepsteaps, I. 
Chorlton and G. L. Scott, Manchester. 

9662. PReveNTING Fires by Fire Grenapes, W. J. 
McCaw, Castlecary. 

9668, Hautace Curr, J. W. Smallman, Nuneaton. 

9664. &c., W. P. Thompson. 

—(W. New York.) 
9665. Davina ELTS or Straps, D. Williams, Liver- 


pool. 
9666. Mituinc or Wooten Fasrics, G. 
‘olson, Dewsbury. 

9667. Bricks, J. C. Snelling, Croydon. 

9668. Ratsinc, &c., PorTABLE NGINE Cumneys, W. 
Hornsby and R. Edwards, Grantham. 

9669. DRAWING COMPASSES, London, 

9670, VenTILATORS, W. W. Fyfe, Aberdeen, 

9671. BLIND-HOLDER, I, Sinden, London. 


9706. Fexpinc WATER to STKAM Borers, D. and J. J. 


Allingham, London. 
9707. Pumps, G. Weir, G 
9708. Bop1es of PERAMBULATORS, ‘G. P. Lee, Long- 


sight. 
ArracuMEntT for and Tig, J. Y. Johnson, 


9710. em Razors, C. Edley, Sheffield. 
Mippuines, &c., J. B. Holgate, 
urn 
9712. Yarn in Sprinninc and Twistinc 
Macuines, J. J. Broadbent, Bradford. 
Rurrers for Rattway, VEHICLES, J. Trippett 
T. and H. Searls, She’ 
J. Trippett T. and H. Searls, Shef- 


9715. Enxornes, T. Harrison, Sheffield. 
9716. Toots for Expanpinc Rivos in Necks, 
J. Wilkinson, Swinton. 
9717. Stopper for Borries, A. Muir, London. 
718, Macuinery, &c., F. A. . London. 
9719. LirTinc BED-RIDDEN Patients, &c., J. Newham, 
London. 
720. Boots or Sos, A. J. Boult.—(S. McCullough, 
Toronto, Canada.) 
&c., Frames, A. J. Boult.—(F. Jorns, 
lin. 
9722. Distnrectinc NicHT-Licat, G. Brownen and J. I. 
en, on. 
9723, MaTERtaL for Booxsrnp1nG, 8. Barlow, Castle- 
, near Manchester. 
9724, INpucING ELECTRIC Sparks, A. Molison, London. 
9725. Nut Foroinc Macaig, O. Imray.—(F. A. Hasen- 
clever, 4 
9726, Borers, anna and T. Shillington, Belfast. 
9727. TREATING DisEase by MAGNETISATION, R. Eustace, 
Warrenpoint. 
9728. Rinc Spinnina, J. Lyon.—{J. Brooksby and R. 
Roscoe, Nagpur, India. 
9729. Winpinc Yarns, J. W. Bullock, Wigan. 
9780. CoLour Boxgs, D. E. ham, Wimbledon. 
9731. Removine Asues, &., H. H. Lake. —(G. Lustig, 
hemia, 


Boi 
9732. Steam Enciyes, I. Vernon, Ti) 
9733, Fo.pine Rout Seats and W. M. Holdom, 


on. 
9734. Toy Watcu, H. Haddan.—(F. Tiitemann, Lei; “) 
9785. Batreries, W. Taylor and F. 


London. 
9736. Cranes, R. C. Rapier, London. 
9737. Water, &c., Borris, A. W. Birt, London. 
9738, Tricy.es, J. and T. Webb, Coventry. 
9739. Firg-oraTes for MARINE Borers, G. Mead, 


Cardiff. 
9740. SrretcuHinc Lace Curtains, L, R. Marsden, 


en. 

9741. Case for Bats, &c., B. Nicoll, New York. 

9742. Excentric for Stipe Vatves, W. H. Beck.— 
(V. C. Tripier, France.) 


4th July, 1884. 


9743. Hottow Lasts in Cast Iron, &c., J., P., and 
A. Cave, Rushden. 
744. SMOKE Preventers, T. Telford, Newcastle-on- 


Tyne. 
9745, Screw Nuts, W. . Woolley, Birmingham. 
9746. Sprinc Braces, D. and 8 8. Timings, Birming- 


9747. TRANSLUCENT PLates for Roor Lioats, &c., W. 
iw. 


9750, Frepinc Steam Borters with Water, D. 
ham, Liverpool. 

9751. Drawinc Desions for Carpets, &., W. L. 
Fawcett, Kidderminster. 

9752. ORNAMENTAL Sicn-poarps, &c., J. R. Collier; 

and D. 8. Musgrave, Manchester. 

9758, ELectricaL Power, J. B. Denis, London. 

9754, Razor Srrops, W. Nathan, West Brighton. 

9755. Macuinery for Winpinc Yarns, J. Ashworth, 
Patricroft. 

9756. SuLPHUROUS CoLourRs, E. Capitaine.—(Ewer and 


Pick, Germany.) 
9757. Taps and VALves; J. A. Elstob, and G. C. Gibbs, 


ndon, 
9758. Taps, T. G. Fisher. 
Propuctina Writinc on Paper, A. Ford, London. 
60. Matcu-noxeEs, J. E. T. Woods, and G. V. Jame- 
London. 
9761, from Pyrires, A. C. 
Henderson, London. 
9762, CatTtLeE Drinkina Trovans, R. Pringle, London. 
9763. AppLiances for WasHinc Hops, &c., 
W. Levett, Cranbrook. 
9764. Brakes for VEHICLES, J. P. Davies, Chester. 
9765. DECARBONATING CARBONATE of STRONTIA, J. 
Imray, London. 
9766. Curonoscopes for SHow1na Time, W. Gillett, 


Croydon. 
Treatinc Corpses, H. J. Haddan.--(F. Boitel, 
rance. 
9768. Errectine the Recovery of Sutpxur from Sopa 


Waste, W. L. Wise.—(H. 
9769, G. T. Dickinson, Newcastle- 


Stop for Doors, J. H. Johnson.— 
Variclé and Co., and M, M. F. Moulin, Paris.) 


5th July, 1884. 


9771, Receipt Caeck, W. Tilley, Brighton 
9772, Ww. G. ater, Holbeck. and T. B. Bean- 


land, Beeston 

9773. SPEED GEAR of Ve.ocirepes, G. Taylor, Bir- 
mingham. 

9774. Gas-FIRED Dicester, T. A. Reid, Bootle. 

9775. Takinc orr Gas from Retorts, &c., J. King, 
jun., Manchester. 

9776. Ranornc Patrerns, T. Chattaway, jun., and 

. Chattaway, Leices' 

9777. PATreRns, T. Chattaway, jun., and 
J. G. ttaway, Leicester. 

9778. Stop Morion for SPINDLES, A. Brearley, W. Bag- 
shaw, and R. Clark, Batley. 

9779. Tops of Borries, J. Meeson, Sheffield. 

9780. Liminc Fustins, Vetvers, &c., J. R. Meanock, 


Royton, 
9781. Distnrectixa Apparatus, W. Fearenside, Liver- 
pool, and R. Baynes, Liscard. 
9782. Mirror Decoration, M. T. , London, 
9783. Raisinc Lacer Beer, &., J. Formby and C. 


r, Liverpool. 
9784, Wilkinson, Manchester. 
9785. Bois, Nuts, &c., 8. Rideal, 
9786. Game or ’R. Fe ‘erguson, G 
Curtine the of Vetvers, &c., ‘Greaves, 


9788. CuIpPiInG Grass Verces, J. McCrae, Cam 

9789. Stoprerine Bort es, T. and J. Brooke, 8 

9790. Hansom Cass, D. E. ‘Langham, Wimbledon. 

and CLosine D. E. Langham, 
on 

9792. &c., Pooto Views, &c., R. R. Beard, 


97938. Piums Rutz, T. bed Northampton. 

9794. Bee-nive, T. E 

9795. Fire, E. Reuss, 

Spinninc and Dousiinc Frames, J. Hargreaves, 

9797. and Guvcose, A. Behr, Coethen, 
Germany. 

9798. Locks and Latcues, E R. Wethered, Woolwich. 

9799. MAINTAINING the TEMPERATURE of Liquips, J.M., 
J., and A. J. Gimson, Leicester. 

9800. Matrix, &e., MACHINES, A. J. Barker, 

9801. &c., ELECTRICAL ENERGY, F. Walker, 

0) 


n. 

9802. BLeacuine Linen, &c., R. B. Lytle, Belfast. 

9803. FirEPROoF Paints, VARNISHES, &c , 8. J. Blane, 
London. 

9804. Grain Dressinc and ScREENING T. 
Corbett, Salop. 

9805. Pumps, J. Tobin, London. 

9806. Pomp, Imray. (La Société Poron Freres, Fils, 
et Mortier, France ) 

9807. Sewrnc Macuines, W. Beecroft and D. Noble, 


Leeds. 

Covourrso Matter, W. R. Lake.—(L. Vignon 
and Co., Fi 

DETONATING Sicnats, T. F. Fenney, 


9810. Macurves, E. Howard, London. 

9811, Type Writers, J. P. Smith, Birm 

9812. Matrers, W. R. Lake.—(L. Vignon 
and Co., France.) 

9813. ADMITTING, &c., Steam to Encines, G. T. Dickin- 

son, Newcastle-upon- -Tyne. 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Tae Excineer at the 
office of. Her Majesty's: Com Commissioners of Patents. 


4008. Hearixo HD Defty, London.—18th Octo- 
1883. 

This relates to an an arrangement of vertical and elon-' 
gated tubes subjected to heat from gas-burners. 

5135. Sicwat Lamps, &c., J. Rogers, London.—30th 
October, 1883.. 6d. 

This relates to improvements on patent No. 1035, 
A.D. 1883, and consists in causing coloured discs of glass 
to be moved up between two lenses of white glass for’ 
poe the lamps to railway si; Two plain 

are 


convex ed a short ce pe each 
other in front of the light, the convex surface of each 
lens being directed out’ twards, 


5144. Mountino THE or RaILway 
8. Thornhill, T. Forknall, and 
hill, near Manchester.—30th October, 1883. 6d. 

The journals of the axles of railway, tram, and other 
cars reduced in being to ved is 
mounted on a separate axle, the 
the tractive force of the vehicle. axle has a 
journal on éach side of the wheel. 


5222. MANUFACTURE AND Printinc oF RELIEVO 
Maps, H. BE. Newton, London.—2nd November, 1883. 
—(A communication from J. J. de Mendonca-Cortez, 

Lisbon. 


Relates a the use of hollow com: 
moulds for the production, by the 
relievo maps. 


5223. CarponistInc or Destroying VEGETABLE 
Matter Contained WOOLLEY oR SILK Fasrics, 
os and J. BE. Tolson, Dewsbury.— 2nd November, 1883. 


apparatus is divided into suitable 
or chambers, some of which are heated in 
pone the pieces or slivers for effective 

nisation, whilst the other chamb 

i the purpose of carbonising and Somalibing ‘the 

effects of the acid. 

6224. Pencit Cases, A. H. Wooiward, Birmi 

Relates part; &c., in which the part 
or ing or holding "the lead, pen, &c., 
is capable of being projected from, or withdrawn into 
its case, either by pressing or sliding inwards the 
terminal cap of the holder or case, when unsheathing 
or shooting forward the writing or other instrument ; 
also by lly rotating the said pusher mount, the 
writing or other instrument is again shot within its 
case or bolder, in order to protect the point from 
injury or otherwise. . . 

5225. Sprinc Seats on SappDLes, APPLICABLE FOR 
Bicycies, Tricrcies, &c., W. P. Thompson, Liver- 
pool.—3rd November, 1883.—(A Srom 
C. B. Duryea, St. Louis, U.8.) 6d. 

Relates to a bicycle saddle cousisting of a frameless 
flexible seat, a sustaining spring at its lower end, and 
a clip or equivalent device at the forward en 
fod positive connection with the neck of the back- 


te engraved 
of pressure, of 


5226. Stationery TO ENABLE PERSONS TO ASCERTAIN 
THE PosTAGE TO BE PAID UPON er LETTER, 
WITHOUT WEIGHING THE on. G. A. Robinson, 
M 883.—(4 communica 


9814. Locomotives, &c., G. T. Dickinson, tl 
upon-Tyne. 
9815, Reversinc Motion, G. T. Dickinson, Newcastle- 
upon- 
7th July, 1884. 


9816. Winpinc into BaLts, T. G. Coats and T. 
Watson, Paisley. 
9817. ELevators, W. Hornsby and R. Edwards, 


Gran: 
9818, CHURNING Butter, J. H. Thompson, aaa. 


Hor Arr Enorves, H. “Robinson, Manchester. 
9823. orF Pressure in Casxs, P. Duff, Liver- 


METALLIC Packrne, J. N. Taylor, North Shields. 

9825. ALPHABETICAL ELECTRIC-TELEGRAPHIC INSTRU- 
ments, R. C. Williams, Birmingham. 

9826. Winpinc THReapD, T. G. Coats and T. Watson, 


Paisley. 
9827, Fixep Pornts for Tramways, &c., M. Phillips, 
Darlaston. 
Pornts for Tramways, &c., M. Phillips, 


‘ton. 
9829. Cace Gurpes for Hoistinc Purposes, D. McAdoo, 
Wakefield. 
9830. Wrinoina, &c., Macuines, J. Willis, Sheffield. 
9831. Lamps, F. Bosshardt.—{(W. Cla uss, Berlin.) 
9833. Oprarnrnc Motive Power, W. 8. Su 
—22nd Ma; 1884, 
9834. Giass Borries, R. Mayall, jun., Oldham. 
9835. WATER-WHEELS, J. V. ani W. C. Toone, War- 
minster. 
9836. IMPLEMENT for DecapitaTinc H. H. 
Duke, Brixton Deverill. 
&c., CEREALS, H. H. Duke, Brixton 


verill. 
ors. SHELTERER for Cereats, H. H. Duke, Brixton 


verill. 
9839. Seep and Ear Srorer, H. H. Duke, Brixton 
Deverill. 
9840. ComBINATION Musica INsTRUMENT, J. H. Abel, 
London. 
9841. Makinc Notcues for Umprewuas, &c., C. F. 
Nokes, Aston. 
9842, of Sipep Oxsects, R. H. Manning, 
naon. 
9843, Frames for ELectropes, F. G. Howard, London. 
Buttons to Boots, &c., J. R. Green, 


9845. AIR-PRESSURE SHOE, W. Howard, London. 

9846. Excavators, J. F. Sang, London. 

9847. TREATING PasteBoarD, W. E. Gedge.—(F. P. 
Louvot, Paris.) 

9848, Horsesnors, J. Macdonald, London. 

9849. ConveRTING Rotary into RECIPROCATING 
Morron, L. Hopcraft, London. 

9850. Cookine Ranogs, J. B. Colbran, London. 

9851. TRawLING Nets, 8. Kemp, London. 

9852. PLovcus, H. J. Haddan.—(R. Sack, Saxony.) 

9853. Iron, J. G. Willans, West ‘ampstead. 

9854. Removine Soor from Steam Borrers, A. 
Sto; Colchester. 

9855. TELEPHONE SwitcuEs, &c., P. Jensen. —{ Messrs. 
Stockholms Bell Telephon Akti l 


—-brd N 
- EB. Ogilby, Angelos, California.) 
ci tin, stam 
ch paper or 


of postage req’ 

Consists. partl: in passing th yarn directly from 

the rollers one of the spindle at at such an ouindle 

that the yarn he tp coil around the tip of the 

before passing to the traveller. 


5229. Wispinc Yarns, &c., L. Haslam 
—3rd November, 1883.— 


The a us consists of a snick plate cu pope 
pon bee e bottom of the slits, in the front of 

are arranged catches or levers of suitable shape as to 
form with the plate, eyes, through which the yarn is 
drawn in the process of being wound. 


5230. Conven, B. A. Dobson and W. I. 


Bolton.—3rd November, 1883. 6d. 
Refers, aay wee to an arrangement for casing in that 
ion of the carding engine between the doffer and 
e cylinder ; Secondly, to a method of setting, 
lating, and arranging the two back knives or colin 
between the cylinder and licker-in, and between the 
cylinder and flats upon one 7 on each side, which 
are cut or turned truly to th us of the cylinder, 
or planed or cut at right patie to the centre line of 
the cylinder, or any suitable arrangement. Other 
improvements are described. 
5281. Sewma Macuives, H. Beech, Denton.—8rd No- 
vember, 1883.—{ Not led with.) 2d. 
Relates, First, to the feed motion; and Secondly, to 
the guide or folder. 
5232. Pree SysTems For DistRIBUTION AND SuPPLY OF 
ComPrRESSED Arr, J. Sturgeon and C. J. T. Hanssen, 
Partly a 


5234. ANNEALING WIRE AND IN OTHER 
8. Fox, London.—5th November, 1883. 6d. 

pacomsits ly in the arrangement of annealing 

apperatus, the body of the furnace being 

into compartments, the one as a 


nine and the a and con- 

annealing cylinders, to w: a motion 

is imparted. 

5886. TREATING om T. R. Jordan, London.—5th 
November, 1883. 


Relates to om 
gold or silver in a ed condition throug! 
mercury, for the purpose of 
metals ‘rom such ores by amalgamation, oa for con- 
centrating the residue of such ores or similar materials. 
5236. Exrractinc METALS FROM THEIR &e. 

T. R. Jordan and J. N. Longden, London.—5: th No- 
vember, 1883. 6d. 

Relates to an automatic and continuous 
the extraction of gold and silver from their ores, by 
and amalgamation with mercury without 


9856, THREE-HIGH ROLLER MILLS, I. Imray.—(H. 
Simon, Switzerland. 
bag TERMITTENT FLUSHING APPARATUS, F, Cuntz, 


9858. Rotary Motor ENGINE, P. B. A. Ganot, Paris. 
9859. ORGAN, J. Jones, Bristo! 
9860. Oraan and Harmonium, J. Jones, 


“Arranatos for Borrnc T. Jacob, 
9862. a Cut-orr VALVE GeaR, G. Low, 


Ipswi 

9863. Train SIGNALLING Apparatus, J. Enright, 
London. 

9864, TRANSMITTING Motion to InpicaTors, J. 
M. Napier, London. 

9865. SecurING, &c., CoveRINcs oF Borers, C. F. 
Wormald, Newcastle. 

9866. Impartinc Heat to A. T. Booth, 

9867. INSERTING Pins in UMBRELLA FRAMES, G. F. 

Redfern.—(D. M. Redmond, 0.8. 

9868. ATTACHING HEELS to Peberdy, H. J. 

Cherry, and W. Earp, Leicester: 

9869. Knitting Macutnes, E. 

9870. GALVANISED WIRE; L. Till, ugh. 


9871, TREATING BrEr, 0, Graham, London, 


the use of water. 
523'7. MacHINERY EMPLOYED FoR Sizinc YARN, 4. 
Hitchon, Accrington.—5th November, 1883. 8d. 
Relates to the friction motion of the class known as 
lever friction motions, and the object is to reduce the 
be of power occasioned by contact of boss or exterior 
a on and against a stationary part of 


Apparatus FoR Beatinc Scytues, H. J. Had- 
dan, London.—5th November, 1888. communica- 
tion from J. Fangere, ~~ de Lauzan, 
France.)—(Not proceeded with. 
er apparatus for holding the scythe on 
the anvil. 
5240. Net, B. J. B. Mills, London.—sth N 
1883.—(4 F. Marion, Lyons.) 
‘ Not 
the hed from others by the fact 
that the threads which meshes are composed 
of two or more d, braided, or twisted 
together during the man on of the net, and that 
their takes place no bya knot, by 


or r the 


Not proceeded with.) 2d. 
Leeds. 
air with longitudinal beads or ribs; Secondly, to the 3 
a applications in pipe systems for distribution and 
9748. C. W. N. and R. Dack, Preston. 


“ 
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5241. Screwmc axp TurNinc Macuines, J. Barrow, 
Leeds.—5th November, 


Relates particularly to it of the line 
of traverse of the die een, and ition of the 
dies with regard to the traverse of the die holders. 


5242. Fasrics, LeaTuER, &c., de 
—{A communica- 


The composition consists of liquid Bordeaux turpen- 
bo a paste, tallow, wax, and styrax 


INSTRUMENTS FoR Dampina, 
a OR OTHER Stamps, W. A. South and C. F. 
November, 1883.—(Not pro- 


for containing the 

stamps, and a pad on which stams are damped. 

5245. _Abel, London.—sth Novem- 
ber, —(A comm Froescheis, 

Relates to in which a stick of 
or other marking material is held by spring claws tha‘ 
can be opened by external pressure. 

5246. Se.r-cLosinc Umpretias, A. J. Boult, 
London.—ith November, 1883.—(4A communication 
Jrom F. Jorns, Berlin.)}—{ Not proceeded with.) 2d. 

The umbrella is caused to close by means of a spring. 
5247. Rorary Devices ror DisPLayinc ADVERTISE- 

MENTS, &c., H. H. Lake, London.—5th November, 
1883.—(A communication from G. L. Chapin, 
Chicago, Le 8.) 6d. 

A gas is attached te a wheel with inclined 
blades, w ae is supported over a gas or other burner, 
and is thereby caused to revolve. 

5248. Apparatus FoR MECHANICAL PLAYING OF Key- 
BOARD INSTRUMENTS, 


Downs, 
Relates ‘to apparatus for mechanically 
Pianos or other keyboard 
parts of which are worked by pneumatic — 


5250. Lamps ror Burninc Os, A. Martin, Old 
Windsor.—ith November, 1883.—{Not proceeded 
with.) 2d. 

Relates to means of supplying air to the flame. 

5253. MickomMETER VALVES, Ohren, Rio de 
November, 1883.—( Not proceeded ) 

The regulation of the outflow of gas or other uid is 
the size 


determined not by increasing or 
of an orifice, as in ordinary cocks or ves, but 
by increasing or dimin' the of the conduit 


ishing 
through which the fluid has to trav 


5256. Sounpinc Apparatus, J. B. Hannay, Glasgow. 
—6th November, 1883. 


poin’ 

motion te the pointer, with a barometric Hye nmeane 

closed vessel, ¢ form of which alters with changes of 

pressure, ag whole being for sinking and 
acting as sounding apparatus. 

5257. Giycerrxe From Spent Lye Pro- 
DUCED IN THE MANUFACTURE oF Soap, G. Payne, 
Wakejield.—6th November, 1883. 

To a convenient —< of ve is added some 
caustic lime, about weight of = to 
four of lye, which are Lag To this 

id is added a oe acid, preferably hydrochloric, 
acid being slig! in excess. This mixture is 
and the oo acid is neutralised by lime. 


5258. CoLLaR NECKTIES OR ScaRss, 4. Hogg, 
1883. —(Not proceeded 
with.) 


Relates to the employment of an S-shaped clip. 
5259. Carn Covptines, A. J. Boult, London.—6th No- 
vember, 1883.—{A communication from R. H. Dow- 
ling and C. H. Follet, Newark, pene S Crowl, Cleve- 
land, U,8.)—{ Not proceeded with.) 2d. 
in the construction and arrangement of an 
oblique slide pin and its stops, and in connection 
therewith a spring lever having transverse arms ex- 
tending to the sides of the car. 
5260. Tricycies, A. Gent and C. N. Spencer, boyrf 
tes to improvements in ent 
general arrangem 
ber, 1883.—( Not proceeded with. 

Relates to wet gas meters in nich the drum is 
mounted in suitable floating which, with the 
drum, are free to flost in and rise and fall with the 
water through which the drum moves. 


-—{A communication from R. K. 
Noye, G. Urban, jun., and B. F. Ortman, Buffalo, 


Relates to a gear wheel having a non-metallic n 
less body, constructed wholly or y of vulcanised 
and having cogs or tecth formed in the said 


5265. Gas Enorves, &c., P. M. Justice, London.—6th 
November, 1883. 44° communication from W. E. 
Hale, Chicago.) 8d. 

Relates to sev in the con- 
struction of the engine, thi 
ignited by electricity. 

5266. Rotary Stream Enornes, J. Sant, Newcastle- 
-—6th November, 1883. —(Not proceeded 
wit. 

Relates to the general arrangement of the cylinder. 
piston, and valve. 3 ‘ 
5270. VENTILATOR, Bauchop, Alloa, N.B.—ith 

November, 1883. 

Relates to an A in the general construction 
of ventilators for buildings. 

5271. ManvuractureE or Boots anp SHOES WITH INDIA- 
RUBBER SOLEs, a Frankenburg, Salford.—ith 
November, 1883. 

The rubber soles are by 
cement, and the two are then fastened together by 
means of rivets or other metal fas 


5432. Fire-scrgens, &., A. Hildeshevmer, 


5445. inrenmaizy -STOPPERED Borties, D. Rylands, 
near Barnsley.—l19th November, 1883. 6d. 

This relates to means for punching holes in the 
necks of bottles before the bottles leave the moulds. 
5487. Rotary Encines, A. ee W. Van Reede, Holland. 

—22nd November, 1883. 

A cylindrical block. is excentricall, 
shaft and works as tg in-a cylinder, w ~ it 
causes to move to an steam being admitted 
alternately to the top and bottom of the cylinder by a 
sliding valve upon the cover, to which a vertical 
movement is imparted by an excentric. 
5496..Porirication or Water, W. Anderson, London. 

@ revolving yessel, and 
water caused to pass through the hollow trunnions of 

such vessel, in at one end and out of the other. 
5507. CooLinc AIR FOR PRESERVATIVE 
AND OTHER J.J. Coleman, Glasgow.—2Ath 

This relate ry ling air by pressing, 

relates to coo a com, cooling, 
drying, and expanding it, and 


the motive power, air compressing and Scene m 
cylinders horizontally in two parsed lines, the steam 


5515. Manuracrure or Cotovrinc Martrers, W. R. 
London.—24th November, 1883.—(A communi- 
cation from oo L. Vignon et Cie., Lyons.—{ Not 


wit 

Relates to a method or process of mapetnahering 

colouring matters, such as yellow, orange, red, an’ 

violet from a naphthol. 

5516. Manuracrure or Gimp, F. C. Glazer, Berlin.— 
26th November, 1883.—(A communication jrom C. L. 
Hohl, Dresden.) 10d. 
machinery makes simultaneo two principal 

motions, of which one serves to form the bey or bow, 

produce the gimp. An arrangement is emp) 

for introducing pearls or beads between the separate 

loops of the gimp. 

5517. Conrro: APPARATUS FOR VEHICLES, G. Prilas, 
November, 1883.—(Not proceeded 


h.) 4d. 
The - Be, is to calculate the fare for one or more 
to the travelled,and to 


persons 

enable the passenger as well as the owner of the 

vehicle to control the fare charged and the money 

received. 

5518. Scutits anp Oars, J. 0. Spong, London.—26th 
November, 1883. 6d. 

The object is to enable a sculler to face the direction 
of travel, and it consists in forming the sculls in two 
parts with toothed segments at their ends gearing 
together, so that when the ot pues ped in the hand is 
moved in one direction the part moves in the 
opposite direction. 

5519. Preservinc anp HarDENING Woop, &c., A. 
Egestorf, Kingston- -Hull.—26th November, 1883. 
—(Not proceeded with.) 2d. 

Consists in the employment of alkalies and 
phates varied by use of urine and salts whi 
caused to impregnate and permeate into, through, on 
among the pores and fibres of the wood. 

5521. Sewine Macuines, J. BE. Péchard, Paris.—26th 

November, 1883. 6d. 

This consists in forming the needle with a flattened 
surface so as to enable it to be correctly set in the 
socket of the needle bar. 

5526. Fasrentnes ror Doors H. 
Hancock, London.—26th November, 1883. 

A central handle is by suitable mechanism — F to 
actuate bolts at the top, bottom, and sides of 
doors and windows. 

5528. aNnp STEERING Suips, B. 
Bourne End, Bucks.—26th November, 1883. 

Consists in the use for propelling a ship or ane of 


pressure of their respectivel, 
upon the water for the time 
ence, resistance is crea' 
5530. Furnaces ror Heatine Iron, &c., W. Farn- 
worth, Dudley, and W. Felton, Stourport.—26th 
November, 1883. 6d. 
Consists in a furnace for nesting iron or for other 
which the 


purpose, in baler oF r waste gases are 

employed for a a boiler or fur other basting 

purposes, of r pipes 
connection with’ the flues or by the 
said escaping , the said air 

ipes opening into o pyre or pipes by whic! 
pented ir te is conducted to the furnace to effect the 
combustion of the gases. 

5531. Hypraviic Hoists ror Surprinc Coat, B. 
Walker, Leeds.—26th November, 1883.—{ Not proceeded 
with.) 2d. 

A framework is provided, mounted on wheels, and 
capable of —T rails along the quay wall. 
Upon this framework two cradles are ee and 
they are connected together by chains ing over 

ys at the top of the framework, that th 
of one cradle is balanced by that of the other. 
means of chains actuated by the rams of ianerbes 
hydraulic cylinders, these cages can be hauled up and 
down in the fram: 
descends. 


blades 
within their influ- 
e rotation of the 


work, one ascending as the other 


5532. Wixpixc Corron aND oTHER YARN AND 
TureaD, H. C. Hill and H. H. Brown, Stalybridge.— 
27th November, 1883. 6d. 

Relates to mechanism which is intended more par- 
ticularly for win yarn or thread, either in a 
cylindrical or conical form on to spools without heads 
in which a quick > or wet fro distribution of 
the yarn or is required to bind the coils 
ther, prevent ravelling, and build the ends straight 
and square to the axis of the spool. 

5583. Manuracrure or Biockx Ice, H. C. Smith, 
Rich d.—2ith Ni ber, 1883.—(Not proceeded 


with.) 2d. 
process consists in the congelation from the 
centre of the block outwards. 
5536. Penciis, J. Darling, Glasgow.—27th Ne ber, 
1883.—(Not proceeded with.) 4d. 

Relates to improvements in attachments for sharp- 
as the leads of “solid ink” pencils, or pencils 

of analogous class, and in the actuating of the leads 
thereof, &c. 

5537. Heatixnc Air, J. Murray, —27th No- 
vember, 1883.—{ Not proceeded 

The object is to effect the heating of air by utilising 
the waste heat escaping from the flues of steam boiler 
and other furnaces, by causing the waste heat to be 
taken up by air contained in or passing through one 
or more chambers placed between the flue or flues of 
the chimney. 

5538. Compounp Marine cone W. P. Thompson, 
Dundee.—2ith November, 1883. 

Relates to “triple compound ” and the im- 
provements consist in placing over each of the 
cylinders, which correspond to the two respective 
high and low-pressure cylinders of an ordinary com- 
pound engine, a high-pressure These high- 
pressure cylinders ma; ~~ | be of equal or different bores, 
so that the balance of potential or driving power is 
capable of being adjusted to exactitude. Both the 
high-pressure cylinders receive steam direct from the 
boiler, and alternately exhaust the same into the 
casing of the second cylinder, whence the steam 
passes to the largest or lowest pressure cylinder. 
5539. Suppiyrnc aN ELectric CURRENT TO THE 

CoMMUTATOR OF ELECTRO-moTORS, &c., M. Immisch, 
London.—2ith November, 1883.—(Not proceeded 
with.) 2d. 

The collectors consist of a number of separate 
metallic balls, each of which fills an annular groove 
formed in the outer surface of the commutator. 


5541. Propucirnc Morive-Ppower, W. Ross, London.— 
27th November, 1883.—(Not ceded with.) 2d. 
Relates to apparatus for producing motive-power by 
currents of air or water for the purposes of ventilation, 
or for its adaptation as a chimney cowl. 

5544. Manuracrure or BicaRBoNaTE or Sopa BY 
MEANS OF AMMoNTA, &., A. M. Clark, London.— 
27th November, 1883. A communication from La 

été Anonyme des Produits Chimiques de U Est, 
France. 
partly to the means for multiplying the 
sages of the carbonic acid gas through tbe sumaenieesl 
moe and also the number of liqu' : surfaces and of 
gas spaces, consisting in [pres emp) ——— of a number 


of inverted trough or bers having notched 
edges and arranged in series in a single 
receiver. 


5546. Latues, J. A. B. de Castelberg, Chaundefond 
Switzerland.—27th November, 1883. 


centres of watch cases, and having a movable tool 
holder within a series of tool carriers and tools and 
ye stops, by which the tool holder can rapidly 
be brought to several pre- one 
eg suited to each tool, and other adjustable 
sto which the movements of the tool carriers 

and ool Sey to the tool holder are limited and 


H. A. Bonneville, Paris.—27th 
November, 1883.—(A communication from A. Ralu- 
Eaubonne, France.) — (Provisional protection not 
allowed.) 2d. 

Relates to utilising the inner surfaces of envelo) es 
for advertising. 

5548. Incanpescent Evectric Lamps, J. C. Mewburn, 
London.—27th November, 1883.—(A communication 
trom J. Kahn and I. Brauer, Vienna.)—(Not pro- 
ceeded with.) 2d. 

This relates to spring | yn ps ry for incandescent 
lamps. Four arrange- 
ment are described. 

5550. MaNuFACTURE OF MANURE FROM SEwaGE, &c., 
J. H. Kidd, Wrerham.—27th November, 1883. 2d. 

Consists in ‘taking either dried sewage, sludge, or 
dried excretal matter, and after adding to it as much 
sulphuric acid as it will absorb, or more or less, Plenioe 
it in trays in a purifier, so as to allow the ann whic! 
is generated in the retorts, after cooling, to 


through such purifying materials for the Pp ae 
fixing an ~4 free ammonia that might o' pass 
away with the gas and be lost. 


5551. ReverBeraTory Gas L. MeNair, 
Golden, U.S.—2ith November, 1 

Consists, First, in the wont aw of suitable 
muffies in which fuel is placed, with an inclined plane 
in front of the grate, and upon which the fuel is 
banked for the purpose of the escape of the 
volatile matter in the fuel without first passing 
through the mass of heated coke, so as to decompose 
its akben and regenerate the gas ; Secondly, in the 
combination of the muffies and the inclined plane 
upon which the coke is banked, with suitable air flues, 
for the purpose of air 
urpose ucing the coke to car ic 

: Thirdly, in muffies which are built in sec- 

— ‘or of brick, and then thoroughly washed over 
with any glazin compound, so that when heated they 
form a solid y ; Fourthly, the combination of the 
hearth with a water chamber, which is under 
it for the purpose of preventing the hearth from bein, i] 
injured by the heat; Fifthly, in the arrangement an 
combination of air flues an ‘passages. 


| SELEOTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


299,218. MorTaR AND GLOBULAR SHIELD FOR THE 
E, Herman Gruson, Buckau, near Magdeburg, 
Prussia, Germany.—Filed December 21st, 1883. 

Claim.—A barrel for mortars or other pi pieces of 
ordnance, rigidly secured within and — letely 
closing an opening in a spherical or nearly spherical 
shell or casing whereby it is carried, in combination 
with suitable means for supporting said shell or casing, 
substantially as and for the purpose set forth. (2) The 
combination, with the globular shell or casing B, 
carrying the 1, and th e base piece C, of the anti- 
friction balls &, annular bearing ring J, and support D, 
as and for the purpose set forth. The combination, 
with the barrel of a gun, yee Og suitable carriage, 
of a universally swinging weight depending there- 


from, and a suitable frame for supporting said car- 
so constructed as to allow free lateral movement 
to said weight to compensate for the rolling of the 
vessel or to take - the recoil of the gun, or both, 
substantially as set forth. The combination, with the 
shell B, comying the barrel, and the pillar ©, ha 
weight G de ing therefrom, of the support D an: 
anti-friction Palts k, located between said sup; and 
the pillar C, substantially in the manner and for the 
purpose set forth. 
299,161. Stream Encixe orn Water Motor, Gerritt S. 
Peppard, Kansas City, Mo.—Filed October 2nd, 1883. 
Claim.—(Q) The combination, with the cylinder A A, 
of the piston-rod of this form B, the arms F F and G 
the main pin I, and the packing- -boxes D, arranged 
for operation substantially as shown and d 


(2) In an engine for motive power, a radially-bored 

cylinder, a piston-rod conforming to the circle of the 

same, and having attached the piston C, and a 

balanced slide valve, with open , as shown, at each 

end of the cylinder, all arranged for operation sub- 
stantially as set forth. 


299,745. APppaRATUs FOR MEASURING THE LINEAL 
Feet or Work Done By A WooD-WoRKING 
Crosby Cooke, Whitehall, N. Y.—Filed March 

17 
Clam) ‘Ina wood-working machine, a friction 
wheel adapted to ride upon the wood, and provided 
with a mechanism for making and breaking an electric 
circuit, in combination with an electric circuit and 
electro-magnet actuated by said circuit, a registering 
dial, indicating hand or hands, a spring or weight 
actuated train of wheels, and a connecting mechanism 
between said train of wheels and the armature of said 
magnet, ve the movements of the wheels are 


A 
tion from C. Piquereg, St. Switzerland.) 
Relates to a lathe adapted for turning the bezels and 


all the parts being-¢ 
substantial 


the purposes forth. 
The me thhod of registering the Tineal feet 


= work performed by a wood-working machine, con- 


sis' — a circuit breaker by contact with 


the wood to 
in eating the number of said intervals upon © space 


or weight move- 
ments the of & magues Wi 
circuit. 


METALLIC VessrL, Adam O'Hara, New York, 
Y.—Filed March 11th, 1884. 
resisting heavy pressure, of 
flanged bottom C, and channelled ring D, of rigid cast 


dial b: one or more hands moved b pints of spring 
ele t wheels in their 


metal, embracing the es on the sides and bottom, 

and rivetted through said fi a 

bottom joint is formed, substan 

299,886. Dritt Cuuck, Chas. 8. Sprague- 
ville, N.Y.—Filed 10th December, 1 

Claim.—The combination of a drill 

= -O ite longitu slots, a chuck or clam 
ienepiee t the outer end of the drill spindle, and having 


erg lips for the reception of a screw bolt, and 

ving recesses in its outer sides near the lips for the 
reception of the head of the bolt and of the nut, oom 
metal bushin; ts, and two diametrically-oy 
longitudinal and @ bit, as and 
purpose shown a set forth. 
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299.673 
wo screw propellers, having Diades Of QUICK Or Coarse 
pitch, the tang right-handed and the other left- Y 
handed, these two screw propellers being arrange 
Consists in the combination of a pointer moving | side by side with their axles parallel, and being causec lee 
: over a dial, a ratchet wheel and catch for re’ ing the | to rotate in unison, but in opposite directions, in suc AW 
manner that by the recipre 
299.218 
(293886) 
We NG = 
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Uda Wy Wi MMMM le 
526¢. Gear Wueeits, W. R. Lake, London.—6th 
299.161] 
A 
OS 
Ga - . 
\ 
Nister, Bavaria. (Complete.) 4d. 
The fire-screen is made of pasteboard or other I 
separable parts of a shaft, each with an air com- , " 
pressing cylinder and a re-expansion cylinder, with 
their pistons on same rod as steam cylinder, the 
steam cylinders being of different sizes.und working 
vn the compound system, and also independently. 


18, 1884. 


THE ENGINEER. 


37 


THE ROYAL AGRICULTURAL SOCIETY’S SHOW 
AT SHREWSBURY. 


Tue Royal Agricultural Society’s Show opened under 
very favourable auspices at Shrewsbury on Saturday, 
July 12th. We have already given full particulars of the 
entries, prizes, competitions, &c. &c., and we need not 
reproduce them here, Great preparations had been made 
in the extremely picturesque town of Shrewsbury, and the 
triumphal arches across the principal streets are by far the 
best we have ever seen, They are painted on stout 
canvas stretched ona light timber framework, and have 
been done with a good eye to scenic effect. The town and 
the neighbourhood present many objects of interest. 
Manufactures it has practically none, being in the centre 
of an almost purely agricultural district. It is impossible 
within the limits of available space to say this week all 
that we have to say concerning the show, and we shall 
confine our attention for the present to the steam and 
other engines, the thrashing machinery, and to some of 
the miscellaneous machinery exhibited. The former we 
have dealt with fully elsewhere. Here we shall s 
only of the very various machines and implements which 
must be taken together as miscellaneous. 

On Wednesday—the second half-crown day—as man 
as 13,574 persons were found to be willing to pay for od 
mission at the turnstiles, compared with 21,817 at York, 
13,461 at Reading, 18,130 at Derby, and 13,164 at Carlisle. 
According to the testimon of, many exhibitors, the 
Shrewsbury Show has up to the present time seldom been 
rivalled in regard to the amount of business done. In a 
single day one Yorkshire firm sold over four hundred 
chaff cutters, and large numbers of others have been busily 
engaged in booking orders. Shropshire exhibitors are 
extremely pleased with the unexpectedly large results from 
their exhibits. 

There is rather a large number of sheaf-binding reapin, 
machines in the vant, all of which bind by means of 
string, and nearly all of which are fitted with the Appleby 
form of binding apparatus, or modifications of it. Most 
of the machines have a high level binding table, but two 
makers have produced a “low down” machine, namely, one 
in which the binding takes place on a platform but a few 
inches above the ground, and some makers of the machines 
with high elevator webs have reduced the height of this 
elevating part. It is particularly noticeable that the wire 
binding apparatus is beds completely dead, and at the 
competitive trials to be held by the Royal Agricultural 
Society in a few weeks, none but string binders will be 
admitted. As we shall have to deal at some length with 
these machines on the occasion of the trials, it is unneces- 
sary to refer at length to them here. Messrs, Samuel- 
son and Co., of Banbury, exhibit one of the two very low 
level machines just referred to, the binding platform bein; 
on one side of the cutting platform, an arrangement whic 
makes the machine very be This, however, for tra- 
velling purposes is overcome tting on a pair of 
wheels on a detached. by dig. the 
pole in the direction of the length of the machine, for 
which provision is made. The binder is of the Appleby 
form, modified to suit the position. The revolving packers 
are used. The machine has, we are informed, been exten- 
sively and successfully tested in South Australia and New 
Zealand. The second low-level machine is by Mr. Kearsley, 
of Ripon. It is not so low as that just mentioned, an 
elevator being used to raise the corn to the bi 
platform, This, however, is placed at an anne with the 
ys bar, and by this means the width of 
is kept down to that of a wide gateway. Though the 
is a little higher than that of Messrs, 
Samuelson and Co., it is much lower than the machines 
exhibited by the other makers. 

Messrs. J. and F. Howard have made some material 
improvements in their sheaf binder, amongst which is a 
simpler means of actuating the retainer, an arrangement 
by which the packing arm itself releases the binding gear, 
and thus determines the size of the sheaf. Messrs. 
Howard have made machines with binding platforms, like 
Messrs, Samuelson’s, on the level of the cutting platform; 
but these were not ready for exhibition at the Show. 

Messrs, Hornsby and Sons, H. J. H. King, ahd Bamlett, 
are also exhibitors of string binders entered for the comin 
trials, Messrs. Hornsby and Sons have already done as 
work with their machine, and gained high award 
with it. Messrs. King and Evans have been at work 
hard for years in the endeavour to get a good binder, and 
this year, like the rest of the makers, have come out with a 
modified Appleby binder. The arrangement of the 
machine is, however, such that it will — an 
ordinary gateway when ready for work. The Wood and 
the McCormick and the Johnstone machines are all 
exhibited, and a large number have been entered for trial. 
Even when allowance is made for the number of machines 
entered, but which will not be quite ready when the time 
comes, there is still a larger number for trial than has yet 
been putinto competition by the Royal Agricultural Society. 

Attached to Messrs. Howard’s machine is a very simple 
means of preventing the continuous tieing up of small 
sheaves, but this cannot be described without draw- 
ings, which we shall postpone. On their stand is an 
automatic sheaf-delivery reaper with controllable rakes 

within a steel and wrought iron frame, the result 
being a light, strong, and cheap machine, weighing only 
cwt. 

With regard to the trials of sheaf-binding machinery, 
which, as already announced, will take place at harvest 
time, in the neighbourhood of Shrewsbury, it may be 
stated that the stewards have given to the competing 
exhibitors permission to remove their machines after the 
conclusion of the Show, provided they deposit with the 
secretary the sum of £25 for each ine so removed, as 
security for its —— on the trial ground at the 
appointed time. is deposit will be refunded after the 
trials have taken place, but will be forfeited to the Society 
if the machine is not duly produced. The advantage of 
this arrangement is that it will afford the competitors the 
desired opportunity of improving their binders in the 


meantime, and also of ically trying them on crops in 
the field before the ail ceomiend by the Society. 

A new form of brick, pipe, and tile machine is exhibited 
by Messrs. E. Page and Co., of Bedford. The novelty 
consists in the use of a horizozontal rectan 
box fitted with a close fitting plunger worked by 
two connecting-rods actuated by their attachment to 
two slotted links, which receive their motion from 
the sliding blocks working on crank pins in two disc 
wheels, one on each side of the machine, and driven by 
strong gearing. By the use of two connecting-rods a 
parallel movement of the plunger is ensured, and the 
risk of breakage from unequal distribution of clay in 
the box is minimised.. By the employment of the slotted 
links the connecting-rods are never more than 1}in. out of 
the centre line of pressure on the plunger. Another 
advantage is that a slow pushing stroke and quick return, as 
in some forms of shaping machines, is secured. This gives 
ample time for refilling the box after each stroke, and the 
power is greatest on the working stroke. The machine is 
also fi with a screen which can be cleaned while in 
motion. The machine makes about three strokes per 
minute, delivering a 6ft. length of clay through the die; and 
it will make from 18,000 to 20,000 tiles per working day. 

Messrs. Samuelson exhibit a new machine in the form of 
a turnip cutter, with two of Gardner’s barrels working 
towards each other. There is a knife blade separation 
between the barrels, and as both barrels cut in the same 
direction, z.e., downwards, but on opposit: sites of the 
turnips, the latter are kept from revolving; the last piece 
is cut, and the machine will perform a very large quautity 
of work. 

Messrs. E. H. Bentall and Co. show a new litter cutter, 
with a modification of the old cylinder or spiral knife. 
The old machines of this kind were never satisfactory, 
chiefly because the knife or knives could only with diffi- 
culty be adjusted. By giving the knife more the form of 
a part of a cylinder, and giving it extra width, supported 
by a wide arm, giving room for a number of set screws, 
Messrs. Bentall < got over this, and produced a good 
machine which will cut litter and, with very slight changes, 
long or short chaff. They also show an oat kibbler, in 
which steel barrél and steel back are used, and the spindle 
easily withdrawn from the barrel when repair is necessary. 

A clip -! of acheap form is exhibited by Messrs. R. 
J. and i ilder, of Wallingford. In this pulley clip 
pieces are held in place between two beaded wheel rims by 
a gg on the back of the clip segments, which fit 
oosely on the internal heads of the flanges or rims of the 
pulley. Between the two rims are packing pieces, which 
sy varied in thickness to suit the diameter of the 
rope employed. These pulleys are chiefly used by the 
makers for well ropes and such purposes. 

A new form of cockle, eek seed, and broken grain 
separator is exhibited by Messrs. Guy and Stevens, of 
Kingston-on-Thames, in which the separation is effected 
by the use of metal plates punctured with holes not quite 
through the plate. An idea of the construction of the 
machine can be gathered from the annexed diagram. Here 
H is a hopper, in which is a feeding roller, and below it a 
barrel of some length fitted with paddles not radially set. 
These paddles are made of the punctured metal strips ; B 


GUY AND STEVENS’ GRAIN AND SEED SEPARATOR. 


is a similar barrel. The grain from the hopper on 
to B, turning in the direction of the arrow. The whole 
is carried down far enough to fall down into the box 

. The cockles, &c., fitting into the punctures are carried 
farther and drop to B, where the process is repeated, the 


GATWARD’S GRAIN AND SEED SEPARATOR. 


cockles passing into box D, The same idea was some time 
since worked out in a different way, as shown at York by 
Messrs. Gatward and Son, of Hitchin. This was illustrated 
in Tue Enainesr of the 20th July, 1883, p. 44, and for 
convenience we reproduce the accompanying engraving, 
as it seems to us to be the better form of the two. 

In their straw elevator Messrs, R. Hornsby and Sons 
have made an improvement in the folding joint in the 
centre of the trough. This consists in making the joint 
with a short link, thus forming a double joint, so that it 
accommodates itself to the length of the elevator chain, 
which has not to be slacked out to allow for the folding. 
Time and trouble are thus saved. 

Messrs. Picksley, Sims, and Co. have a’ as makers 
of engines and wo i machines. e latter is of a 
well-known type, and calls for no ial remark. 

Messrs. Ransomes, Sims, and Jeffries show a new form 
of lawn edge cutter, the roller of which is of truncated 
ogival form, making it work with much facility in trimmi 
the borders of any angle, or of —— or any ornamen 
form. The revolving and the fixed knives are, moreover, 
attached at right angles to each other by screws, so that 
adjustment is very easy. 


A number of other kinds of machines we must leave 
for our next impression, but as we generally mention the 
fact when a show or exhibition catalogue is bad, we ought 
here to mention that the Royal Agricultural Society’s 


y | catalogue is very complete, and well supplied with name 


and subject indexes, and is not rendered a nuisance with 
intrusive advertisements. 

The judges of implements have awarded one out of the 
ten silver medals at their disposal for new or improved 
inventions. This is given to Messrs. Richard Hornsby and 
Sons, of Grantham, for their- plough marked “L. M.”— 

rice £3 15s.—fitted as a gripping plough with. steel 
ase In addition to these ten silver medals, the judges 
were also empowered to make special awards of medals for 
efficient modes of guarding or shielding machinery from 
contact with persons immediately engaged in attending to 
such machinery while at work Taking advantage of this 
authorisation, they have awarded a silver medal to Messrs. 
Burlingham; Innes, and Paternoster, for their new patent 
self-feeding motion attached to their combined portable 
chaff and ensilage cutter, as an efficient safety guard to 
the feeder of the machine. It was confidently anticipated 
that other novelties in the Shrewsbury Showyard would 
receive distinction at the hands of the judges; but it is 
understood that further awards may possibly be made 
before the closing of the exhibition. 


ENGINES AT THE SHREWSBURY SHOW. 
Tuer: is little variety in the steam engines shown this 
year at the Shrewsbury Show of the Royal Agricultural 
Society. We find there the same types that have been 
repeated year after year by the same firms with the 
smallest possible changes even in details. Novelties in the 
construction of such engines we have long given up the 
hope of finding. It would seem indeed as though finality 
had been reached; and for any important alterations we 
must wait until the Royal Agricultural Society thinks fit 
to yield to wise counsels, and give prizes once more for the 
best steam engines. The last steam competition was held 
at Cardiff, and in the years which have elapsed since 
then, the portable and semi-portable engine have alike 
undergone important modifications, and it is certain that 
what was deemed exceptionally economical at Cardiff 
would not be so considered, let us say at Preston, next year. 
The great mass of engines shown at Shrewsbury cali for no 
particular comment, and we shall therefore confine our 
attention to the comparatively few which present some 
points worthy of special notice. ; 
The only compound stationary engine in the yard is 
shown by Messrs. Whitmore and Binyon, of Wickham 
Market. It is a tandem engine, intended for the use of 
millers, and is at work driving flour-dressing machinery, 
&e. The cylinders are steam-jacketted, 6}in. and 10in. 
diameter and 12in. stroke. The frame is of the Corliss 
type. The automatic expansion gear consists of a semi- 
rotary valve somewhat like Rider’s at the back of the 
main slide of the high-pressure cylinder. It is actuated 
by horizontal cam plates rotating with the governor 
spindle. One of these opens the valve while the 
other closes it. This last is cast on a sleeve with 
two screw slots cut in it, and as the governor rises 
and falls a pin in these slots causes the cam plate to go 
ahead of or fall behind the governor through a portion of 
a revolution, thus accelerating or retarding the moment of 
cut-off. The engine is well-finished and well-designed, 
but the exhaust pipe from the high-pressure to the low- 
pressure valve chest is unlagged and of considerable length, 
which is distinctly a mistake. 
Compound engines are shown by several firms. The 
most noteworthy is a great portable shown by Messrs. 
Richard Garrett and Sons, which 
will work up to 100 indicated horse- 
wer. It is of the “ D” size, and is 


tted with Boutard’s reversi 

illustrated and fully described in 

our impression for the 16th of May. 

The fire-box crown has a sing!e cor- 

rugation — thus. This is a fine 

€> engine, well made and well de- 

signed. A smaller compound, of 

the “Alpha” class, to indicate about 

18-horse power, is also shown by the 
firm. 


Messrs. John Fowler and Co., of Leeds, have more than 
one compound engine in the yard. Generally speaking, 
they are of the “ Yorkshire” type, first brought out by the 
firm at the-Kilburn show. These engines are all of ample 
proportions, and excellent material; but the workmanship 
does not appear to us to be as good as it used to be, and 
does not compare favourably in the matter of finish with 
engines by other makers to be found in the showyard. 
At Stand 254 will be found one, driving brick machinery 
by Messrs. Bradley and Craven, of Wakefield. This 
engine is fitted with a valve gear recently patented by 
Mr. Wilson Hartnell, which does not compare peters 4 
with the elegant devices for effecting the same ends whic 
he has already produced. On the back of the main slide are 
two V pieces, which, travelling at right angles to the course 
of the main valve, serve to open and shut the steam ad- 
mission ports ina way which is well understood by all 
engineers, the device being a very old one. The V pieces 
are moved by the partial rotation of the rod driven by the 
cut-off excentric, and this rotation is brought about. by 
the governor in a way which will be readily understood 
from the following 
diagram. Here H is 
the governor, located 
horizontally under the 
forward end of the 
boiler, so that the 
balls just clear the 
smoke-box; A is a 
spiral spring, loading 
the pote B Disa 
pendulum lever, acted 
on by asleeve C; E F isanarm keyed on the V valve spindle; 
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G is the main slide valve rod. As the governor balls open 
and close, the rods B D and E F describe ares, as shown by 
the dotted lines, and thus the rod F is caused to make a 
ial rotation. As, however, F is moving endways 
wards and forwards at the same time, the end E of 
the rod D E also describes an are in a plane at right 
angles to the two other arcs, and this renders it n 
that the joints at D and E shall be universal. Universal or 
not, however, no matter what the position assumed by the 
governor sleeve C, the arm E F would have a motion 
imparted to it equal to the versed sine of the horizontal are 
described by E; and this would affect the point of cut-off if 
the governor were very sensitive and the joints D E were 
tight. The difficulty is got over by making them slack, so 
that there is a good deal of play. The workmanship of 
the governor is not the best in and the action is not 
very It is sufficiently accurate, however, for brick 
machinery. The idea involved is somewhat ingenious, 
but, as we have said, it does not compare favéurably with 
other specimens of Mr. Hartnell’s skill. 


Messrs. Charles Burrell and Sons, of Thetford, show a’ 


portable engine of the “Lady Jane” type, which has 
already been fully described in our columns. The steel 
springs on the governor have been replaced by flat chains, 
which is, we think, an improvement. 

Close by this s' is a portable engine by Messrs. 
Gibbons and Robinson. This engine will repay examina- 
tion, although at first sight it presents nothing remarkable. 
The guides are of the trunk type, bored out with the 
cylinder, and the crosshead is made adjustable in one 
direction—that in which wear takes place—by a very neat 
and simple modification of the wedge. The governors are 


lower the chimney in a few seconds. The lever serves as 
an ordi crowbar. It will be seen that there is a truss 
rod on the chimney. Mr. Barford maintains that this is 


BARFORD'S CHIMNEY RAISER. 
essential, because when chimneys get old they are often 
nearly burned through at the base, and too weak to stand 


the strain. Other makers have not been idle, however. 


1883, for further information. Mr, Foden uses two cylinders, 
and for this we commend him. His practice is opposed to 
that of most other makers of traction engines, but the double 
cylinders save the gearing from shocks and snatches, In 
one word, they are mechanically right. Whether they are 
commercially right or not is quite another question; but 
those who have driven double-cylinder traction engines 
know they are greatly superior to those with single 
cylinders in steadiness and ease of movement. 

The Durham and North Yorkshire Engine Company 
shows a traction engine which is carried on helical springs 
on the foot-plate. e whole arrangement of this engine 
is good and ingenious. The framing of the engine is the 
now usual wrought iron box on top of the fire-box. The 
whole fire-box drops into and is fitted in a kind of cage of 
wrought iron plates which support the bearings for the 
gearing. The crank shaft being supported by the engine 
and fire-box, can play up and down in the cage through the 
extent of the range of the springs. An extremely neat 
arrangement is used for changing the speeds, the pinion 
being moved by a small cross handle, which, being turned, 
winds the sliding clutch bar right or left as may be desired. 

The third engine of this type is shown by Messrs, 
Fowler, of Leeds; the diagram on the next page shows 
the spring gear. Hitherto, in order to keep the crank pins 
and front motion wheel in gear, they have been coupled by 
arms, one at each end of the shafts. In the sketch A and B 
are the crank shaft and third motion wheel respectively. 
E is one of the links of which we speak, while C may be 
taken to represent the thrust rod, and D the road spring. 


It will be seen that E plays up and down with B, but that 
the positions of the pitch circles remain unaltered. Now 


very small, run at a high speed, and control the engine by 
and perfectly balanced. We do not feel ourselves at 
liberty to make the details public. In all governors 
the force available for working the throttle valve 
is only the difference between the pull of gravity or a 
spring and the centrifugal force of the rotating element 
in the governor, and the more delicate the governor is the 
less is this force. In astatic governors it is very small 
indeed. In the case of the engine of which we speak the 
valve is in such perfect equilibrium that it offers no 
resistance worth naming to the governor, and this renders 
the use of an extremely small one practicable. The stop 
valve, too, is simple, ingenious, and so far as we are aware, 
new. It has the curious property that when open the 
whole of the seat is covered; at such time the rush of 
steam from the boiler is most likely to carry up mud and 

it to be deposited on the rubbing surfaces. These are, 
eli as we have said, quite protected at that time, and 
only exposed when the valve is chut, at which time grit is 
not likely to find its way to them. The engine is a new 
departure by the firm, and reflects much credit on Mr. 
Robinson, by whom we believe it was designed. 

It is unnecessary to say more of the engines of Messrs. 
Marshall and Sons, Clayton and Shuttleworth, Robey and 
Co., Ransomes, Head, and Jefferies, E. R. and F. Turner, 
Ruston and Proctor, the Reading Ironworks Company, 
Brown and May, Barrows and Stewart, &c., than that they 
in all respects maintain the reputation of their makers. 
Higher praise than this we cannot give them, and they 
present no features of novelty calling for special remark. 

It may be taken as illustrating the difficulty which now 
exists in producing a novelty in portable engines, that 
nothing in the showyard has caused more excitement than 
appliances for raising chimneys. The chimneys of all 
portable engines are made with a hinge at the base; a 
crutch or fork is fitted at the opposite end of the boiler, 
and when the engine is not at work the chimney is laid 
down horizontally, one end supported by the hinge, the 
other by the fork. When the chimney has to be raised a 
man must get up and stand on the engine, which is not a 
desirable thing, but which, nevertheless, has been done 
day after day for over forty years. Last year it struck 
Mr. Coultas that a simple bit of mechanism would answer 
the purpose, and he adopted a screw and chain. We have 
already described this apparatus fully. It was soon 
seen, however, that simpler expedients would do. Messrs. 
Barford and Perkins, of Peterborough, accordingly 
patented the device shown in the accompanying sketch. 
This consists of a socket A fixed on the front of the 
chimney, into which an iron lever B fits. By inserting 


the lever into the socket, one man can most easily raise or 


FOWLER'S TRACTION ENGINE. 


Messrs. Ruston and Proctor use a somewhat complicated 
device, in which a rod is used to ee the chimney up 
from behind. As this has nothing whatever to recommend 
it, we shall say nothing more about it. Messrs. Hornsby, of 
Grantham, put two collarsonthe chimney, with two eyes, and 
in these slides a piece of gas tube, which can be pushed up 
out of the way when not in use. In 
the sketch, A is part of the smoke- 
box ; BC two rings round the chim- 
ney, in the eyes on which slide the 
piece of piping D, which, when the 
engine is at work, are pushed up out 
of the way, as shown, the bent end 
resting on the smoke-box; E is a 
collar which perce the pipe being 
, taken out and mislaid by coming in 
contact with B, when D is drawn out 
through the eyes to give the neces- 
sary leverage for lifting the chimney. 
Messrs. Clayton and. Shuttleworth 
have adopted the very simple plan of 
rivetting a cast iron socket on near 
the base of the chimney. Into this 
a lever is stuck when it is necessary 
to elevate the funnel. To the end of 
the lever is a chain, and by pulling 
on this the raising of the chimney 
can be effected with the least 
A large number of traction engines 
is exhibited by all the principal makers. They for 
no special mention, and we shall speak now only of those 
in which springs, in some form or other, are used. 
For twenty years or thereabouts this journal has per- 
sistently advocated the adoption of springs for traction 
engines, and our views have as steadily been opposed by 
some makers, while the rest stood aloof, or from time to 
time made attempts to mount their engines on springs, and 
then reverted to the oldsystem. Time however, shown 
that we were right, and all the principal makers of this 
class of engine are now adopting springs in some form or 
other. Those who make only a few engines for the road 
have not altered their plans yet. Two methods of obtain- 
ing elasticity are in use—in one the engine is mounted on 
springs interposed between it and the axle of the driving 
wheels; on the other, the springs are put into the wheels. We 
shall deal with this system last. Mr. Foden, of Sandbach, in 
Cheshire, shows a very good engine indeed. It has driving 
wheels 7ft. high, and is carried on helical springs put into 
boxes above the countershaft. In this way the whole of 
the gearing rises and falls, while the pitch lines keep their 
proper places. We have already illustrated this engine, and 
we must refer our readers to our impression for July 20th, 


ible trouble. 


it has been found in practice that considerable difficulties 
interfere and prevent this being made a good job. In the 
engine under notice, the link E is not centred on the 
crank pin shaft, but on a short pin put parallel with it 
across the fire-box asshown. In the sketch on the next page 
H is the centre pin to which we have referred. In this case 
the link E takes the form of a broad casting, the top of which 
makes a tray for the driver’s cans, &c. The accompanying 
engraving shows the ee as actually worked out in 
practice. It will be seen that to keep the gearing in proper 
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FOWLER’S TRACTION ENGINE. 


working position, the third motion shaft A is coupled by the 
two vertical links L to the axle-boxes B; the axle H 
revolving in these axle-boxes, and the weight of the engine 
being thus transmitted through the springs, the vertical 
levers L keep the road spur wheel W and the road spur 
pinion G always equally distant from each other. e 
third motion shaft A is carried by the equalising lever E, 
which is free to move on its centre F, thus allowing the 
third motion wheel and pinion to rise or fall according to 
the action of the springs. By the use of the equalising 
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lever and by coupling both axle-boxes to it by the levers L, 
llel motion is obtained, and at the same time the 

third motion wheel is free to vibrate on the pitch line of 
the pinion, into which it gears according to the amount of 
lay of the springs. One of the great advantages claimed 
hor this engine is that the tractive power does not pass 
through the springs, as in the case of engines with spring 
wheels, and from practical experience Messrs. Fowler state 
they find the gear most efficient, the springs only working 
in proportion to the unevenness of the road, and the usual 
jumping and jarring of the engine being entirely pre- 


vented. The cylinders are compound, 64$in. by 11}in. dia- 
meter, and the boiler constructed for a working pressure of 
140 lb. per square inch. The spur gearing is of steel, and 
fitted with compensating wheels el pinions. The driving 
wheels are 7ft. diameter, and driven through the axle. 
The drag bar is fitted with a spring, and the engine 
throughout is designed to withstand the heavy wear and 
tear of continuous road haulage. 

We come now to spring wheels, Three types are shown 
at Shrewsbury, namely, Mc Laren’s, Aveling’s, and 
Burrell’s. We have already fully illustrated MacLaren’s 
wheel, and it is enough to say here that the spokes are 
broad plates of steel bent to a gentle curve, and secured b 
nuts and bolts at their inner ends to the boss of the wheel, 
while the outer ends bear against the inside of the rim. 
Messrs. McLaren, of Leeds, show two fine traction engines 
fitted with these wheels, and a wagon; they also show one 
of almost the first pair of spring wheels they made; it is 
the property of Messrs. W. Lund and Son, of Chapeltown, 
near Leeds, and having run over 6000 miles, isas good now 
as when it began work. These wheels have worn out two 
sets of cross-pieces on the tires. We have already expressed 
a highly favourable opinion of this wheel, and we are glad 
to find that the results obtained have answered our ex- 
pectations ; over 60 pairs are now at work. 

The spring wheel shown by Messrs. Burrell, of Thetford, 
is applied to a very fine traction engine indeed, built in 
the substantial style for which the firm has acquired a 
well-deserved reputation. The construction of the wheel 
will be understood in a moment from the annexed cut. 
The spokes are of steel, bent as shown; each is secured to 
the angle iron of the rim by two rivets, put in by hydraulic 
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pressure. The boss is in two parts, bolted a and 
the spoke ends are fitted into cells in the boss, but are not 
fixed. This permits a certain amount of play to take 
place. The wheel can, of course, be made stiff or rigid, as 
may be needed, by employing spokes of any suitable thick- 
ness or curvature. The wheel has not yet oe sufficiently 
long in use to let us speak positively concerning its future; 
but the results obtained up to the pre. at have been, we 
understand, all that can be desired, and the simplicity of 
the wheel is immensely in its favour. 

The third wheel shown is that of Messrs. Aveling and 
Porter, and is extremely ingenious, and far more elastic 
than either McLaren’s or Burrell’s. Whether this is or is 
not an advantage we shall not pretend to determine. 
Much will depend, we imagine, on the roads. The accom- 
panying engraving illustrates the wheel. The outer rim 
or tire is made up in trough section by two angle irons. 
The spider, or centre of the wheel, consists of the arms and 
two wrought iron rings. These rings are geared at a 
suitable distance apart by castings, which are secured to 
them by putting the rings in the mould and making the 
castings on them. Each casting is the point of abutment 
of one of Timmis’ helical springs, as shown. The rods 
passing through the springs are secured by pins, as shown 

y the dotted lines, to the outer rim or tire. Thus it will 
be understood that the tire and the spokes are only con- 
nected the medium of the springs. In the position 
of the wheel shown, the whole weight of the engine 
would hang on the two vertical springs at each side of the 
wheel. We understand that this wheel is giving very 


great satisfaction, but like Burrell’s it is too short a time in 
use to permit a confident-opinion to be expressed concern- 
ing its future. 
‘Turning now to what may be termed miscellaneous 
“er we would direct attention to a new crane 
exhibited by Messrs. Aveling and Porter, of Rochester. 


< 
AVELING AND PORTER’S SPRING WHEEL. 


We shall publish drawings of this machine in an early 
impression ; without them it would be impossible to make 
its construction clear. It must suffice to say that while it 
in some respects resembles the locomotive crane made 
hitherto by the same firm, and now perfectly well known 
to almost all engineers, it differs from that in the fact 
that the jib can be swung round at right angles to the 
engine at either side. The crane is worked from the foot 
plate. Fitted with a grab bucket—Priestman’s patent—the 
engine may be made to run on the towing path of a canal 
subdalige the banks. For ordinary crane work it is, of 
course, more useful than anything of the kind yet brought 
out. The clutch gear in this crane is, so far as we are 
aware, entirely new, and the whole machine reflects much 
credit on its designer. 

Messrs. Hornsby, of Grantham, exhibit a fine semi-fixed 
compound engine, the valve gear of which deserves notice. 
When a link rocking on one end is used to determine the 
point of cut-off, the inclination of the link at each end of the 
stroke tends to cause the governor to dance. Various at- 
tempts have been made to get over this difficulty. The plan 
usually adopted is to use a dash-pot to steady the governor. 
This, of course, has its objections, one being that it renders 
the governor sluggish in its action. Messrs. Hornsby 
attempt, with considerable success, to get over the difficulty 


| 
HORNSBY’S VALVE GEAR. 
in the way shown by the accom ing engraving. It is 
well known that, while an driver, 
it is very hard to drive it. Bearing this in-mind, the 
action of Messrs. Hornsby’s gear will be readily under- 
stood. The governor is heavily loaded, as shown. The 
lower end of the spindle carries a collar, in which is a 
ring ; this ring is connected to the arm of a short rocking 
shaft, on the other end of which is keyed an excentric. 
This excentric is fitted with a hoop and rod, by which 
it shifts the die in the link, in a way that will be under- 
8 ina moment. Now the excentric acts very power- 
fully to shift the die, but the die can do very little to shift 
the excentric, and set the governor dancing. We have not 
seen the governor at work, but we are told that it per- 

forms very well, and we see no reason to doubt this. 
Messrs. Charles Burrell and Sons show a semi-fixed 
engine, of most substantial design and excellent work- 
manship. This is fitted with a valve gear shown by the 
accompanying engraving. A parallel motion is used to 
red the outer end of the cut-off valve rod. The link is 
of the box type. Here the attempt is made to obtain 


steadiness governor of very. considerable 
power, which does not depend at all on gravity for its 


.at very low tem 


action, but solely on centrifugal force, controlled by a 
spring. This gear has been very well thought out. e 
workmanship is really admirable, and in the matter of 
solidity of construction and dimensions of parts nothing 
is left to be desired. An unusually large range of expan- 
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BURRELL’S VALVE GEAR. 


sion has also been secured. We have not seen the at 
work, but we are told that dancing is practically pre- 
vented. The —— presented by the construction of 
valve gear of this type are so interesting that we propose 
to discuss them fully at another time. 

i the smaller engines exhibited, we can speak very 
favourably of those shown by Mr. E. S. Hindley, of 
Bourton, Dorset. The little engines made by this firm 
have enjoyed a well-deserved reputation for years, and in 
design ma workmanship Mr. Hindley appears to improve 
year by year. Messrs. Farmer, Robey, Brown and Co., 
Gainsborough, show some small engines of good quality. 
The little 2-horse power portable engine has a cylinder 
5in. diameter and 8in. stroke, which is considerably more 
than is usually allowed for a 2-horse engine. It has a 
trunk guide bored true with the cylinder at one operation, 
and steel is freely used. Mr. Mather shows an example 
of his curious little portable engines, which travel on their 
own fly-wheels, which have already been described in this 
journal. Many other makers exhibit excellent small 
engines, which, however, present no features worthy of 
special comment. 

Perhaps the most interesting new exhibit is the Domestic 
Motor invented by Mr. Henry Davey, and exhibited by 
Messrs. Hathorn, Davey, and Co. of Leeds. Many 
attempts have been made from time to time to produce a 
cheap, safe, and economical small motor for the “ hundred- 
and-one” purposes requiring small power. Small steam 
engines, gas — hot-air engines, and water-pressure 

ines have been employed, but, as we have before 
pointed out, there is a want of something simpler in its 
mechanism for a variety of purposes to which the 
above-named motors are not so well adapted. The 
Domestic Motor is an honest and most successful 
attempt to produce an engine which possesses all 
the advantages of a steam engine without the com- 
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plication, danger, and need of attention incidental to 
the steam engine. The motor’ is vacuum engine, 
or as it may be termed,a steam engine which works 
with negative pressures. It has.a cast iron. generator 
resembling a greenhouse boiler, in which water is evapo- 
rated below the atmospheric pressure, and therefore worked 
a tures. Referring to our illustrations, 
it will be seen that the motor consists of a vertical cast 
iron shell of symmetrical and convenient form, in which is 
contained a removable fire-box and a bronze working 
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cylinder resembling the cylinder of a double-acting 
steam engine. The said cylinder is situated in the 
upper part of the generator. The crank, excentric, 
slide valve and connecting-rod are all of the ordinary 
engine construction. At the side of the generator is a 
casting forming the condenser, automatic fuel chamber, 
and air pump. To this casting are connected two small 
india-rubber pipes for connecting it with any convenient 
source of water supply. The motor is now complete. If 
it is used for pumping purposes the pipes are connected 
to the water pump, and one supplies the condensing water 
whilst the other supplies the feed, both being automatic in 
action. When the motor is used for driving purposes only, 
chen the pipes are connected with any convenient source 
of water supply, or if none such exists, a tank may be pro- 
vided from which the water may be drawn, and to which it is 
returned, thus using it over and over again, as is done with 
the cooling tanks of gas engines. The + recommenda- 
tions of the motor are that explosion is impossible, because 
it works with negative instead of positive pressures, and 
everything about it is automatic except the fire; but the 
furnace is so constructed that even that requires but 
little attention. So simple is the whole thing, that a 
housemaid of ordi intelligence might be entrusted 
with it for working domestic machinery, thus justifying 
the name which the makers have given it. There are 
some mechanical points in the design of the motor which 
are specially interesting because of their extreme simplicity. 
There is no packing about it, except a bit of hemp around 
the piston and valve rods; and as that is only subject to a 
pressure of a pound or so to the square inch, it does not 
require to be screwed up with a spanner. The air pump is 
absurdly simple. A solid plunger works up and down in 
a gun-metal barrel, at the side of which are placed the foot 
and delivery valves, as shown in our engraving. These 
valvesare linked together,and the top one is provided witha 
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that a machine of this kind, with certain modifica- 
tions in the carriage on which it is mounted, might 


PRIESTMAN'S DREDGER. _ 
be found extremely useful in certain military opera- 
tions. It could easily be made to go wherever a 
heavy field gun can be taken, and in a very few minutes 
in moderate ground it would sink a trench and raise an 
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ring, by means of which they may be lifted out and re- 
placed without disturbing anything about the machine. 
The plunger is kept air-tight by means of a water seal; as 
it approaches the bottom of the stroke it uncovers the hole 
communicating with the hot well; water rushes in and 
covers it, and at the completion of the up stroke that 
water is delivered back into the hot well. This arrange- 
ment enables the motor to run at a high speed without 
the air pump splashing. The automatic feed is accom- 
plished - means of a copper float in the feed chamber, 
which causes a tapered plug to rise and fall in a hole at the 
end of the feed pipe. 

The makers claim that the “ Domestic” motor will work 
with less fuel per effective power than any hot air engine 
or other small motor made, and that it is the lightest and 
smallest motor for a given effective power. Its efficiency 
is certainly very great; we saw it running with a difference 
m pressure between that of the cylinder and generator of 
5in. of mercury, and as its full effective pressure is 25in., 
its loss by friction, &c., in this case was clearly 20 per cent. 

Messrs. Priestman Brothers, of Hull, produced a novelty 
in the shape of a small portable dredger, the first of the 
kind, we believe, ever made. It is illustrated by the 
accompanying engraving. It is fitted, as will be seen, 
with a pair of shafts, and can be drawn by one or two 
horses. It has been specially designed for cleaning out 
dykes and small streams, but it can also be we | for 


earth-bank, which would afford admirable protection to a 
battery; but apart altogether from this, its utility for 
loading and unloading stores of all kinds would be 
immense. It would come into use, in fact, as a highly 
improved steam crane, and the utility of steam portable 
cranes has already been recognised by the War-office. 

Messrs. Thomas Robinson and Sons, of Rochdale, show 
a semi-fixed deuble-cylinder non-compound engine of 
excellent design. The guides are of the cast iron trunk 
type placed back to in one piece, somewhat in cross 
section like the accompanying 
sketch. The side frames are 
of rolled beam iron. There is 
a centre bearing for the crank 
shaft carried on a simi 
beam. The feed pump is in- 
side the frames near the fire- 
box end, and driven by a back 
rod from one of the excentric hoops. This engine has a 
great deal about it to recommend it, and it would be worth 
while to run it on a brake in competition with an ordinary 
commercial compound semi-fixed engine, in order to 
ascertain the difference in economy, if any, secured by 
compounding alone, the conditions of cut-off and expansion 
being, of course, the same in both engines. 

Of engines other than steam, the most noteworthy ex- 


hibit was that of Messrs. Crossley, who showed one of 


loading manure, straw, &. We cannot help thinking 


their new double-cylinder Otto engines of 6-horse power 
nominal; giving an impulse every revolution, and capable 
of giving out 28-horse power indicated. The double 
cylinder is self-starting ; the self-starting arrangement is 
very simple, A strong cylindrical reservoir is provided, and 
at any time, say the end of a day’s work, the exhaust from 
the engine is made to communicate with this by a suitable 
pipe and valve. The products of combustion—in other 
words, the exhaust air and gas from the engine—can then 
be accumulated to a very good pressure in this reservoir. 
When the engine is to be started a valve is opened which 
admits pressure behind one of the pistons; the engine 
then makes a stroke, which suffices to bring the 

in the other cylinder to the igniting point, when it 
explodes, giving the requisite impulse; and the engine 
then goes on, all the fatigue and worry of turning the fly- 
wheel by hand being avoided. The reservoir will hold a 
charge undiminished in pressure for months, and will con- 
tain enough to start the engine about eighteen times. Mr. 
H. L. Miiller, of Birmingham, exhibits his well-known 
“ Alpha” gas-making machine and a gas engine combined. 
Mr. ker, of Birmingham, showed a small gas engine ; 
while J. E. H. Andrew and Co., Stockport, exhibits 
several Bisschop engines, too well known to need comment. 

The display of hot-air engines is very small as com- 

red with that made at York last year. Messrs. W. H. 

ailey and Co., of Salford, take the lead in this respect, 
showing three, namely, a $-horse power horizontal engine 
which requires a little brickwork and almost no atten- 
tion. A vertical hot-air engine with pump attached ; this 
is self-contained and needs no brickwork ; it is specially 
intended for pumping water to supply dwelling houses in 
the country ; and, lastly, a hot-air pumping engine similar 
to the preceding, but using ordinary coal as fuel. 
It is claimed for this latter engine that it is really a gas 
pumping engine, but, unlike other gas engines, no 
wearing and is safe while in motion. 

The Buckett engine is shown by ‘Messrs. Gilbert 
Gilkes and Co., of Kendal. A single example only is 
exhibited, but this presents a marked contrast to those 
shown last year at York, in that it works almost in silence. 
renee in details have been effected, and it appears 
to be a very satisfactory machine. 

We have endeavoured to give our readers a idea of 
the most noteworthy engines exhibited at Shrewsbury. 
We have omitted to mention even the names of a great 
many firms who send more or less excellent engines. We 
cannot see, however, that anything could be gained by 
pursuing a different plan. Excellence alone does not con- 
stitute a claim on us to describe an engine or other 
machine. If it did we should have to treble the number 
of our ; and we believe that we serve the best 
interests of all ies by confining our attention as strictly 
as possible to the things which are new and exhibited 
under the auspices of the Royal Agricultural Society. If 
we have overlooked any noteworthy engine, or unwittingly 
done any exhibitor .an injustice by omitting to make due 
mention of his improvements, we shall be very happy to 
make all the amends in our power on due cause bein, 
shown. The estimates, however, which may be form 
concerning the novelty or utility of an invention or im- 
provement may differ. 


THRASHING MACHINES AT THE ROYAL 
AGRICULTURAL SHOW. 

Amongst the thrashing machinery in the Royal Agricul- 
tural Society’s Show at Shrewsbury, there is a little that is 
new, and there is a little improvement that is. of import- 
ance, although it can hardly be classed as novelty. Con- 
versation with manufacturers indicates that while the 
feeling of most is strongly in favour of leaving things as 
they are in these machines, that which has been done 
lately is causing a little uneasiness, or at least is shaking 
the satisfaction with which the feelings of conservanc. 
were held. The belief that improvement cannot muc 
further go is still expressed, but it is evident that it is not 
soasacreed. Few care much for the thrashing machine 
trade of itself, but for reasons which are well understood 
none want to lose it, nor to go to any expense in 
making changes until they are more or less forced 
upon them. This in a gentle way is being done by 
those who are attempting to reduce the number 
of in a machine, and thereby to reduce the 
cost. Machines exhibited at Shrewsbury show that this 
may be done, and as it is known that one of the firms of 
the highest repute has taken up with the most radical of 
the recent improvements, other firms are more inclined 
to think that there is something in it, and that probably 
it will be as well to consider whether finality in thrashing 
machines has been reached after all. It has occurred to 
one well-known maker, for instance, that it is curious that 
when corn is thrashed by ox treading, as in Spain, or better, 
as thrashed by a small machine having little more in it 
than a drum, that the product of the thrashing is very 
well prepared for market by a winnowing or dressing 
machine of no great size and costing but a few pounds; 
and yet as soon as this dressing has to be done by a 
finishing steam thrashing machine, something ponderous 
and costly is immediately required. The finishing thrash- 
ing machine will perhaps produce a slightly better sample 
than is obtained by the common small dressing machine, 
but all who have made and used either of these can see 
that a very little addition in the cost of dressing machines 
would e them produce an excellent sample, and but a 
few pounds sterling extra would make a machine which 
would dress as fast as a 54in. drum would 

Some rather bold strokes in the alteration of thrashing ma- 
chine practice have been made inthe pasttwo years, and more 
are yet to be made. In one case shakers have been’reduced to 
what is simply a big sieve, which is hung so that it may 
be horizontal, or with an upward inclination, so that the 
straw may have to rise a little before it reaches the outer 
end, as for instance, when dry short straw is being 
thrashed, or with a downward inclination, so that damp 
straw may be helped a little. In the machines of three 
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different makers the whole of the reciprocating are 
driven by one crank only ; one does away with the rotary 
screen, another dispenses with dressing shoes, and effects 
the separation by means of an exhaust fan, and the same 
maker is now trying to do without reciprocating the usual 
heavy caving riddles by using a travelling band with 
a whic the smaller of the shaker products 
through the riddles. A move is thus being e in the 
reform of this class of machine, and it is time that some- 
thing tangible was effected towards removing thrashing 
machines from the category of those which give off the 
smallest mechanical duty. 

It should be possible to do without caving riddles, and 
we are not sure that the time is far distant when shakers, 
as we know them now, will be dispensed with. With a 
somewhat larger drum, and but a slightly lower number 
of revolutions, it ought to be possible to make use of the 
work put into the straw to effect the shaking. That work 
is now mostly thrown away upon the apron in front of the 
drum. The methods generally in use for making the 
separations are crude, and the difference in the size, form, 
and density of grains, seed, dust, and dirt, ought to make 
it possible to do more than has yet been done by blast 
separation. It will be said in reply to this, that blast 
separation was tried years ago and did not succeed, and 
that exhaust draught was also tried, and its use continued 
by but one firm. To this it may be answered that it was 
never fully tried. There is even yet room for improve- 
ment in thrashers, though they are things to try the best 
of tempers. 

The thrashing machine exhibited last year at York by 
Mr. Foden, of Sandbach, in which an exhaust fan performs 
all the dressing, — again at Shrewsbury, and by its 
side a similar machine in which the riddles are fixed, 
instead of having the usual reciprocating movement. The 
usual jog-board under the shakers is also dispensed with, 
and a travelling band fitted with cross splines takes its 
place. This arrangement is shown in the accompanyin 
engravings. In these Fig. 1 is a longitudinal section an 
Fig. 2 a transverse section of a machine made according to 
this invention. aa is the outer casing of the machine, 
cc is the driving shaft, d d the drum or beater, and ee the 
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spring blades attached to them. In the larger machine 
two of these spring blades are led to the upper shoe, and 
three to the bottom shoe. The rockers usually used at the 
end of the shaker boxes are thus dispensed with, the 
weight of shoes and riddles being carried in the usual way 
by wood hangers The crank used in this machine is 


GIBBONS AND ROSINSON’S THRASHER SPRING. 


large, the diameter of the crank dip journals being 2in. 
and the width 6in., the total width of bearing to work the 
lower shoe being thus 18in. The momentum springs, as the 
makers call them, are attached to the hind axle bed of 
the machine, as shown in the annexed engraving. By this 
arrangement eight wood springs A A! are worked by the 
two joints of connecting rods B B', attached to the recipro- 
cating parts, and as the one set of parts moves in one 
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FODEN’S THRASHING MACHINE. 


concave; ff are the shakers, and gg the crank shaft. At 
the outer end of the shaker ff are arms hh, so that this 
end of the shaker has a rising and falling as well as a to- 
and-fro motion imparted to it. In the riddling apparatus 
the fixed caving riddle is seen at 77. Mr. Foden dispenses 
altogether with the tray and the movable caving riddle, 
with its spring and hangers, and in place of the tray employs 
an endless travelling passing round two rollers 
and fitted with splines Z/, which as the band jj travels 
along the short straws, corn, &c., towards the back 
end, and deliver it upon the fixed caving riddle 77, and the 
band jj in its returning movement d all the short 
straws, &c., over the riddle ¢7 along the mm, and 
ejects the cavings from the machine, at the same time 
causing or allowing the corn to fall through the holes of 
the caving riddle 77, which is fixed just beneath it. The 
sloping boards nn! from the drum and the sides are 
cusiet down to meet the riddle i and the band jj respec- 
tively, so that all that falls a over or through 
the riddle. The machine exhibited with this arrangement 
hasa 5ft. drum. It will be seen that fixing the riddle 
and dispensing with the tray or jog-board makes a good 
deal of difference in the a to be reciprocated at a 
rather high ee The travelling band has, however, we 
believe, only been tried a short time, and it may be pre- 
mature to pronounce an opinion on its probable behaviour, 
and it must not be forgotten that the travelling band does 
= move itself, so the this is not 
wholly gain, although, if successful, the gain wi t. 
lace Borers or rather two machines, with im. 
portant improvement is exhibited by Messrs. Gibbons 
and Robinson, Wantage. These are also single-crank 
machines, but they have some further merit. The shoes, 
caving riddles, and shakers are not only arranged so as to 
be worked by one crank, but the spring connecting rods 
by which the shakers are worked carry them as spring 
cantilevers, so that beside the vertical reciprocation due to 
the crank, there is a vertical vibration of very small range 
imparted to the shaker, which increases the shaking given 
to the straw. An equally important feature is a device by 
which the momentum of all these reciprocating or 
rather their inertia of motion, is taken up, so that not 
only is the crank relieved of the work of overcoming that 
inertia at either end of the stroke, but the power required 
to operate these reciprocating parts is materially reduced. 
The two machines exhibited are a 54in. and a 42in. The 
arrangement of the parts just referred to is as follows:— 
Five shaker boxes in the larger and three in the smaller 
machines are supported on brackets, worked by the crank 
as usual, but the brackets are extended towards that end 
of the shaker boxes which must be supported, and wood 


direction while the other set moves in the opposite direction, 
the tendency to shaking the machine is reduced to a 
minimum. Four springs are attached on each side of the 
axle-bed, and the pull or push on each being at any time 
in opposite directions, no stress is put on the axle-bed. 
The spring connecting-rods BB' act as guides for the 
shoes; they throw no stress on the machine frame, as the 
springs A A' do not carry any weight, and by their use a 
single crank may be safely used in very wide machines. 
These springs may of course be made to give any desired 
elastic resistance to flexure, and to form a cushion of any 
required power for the reciprocating parts. Assuming 
that it is impossible to mount these reciprocating parts by 
means of some equivalent of a pendulum whose period is 
the same as the necessary number of strokes, the employ- 
ment of cushioning springs as above described is the best 
arrangement that can be adopted, and the way in which 
this and the other improvements by Messrs. Gibbons and 
Robinson have been carried out, reflects great credit upon 
that firm. 

Messrs, Farmer, Robey, Brown and Co., of Gainsborough, 
exhibit a machine to which we have not previously 
referred, but which deserves attention. The Sane is a 
combination of oak sill and top, with angle iron inter- 
mediate framing. This combination would not a few years 
ago have been considered advisable, but after over two 
years’ experience the makers express themselves well satis- 
fied with it. The shakers in this machine are worked 
with two cranks, and have five boxes, the central box 
being much wider than the two oneither side. The crank 
dips are set 120 deg. apart, and the action, is we are told— 
but have not seen the machine at work—such that the side 
boxes deliver to the central box, so that better action and 
central delivery is secured. The cranks have a 4in. stroke. 
The machine is fitted with a blast elevator. 

Messrs. Marshall, Sons, and Co., exhibit a machine fitted 
with Howard’s straw trussing machine in front of the 
shakers. 

There is, it need hardly be said, a large show of thrash- 
ing machines in the yard, but except those referred to, we 
believe none are represented as containing any novelty 
calling for remark. 


STOLLWERCK’S FEED-WATER PURIFIER. 


As bearing on the interesting discussion on water-tube boilers 
now going on in our correspondence columns, we illustrate on 
page 42a Root boiler fitted with Stollwerck’s feed-water purifier. 
The boiler in question is working at Messrs. Shoobridge and 
Co.’s Cement Works, Grays, Essex. It is fired by Knapp’s 
mechanical stoker as shown, but it is not fitted with Stollwerck’s 


apparatus, which we have added in our engraving to show the 


mode of applying it to an actual boiler. The Root boiler and 
the Knapp stoker are so well known that we need not stop to 
add any information to that supplied by our drawings. 

Stollwerck’s apparatus is extremely simple, and depends for 
its action on the fact that certain salts of lime and magnesia are 
insoluble in hot water. The feed-water is therefore mixed with 
hot water in vessels not exposed to the direct action of the fire, 
and in these the lime is deposited instead of being thrown down 
in the tubes. 

The apparatus and its action are thus described by the 
inventor :—* The first object to be attained is that the water 
contained in the boiler, to which the apparatus is to be directly 
applied, shall circulate from the boiler through the apparatus 
and back again to the boiler. The circulation being esta- 
blished, the feed-water is introduced into the uprising 
current of water and steam directly this current enters 
the apparatus. Being thus diluted, the feed-water is imme- 
diately heated to the temperature of the boiler, depositing its 
impurities, which are then collected inthe apparatus. This pro- 
cess of dilution and heating can be repeated any number of 
times, by again diluting the first mixture of feed-water and cir- 
culating water with a fresh current of water and steam from 
the boiler. Each subsequent dilution will develope such im- 
purities as may have remained undeveloped after the previous 
dilution, and which are collected in the apparatus as before. 
The water thus purified during its circulation through the 
apparatus, passes then into the boiler. The steam generated in 
the boiler separates from the water on entering the apparatus, 
which acts as steam room for the boiler. The process as-here 
described is entirely self-acting and thoroughly reliable; it is 
found in practice that two or three dilutions will efficiently 
deposit all sulphate and carbonate of lime, and other impurities 
contained in the very worst description of water, and insures 
absence of incrustation in the boiler. 

“The apparatus consists of one or more cylindrical vessels or 
receivers, of sufficiently large diameter to cause a slow flow of the 
circulation water through them, and of sufficient cubical 
capacity to leave room for the efficient collection and settle- 
ment of the developed impurities. To have sufficient sur- 
face at the water level for the steam to escape freely, 
and also sufficient cubical contents of the steam space, 
are further matters to be considered in the construction. 
The mixture of feed-water and circulation water deposits in its 
passage towards the back of the receivers the developed impuri- 
ties. Trays or other appliances are placed therein to assist in 
this object. When the process of dilution is to be repeated, the 
water, after passing through the whole extent of the first 
receiver, is by means of a pipe carried to the front end of the 
second receiver, there to be diluted by the water and steam 
fresh from the boiler. After passing through this second 
receiver, it is generally taken direct to the boiler, except in cases 
where the water is exceptionally bad, or the quantity to be 
purified very great, and then a third dilution may be advisable. 
The advantages resulting from absence of incrustation and sedi- 
ment in steam boilers are so well known that they need not be 
enumerated here; but itis claimed for this patent that it is 
cheaper, simpler, and more effective than any other, being 
entirely self-acting, thoroughly reliable, cannot get out of order, 
easily cleaned, and without cost for maintenance. 

“It is further of the greatest importance to note that the water- 
heating surface of boilers with this apparatus is increased 25 per 
cent. and upwards, owing to the raising of the water level. The 
cost of the apparatus can thus be considered paid for by the 
enlargement of the boiler alone. It is found in practice that 
nearly all the deposit is precipitated in a loose crystallised state.” 

The following data have been supplied to us by Mr. Conrad 
Knapp, of 11, Queen Victoria-street, the agent for the Stollwerck 
apparatus in this country. The apparatus was fitted to two 
boilers, of 80 and 100-H.P. respectively :— 

80-H.P. and 100-H.P. apparatus cleaned .. Ist January, 1883. 
Small quant: ty of old scale that had become detached was removed 
from the tubes. 
80-H.P. apparatus cleaned, 8th April, 1883.. 742Ib. Sediment re- 
moved from the 
apparatus. 


Not worked 
” ” 5th August, 1883 .. 353lb. very hard 
” ” 25th November, 1883 567lb. during this 
period. 
Forced fir- 
100-H.P. 11th March, 1883 .. 827Ib. 

” ” 4th November, 1883 1133 lb. 


time. 
About 75 per cent. of above was found loose ; the remaining 25 per cent. 
attached, but easy to remove. 
The tubes were not opened between Ist January and 4th and 
25th November, respectively, and were on the last-named dates 
found not to require cleaning of any kind. 

It is not necessary in any way to insist on the efficiency of 
this apparatus. The principle involved is well known, and has 
been fully understood for at least thirty years. Given space 
enough, time enough, and heat enough, and all the lime salts 
which can make a hard scale must be thrown down—whether in 
the boiler or in a separate vessel depends on the action taken by 
the owner of the steam generating apparatus. Stollwerck’s 
apparatus appears to be well contrived for its purpose, and is, 
we have no doubt, quite competent to purify feed-water if it is 
properly used. There are, however, impurities which it will not 
touch, as, for example, acids, and it may, or may not, do good 
with muddy water. But the lime salts are the great enemies of 
the steam user, and these can, without doubt, be removed in the 
way described. 


COMPOUND SURFACE CONDENSING MARINE 
ENGINES. 


THE engravings given on page 46 are illustrative of high- 
speed compound surface condensing marine engines, nade by 
Messrs. Ruck and Burt, Portsmouth. The cylinders are 164in. 
and 8lin. diameter, by 20in. stroke. They are cast separately 
and bolted together. The motion bars are of “ open” pattern 
and the guide shoes are adjustable on either side, the crosshead . 
are solid forgings, and the connecting rods have adjustable 
brasses at both ends. The columns, six in number, are of 
wrought iron, and are securely cross-stayed. The links are solid, 
and are of cast steel. The air and circulating pumps, which 
are of large diameter and short stroke, are fitted with nests of 
four valves each. Starting valves are fitted to the low-pressure 
engine, so that the larger cylinder may be called upon when 
necessary. The condenser, which is of wrought iron, is apart 
from the main framing of the engine, but is bolted directly 
to the foot of the air pump. These engines are made for a 
boiler pressure of 801b., and to run at 140 revolutions per 
minute. Several pairs of engines about this size have been made 
by Messrs. Ruck and Burt. They are light, but strong, and are 
what the makers call a commercial type of the torpedo boat 
engines which they have adapted for light draft steamers and 
yachts, 
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LETTERS TO THE EDITOR. 
We do not hold oursel ¥ the opini 
[We our. Sr opinions of our 


: HYDRAULIC LIFTS. 

Srr,—The particular type of lift known as the hydraulic balance 
lift, and now so largely sed, was first brought before the public in 
@ paper read by Mr. Ellington at a meeting of the Institution of 
Mechanical Engineers in 1882, published at the time in your 


journal, and we shall be obliged, ore, if you would allow us 
to make one or two remarks in relation to the discussion now 
proceeding in your columns. 


Certain forms of the balance were referred to in that paper as 
acting as economisers. Messrs. bat lift belongs to that 
class, and the name “‘economiser” does correctly describe its 
peculiar property, viz., to reduce the amount of water required to 
work a lift below what would be needed if the hydraulic power 
were to act directly on the lift ram. This condition is only i 
when high pressure is employed, but we have been surprised to find 
that none of your correspondents have referred to the fact that at 
the present time a large part of the busiest portion of the City of 
London has a public supply of hydraulic power at the high-pressure 
of 700Ib. per square inch. The advantages of this supply to users 
of lifts are so great that no other form of power can successfully 
compete where the pressure can be obtained. A small service pipe 
from the hydraulic power main in the street is all that is wanted 
to give the consumer the advantages hitherto only to be obtained 
by the laying down of a most costly plant. We have been much 
interested in learning from Mr. Gibson’s letter on the American 
elevator, that in the building in New York to which he refers as 
having the most complete and satisfactory lift plant in the world, 
the boilers originally used on the premises have been abandoned, 
and the steam supply to the pumping engines is taken from the 
street mains of the New York Steam Supply Company. This was, 
no doubt, the economical thing to do, but what a still greater 
improvement it would be if it were possible to take hydraulic power 
from the street main, and thus not only dispense with the boilers 
but with the steam engine, pumps, and tanks as well. The owners 
and occupiers of premises in the City of London are now placed in 
the position of being able to do this, and we may claim, without 
fear of contradiction, that this fact is sufficient to show that in 
matters hydraulic we in this country are nearly as far in advance 
of America as Mr. Gibson considers his elevator to be in advance 
of the rest of the world. 

The advantages of the public hydraulic power are not confined to 
the City. The London Hydraulic Power Company has obtained 
this session further parliamen powers, and the supply will 
shortly be given in Westminster, while in Kensington the company 
is putting down a large plant to supply the estate known as Ken- 
sington Court and neighbourhood. 

A company has also been incorporated during the present session 
for the supply of hydraulic power on this ~~~ in Li l, 
while in Hull a company with similar objects been at a2 5 for 
several years. Any discussion on hydraulic lifts ought to take 
into account these facts, and more ially any discussion on 
hydraulic balance lifts or hydraulic economisers. There are 
already several cases of hydraulic lifts working with these arrange- 
ments from the Hydraulic Power Company’s mains in the City of 
London, and we have found that the saving from their use amounts 
in some cases to two-thirds of the power which would be used 
if ram lifts were adopted without compensating ——. 

With these arrangements, whether as made the Hydraulic 
Engineering Company, of Chester, Messrs. R. Sanek and Co., 
or Messrs. Smith and Stevens—the three firms who are, we believe, 
at present the only makers of this class of lift—a ram lift can be 
made to work without balance chains and weights from any 
pressure of supply, with an economy of power and at a speed 
which will compare favourably with any other known system. 
The system, moreover, has the special merit of far greater safety, 
owing to the total suppression of all chains, ropes, and safety gear. 

We regard the use of these hydraulic balances or economisers as 
a most important element in the operations of the Hydraulic 
Power Companies, and we shall welcome and give every assistance 
in our power towards improvements in details of the system. 

ELLINGTON AND WOooDALL, 
Engineers to the London Hydraulic Power Co, 
Palace-chambers, Bridge-street, Westminster. 
July 8th. 


Srz,—Will you allow us to trespass a little farther upon your 
space to enable us to reply to Mr. Gibson’s last letter upon the 
above subject’ Your correspondent with considerable frankness 
explains that he made use of your columns simply for the pur- 
— of a trade advertisement, that he appealed only to possible 

uuyers of lifts, and that his letter was not intended for the use, or 
criticism, of those members of the profession who are most 
interested in, or likely to be most able to speak upon, the subject. 
We can only say that if such is his view, we think he mistakes the 
uses and design of your paper, and that he selected an unsuitable 
portion of it for his letter. To those who read that communica- 
tion, no farther defence of our position in the controversy is neces- 
sary. Our statement that in the case of nine lifts, professional 
advisers declined the Standard elevator in favour of our hydraulic 
balance lift isattacked, and practically denied. Well, we repeatit 
with these additions, that in each case we are indebted to the 
advisers themselves for the information, that in most cases they 
informed us they had been in personal communication with the 
representative of the American Company, and that so far as we 
are aware we have never lost a single competition where the ques- 
tion was between the Standard elevator and the hydraulic 
balance lift. 

We do not mention names, as it would be an obvious breach 
of confidence to do so. We must ask that our statements 
upon such a matter be accepted, as we have accepted those of Mr. 
Gibson. We may note here that that gentleman seems rather sur- 
prised that his statements have not been attacked. Why should 
they be? He would not send them to you if they were untrue. 
We are well content to take them as they stand. But with his 
inferences we reserve the right to deal as we please. Referring to 
the case of the building where one lift of each 
erected, ours being selected after considerable experience of the 
Standard elevator, Mr. Gibson received complimentary letters from 
the architect, but did not receive the order. Quite so. Mr. Gibson 

- and his company had to be dropped, and they were let down as 
gently as possible. Mr. Gibson is eminently satisfied with the 
manner in which the operation was carried out—so are we. One 
influential reason for selecting our lift was its greater safety; 
another was, as Mr. Gibson admits, the unsuitability of the 
Standard elevator to the position, and there are many positions 
where it is unsuitable. Mr. Gibson declined to put in a ram lift. 
No other course was open to him. The same reason which prohibited 
overhead gear for a suspended lift also prohibited the heavier 
overhead gear for an overhead balance lift, and the only ram lift 
possible was the hydraulic balance. Had a suspended lift been 
thought desirable, the roof over the staircase could have been 
raised sufficiently for less money than it cost to bore the well for 
ourram. We could have raised the roof and erected an excellent 
suspended lift for less cost than the American price for lift only. 
Safety, and not structural difficulty, was therefore the decisive 
consideration in this case. Mr. Gibson’s guess at the cost of this 
lift is very wide. We — admit that our hydraulic balance 
ram lift will always cost a little more than the Standard Elevator, 
but we find the superior safety offered is a more than sufficient 
ind t to intending purchasers. The difference in the case in 

question was we believe about 15 per cent. In cases where sus- 
pended lifts are required, we shall always be pleased to meet the 

American Company on their own groun 


d, 
Now as to the cost of working. In the building under considera- 


tion, the water-power is all pumped on the premises by gas engines. 
Since the erection of our lift no extra help has been required in 
connection with the motive power. The lift is provided with a 
conductor, but this would have been the case with any lift. There 
is, then, nothing to pay for wages in production of motive power, 
and the only cost is the gas. The pumps supplying our lift take 
four indicated horse-power to drive them. The cost for gas in a 
Crossley-Otto engine is usually taken at 14d. per horse-power per 
hour. Our power, therefore, costs 6d. per hour, and it enables the 
lift to make twenty-two complete trips per hour—say at a cost of 
- per trip. Each trip is equivalent to 154 cwt. raised 73}ft. 
at is a result we have no reason to withhold from publicati 

Next, as to the efficiency of the lift asa machine. The load and 
travel are given above; the p in lator at the time of 
test was 693 lb. per square inch. The driving ram is 10ft. stroke 
by 5fin. diameter. The efficiency therefore works out at over 70 
percent. Mr. Gibson has to go to New York to find a better 
example, and having found it, he quotes it with erroneous figures, 
the error being to his advantage. We hope that before publishing 
the farther information from New York, Mr. Gibson will call in 
the assistance of some one who has a more commendable know- 
ledge of the multiplication table. The wealthy and eminent Lon- 
don Corporation referred to we have not the pleasure of knowing, 
and they have not applied to us for either description or prices of 
our lifts. Will Mr. Gibson venture to introduce us to them that 
we may state our own case? 

We can afford to forgive Mr. Gibson a little spleen at the use 
we have made of the multiplication table—the result is not a satis- 
factory one for his case. He asks us what we disprove. We dis- 
“pee his implied inference that a purchaser of a Standard elevator 

or work under usual London conditions would be able to purchase 

the requisite water-power for £20 per annum. We prove that the 
cost would be seven times that amount. If Mr. Gibson did not 
mean that, will he say what was the object of the statement? 

Following your correspondent in his remarks upon the lift at St. 
James’s Residential-chambers, we have first to point out to him 
that our hydraulic balance lift is not inseparably connected with a 
gas engine and an accumulator. It is equally adapted for receiving 
power from the ordimary town mains. When the gas engine is 
added, it is simply an accident of circumstances, as, for instance, 
when proprietors decide to be independent of water companies and 
their charges. The lift, then, alone costs but little more than the 
price of a Standard elevator of same size, and it occupies less 
space. It is noiseless and smooth in working. The annoyance of 
noise and extra space occupied, alluded to by Mr. Gibson, arise 
solely from the gas engine and pumps, and this would be the same 
at the Alliance offices if Mr. Gibson had to provide power within 
the premises. If he wishes to compare notes upon this question, 
we will refer him to the engine-room of the building in which we 
have succeeded him, and in which his machinery is such as would 
be insufferable in any private building. 

As it is many months since we heard from our friends at St. 
James’s-chambers, we called to-day for the purposes of this letter. 
We are told that the lift has worked every day for six months 
from eight a.m. till eleven p.m., and within those hours has never 
been stopped. The skilled attendant of Mr. Gibson’s letter 
appears in the guise of an intelligent lad, who attends to the 
engine, pumps, accumulator, and lift, and also works the lift as 
conductor, for a weekly wage less than we pay a shop labourer. 
The management object to the publication of the exact amount. 

Mr. Gibson alludes to a contract in the City which came to us 
because he was not known or understood. Well, now that Mr. 
Gibson has made himself known and understood at that office, our 
friends there have again specified our lift for a larger contract, 
without apparently even advising Mr. Gibson that there was any- 
thing required. We will not prolong this letter by describing to 
Mr. Gibson our suspended lift. A description may be obtained 
through the customary advertising mediums. We will only say in 
reply to Mr. Gibson’s questions, that we use neither a piston nor 
“solid water” on both sides of it. By the way, allow us to 
assure your correspondent that ‘“‘ solid water on both sides of a 
— is really not yet a necessary element in a good hydraulic 

ift. If we use ropes, we always use more than one, and our 
system enables us to use as many as we may deem necessary. 

Your correspondent concludes his letter with an appeal for fair 
ie. As far as we are concerned we shall be pleased to give it 

im, and shall expect a return. While on this subject, we should 
like to call your readers’ attention to the fact that in our former 
letter we carefully confined ourselves to remarks upon Mr. Gibson’s 
own statements and illustrations. We refrained from giving infor- 
mation respecting his lifts, which we have obtained from private 
sources and from our own observation, because we see that many 
things which appear to us very damaging evidence may have their 
legitimate explanations, could we only stand in Mr. Gibson’s 
me weer Compare with our letter Mr. Gibson’s outpouring of 

kstair gossip, which fortunately we have been able to exhibit at 
its proper value; his confident, but nevertheless erroneous, state- 
ments as to cost of installation, working, and maintenance of our 
lifts; and his attempt to foist upon our lift the noise and smell of 
@ gas engine—and your readers will be able to form an idea as to 
where fair play is, or is not. ARCHD, SMITH AND STEVENS, 
Battersea, July 14th. 


S1z,—I was in New York during the year 1882, when the “‘ Mills 
Building” was first opened. In this building are four of the 
American Elevator Company’s standard elevators side by side in 
one shaft, and others in different parts of the building. On one 
occasion, a few weeks after the elevators had been started, I was 
in the building when an accident of some sort certainly occurred. 
A large group of men were standing round the elevator shaft, and 
damaged portions of cagework were being removed, and one of the 
lifts was not again working for several days. Upon inquiry from 
the men working the elevators, I was informed that the cage had 
fallen when nobody was in it—whilst being handled by an official 
on an upper floor, who was either cleaning or repairing. Several 
persons on the staff of the Northern Pacific Railroad Company 
and Oregon Railway and Navigation Company, whose offices were 
then in the “‘ Mills Building” can testify to the truth of this 
statement. 

Will the American Elevator Company kindly explain the cause 
of this accident, if their American house has ever given them any 
particulars to enable them to do so, F. 


July 15th. 


Srz,—We did not reply fully to the letters signed ‘‘ Economiser” 
which appeared in your columns for the reason already stated, viz., 
that we did not care to enter upon a paper controversy with an anony- 
mous correspondent; but as well-known firms have joined in the 
discussion under their proper names, we would ask permission to 
give a brief aaeetion, lest the readers of your widely-esteemed 
paper should think we had none to offer. 

the first place, we would beg to point out for the second time 
that we have never applied the term ‘‘ Economiser” to our patent 
balancing cylinder, that name having been applied by your repre- 
sentative in a notice you kindly gave of our exhibit at the Health 
Exhibition; but we claim that, compared with the ordinary direct- 
acting lift of medium height, the oe by friction would be very 
nearly equal, and taking into consideration the safety and smooth- 
ness of motion of the patent lift, the small gain or loss would be a 
very secon consideration. 

A regards the loss by protrusion of the ram, this fact, of course, 
everyone is acquainted with, and also the efficient manner in which 
in the old type of low-pressure lifts the chains were made to com- 

nsate for this; but in the high-pressure lifts this exact balancing 

not always been so rigidly adhered to, as a little more or less 
power expended has not been considered of sufficient importance 
to alter the construction of the apparatus. ‘‘ Economiser” has in 
his illustration a very high lift, which shows the extreme 


loss, It would, of course, be impossible in the space we could ask 


i 


you to grant us to give details of every class of lift, 
impossible to show in a small model—as ‘‘ Economiser — to 
expect—arrangements for both high and low-pressure lifts, the 
machinery for which varies in a greater or less degree with every 
case; but we would may od offer for comparison with the other 
figures given the results shown by one of our patent balanced lifts 
recently erected to work from the Hydraulic Power Oompany’s 
mains in London. The travel of this lift is 39ft. 9in., pressure of 
water, 7501lb.; actual load lifted from bottom to top, 174 cwt.; 
gallons of water each stroke, 5°6; this, if worked out, wi 
show the actual work done to be about 80 per cent., and if the 
"oem in the mains is only 7001b., as stated by the Hydraulic 

‘ower Company, instead of 750 1b. as assumed by us above, it will 
make the percentage larger still. 

With regard to our low-pressure lifts, the theoretical loss is less, 
as pointed out by ‘‘ Economiser,” and with these facts before us 
we do not think it advisable to add omen to effect so small 
a saving; but perhaps your readers would be glad to know, and we 
should be interested to hear, whether ‘‘ Economiser” wishes to 
recommend any system of hydraulic balancing with ns 
apparatus, as he states he has received a report of a case in whi 
an efficiency of 71 per cent. has been obtained by such a lift. 

We stated in our former letter that under some circumstances 
our patent balancing cylinder effects a decided economy, and as 
this statement has been disputed, we would point out that in the 
case of a direct-acting lift worked from the Hydraulic Power Com- 
pany’s mains, the saving effected by the balancing cylinder is very 
great, as the ram must, for the sake of strength, of much larger 
area in nearly all cases than is required to raise the load at so high 
@ pressure, especially if chains and balance weights are used; thus 
the lift mentioned above would use from two to three times as 
much water with the ordinary balance weights. Also in the case 
of an hotel or other large building where there are a number of 
service and other multiplying lifts pe oe and one passenger 
lift eneting, b we the balancing cylinder a higher pressure 
can be employed, es ucing the cost of the other machinery, 

There are several points in the letters from the American 
Elevator Company and Messrs. A. Smith and Stevens we would 
have liked to notice, but do not wish to trespass further on your 
space, and trust you will be able to find room for these remarks 
which we feel bound to make. R. Waycoop AND Co. 

Falmouth-road, London, July 16th. 


[So long as our correspondents confine their letters to matters of 
general interest they will find our pages to them. They are, 
however, approaching perilously near to the line beyond which we 
cannot —— correspondence to go. Our readers care very little 
indeed for the opinions expressed by manufacturers and inventors 
concerning the performance of their litts ; but they doappreciate pre- 
cise statements of fact which will enable those who may require lifts 
to form their own opinions. We must therefore ask those who take 
partin this di ion to fine their attention strictly to facts, 
omitting references to the opinions entertained by any one. Our 
readers are astute enough to be able to form their own judgment 
if facts are supplied to guide them.—Eb. E.] 


just as it is 


THE EFFICIENCY OF FANS, 


Sir, — Your en pooner Mr. Aland, really seems to want 
more attention than I can give him. I will briefly set him right 
on one or two matters. (1) The test of exhaust fans with closed 
inlet is not one of my “‘inventions.” It was the method chosen 
by the engineers in the trials of exhaust fans by the Royal Agricul- 
tural Society, at Reading, in July, 1882. (2) I considered this form 
of trial open to question, and not fair on exhaust fans acting by 
expansion—as in the case of my open fan, or, say, a Guibal mine 
fan. Therefore, all the tests of my fans of late, as published, have 
been made with inlet full open, or with restricted inlet, the water- 
gauge being taken inside the large inlet tube; and a few closed 
tests have also been made for the purpose of comparison. (3) In 
reference to the trial of the two types of 30in. fans on cupolas, I 
have expressly stated the conditions were alike in the case where 
my 30in. was tried with two cupolas on, the other fan with one 
cupola only. Perhaps the fact that one of these 30in. fans has 
been driving 10,000 cubic feet per minute through its 17in. outlet 
down many hundreds of feet of 18in. tube in the shaft of an im- 
portant colliery in South Wales, may assist Mr. Aland to under- 
stand why two ordinary cupolas are mere child’s play to the fan, 
even when both are empty of coke or iron, I may add, another 
30in. fan has been ordered by the same colliery company for mine 
ventilation, after having the first at work for some months. 

His reference to the controversy of November last is distorted. 
The reference he quotes did not refer to my friends of the South 
Staffordshire and East Worcestershire Mining Institute — whose 
kindness and courtesy I shall always remember with pleasure—but 
to the general “‘ pelting and scolding” I received on account of the 
apparently eccentric behaviour of the new fan, before the principle 
of ‘‘ unearned increment,” due to expansion, was so ably set forth 
by the careful deductions and perseverance of Mr. D. K. Clark, 
who was determined that, if possible, the apparent paradox 
should be cleared away. 

I hope your correspondent will blow gentler breezes in future, 
and remember, while on the subject of fans, that the “‘ gentler the 
discharge the greater the efficiency” —a rule which may well be 
applied to the whole question. G. M, CAPELL, 

Stony Stratford, 

July 10th, 


[We - publish no more letters on this subject at present.— 
Ep. E. 


DARDENNE’S AUTOMATIC CLOCK, 


Srr,—Some time back I made an enquiry of you respecting the 
above ; it was patented by H. J. Haddan, 8th August, 1881, 
No. 3425. I now send you a description of a similar clock which 
has been going more P om fifty years; it was fixed in 1827 or 
1828. This clock was made from an old thirty hour clock with 
long ease and seconds pendulum, the movement consisting of a 
working part for showing the time, and a striking part; this last 
portion was converted into the perpetual winding motion, the 
propeller to which is made of an ordinary tin ventilator, which is 
conneeted to the pinion which carried the fly for regulating the 
striking through the train of wheels to the pulley on which the 
endless Huygens’ chain works, sothat it continually keeps the clock 
wound up, the power required to wind the weight being much less 
than is the case with Dardenne’s movement. The clock is placed 
in the shop opposite the door, the back of the clock being fixed to 
the partition, on the other side of which is the staircase of the 
house, so that from the draught of air it requires but a small force 
to work it and keep the clock going. It has now been at work 
quite fifty-five years, and is still going, and keeps time. I con- 
sider this far better than the one recently patented, as from the 
train of wheels it requires but a small power to wind up the weight, 
which cannot be the case with only one wheel and pinion, as de- 
scribed in the specification, which require a large and powerful 


propeller. G. E, CHIL, 
Market place, Southwold, Suffolk, July 14th. 


RUSSIAN PROTECTION. 


Srr,—It may be of value to some of your readers to learn the 
obstacles which are put in the way of foreign trade by the Russian 
authorities. We recently ion to add a few larg 


to the local authorities in the various Russian towns. They were 

stopped on the frontier and have been returned to us. Th 

appears to us to be carrying protection to a hitherto unheard 
MERRYWEATHER AND 


reenwich-road, London, 8.E., July 8th. 

(For continuation of Letters see page 51.) 
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RAILWAY MATTERS. 

Tue Hull and Barnsley Railway works, which were started under 
such splendidly successful auspices, are practically at a standstill, 
and the company does not seem to see its way through its financial 
difficulties, 

THE Times of India states that large quantities of light steel 
rails, on the portable narrow-gauge system, are being forwarded to 
Quetta, where they will be stored in readiness for any emergency, 
and also that a number of small locomotives sui! to the re- 
quirements of a military transport line have been ordered. 


Ir is believed that the Indian Railway Committee will, to a large 
extent, adopt the recommendations of the Indian Government, and 
propose that the interest on the capital expended in the construc- 
tion of certain lines shall be guaranteed, under special restrictions, 
however, against any increase of taxation to cover such guarantee, 


An American contemporary says:—‘‘An English engine driver 
was lately looking at his engine, when the very spot his eyes rested 
on blew off. This wasat the joint of the top plate and the left- 
hand side plate of the fire-box shell, and at a point about 18in. from 
the back of the box.” This man will do well to keep his eyes off 
engines in future. 


AMSTERDAM news states that the subscriptions to the Transvaal 
Railway Loan of 15,000,000 florins only amount to about 2,000,000 
florins, whereas not less than 5,000,000 are required to enable the 
works to be commenced. The Loan Committee have uested 
the present subscribers to remain pledged to the amount of their 
liability until November 15th, in order to allow time for raising 
the rest of the money. 


THE official inspection of the South Staffordshire Tramways has 
been made this week by Major Marindin, R.E., on behalf of the 
Board of Trade. The total lary eg of the tramways is 64 miles, and 
the work has been carried out by Mr. F.C. Winby. Steam is the 
a power used, The inspector first inspected the line from 

loxwich to Wi , and afterwards proceeded to Wednesbury. 
He expressed his approval of the construction of the line. 


WEst AUSTRALIA, with but 30,766 inhabitants—but an area of 
1,009,000 square miles, which is more than that of the whole 
United States east of the Mississippi—has 924 miles of railroad, or 
one mile to 333 people. But it does not support its railroads. 
There are two roads—one 24and one 12 miles long—owned by 
companies and engaged in carrying timber to the coast, which may 
be presumed to earn some profit, else they would not be worked ; 
bnt neither of the two owned by the Government earned its 
working expenses, 

SouTH AUSTRALIA extends entirely across the continent from the 
south to the north coast, with the enormous area of 935,000 square 
miles, most of which has scarcely ever been trod by the foot of 
man, Its population was 310,650 at the close of 1883, which was 
311 per mile of railroad. The expenditure on railroads per 
inhabitant was only £20 12s., the average cost per mile of the 9454 
miles at the end of 1882 having been but £6520. Small as it was, 
however, the net ae we but 2°56 per cent. on this eo 
and the balance had to be made up by taxation. Several of the 
roads did not earn their working expenses. 


THERE are altogether on French railways 6893 locomotives, of 
which the Railway News says 2826 are passenger and 4067 goods 
engines. There are also 15,432 carriages, of which 3208 are first- 
class, 5315 second-class, and 6909 third-class, together with 182,089 
wagons, As regards the principal companies, the following are the 
figures:—Northern: 1138 locomotives, 2021 carriages, and 33,971 


wagons. Eastern: 922 locomotives, 2359 carriages, and 22,401 
wagons. Western: 1045 locomotives, 2881 carriages, and 17,465 
wagons. Orleans: 970 locomotives, 2100 carriages, and 20,433 


wagons. Paris-Lyons-Mediterranean: 1960 locomotives, 3489 carri- 
ages, and 62,200 wagons. 


THE majority of the members of the Wolverhampton Town 
Council, our Birmingham correspondent writes, are manufacturers, 
and they feel very strongly upon the railway rates question. On 
Monday a proposition was made that the seal of the corporation 
should be affixed toa petition in favour of the Manchester Ship 
Canal Bill. In the discussion which followed, Alderman Edwards, 
a large edge-tool manufacturer, recalled with regret the time when 
ag were carried on the canals to Liverpool and London for 

6d. to 5s. per ton less than at the present time; while another 


member hoped that the next scheme the Council would be asked to 
assent to would be one for the opening of a good waterway from 
hest Gl ti Believing, therefore, that anything 


which would facilitate cheap locomotion must be of service, the 
= decided, with only one dissentient, to affix their seal to the 
petition. 

THE extension of railway communication in the Neapolitan pro- 
vinces of Italy continues unabated, and last year 143 kilos. were 
opened to traffic. A concession has also been granted for a rail- 
way from Naples to Puzzuoli and Cuma, and the works are now in 
progress. The length of the line will be eighteen kilos., and its 
cost, iniating see plant, is estimated at 3,800,000 lire. The 
State will subsidise this line for thirty-nine years at the rate of 
1000 lire per kilo. Another concession has been given for a line 
from Castellamare to Cancello—on the main line from Rome to 
pcr gue distance of thirty-seven kilos., with various branch lines, 
and one for a line from Naples to Bajano by Somma and Nola. 
This network of railways goes by the name of ‘‘Circum-Vesuvian,” 
and it will be of t advantage to the agricultural population of 
the vast and rich plains whic count tnen the foot of Mount 
Vesuvius to Naples, Castellamare, Scafati, and Caserta. 


AN American no says :—‘‘ Some experiments have been made 
lately upon the Bound Brook Railway to ascertain the difference in 
the consumption of coal between an express train running on 
schedule time, and the same train run at a very low speed, but 
otherwise on the same conditions, the same five cars and precisely 
similar engine being used, The trains ran in each case from Phila- 
delphia to Bound Brook and back, a distance of 119 miles. The 
slow trip was made in 9 hours and 23 minutes, 4420 lb. of coal 
being consumed. The train stopped at the same places as the 
regu — trains, the only unusual feature of the trip being 
the funeral pace, averaging a little over 124 miles an hour. When 
running on schedule time the consumption was 6725lb., agreeing 
closely with the usual consumption on this route with the regular 
five-car express trains, The saving effected in coal by running the 
train at a very slow pace was 2305lb. The percentage of saving 
may be expressed in two ways ; as compared with the consumption 
at the normal express » the slow ed shows a saving of 
34°2 per cent., while thé consumption at the high speed shows an 
increase over that at the low speed of 52°1 per cent.” 


A TERRIBLE accident ~ ype on the Manchester, Sheffield, and 
Lincolnshire Railway to the express train leaving Manchester at 
12.30 p.m. on Wednesday, and due at King’s-cross at 5.20. The 
train proceeded safely on its journey as far as Bullhouse Colliery, 
where the line is carried by a stone bridge across the Thurlstone- 
road, about two milesfrom Penistone. Asit passed the signal-box 
thing happened, and the nine carriages leaving the rails were 
hurled over the embankment close to the bridge, where they were 
overturned and completely wrecked. The engine, tender, and 
horse-box kept the road, and went on for some 7 ploughing 
up the line and breaking the chairs as they passed. At the time 
the accident occurred the train was, it is said, going at the rate of 
fifty-four miles an hour, It was soon discovered that there were 
nineteen persons killed and at least thirty injured. Those who 
were killed were nine women, six men, and four children. The 
driver and stoker escaped without a scratch. We have here one of 
those cases in which the value of a good automatic brake is i. 
ern | demonstrated, If this train had been fitted with a bi 
which would have held the wheels to the last, the probability is 


fhat not p life would have been lost, 


NOTES AND MEMORANDA. 


HIGH-PRESSURE steam is used by Dr. Tatham, of Salford, for the 
purification of infected bedding. 

Ir is stated that M. Michel Perret, of the Compagnie de Saint- 
Gobain, has succeeded in bringing the poeaiee of sulphur in 
burnt pyrites down to a maximum of 1°5 per cent. by roasting these 
pyrites in thin layers in shelf-furnaces, 

AccorDING to the last census, the amount of power used in 
manufacturing in the United States was 3,410,837-horse power, of 
which 1,225,379 was water-power, and 2,185,458 was steam-power. 
The portion used in grist and saw mills was 1,593,129-hoise power. 
Pennsylvania stands in the lead, with 354,774-horse power. 

THE deaths registered in twenty-eight + towns of land 
and Wales for the week ending an 
annual rate of 19°2 per 1000 of their aggregate population, which 
is estimated at 8,762,354 persons in the middle of this year. In 
London 2691—sixteen per hour—births, and 1471 deaths—8°7 per 
hour—were registered. The annual death rate rose to 19°1. 

A LETTER on the mean reciprocal dist: of the planets in the 
yg tony state of the solar system, addressed to M. Hermite by 

. Hugo Gyldén, was recently read before the Paris Academy of 
Sciences. The respective mean distances, supposed to be far less 
absolutely than at a, are determined as under:—Mercury, 
0°443; Venus, 0°519; Earth, 0°562; Mars, 0°625; Jupiter, 0°850; 
Saturn, 0°988; Uranus, 1‘177; Neptune, 1°322. 

PLASTER of Paris, an American contemporary says, makes a 
very efficient and safe tamping, its peculiar advantage being the 
abolition of the tamping bar and the consequent danger of 
explosions resulting from its use. The plaster is used in the 
usual way, but with a little sand. It is found that in many 
cases the merge Se an elastic cushion of some compressible 
substance just above the cartridge produces good effects. All 
—_ of cutting the fuse in tamping is removed by the use of 


DurinG the week ending May 31st, 1884, in thirty cities of the 
United States, having an aggregate population of 6,562,700, there 
died 2542 persons, which is equivalent to an annual death-rate of 
20°1 per 1000, a decrease of 1°4 from that of the previous week. In 
the North Atlantic cities the rate was 18°1; in the Eastern, 21°9; 
in the Lake, 19°5; in the River, 13°6; and in the Southern cities, 


for the whites, 21°4, and for the coloured, 37°9 per 1000. Of the 
deaths, 30°5 per cent., as given by the American Sanitary Engineer, 
were under five years of age, and the proportion of this of 
deaths was highest in the Lake cities, viz., 48°5 per cent. 


A.most all the Sicilian sulphur ore is carried to the surface on 
pd backs, consequently it does not pay to work below about 
-» a8 it then becomes necessary to employ hauling machinery. 
Hence the — lying below that level are hardly touched, and 
as many of the beds are nearly vertical, and do not diminish in 
yield as they descend, the still untouched resources must be very 
great. Various estimates have been made as to the period for 
which the supply will last at the — rate of consumption ; 
these range from 50 to 200 years. There are said to be about 250 
mines in the island, and no less than 4367 calcaroni were reported 
in operation fifteen years ago. The average yield is stated not to 
exceed 14 per cent. © 


In an article on water analysis in the Sehool of Mines Quarterly, 
Professor H. B. Cornwall says experiments are now in pro- 
gress, at Columbia College laboratory to determine whether any 
opinion as to the probably more or less nitrogenous nature of 
organic matter in water can be formed from a comparison of the 
observed amounts of ‘‘albuminoid ammonia” and “oxygen 
consumed by organic matter.” Tests made on such characteristic 
liquids as beef tea and infusion of soft and fresh wood chips gave 
decisive results, but the investigation has not yet been carried far 
enough to show whether the approximate proportion of organic 
carbon and nitrogen can be determined in this way, or whether 
any clue to the source of the organic matter in ordinary waters can be 
so obtained. Attention is also called to the recent article by 
Darton, giving some very interesting results of experiments made 
by him on the volatile nitrogenous organic matter which Remsen, and 
later, Marsh have shown to exist in many waters. Darton, the 
Scientific American says concentrated the. distillate from various 
well waters, and tested the residue by injecting it under the skin 
of rabbits, producing in most cases either death or very serious 
disturbances in the animals. These marked effects were obtained 
from waters which had been shown to contain much volatile 
nitrogenous matter. 

THE theory of the stre and stiffness of the ordinary 
cylindric spiral spring of s angle was given for the first time 
in 1848 by Professor James Thomson, and Messrs. Perry and 
Ayrton have followed his method in investigating the laws 
governing the behaviour of spiral springs generally. They find 
that if the centres of all cross-sections of the wire, or strip, 
forming the spring lie on a right circular cylinder of radius r; if 
the spiral have everywhere an inclination a to the plane perpen- 
dicular to the axis of the cylinder, and if a force F act at one end 
of the spring along the axis, the other end of the spring being 
fixed; if B is the flexural rigidity of the wire in the osculating 
plane, and if A is the torsional rigidity about the spiral line at any 
place; if the angular motion, in a horizontal plane, of the free end 
of the spring relatively to the fixed end he called ¢, and if the 
axial increase of length be called d, and the whole length of the 
spring along the spiral /, then— : 


$= UF r sig. «cos, « 16) 
2 3 


Assuming for the general investigation that the cross-section of 
the wire is elliptic, it is found that the rotation of the free end 
of a — of thin flat elliptic section, is greater the greater the 
inequality in the principal diameters of the elliptic sections. 


AN apparatus for determining the latent heat of vaporisation 
was recently exhibited before the Dublin University Experimental 
Science Association by Mr. F. Trouton. The chief gain in the use 
of the apparatus is, that to effect a determination by its means it 
is not requisite to know either the boiling point of the liquid or the 
specific heat of the body in either the liquid or gaseous condition. 
In the vessel in which the liquid » eee there is a spiral of 
platinum or other substance unattacked by the liquid. On passing 
a current of electricity—the difference in potential being insuffi- 
cient to decompose the body if a compound—through the spiral, 
heat is generated, and the liquid vaporised if at the boiling point. 
According as the body is vaporised it is conducted away to a con- 
derser, collected and weighed. All sensible loss of heat is pre- 
vented by surrounding the vessel by a Lee yt one full of vapour 
obtained by boiling some of the liquid itself in the bottom of the 
outside vessel under the same pressure as in the inner one; so that, 
if in = § ——— the weight is determined of the liquid 
vaporised while a known quantity of electricity passes, the heat 
required to ~~ a unit weight of the body can be deduced, the 
resistance of the spiral being also known. As the electrical mea- 
surements are difficult to make sufficiently accurately, it is simpler 
to compare the latent heat of the body with that of a liquid of 
which the latent heat is known. This may he easily effected by 
employing a second apparatus similar to the first, in which tho 
liquid taken as the standard—say water—is put. The same current 
is passed through both spirals, so that the ratio of the latent heats 
may be deduced on weighing the quantities vaporised, if the ratio 
of the resistances of the spirals is known. This, says Nature, if 
both liquids boil at nearly the same —— may be obtained 
by a previous experiment where one of the bodies is put into both 
p proper the ratio of the resistances being that of the weights 

the qubstance to be vay 
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MISCELLANEA. 


THE London Hydraulic Power Sane has in contemplation 
the extension of its system of mains from the City to Westminster, 
but before commencing the works the attempt is being made by 
circular to ascertain what amount of power is likely to be used. 


THE Master, Wardens, and Court of Assistants of the Company 
of Turners, according to their custom, propose to give this year 
their silver medal, the freedom of the company to, and will also 
obtain the freedom of the City of London for, any workman, 
whether master, journeyman or apprentice in the trade, in the 
United Kingdom, who may send in the best specimen of hand 
turning in wood, pottery, and precious stones. 

ONE of Messrs. Fowler’s traction engines has lately accomplished 
a journey of 250 miles in 151 hours 43 minutes from Sydney, 
Australia, to Mary Vale. The road was not of the smoothest, and 
gradients of from 1 in 20 to 1 in 8 were taken as things that could 
not be helped in a new country. The engine and load weighed 
17°5 tons and the cost of transport was 2s. per ton instead of 5s., 
which it would have been by rail, a difference which allows for 
wear of traction engine. 

AT a meeting of the Mining Institute of Scotland at Hamilton 
a few days ago, Mr. James M’Creath in the chair, Mr. James 
Walker, of Glasgow, read a paper on “ Blasting Explosions,” in 
which he showed the superiority of compressed over loose powder. 
It was stated that Mr. Watson, of Garnock, was prepared to sub- 
scribe liberally towards the introduction of the Fleuss life-saving 
apparatus into the mines. The Institute agreed to appoint a coin- 
mittee at a future meeting to deal with the matter. 

On the 9th inst. a large steel mail lighter was launched from Mr. 
G. Skelton’s yard at Millwall. This craft is intended solely for 
the loading and unloading of the mailsat Suez. Its dimensions are 
as follows:—Length, 62ft. Gin.; breadth, 14ft.; depth of hold, 
6ft. Gin. Large air-tight chambers are built at each end to ensure 
the safety of the mails. The lighter has sufficient stowage room 
for 80 tons of mails, and will be towed to and from the steamers. 
It has been constructed for the Orient Steam Navigation Company, 
aad is the second one built by Mr. Skelton for the same purpose. 

A NEW screw-steamer of 500 tons, built and engined by Messrs, 
W. Simons and Co., was on Saturday launched for the Liverpool 
Corporation, complete, from their works at Renfrew. This steamer 
is intended to convey 400 tons of the city refuse twenty miles off 
to sea, where it is deposited through the vessel’s bottom in sixty 
fathoms of water. The bottom deors are simultaneously opened 
and closed by steam appliances, and the vessel is fitted so that 
sixty tons of water ballast take the place of the discharged cargo. 
It is fitted with compound engines and steel boilers, there being 
over 150,000 tons per annum to be got rid of. 

A LARGE party of visitors assembled at the Thames Ironworks, 
Blackwall, on the 9th inst., to witness the launch of the Alphonso 
d’Albuquerque, an iron wood-sheathed cruiser, built by the 
Thames Ironworks Company for the service of the King of 
Portugal. The vessel is 205ft. long, 33ft. beam, and has a dis- 
placement of 1100 tons, and will be fitted with single-screw com- 

und engines by Messrs. Humphrys, Tennant, and Co., the boilers 

‘ing arranged to work under forced draught, so as to develope 
additional power if necessary. The Alphonso d’Albuquerque is the 
first of a class of cruisers specially adapted for service on the west 
coast of Africa. 

Aw American paper says:—‘‘There is a lively fight in Detroit 
over the proposition to light the city by electricity. The Board of 
Aldermen has voted to contract with the Brush Company to light 
the city by means of the lights from seventy-two towers, for the 
sum of 95,000 dols. When the matter came before the Board of 
Councilmen, there were delegations representing the Detroit Gas 
Light Company and Excelsior Electric Light Company. The latter 
offered to furnish as good a light for 80,000 dols., while the gas 
men argued that so large a sum should not be voted for a mere 
experiment. The Council Committee, after submitting a favour- 
able report on the proposition, voted to lay the matter on the table.” 


THE Union Engineering Company, Adelaide, recently successfully 
cast a large hydraulic press cylinder, to be used at Messrs. W. 
Cameron and Co.’s tobacco factory, Grenfell-street. The casting 
is the largest loam casting which has been undertaken in the 
colony. The casting weighs over four tons, and is 4ft. in length, 
2ft. Gin. in diameter, the thickness of the casting being Sin. The 
cylinder has four heavy bosses for holding the pillars which 
support the head press. At the bottom of the casting, two strong 
wrought iron reinforce bands have been shrunk on to the cylinder. 
The Union Company has to guarantee that the cylinder will stand 
a pressure of 24 tons to the square inch, making a total pressure on 
the ram of 385 tons. 


A LARGE planing machine in the Charlestown Navy Yard, at 
Boston, built in 1866-69 by S. Wilmarth, is described by the Boston 
Globe as the largest one in the world. ‘“‘Its total weight is 300 
tons; extreme length, 55ft.; width, 31ft.; height, 29ft. It will 
plane a piece of metal 18ft. square and 45ft. long. It will also 

lane at right angles or vertically. It will plane a piece weighing 

tons if required at any given angle, and is capable of boring, 
turning, slotting, or splining toa depth of 4ft. and at any taper 
indicated. The lightest class of work is accomplished with great 
rapidity and accuracy. Among other specialities it will bore, turn, 
and cut gear wheels of any required size up to 40ft. in diameter. 
It will bore and spline propellers of any size and weight.” 

At the annual meeting of the Parkes Museum, held July 9th, 
a report was read by the chairman of council showing the work that 
had been carried out by the Museum during the past year. ‘‘Twenty- 
one lectures have been arranged by the Council and delivered in 
the Museum by some of the best authorities on hygiene and sani- 
tary science. These lectures have contained much valuable infor- 
mation, and have dealt with a majority of the subjects included 
in the scope of the Museum in a most useful and interesting 
manner.” The Museum has been largely used by lecturers on 
public health, and other skillea teachers, for practical demonstra- 
tions, to various classes of students, &c., who for this purpose 
have been admitted to the Museum without entrance fee. 

On Tuesday, the Harwich, a finely-modelled steamer belonging 
to the Great Eastern Railway Company, which has been converted 
from a paddle steamer into a twin-screw by Earle’s Shipbuilding 
and Engineering Company, of Hull, was taken on her official trial 
trip. She is intended for the carrying trade between Harwich and 
Rotterdam or Antwerp, and is provided with accommodation for 
cattle, the transportation of which is. very extensively carried on 
by the Great Eastern Railway Company. Her engines are of the 
compound diagonal direct-acting twin-screw type, having cylinders 
22in. and 42in. by 27in. stroke. The vessel was taken over the 
measured mile outside the Humber, where a mean speed of 
13} knots was attained, and a run was then made to Flamborough 
and back to Hull. A distance of 120 miles by the patent log was 
accomplished in nine hours. 

Messrs. BoLLInc AND Lowe, in their Iron Trade SAY: 
—‘In February last we pointed out that the heavy duties in 
Russia were much against us—£5 per ton on steel rails. Spain 
practically treats us in the same manner, charging about £3 10s. 

r ton on English rails, a much higher rate than on those imported 
on other countries. This, we suppose, is by way of ‘special 
thanks’ to Englishmen for holding a large amount of Spanish 
bonds, freely investing capital in Spanish mines and importing 
more Spanish wines, fruit and minerals than any other country. 
In our report of 1st March, 1882, we referred to the St. Gothard 
Tunnel as likely to play an important réle with respect to our trade 
with Italy. The traffic is continually increasing, and the question 
now arises of laying a double line in the tunnel. Italy and 
Germany have practically broken down the mountain barrier 


oe y existing between them, and in consequence much of the’ 
orth Iron trade will be di 


verted from this country,” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rocrers News Company, 
81, Beekman-street, 


PUBLISHER'S NOTIOE. 


*,* Next week a Double Number of THE ENGINEER will be pub- 
lished containing the Index to the Fifty-seventh Volume. The 
Index will include « List of Abstracts of Specifications published 
during the same period. Price of the Double Number, 1s, 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be pce gee | by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
questions, must be by the and address 
0 writer, not necessarily for publication, as a proof of 
good faith. No notice whatever will 
communications, 

W. 8. M.—The engines of the Oregon are about 10,000-horse power. This is 
probably the greatest power regularly developed at sea. 

D. J. M.—Zeuner’s treatise ‘On Valve Gear,” if you are a good mathe- 
maticun ; Welsh’s Treatise if you are not, Messrs, B.and F. N. Spon are 
the publishers, 

MILANOo.— There is very little choice exhibited, as some engine builders pasa 
the steam through the tubes and some the water. Sending the water through 
the tubes is perhaps the more general practice. 

G. R.—You can obtain any specisication in print by applying at the Great 
Seal Patent-office, Chancery-lane. At most of the public libraries a com- 
plete set of Patent-office publications is kept, and by consulting the indexes 
you can find the date and number of the specification you require. 

J. P. (Putney Bridge).—Jt is not necessary to publish your letter, as the 
Jacts are not as you give them, The springing level of the arches is a 
little above Trinity high-water, and at this level of water there will be a 
clear headway of 13ft. at the centre of the arches, See the drawings in THE 
ENGINEER of the 6th October, 1882. 


be taken of anonymous 


CHIMNEY CONSTRUCTION. 
(To the Editor of The Engineer.) 

Srr,—Will you kindly allow me to ask if any of your readers can o- 
me with the names of works where the following tall shafts are erected? 
Manchester, 410ft. high; Wigan, 420ft. high; Warrington, 440ft. high. 

Church-end, Finchley, N., July 14th. R. M. B. 


SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0 148. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER 1s registered for transmission abroad, 

Cloth cases for binding Tuk Encineer Volume, price 2s. 6d. each, 

A complete set of Tuk EnGIneer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher . Thick Paper Copies may be had, if vreferred, at 
increased 

order, — 


rates. 

Remittance by Post-office tralia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
t, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
ew Brunswick, Newfoundland, New South Wales, New Zealand 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 

London, — Austria, B A d Alge: 

ittance by Bill in . — Aus’ juenos Ayres an r 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, — 
, £1 168. Borneo, Ceylon, Java, and Singapore, £20s.6d. Manilla, 
Mauritius, Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with ail 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopoid Riche; all 
other letters to be addressed to the Editor of Tue ENGineER, 163, Strand, 


DEATHS. 

On the 28th May last, at Burgersdrop, South Africa, of fever, Witt1aM 
Hont, C.E., formerly of Cappawhite, County Tipperary, and latterly of 
Bullinasloe, County Galway, Ireland. 

the June, at South-place, Kennington Park, Henry Caapman, 
a 4 

On the 14th July, at the residence of W. M. Gibson, Devon House, 
Kingsdown-parade, CHaRLes Fouracres, C.E., late of Seebpore College, 
Cal vutta, aged 58 years. 
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THE THAMES VALLEY SEWERAGE. 

CoNSIDERABLE surprise, not unmingled with conster- 
nation, has been created by the rejection of the 
scheme for the drainage of the district known as the 
Lower Thames Valley. The project had been carefully 
elaborated by the Joint Board brought into existence seven 
years ago for the purpose of wholly diverting or purifying 
the sewage. The Thames Conservators approved of the 
plan. Mr. J. Thornhill Harrison conducted an inqui 
into its merits on behalf of the Local Government Board, 
and after a careful investigation, costing £4000, reported 
unreservedly in its favour. Sir Charles Dilke’s de 
ment endorsed that conclusion by granting a Provisional 
Order for carrying out the undertaking. Another Pro- 
visional Order renewed the powers of the Lower Thames 
Valley Main Sewerage Board, and granted that bod 
further time for the execution of the scheme, during whic 
period the district would be exempt from penalties on 
account of polluting the river. The project when about 
to come before Parliament attracted considerable notice 
on account of its probable effect on the Thames in the 
vicinity of London, All the sewage of the district, com- 


prising twenty-one — with a population of 150,000, 
was to be brought by a system of main sewerage 
to a station on the banks of the river at Mortlake, there to 
be treated by a chemical process and the effluent dis- 
charged into the Thames; while the sludge was to be sold 
or given away as manure, or else barged away to a piece 
of land down below London. The scheme was estimated 
to cost more than a quarter of a million of money, with an 
annual charge of £25,000. The provisional orders con- 
nected with the project were referred by the House of 
Commons to a hybrid committee. As the inquiry pro- 
ceeded, the prospects of the scheme seemed to promise 
fair, and it was even thought at last that its success was 
secure, Supporters and opponents were all alike astonished 
when the Committee suddenly cut the proceedings short by 
declaring their decision that the Provisional Orders Bill 
should not be approved. Sir Charles Dilke, on being 
questioned upon the subject in the House of Commons, 
remarked that the Committee had incurred “a grave 
responsibility,” and “the difficulties which would result 
would be of a most serious character.” 

Since Sir Charles Dilke spoke, the report of the Com- 
mittee has appeared, being published on Wednesday. 
One of the most puzzling circumstances connected with 
the decision of the Committee was that it refused to sanc- 
tion the unopposed Order by which the existence of the 
Lower Thames Valley Main Sewerage Board was to be 
prolonged. The reason for extinguishing that Board now 
Pg The Committee consider it desirable to break up 
the combined district, and to substitute four or five 
districts for the one. This appears like going back to the 
original condition of things, and entirely subverts the 
policy which established the Joint Board. For this 
retrogression—if so it may be called—the Committee plead 
the improvement which has taken place in chemical 
methods for the treatment of sewage. The Committee 
have great faith in chemical processes, and consider that 
it is no longer necessary to treat the sewage of all the 
localities at one spot. According to their view of the case, 
the combination of districts, so as to create one large area 
under a Joint Board, was a concession to the defects which 
then existed in the science of sewage treatment. We 
presume that in the opinion of the Committee combina- 
tion was necessary, in order that sewage irrigation, or the 
absolute diversion of the sewage, might be effected. They 
say that the Joint Board have sought, but failed to obtain, 
power for various schemes designed for the total diversion 
of the sewage, or for its treatment by irrigation at one 
particular place. Now at last came a plan for chemical 
treatment; this also to be carried out at one spot. The 
Thames Valley Board seem to have been a little too 
successful in the present instance. They have brought 
such a weight of professional evidence in favour of their 
scaeme, and to prove the perfection with which the 
sewage can be treated by a chemical method, that the 
Committee turn round and say :—“ Your chemical process 
is so exceedingly good that any little Board can adopt it 
successfully, and there is no longer any need for your 
existence.” The Thames Valley Board, after sufferin 
many reverses, have now “fallen on the other side,” an 
have triumphantly extinguished their own corporate exist- 
ence. Heston and Isleworth may now form one district, 
and treat their own sewage. Richmond urban and rural 
may unite, like Heston and Isleworth; and out of the 
twenty-one parishes there are to be four or five districts, 
each independently treating its own sewage. 

This, at least, is the mental conception of the Committee. 
It is one more scheme added to the many that have gone 
before. Another Committee, with another batch of Pro- 
visional Orders before it, may see matters in a different 
light. There are members of Parliament who refuse to 
put their trust in tanks, and who are doubtful as to the 
qualities possessed by precipitating agents, whether they 
be sulphate of alumina, lime, and a little yellow clay, or 
anything else. Moreover, there is a very decided notion 
among people in general, that whatever liquid comes from 
sewage-works is itself sewage, let its appearance be what 
it may. There has been a tremendous outcry against the 
Mortlake outfall, as an invention for utterly spoiling the 
river above London, and probably doing consider- 
able mischief within the area of the metropolis 
itself. The public are not yet fully converted to 
a faith in precipitation. The Mortlake effluent has been 
denounced by anticipation as something inevitably foul 
and polluting. “The House of Commons Committee,” 
says one of the dwellers at Chiswick, “acted like sensible 
men in throwing out this audacious scheme.” “Take the 
sewage away to the sea,” says this gentleman, “or else let 
it be pumped up and taken inland to some waste piece of 
ground, far distant from human habitation, where. the 


‘| chemists can deal with it safely.” But who is to pay for 


allthis?’ The ways and means are ample, for this generous 
adviser proposes that the State should come to the rescue, 
instead of spending money “in the purchase of enamelled 
vases and.pictures by the old masters.” We have a great 
variety of ways for solving the sewage question, but none 
of them give much satisfaction. London has tried “abso- 
lute diversion,” and everybody seems to be horrified at 
the result. Atall events, itissufticiently plain that themetro- 
polis has not yet seen the finish of its main drainage works. 
The Committee on the Thames Valley scheme consider 
that: by having several outlets instead of one there will be 
a more perfect dilution of the effluent. This looks as 
though the Committee were not quite sure that the effluent 
would behave itself properly. But the Committee are said 
to be satisfied that each of the four or five districts would 
be able to treat its sewage with greater efficiency and 
economy than the Joint Possibly each district 
may think so, and may like to have the honour of possess- 
ing sewage-works of its own. There has been a consider- 
able amount of disagreement over the present scheme, the 
Thames Valley Board having failed to secure the firm 
adherence of all the subsidiary authorities. But we are 
not yet assured as to the economy of having four or five 
establishments instead of one. The dilution of the effluent 
may be a fair ex tion, but the multiplicity of sewage- 
works seems to be objectionable. If the sewage could 


carried off to some distant and lonely spot for disposal 
by irrigation, it would be a happy issue. If chemical 
treatment could be relied upon, it would be a happier thing 
still. There is need for something to be done, and that 
soon. An important and beautiful suburban district, of 
great extent and rapidly increasing population, is con- 
demned to a sanitary blockade of a most dangerous and 
intolerable character. Of dire necessity a hundred sewers 
and drains between Sunbury and Putney are discharging 
their contents into the Thames, contrary to the law. In 
addition there are countless cesspools. The Conservators 
of the Thames will shortly have power to sue the offenders 
for enormous penalties; but nothing will stop the sewage. 
Parliament must again suspend the law, and some scheme 
or other must be adopted. The Thames Valley Board have 
been toiling at the problem for seven years. Fifty 
thousand pounds have been expended, with the result that 
things are not only as they were, but considerably worse. 
The state of affairs threatens to get so bad that almost any 
scheme might be welcomed as a change for the better. 


OUR ARTILLERY INVENTORS, 


Ir is said that when a German official in high position 
was asked whether he did not consider that we needed 
more science in our English Government Departments, he 
replied, “ You have something much better than that, you 
have perfect honesty; no one else has perfect honesty. 
We have not, Russia has not,’no nation except yourselves 
has it; you keep it, you can buy science as you want it.” 
This was in some respects a pleasing reply; still let us read 
it correctly. He did not say “you have — honesty, 
so you can buy science if you want it without paying for 
it.” We should all be shocked at such an idea of honesty. 
Probably there could not be found an individual who 
would contemplate such a thing. Nevertheless, system 
may be more unjust than individuals, and it may be well 
to consider whether custom and system may not be doing 
what we should all repudiate as individuals. 

Is our system of treating inventions for the service fair 
and liberal? We all know that such a question will 
meet with a chorus of replies that it is the very opposite. 
This must, however, in the nature of things be felt by 
disappointed inventors generally. Suppose then we 
throw them all out and choose a reasonable number of suc- 
cessful inventors, what answer should we then get? 
Very much the same, we apprehend. Take, for instance, 
Colonel Moncrieff, who is, on the whole, a very successful 
inventor. He recently read a paper at the United Service 
Institution, in which he described his treatment somewhat 
as follows: He succeeded in getting a committee appointed 
to consider his hydro-pneumatic system, and after over- 
coming some opposition, he eventually so convinced the 
committee of Fi soundness of his proposals that they 
reported in his favour. On this they were at once broken 
up, and a new committee appointed, only to come to an 
end in the same way. Seven committees in succession did 
Colonel Moncrieff convince, and they each eventually 
recommended his system, each being in turn, at this stage, 
immediately abolished. Colonel Moncrieff is an obstinate 
Scotchman ; doubtless, also, he benefitted by the example 
of Bruce and the spider; but his official connection with 
Government was abolished on the seventh favourable 
report. His case, indeed, then was becoming a heinous 
one, requiring decided action. We remember a young 
officer, in a cold-blooded way, many years ago endeavour- 
ing to dissuade Sir William Palliser from the course of 
invention, in which he was then comparatively fresh. 
“You may find one successful man,” he said. “Sir Wm. 
Armstrong may have made it answer, but try some others 
who have become celebrated. Has Whitworth made it pay! 
Can you, on the whole, expect to do better?’ This officer 
regarded an inventor as an unhappy man who lit a fire 
that could not be quenched, one that went about in the 
character of a sort of public nuisance, if not a public 
enemy, always wanting something that he could not get. 
Is this a proper view to take of the matter? It un- 
doubtedly contains a measure of truth. If, however, the 
view taken by officials of inventors is hardly a healthy one, 
the opposite side of the case is worse. Inventors, as a 
rule, consider that they have not only been hardly and 
grudgingly treated, but in many cases they speak out so 
strongly of the unfair or fraudulent action from which 
they have suffered, that it becomes difficult for any 
responsible officer to converse with them. Supposing it 
were necessary for the English Government to obtain a 
character in order to get an invention placed in their 
hands, could a man be readily found who would testify 
that he had received full consideration and justice, and 
would guarantee that others coming should meet with the 
same? 

Let us look at the matter from another point of view. Sup- 
a scientific referee could be taken over one of our ships; 

e would find innumerable designs well carried out, each 
one representing, not only ingenuity and wear and tear of 
the human mind, but successful ingenuity, each design being 
presumably the best of several alternative schemes. Suppose 
he was then to ask what money the country had paid for 
each design, would the answer bear out the commendation 
of our German authority? Suppose he asked after the 
man who was the author of each construction, and whether 
he had any complaints to make, not reckless complaints of 
course, but such as he was prepared to substantiate, what 
answers would he get? Most men are hard to please; 
inventors probably overrate their own inventions. A 
complaint to weight must be supported and proved. 
What should we hear then from our constructors of ships, 
guns, projectiles, carriages, and the like? Supposing that 
the Elswick firm, Sir W. Armstrong, Messrs. Noble, Rendel, 
and Barnaby to be satisfied men, what about Sir E. J. Reed, 
Palliser, General Boxer, Colonel Moncrieff, Vavasseur, 
General Clerk, and Admiral Scott, or others? Our new 
guns are built up of steel tubes, but this was not done 
until the system had been brought to such a pitch of 
excellence as to be far superior to wrought iron. This was 
done for us by Whitworth and Vavasseur. Has the 
country in any way shown its appreciation of their labours? 


We are trying wire guns, Are we even paying Longridge 
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the compliment of consulting him? Observe, we are | it is found on a searching examination of their accounts | induce the companies to give a constant supply, because the 
making the supposition that our Government have adopted | that these corporations do realise 7 or 8 per cent. dividends, | meter would not only register the water used but the power 


all the best designs, and we are only considering. the case 
of the presumably happy and successful men whose 
designs have been taken up. If our relations with them 
are unsatisfactory, where does the fault lie? Very re 
bably the professional advisers of Government will be 
blamed by most people. Yet it can be easily shown that 
they are very little interested in behaving badly. The 
system which turns them out at the end of five years, or 
in the case of a committee member in three years, makes 
their official employment worth but little. It could not pay 
them to steal and get credit for inventions, for no money 
has been given to our knowledge by our Government to any 
officer for an invention for many years. We believe that 
the fault lies in the spirit and system which has shaped all 
our national operations in a greater or less degree of late 
years, the spirit of bidding for immediate popularity by 
cheese-paring or flint-skinning in every department. The 
popularity of a Government depends much on keeping 
down expenses, and the competition between opposite 
political parties is keen enough to make every department 
a subject for the shears of parsimony. Party interests are 
admirably secured by a penny-wise-pound-foolish policy if 
one party gets credit for saving the penny and their 
opponents come in for losing the pound. The habit of 
driving hard bargains when long continued leads to 
standards being established by custom which ought never 
to have been tolerated. We may cite two instances of lines 
of conduct recommended by our responsible advisers, which 
are unworthy of England. It has been urged that the 
Government should have a right to use any patent without 
paying a royalty, and this is applied to war stores. Consider 
what this amounts to. A store is invented with the 
requirements and demands of our own Government prin- 


cipally in view. Any benefit arising is likely to be 
enjoyed chiefly by England. England would grant the 
inventor a 


tent and pocket the inventor's money in 
doing so, re legally use the invention for nothing— 
that is she could seize his invention and can also take his 
money for a nearly valueless document. What would be 
said of any approach to such action on the part of an 
individual. Again, to take the case of Mr. Lynall Thomas. 
Without attempting to discuss his claim, we note the bare 
fact that in 1877, after a lengthened trial in which he, a 
private individual, contested with Government at a 
great disadvantage, he obtained a verdict and a large 
award for services rendered in 1861, sixteen years 
before. On this, advantage is taken by our legal advisers 
of a technical or legal plea to carry the case on further in 
a way that would involve enormous expense and waste of 
years and something very like ruin to him. Can we con- 
ceive a private individual of unlimited wealth being 
allowed to deal in this way with any small bill sent in to 
him? Can we wish our country then to take such a 
line ? 

We may on our present time-honoured system keep 
down the immediate annual charge, but we may depend 
upon it that in the long run we suffer, for every other 
aspect of the question is miserable. England on this system 
cannot be encouraging inventive effort, and her designs 
must suffer accordingly. Yet if we inspect those we have, 
we cannot feel that we have come by all of them rightly. 
If we think of the private inventors whose brains we are 
using, one man after another rises up before us trying to 
struggle on and keep up appearance and heart under cruel 
discouragement, and with capitaland life wasted. Then again 
our Government officers are men put in charge of depart- 
ments to manufacture and invent, if they can and care to do 
so, as it were, by order, for five years, at the end of which 
time they must take up military duty and carry off their 
special knowledge to distant parts of the globe. India and 
Bermuda were the destinations of the last manufacturing 
officers that we remember being ordered away. About 
the age when they ought to be most valuable they 
are likely to be compelled to retire to give promotion. 
They have little encouragement to show their powers, 
though we have some who have done so. We know one 
young artillery officer, of very remarkable inventive 
capacity, who, after successfully getting some designs 
adopted, has relapsed into the ordinary condition of disgust. 
In the face of the admitted bad state into which our national 
armaments, especially our navy, are falling, we can hardly 
expect that public attention can be drawn to this question. 
Nevertheless, it is certainly not being dealt with as the 
character or the interests of the nation demands. It is 
not easy to suggest what should be done. In these days it 
is difficult to obtain money for what is not popularly 
understood. A Royal Commission might not effect much, 
but it might be interesting to try one. 


; METROPOLITAN WATER SUPPLY. 
Tue water supply of London has been occupying a 
share of public attention lately. The subject 
deserves it. Public health, public cleanliness, insurance 
of a speedy and efficient means of extinguishing fires, and 
last, but hardly least, a supply of cheap power are all 
embraced by the question. Nor must the price paid for 
water be fora moment overlooked. If the committee asked 
for by Mr. W. H. Smith had beenappointed it would have been 
able to lay before the House of Commons and the country a 
massof valuableinformation. Of course the ultimate object of 
inquiry is to ascertain how best to give the inhabitants of 
London the largest supply of the purest water at the least 
ible cost. he any changes that might be suggested by 
the resultsof future inquiry the vested interests of the share- 
holders of the water companies must be duly considered 
and respected. The water rates of London, and their 
alleged disproportion to the actual value of the water 
given, is the point of most general interest, therefore it is 
the one chiefly debated. This is perfectly natural; the 
other points in connection with the subject enumerated 
above are either medically or otherwise technical in their 
nature, but a question of money payment addresses itself 
forcibly to all parties. It will need skilful financing 
ability to secure a cheap and constant water supply at a 
Jow yearly rate without injuring the water companies, If 


what then? They hold certain legal powers of rating con- 
sumers, and any attempt on the part of Parliament to fix 
the interest which water companies may charge on their in- 
vested capital will border somewhat closely on paternal legis- 
lation. Tf upon inquiry it is found that an interest of 8 per 
cent., say, is realised on waterworks, and that Parliament 
in the public behalf desire to lower that to, say, one-half, 
then in justice to the shareholders, they must receive due 
compensation in asum of money paid down for thereduction 
forced upon them. A very important point in relation to 
water rating is the alleged inequality of its scale. The 
rating powers of the different water companies of London 
and of the provinces vary in an almost incredible degree, 
and are levied under no less than 767 Acts of Parliament— 
that was the number at the end of 1880—and it is there- 
fore nearly certain that at present there must be some 
inequality in the proportion of value given for money 
paid, and one of the first requisites is to see how thisinjustice 
can be removed. The operations of water companies are, 
as a rule, free from the influences of competition; a 
monopoly is enjoyed by each company, and the commodity 
sold may fairly be called the first necessary of life. 
It is therefore expedient that control by law must to some 
extent operate on their charges. The method of regulating 
the price paid for water by charging according to the 
rateable value of each house appears, at least to outside 
observers, to be loose and ill-defined. It is a tax, yet not 
for imperial purposes; it is one to all intents levied in behalf 
of aset of private companies. Whether a man and hisfamily 
use agallon of water a day or a thousand gallonshe hasto pay 
the same; andeven the + tna “a thousand gallons” must be 
taken with reserve, because though the consumer gain 
nothing by limiting his use of water, the company take 
various precautions to limit the quantity supplied, prac- 
tically only filling a moderately sized cistern so many 
times a week for him, and if he proposes to use a hose to 
our his garden, he is charged in some cases £5 a year 
or it. 

In order to come at some idea of the proportion between 
the price charged for water by house rating and by the 
gallon, the following figures may be taken. A house 
cistern may measure 7ft. square and 2ft. deep, equalling, 
say, 600 gallons capacity. Theoretically 600 gallons a day 
of water are supplied to it, but save in certain weeks of 
summer, not the whole, probably not more than half this 
quantity is actually used, say, 300 gallons a day, or 365 x 
300 = 109,500 gallons per annum, which at 73d. per 1000, 
equals £3 8s. 9d. a year. Instances are to be found, 
however, where the water rate for this supply is £4 10s. or 
more, being what is paid according to the rating value of the 
house; and the fact furnishesan illustration of the inequality 
of the incidence of water rates, because in another house 
having identically equal cistern capacity and water supply, 
if of greater rateable value, the tenant has to pay a higher 
price for the same thing. According to Mr. Parry’s report for 
a number of towns, the selling price of water varies from 2s. 
at Manchester and Bury, to 4d. at Glasgow; but of course the 
relative cost of obtaining the water, borne by the respective 
companies, also varies. How far the cost of obtaining and 
distributing the water is equally proportionate to the 
charges levied in the respective cases can only be exactly 
arrived at by careful investigation. According to Sir 
Joseph Bazalgette, in his address as president to the 
Institution of Civil Engineers, on the 8th of January this 
year, the rateable value of London, within the area of the 
districts of the eight great water companies, is £28,000,000. 
The total amount received in the year 1883 by these com- 
panies for water rates and sales was £1,561,811, of which 
upwards of £300,000 was received for the sale of water by 
meter for trade purposes, at prices ranging from 6d. to 9d. 
per 1000 gallons. The balance of £1,260,000 equals 44 per 
cent. on the rateable value of the property The companies 
are only entitled to make a charge of 5°53 per cent. on the 
nominal rental—a sufficiently vague definition for basis, and 
this vagueness is one of the chief points now being con- 
tested. In all business transactions, whatever their nature, 
it is of great importance that the relations between any 
two parties should be clearly defined. A householder 
requires both coals and water; he goes to his coal agent 
and orders the quantity and quality he wants; they are 
delivered and paid for. Both seller and buyer understand 
each other. The water is obtained on altogether another 
footing. Periodically the householder gets a notice that 
so much is due for water rate ; if not paid in due time the 
water is cut off, or he is summoned. It matters nothing, 
as we before observed, whether much or little water has 
ame used, and this is a grievance to the business 
mind. 

Turning now from the directly financial to the engineer- 
ing aspect of water supply, we may invite attention to the 
daily waste of water power where domestic motors are so 
much needed. In a large proportion of houses water is 
served into the cisterns under pressure, and a very high 
pressure indeed in some manufacturing and country towns, 
yet up to the present it apparently has not occurred to. any 
one to utilise or store it. Let us see what it is. First 
water, say 22 cubic feet, is run into the cistern at a pres- 
sure in the service pipe of, shall we say, 201b. per square 
inch. This, if od through the cylinder de a water 
engine having a diameter of Gin. or area of 28in., and 
having a stroke of 12in., gives 28 x 12 = 336 cubic inches, 
or about + of a cubic foot; the piston would, therefore, make 
5 x 22=110single strokes while the tank was filling, it would 
realise 2200 foot-pounds of power, and for a week’s supply a 
foot-poundage of 13,200 is obtained, the piston and cylinder 
operating at the same time as a water meter. It has been 
suggested that this power might be stored up in various 
ways, such as storage electrical batteries, compressing air 
in a receiver, or by the more primitive method of windin 
up a spring. It might be possible in dealing with an 
remodelling the present system of paying water companies, 
to turn this point to account by allowing them to charge 
a fair rent for any power availed of by a householder from 
his water supply, It would also, on the one hand, encour- 
age the supply pf water by meter, and, on the other, 


also. The quantity of power to be had in this way would no 
doubt be very small, yet if it only sufficed to drive asewing 
machine it would be valued. It is not very easy, how- 
ever, to see how the ——- is to be affected. The 
scheme could only be possible at all by the general adop- 
tion of meters working under high or comparatively high 

ressures, the operation of the mechanism of which would 
S the same whether it did work or not. There are, how- 
ever, many cases where the consumption of water under 
pressure is large, and the power required small, in which 
the scheme might be turned to account. 


THE WESTINGHOUSE BRAKE ON THE NORTH-EASTERN 
RAILWAY, 


Mr. T. E. Harrison, the well-known chief engineer of the 
North-Eastern Railway, has been good enough to send us a 
report on the working and maintenance of the Westinghouse 
brake on that line. If the Board of Trade required support, 
they should be grateful indeed to be backed up by such power- 
ful aid, for this document, as will be seen, breathes the greatest 
confidence and satisfaction in the brake, which experience has 
proved to be the only one which really complies with the Board 
of Trade conditions in a satisfactory way, and which can now be 
proved to do so at a trifling cost for maintenance. Mr. Harrison's 
report is the more valuable since it bears evidence that the 
opinions expressed are the result, not only of practical experi- 
ence, but of careful, methodical, systematic arrangements. We 
are told about the methods adopted to keep the brake in good 
order, and of the system of training the drivers in a model van 
fitted up with apparatus for a whole train, and through which 
each man must pass satisfactorily before he is entered as fit to 
take charge of a train. The knowledge of the principles thus 
gained will proveof valueinmany ways, and not the least in making 
drivers cautious as to setting up impossible theories to account for 
some mishap, for which, perhaps, their own wantof caution isalone 
to blame; and it might not be amiss if guards were also 
instructed in some of the main features of the brake for the 
same reason. A detailed statement of the cost of maintaining 
the Westinghouse brake on 2666 vehicles for two years is given, 
and this is particularly instructive. From it we find that, 
including the cost of replacing the whole of this stock with new 
hose pipes, for reasons explained in the report, the total expen- 
diture for maintaining both the brake proper and the brake 
rigging, exclusive of brake blocks, is under 9s. 6d. per vehicle 
per annum. As Mr. Harrison points out, however, the cost for 
hose pipes should be reduced by one-half to get an average, 
which brings the sum to only 7s. per vehicle. This amount 
includes everything but brake blocks, which are common to all 
brakes, and is made up as follows:—Maintaining and repairing 
parts of brake and rigging, 8d. per vehicle per annum; hose 
renewals, 2s, 4d. per vehicle per annum; men’s wages, testing 
and overhauling, and inspector’s salaries, 4s.; total, 73. This 
sum is equal to about 1} per cent. for the first cost of the 
brake proper and the brake rigging—a truly surprising 
result, which, as the report says, “ shows conclusively that there 
is great economy in the maintenance of the Westinghouse 
brake.” Mr. Harrison has been, with ourselves, a believer in 
the triple valve from the first, and takes the opportunity of 
stating, as his experience of some 3000 in use on the North- 
Eastern Railway, that only 1 per cent. per annum require 
repairs, and that during the year 1883 there were only five 
triple valves which caused delay. The importance of the tell- 
tale quality, the utter insignificance of the delays, the advan- 
tages of the Westinghouse brake on their heavy inclines, of its 
powers for either emergency or station stops—are not all these 
things written in brief but forcible terms in the report of our 
eminent engineer? and we commend it to our readers’ attention. 
It must be very gratifying to one who has for some years taken 
a quiet but confident lead in the brake question, and whose 
ability and sagacity in both civil and mechanical engineering 
during half a century has constituted him one of our leading 
engineers, and perhaps our highest authority in all that relates 
to railway matters, that his opinions should have received such 
confirmation from practical experience, and that he should be 
able to report that “There does not appear to be any one point 
in the principle and arrangement of the Westinghouse brake, as 
now in use, requiring alteration, and it entirely complies with 
all the, requirements of the Board of Trade.” Mr. Harrison 
concludes by giving a table of the number of Westinghouse 
automatic brakes in use and actually ordered up to the 30th April, 
1884, all over the world, amounting to 11,553 sets for engines 
and 63,065 for carriages and wagons. It is further shown that 
an increase of 8276 sets for engines and 49,563 for carriages and 
wagons has taken place in three years and nine months. Mr. 
Harrison is clearly not alone in his good opinion of this in- 
valuable appliance, 


OUR EXPORT COAL TRADE. 


Atmost alone amongst the mineral industries, the export coal 
trade continues to show growth even in the present period of 
depression. In the first six months of the present year we 
exported of coals and coke—and the latter is.only a driblet— 
11,098,062 tons, an increase of nearly half a million tons on the 
quantity for the corresponding half of the past year, and a still 
larger increase on that of its predecessor. The increase, it is 
still more satisfactory to note, is one that is spread over an area 
that is wide. We sent in the past half year more coals to 
Russia, Sweden and Norway, Denmark, Spain, Italy, Egypt, 
Brazil, Gibraltar, Malta, the British East Indies, and the “other 
countries” that are not specifically named in the official lists. 
Germany, Holland, and France are the only countries that 
show any decrease, and the decline is very slight. It had 
been anticipated that the numbers of the idle steamers would 
have lessened the quantity of the coals shipped for the use of 
steamers engaged in the foreign trade; but, on the con y 
there is for the half year an increase to 3,108,705 tons. It 
appears then that in the half year we have added over half a 
million tons to the quantity of the coals exported and to the 
quantity used by the vessels engaged in the foreign trade; and 
though the tonnage so used is small compared tothat raised, yet itis 
satisfactory to notice that it is growing, and that in the last few 
years there has been a very considerable enlargement of the rate 
of growth. It will not prove sufficient to make up for the 
undoubted decline in the quantity of coal eonsumed in the 
home manufactures; and the latter is believed to be so large, 
that in spite of the continuance of the normal growth in the 
use for purposes such as the gas manufacture, there must be a 
fall in the tonnage of coal produced in the current year. The 
home consumption is of the highest importance in the coal 
trade, and that branch of it that is the greatest—the iron 
manufacture—is manifestly dull; and though it may be at ity 
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worst, it still shows signs of being unlikely to improve v 
rapidly. For the next few months there is unlikely to be Pris 4 
change for the better, and thus it would seem that for the 
present year we must look to one of the decreases in the total 
Production of coal that so rarely occur in this kingdom. 


THE WATER SUPPLY OF VENICE, 


TxHosE who have stayed in Venice have learned what it means 
to be dependent for water upon an army of men, who with 
barges fetch a daily, or rather nightly, supply of liquid, rarely 
fit to drink, across the lagoons fram a stream emptying near 

a place called, if we remember correctly, Servola, These old 
tardies, and those who have yet to visit that much-visited 
city, will be glad to lea:u that the inauguration of the Venice 
Waterworks, by which a real piped-water supply is carried into 
the romantic city, took place on the 23rd of June last, and fully 
realised the expectations of all concerned in this piece of 
hydraulic engineering, which is internationally interesting. The 
contract for the works has been carried out by the Public Works’ 
Company of Italy—Messrs. Breda and Co.—including the con- 
struction of the reservoir and filter beds at Moranzano on the 
mainland, and the laying of the pipes under the Laguna to the 
city of Venice of a total length of 6460 metres, of a diameter of 
80 centimetres—31‘5in.—and the laying of the total length of 
mains in the thoroughfares and canals of 25,706 metres of a 
diameter of 30 centimetres—11‘8in. In the course of laying 
these mains they were taken at eighty-five places across canals, 
and twice across the Grand Canal, work which involved con- 
siderable difficulties, The work also included the construction 
of an engine house and reservoir at St. Andrea, the erection ofa 
pair of 50 nominal horse-power engines, together with laying on 
the water to all the principal buildings and hotels in the city. 
The work was commenced early in January, 1881, and was 
consigned to the entire satisfaction of the concessionaires 
on the 23rd June, 1884. The concession was originally 
granted to Mr. D. C. Dalgairns, C.E., of Palermo and 
Penge, in 1876, upon provisional plans and _ studies 
then deposited, and the works have been carried out on the defini- 
tive plans presented by him on the 23rd June, 1877. The com- 
pany to which the property now belongs is the Société des Eaux 
—_ les Etrangers, of Paris, which was formed for the purpose 

out this ro smi in January, 1879. Probably no city 
in the world had more urgent reason to obtain and maintain an 
excellent water supply than Venice. Venice lives upon the 
pleasures of all the nations of the world, and she could not afford 
that the fearfully bad supply upon which she has depended from 
time immemorial should drive away even a few hundreds of the 
many thousands of her visiters. She has therefore gone to the 
Brenta for water, and now her visitors may at any time, instead 
of occasionally, have a glass of water to drink, or may even have 
a bath, Count Dante Serego degli Allighieri, the Sindaco of 
Venice—a descendant of Dante—through the medium of G, G. 
Maranzoni, of Venice, has expressed his deep sense of gratitude 
to Mr. Dalgairns on the successful inauguration, and adds, “The 
city of Venice is truly alive as to its indebtedness,” 
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THE Council have awarded the following premiums in respect of 
Pe original communications submitted during the session 


For Papers READ AT THE ORDINARY MEETINGS. 


1—A Watt Medal and a Telford Premium to Siew Walker 

ee, Assoc. M. Inst. C.E., for his paper on ‘‘ Hydraulic Pro- 
on. 

ud 2—A Telford Medal and a Telford Premium to Samuel Bagster 

Boulton, Assoc. Inst. iC. E., for his paper on “‘The Antiseptic 

Treatment of Timber. 

3—A Telford Medi and a Telford Premium to William Foster, 
M.A., F.C.S., for his account of “ Experiments on the Composition 
and Destructive Distillation of Coal.’ 

4—A Telford Premium to William Tregarthen Douglass, Assoc. 
7 C.E., for his description of ‘‘The New Eddystone Light- 


tae’ Telford Premium to James Atkinson Longri »* M. Inst. 
C.E., for his paper on ‘‘ Wire Gun Construction.’ 

6—A Telford Premium to William Hackney,t B.Sc., Assoc. M. 
Inst. C.E., for his paper on “The adoption o Standard Forms of 
a ieces for Bars and Plates. 

e Manby Premium to George Henry Stayton, Assoc. 
M, Int C.E., for his paper on “Woed Pavement in the Metro- 
po 


For PAPERS PRINTED IN THE PROCEEDINGS WITHOUT BEING 
DIscussED, 


1—A Telford Medal and a Telford Premium to Thomas Andrews, 
Assoc, M. Inst. C.E., F.R.S.E., for his a on “ Galvanic Action 
Lee Wrought Iron, Cast Metals, and Various Steels, during 

in Sea-water.’ 

“7 ford Medal and a Telford Premium to Francis Colling- 
wood, M. tot. C.E., for his paper ‘‘On Repairing the Cables of 
ag A heny Suspension Bridge at Pittsburgh, Pa., U.S.A 

elford Premium to James weag Apjohn, M.A., M. Inst. 
ox, pt his note an ‘‘ The Area of Sluice-opening necessary for 
the Supply Sluice of a Tidal Canal.” 

4—A Telford Premium to Thomas Gillott, M. Inst. C.E., for his 
‘**On the Basic, Open-hearth, Steel Process.” 

A Telford Premium to James William W: _. Assoc. M. Inst, 
C.E., for his communication “‘ On the Art of 4 the 
Machine, a as Exemplified i in the Manufacture of H h-class ritings 
an 

6—A Premium to William Santo Assoc. M. Inst. 
C.E., for his account of ‘‘The Wandle Valley Main Drainage.” 


For Papers READ AT THE SUPPLEMENTAL MERTINGS OF STUDENTS, 


1—The Miller Scholarship to Alfred Richard Sennett,+ Stud, 
Inst. C.E., for his paper ‘‘ On the Electric Light.” 

2—A Miller Prize to Peter Chalmers Cowan, Stud. Inst. C.E., 
for his notes on “‘The New York, West Shore, and Buffalo Rail- 
way, and the Methods used in its Construction.” 

"A Miller Prize to Walter Osmond Rooper, Stud. Inst. O.E. 
for his account of “‘ Emery Wheels, and Emery-wheel Machin 

4—A Miller Prize to Richard Moreland (tertius), Stud. Inst. C. 
for his paper on ‘‘ Constructional Ironwork for cog 

5—A er Prize to Edward Woodrowe Oowan, Stud. Inst. 
= a and a Miller Prize to James Faweus, Stud. Inst. O.E., for 

heir joint paper descriptive of ‘‘ A Light-draught Launch.” 


SourH Kensincton during the week ending 
July 12th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 Museum, 9799; mercantile marine, 
section, and other collections, On Wednesday, Thursda 
and Friday, admission 6d., from 10 a.m. to 6 Ro Museum, 17 
areigry marine, Indian section, = other collections, 219° 
Total, 15,142. Average of Sap week in former years 
19,103, otal from the opening of the Museum, 21,186,027. 


NOTES ON THE WESTINGHOUSE BRAKE, AND 
ON SOME REGULATIONS IN WORKING IT. 
WE have received from Mr. T, E. Harrison, M.LC.E., the 
following memorandum on the Westinghouse brake, which 
may be interesting to some of our readers. It is simply a 
statement of facts coming within Mr. Harrison’s own pro- 
fessional experience, and is not to be taken as an official 

document of the North-Eastern Railway Company:— 

A van has been specially fitted up for instructing the engine- 
men and firemen in the use of the Westinghouse brake under all 
circumstances, The van contains all the apparatus necessary 
for a train of eleven carriages, and pressure indicators are 
attached to show the varying pressure in the reservoirs, 
cylinders, and pipes, An intelligent engine-driver takes the van 
to the different stations, where men are located, and they are 
instructed in the use of the brake, the men taking a great interest 
in it; and when fully understanding its working they are passed, 
and their names entered in a book. A great improvement in 
the working of the trains was observed after the men had been 
instructed. 

Hose couplings bursting.—The number of failures of the hose 
coupling is chiefly to be attributed to their position on the 

having been changed, necessitating the hose being 
removed from the iron ends by the following process:—The hose 
is soaked for frum fifteen to thirty minutes in nearly boiling 
water, and then each end of the hose is put into a machine with 
movable heads, worked by levers, and forcibly pulled off the iron 
nipples, and invariably more or less damaged. The hose 
couplings so damaged have now been nearly all removed, and 
replaced by new ones. 

Triple valves.—All triple valves are examined and cleaned 
every three months, and it is probable that this examination 
will turn out to be more frequent than is necessary—the time 
occupied for the examination and cleansing of each triple valve 
is seven minutes. A little water is sometimes, but not often, 
found in engine triple valves, and in those on vehicles worked 
next to the engine. So far triple valves requiring repairs 
amount to about 1 per cent. per annum. 

Brake cylinders.—Brake cylinders on engines and carriages 
are at present examined every three months ; a little paraffin 
oil is put in, and the pistons are turned round, so that the 
leather washers may lubricated, and wear "evenly. This 
process takes twenty minutes. The leather washers in the 
cylinders seldom require renewing, except in some cases on 
engines where they come in contact with heat. 

‘ain reservoirs on engines.—Water accumulates in these 
reservoirs, at the rate of from one to two gallons per week, 
depending on the state of the atmosphere. The time occupied 
in clearing off this water by a plug is five minutea. If these 
main reservoirs be kept moderately free from water, there is 
very little accumulation of water in the reservoirs on the 
carriages or bottom caps of triple valves. The larger the main 
reservoirs the better, and they ought not to be less than 9 to 10 
cubic feet capacity. 

Dirt.—It is most desirable that dirt should be kept out of the 
working parts of the brake as much as possible, and this depends 
chiefly on the lubricant used in the air pump, and if a little pure 
paraffin oil is used once in two days, very little accumulation of 
dirt, and consequent clogging of the different parts of the brake, 
will take place. 

Governors.—The automatic governors now in use on all the 
engines on the North-Eastern Railway, though little used on 
other lines, have been proved to be of great importance in keep- 
ing up a uniform pressure; they require cleaning every two or 

three months, time occupied being about one hour. 

Donkey pumps.—The lower or air part of these pumps and the 
air valves and case require cleaning every three months, the time 
occupied being about half an hour. The pump itself requires a 
complete examination and cleaning once every nine months, 
taking two men’s time one and a-half days. 

Divers’ valves.—These valves require cleaning every two or 
three months, and take about an hour. All the cost of labour 
in connection with the examinations and clearing above referred 
to is included in the following table:— 

iring and Maint of Westi Brakes and 

‘achinery for the 7 Years 1882 and tne, the Number of 

Vehicles being 2029 Carriages, 637 Guards’ Vans, Horse-boxes, 

d&c.—in all 2666. 


B Labour Total | Avi cost 
Cost of | “*in' | cost of |” vehicle for 
Description of | | mater 
parts. less old | *tting | repairs 
jer and fortwo | Two One 
repairs years. | years. | year. 
£ djs. d. 
Cylinder & parts:— 
linder .. 16 0 0 
— yy 2090 
vers OF 3813 0 
ashers .. ../ 65, 610 0 
Air gauge . 3 200 
3240 60 8 4 8 0 3°44/0 1°72 
Reservoir 
union .. 1150 0 8 OF 118 OO ‘17/0 
Triple valve 86} 80 0 0| 2 8 82 8 010 7°39)0 38°695 
Release valves 144 660 07 0 613 00 ‘600 ‘38 
Cocks .. -| 51) 1210 0} 112 9 14 2 9 °685 
Crosshead .. ../ I} 0 2 6 0 0 3 0 2 910 °005 
Miscellaneous 
Truss rods, 
20 312) $810 0} 2831311) 0 2°13)0 1°065 
Oil (lubricating).| — 964 9 6 40 °415 
Total brake parts..| 241) 162 7 9| 1316 4 5/1 7°92 
Hose pipes and 
tings* ..|5332|/1199 14 0} 6618 01266 7 01/9 6 |4 9 
Reversing the 
pistons... 279 12 0} 27912 2 1°15j)1 0°575 
Wages,men testing} — _ 200 0 0 200 0 016 (0 9 
Salaries inspectors, | 
ol — 596 4 0) 596 4 0) 4 5°67/2 2°835 
1362 1 9/1156 5 82518 7 518 5°35 


when tering th on, the num ere charged is 

above the average, to the extent cleus one-third to one-half. 

The above figures show conclusively that there is great economy 

in the maintenance of the Westinghouse brake. 

Brake Blocks.—The wear of brake blocks is common to all 
continuous brakes, and depends on the number of stoppages 
made by the brake. In the year 1883 the stoppages at stations 
on the North-Eastern Railway were 2,863,756; and on the 
: | Brighton Railway it has been found that the additional stop- 
pages from signals and other causes amount to 50 per cent. The 
cost of brake blocks for one year is— 


£57408. por yehiclo, 


The cost of repairs and maintenance of the pump, triple valves, 
reservoirs, and everything connected with the Westinghouse 
brake, for each engine with its tender, for one year taken on the 
average of two years, amounts to £3 5s. 9d. e brake blocks 
for each engine with its tender for one year cost £1 18s, 10d. 

An analysis of the returns of delays made to the Board of 
Trade by the North-Eastern Railway Company gives the follow- 
ing results for the year 1883 :— 


No. of cases, 
Negligence of men and neglect of regulations.. 21 
Breakage of parts of —— ms as cocks, 
pipes, swan necks.. 

Leakage from various causes 7 
parts of it out of order" 

North B ritish i 

Cases of hose pipes bursting .. 
158=3°04 ,, 


Attention is directed to the few cases of delay from the triple 
valve being out of order. It may here be remarked that the 
above delays are not attended with danger; though called 
“failures,” they are in most cases the best proof of the reliability 
of the automatic brake, acting as a tell-tale to call attention to 
any slight derangement, and they will certainly be gradually 
and greatly diminished in number, particularly in the bursting 
of the hose pipes. The whole result is a delay to one train 
every other week day, of three to five minutes, out of all the 
trains working on the North-Eastern system ; not as great a 
delay as occurs every hour under the working of the block 
system. The returns of failures made by different companies 
for the half-year ending 31st December, 1883, vary a great deal, 
in one case being relatively more than six failures to one on the 
North-Eastern. 

Efficiency of the Westinghouse brake.—It must not be forgotten 
that the great object of the introduction of continuous brakes 
was not for the mere stopping of trains at stations, but that it 
might be used as an emergency brake to prevent accidents ; and 
every day’s experience shows more clearly the efficiency of this 
brake for this purpose, and in diminishing the extent of damage 
when accidents do occur ; and it is generally liked by all engine 
drivers who have used it. It has been found especially useful 
for working steep inclines, of which there are many on the 
North-Eastern system, in some the gradients being as steep as 
1 in 37. The incline on the main line to Whitby, five miles long, 
with curves of 15 chains radius, and’ the gradient less than 1 in 
50, was formerly worked with a train of carriages fitted with 
Fay’s brake. The Westinghouse brake now works the trains 
over this incline, at a speed of from 20 to 25 miles an hour, 
under complete control, the brake being applied throughout the 
running in descending the incline at a uniform pressure. The 
“leak off” brake would be useless on such an incline. There 
does not appear to be any one point in the principle and arrange- 
ment of the Westinghouse brake as now in use requiring altera- 
tion, and it entirely complies with all the requirements of the 
Board of Trade. 

Automatic brakes.—The automatic brakes of all kinds in 
England 30th December, 1883, exceeds the number of non- 
automatic brakes by more than 50 per cent.; and of the auto- 
matic brakes of all kinds in use, more than 60 per cent. are 
Westinghouse brakes. A comparison is given below of the 
number of Westinghouse brakes in use and actually ordered on 
the 30th April, 1884, and on the 20th July, 1880, the increase 
being remarkable :— 

Westinghouse Automatic Brakes, 30th April, 1884. 


— 1,520 .. .. 10,642 
Continental’ railways and the Colonies : 1,219 .. .. 5,571 
4,386 .. .. 29,34 
11,5538 .. .. 63,065 
Return 20th April, 1880 .. .. .. .. 3,277 .. .. 13,502 
Increase in 8 yearsand9 months .. .. 8,276 .. .. 49,563 


* Includes 11,251 wagons. 
There was not at the date of the last Board of Trade 
return a single vacuum brake in use on any of the 
Scotch lines of railway. The Westinghouse brake is becoming 
generally the adopted een for the continental railways. 


THE ASSOCIATION OF MUNICIPAL AND SANT- 
TARY ENGINEERS. 


THE annual meeting of the Association of Municipal and 
Sanitary Engineers and Surveyors was held at Newcastle-on- 
Tyne, on Thursday, Friday, and Saturday last week, in the 
Council Chamber at the Town Hall. Mr. W. H. White, borough 
engineer, of Oxford, the retiring president of the Association, 
occupied the chair at the opening of the proceedings, and about 
forty members attended, largely from towns in the northern 
district. 


The Mayor of Newcastle—Dr. W. H. Newton—accompanied 
by Alderman Wilson, the chairman of the Health and Sanitary 
Committee, and other members of the Town Council, attended 
by the town clerk, Mr. Hill Motum, first welcomed the Associa- 
tion to the borough. His worship briefly referred to the great 


importance of sanitary matters, not only as affecting the health — 


and happiness of the people, but also as intimately connected 
with the commercial prosperity of the country. He expressed 
gratification that the borough engineer, Mr. W. G. Lave, had 
been elected president of the Association for the ensuing year, 
and observed that whilst it was a compliment to the corporation 
and to the city, he was sure it was a selection which would also 
prove advantageous to the Association. Alderman Wilson also 
welcomed the Association as the representative of the Health 
Committee. He said the Corporation were determined to get 
the town into the best sanitary state possible and such confer- 
ences were calculated to further the satisfactory solution of 
sanitary difficulties. 

The President expressed his thanks for the cordial welcomegiven 
to the Association, and said it would be impossible for its mem- 
bers to visit a place of such commercial activity as Newcastle 
without going away wiser than they came. 

Mr. Thomas Cole, the Secretary, read the annual report of the 
Council, which congratulated the members on the continued 
success of the Association. During the year fourteen new 
members had been admitted, making the number now 217 ; and 
the receipts had been £354 17s.; and the expenditure, £234 15s., 
so that there was a surplus of £119 8s. 10d. The Council had 
watched Sir John Kennaway’s Bill and other measures in Par- 
liament affecting the profession, and Messrs, L. Angell and C. Jones 
had been appointed to drafta memorial, to be presented tothe Presi- 
dent of the Local Government Board, urgin g the importance of 
certain amendments being made i in the ‘Public Health Act, The 


/ 

* Has previously received a Telford Medal and also a Watt Medal, Po 

+ Has previously received a Telford Medal. 
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memorial would be followed by a deputation to the President 
of the Board in support of it. The next annual meeting of the 
Association would be held in London. Mr. Jerram, Waltham- 
stow, argued that the opinion of all members of the. Association 
should be ascertained respecting the memorial as drafted, and 
Mr. Vawser, Manchester, and others, expressed similar views. It 
was then decided that the memorial shall not be presented 
until it has first been submitted to and approved of by the 
members of the Association, but leaving it to the Council to 
decide how this shall be done. 

The rules were then discussed, and the scope of the Associa- 
tion was enlarged by making civil engineers and surveyors hold- 
ing chief appointments under municipal or sanitary authorities 
in Scotland and Ireland, in the colonies or foreign countries, also 
eligible as members, subject to the approval of the Council. 
There were several propositions relating to the election of 
the Council, with a view of making it more popular. Last 
year at Oxford itwas decided thatforty, instead of only twenty-two 
candidates should be nominated, and in the discussion Mr. 
Meade, Hornsey, referred to the Institution of Civil Engi- 
neers, which had 3103 members, only nominating twenty- 
nine candidates for the council, four vice-presidents, and 
president. That gave only one candidate to 106 members, 
whereas their forty was equal to five to every forty members. 
Mr. Spencer, Newcastle, characterised this as a most unfortunate 
reference, because the Civil Engineers’ mode of election caused 
general dissatisfaction, but unfortunately it was so provided for 
in the charter, and, it was considered, could not be altered. 
After some discussion, the whole of the propositions were with. 
drawn, and it was decided that the Council, with the addition 
of Messrs. Jerram, Walthamstow, Newman, Ryde, and de Courcy 
Meade, Hornsey, shall revise the rules and bye-laws, and then 
print and circulate them amongst the members, preparatory to 
their being considered at the next annual meeting of the Asso- 
ciation. The Eastern district of the Association was revived, 
and Mr. Buckham, Ipswich, was appointed secretary, and Mr. 
Hall, Torquay, and Mr. Horsley, Batley, were requested to act 
temporarily for the Western and the Yorkshire districts, owing 
to no meetings having been held in either for nearly two years. 

The retiring President then introduced the President-elect, 
Mr. W. B. Lawes, Newcastle, who was received with hearty 
applause, and delivered the inaugural address. He said that 
though their Association had prospered, they must eventually 
incorporate into it the whole of the other eight hundred engi- 
neers and surveyors eligible to become members. They wanted 
every one who could aid or further the interests of the Associa- 
tion, or whom it could benefit. No time could be more oppor- 
tune than the present for establishing the Association on a firm 
basis. Sanitary reform had never been more active, and there 
is every sign of the activity continuing, and the public interest 
in all sanitary matters affecting the health of towns is constantly 
increasing. Every surveyor, however large his district, could 
learn something of his fellows, whilst none were so insignificant 
but they had something useful to communicate. If they were 
thus united, and each member contributed his knowledge to the 
common stock, there was no reason why the Transactions should 
not become as valuable as those of the two larger institutions, 
the Civil and Mechanical Engineers. The sanitary problems 
of the day are many, varied, and of great moment to thousands. 
Some had been problems since history began, and were still 
waiting solution—such as the “removal of refuse,” which taxed 
the skill of Moses. On this had been grafted many minor ques- 
tions, such as sewage farming and the utilisation of refuse; but 
the main question was “how best to remove the refuse beyond 
our boundaries.” The important question of procuring pure 
and wholesome water for domestic use had been solved by some 
towns, and the highest engineering skill had been applied to it; 
but it had not been got rid of, and as population increases and 
thickens in large centres, and as the value of cleanliness of 
person and dwelling as vital conditions of health are more 
widely known, the supplies that were ample twenty years ago 
become wholly inadequate now, and the problem has to be 
solved again. Science, experience, and skill were constantly at 
work seeking to devise healthy dwellings, in which hygienic 
laws shall not be set at defiance; and healthy dwellings for the 
artisan and labouring classes is a much more pressing question, 
which is taxing and will tax the utmost effort of both local and 
imperial legislation. After pointing out that the crowding of 
populations into circumscribed areas is the result of civilisation, 
and the facilities it has afforded for drawing ample food supplies 
from distant sources, the President observed that a population of 
four millions means a daily consumption of 5000 tons of food 
stuffs, and the daily removal of 70,000 tons of solid and liquid 
refuse through the sewers. A month’s stoppage of the food 
supplies would mean starvation to thousands; whilst a week’s 
stoppage of the sewers would be equally fatal from the diseases 
that would be engendered. The housing of the labouring 
classes in London and large towns, where space was too valuable 
to live upon, was a problem which demanded for its satisfactory 
solution both wisdom in deliberation and skill in administration. 
In all these problems municipal and sanitary engineers had to 
take no small part, as advisers and executive officers. This it 
was which made the value of such associations and such 
meetings as theirs, where they could discuss the sanitary pro- 
blems of the day and com and exchange their experience. 
Sanitary progress was aided by their discussions, methods that 
had proved successful and made generally known; and, what 
was equally important, failures were published, their causes 
investigated, and similar mistakes guarded against in other 


laces. 

2 A vote of thanks was accorded to the ex-president, Mr. W. H. 
White, of Oxford, for his valuable services during the past year, 
on the proposition of Mr. Jones, Ealing, seconded by Mr. Gordon, 
Leicester. A like compliment was paid to the President for his 
address on the motion of Mr. Allison, Manchester, seconded by 
Mr. Parry, Reading, and supported by Mr. McRie, Carlisle, and 
Mr. Vawser, Manchester. They all endorsed the President’s 
views as to the importance of the large number of engineers and 
surveyors not connected with the Association being induced to 
become members, and Mr. Vawser said if there was anything in 
the constitution of the Association which needed to be rectified, 
or any change that would bring in a larger number of members, 
it certainly ought to be made. 

Mr. White and Mr. Lawes both responded to the vote of 
thanks, accorded in each case by acclamation. The President 
said he earnestly desired to see the Association become a mighty 
power and influence with the country, both educationally ani 
for the benefit of its members. 

Mr. J. P. Spencer, Newcastle, read a paper on the “ Inspection 
of and Testing of the Sanitary Arrangements of Houses.” He 
agreed with doubts expressed, that the officer of a sanitary 
authority, with the staff and assistance usually afforded, cannot 
find time properly to inspect and test the sanitary appliances of 
all houses in his district. He held that the drains and sanitary 

pliances of all houses should be examined and tested not less 

once a year, and that one inspector, giving his whole time 
to the duty, cannot inspect and test more than an average of 


400 houses per annum. Thus, hardly any sanitary authority 
would keep the requisite staff, even if they had the power to 
make inspection compulsory. Many of the more complicated 
cases would, however, be taken out of the hands of the inspectors 
by the Sanitary Inspection Associations, and the owners of 
better class houses would prefer their being dealt with by a 
private engineer. The powers possessed and the facilities 
afforded by law for inspectors making a thorough inspection of 
dwellings were far too restricted to result in thorough investi- 
gation, much less remedy. He suggested there should be a 
manhole at each house where the drainage joins the sewer, and 
held_this to be a primary step for preventing the spread of in- 
fection by means of drains. The manhole, or disconnecting 
shaft, should be ventilated, trapped against the sewer, and the 
connection of the house-drain into the shaft should be left open, 
so that a current of fresh air might pass up the drain pipes. 
After speaking of the necessity of testing the drain from the 
house to the sewer, especially wherever it passed wholly or in 
part under a house, Mr. Spencer urged that any pipes laid under 
houses should always be of metal, with strong spigot and faucet, 
and lead joints. He then spoke of the means of testing drains by 
water, paraffine, peppermint, and smoke—the latter of which he 
considered the best of all—and laid stress upon all direct connec- 
tion between the house and the-sewers being cut off, the 
proper ventilation of the soil pipe, and the water supply to the 
closet being obtained from a separate cistern. He submitted, 
finally, that the objects should be :—(1) To isolate the drainage 
system of each house from its neighbour and from the main 
sewer ; (2) to construct or alter the drainage of each house, so 
that wherever possible a current of fresh air shall pass up and 
through the pipes ; (3) to have all houses, old or comparatively 
new, inspected and tested at least once a year ; (4) in the cases 
of new houses, to see that the first two objects are attained and 
carried out during the construction of the buildings, and as 
forming part of their original construction ; (5) in the case of 
old houses, to have the first three objects carried out with as 
little expense and inconvenience to the owner and occupier as 
possible ; and (6) in all cases to have the inspections made by a 
disinterested person of education, intelligence, and special skill 
--in other words, “an expert,” and one who is capable of 
advising as to the best means of remedying the defects found to 
exist, and of preventing those likely to arise. 

Mr. Jerrom, Walthamstow, characterised the paper as more 
suited for the consideration of sanitary inspectors than sur- 
veyors. As to pipes inside houses, earthenware ones covered 
with 6ft. of concrete, as in the South of England, would 
effectually prevent the escape of any sewer gas. He agreed, 
however, that houses should be inspected annually, that its con- 
dition should be recorded by the local authority, which record 
should be open to the inspection of the owner on payment of a 
small fee. An inspector could, in his opinion, deal with 1200, 
or at least 1000 houses, in a year; but he regretted that the present 
powers for compelling owners to alter unsanitary arrangements 
in old houses as too restricted. Mr. Gordon, Leicester, 
spoke also of the difficulties of dealing with the unsanitary 
arrangements of old houses, even where it was known that there 
were several direct connections between the house and the 
sewers, unless actual complaint was made of the existence of a 
nuisance. He agreed that additional legal powers to compel 
necessary improvements to be executed were required, in order 
to deal effectually with such cases. Mr. McKie held it was im- 
possible to make an earthenware pipe permanently gas tight. 
The other day, in testing, the water did not leak at the joints, 
but through the pipe. He held every house should be properly 
self-cleansing. There should be for this purpose a self-acting 
flushing chamber at the head of the cistern. If only the drains 
were effectually flushed and cleansed there would be no diffi- 
culty. The water from a lavatory or bath-room might be 
utilised for self-flushing tanks, which might thus be done with- 
out entailing any more expense for water, where it is supplied 
by meter. Mr. Newman, Ryde, exhibited and explained a 
syphon trap which he had designed, to facilitate the inspection 
of the condition of house drains. Mr. Hall, Stockton, dissented 
entirely from the suggestion that the inspection of old premises 
was beyond the province of a borough surveyor. He held that 
it was as much his duty to direct what should be done to 
remedy defects in old premises, as to see that the drainage of 
new houses was constructed in a satisfactory manner. Mr. 
Platt, Rochdale, explained that, under bye-laws there, the drain 
from the sewer to the house could not be interfered with unless 
notice was given to the Corporation before it was touched. This 
was secured by having an authorised list of contractors the 
same as plumbers. Then the alteration made was inspected by 
the borough surveyor, and in this way they ensured the work being 
efficiently done. Mr. Parry, Reading, held that though the 
inspector of nuisances might visit and inspect premises, he 
should report to the borough engineer, and the latter alone 
should direct what structural alterations should be made. Mr. 
Jones, Ealing, held they should strongly protest against its 
being taken as the opinion of the Association that it was the 
province of the inspector of nuisances to deal with these matters. 
He held that they should be entirely, absolutely, and completely, 
under the control of the engineer or surveyor of the sanitary 
authority. They should not give up to a subordinate one of the 
most important duties entrusted to them as surveyors. Mr. 
Alison spoke of Mr. Spencer’s paper as only containing what 
every competent surveyor fully knew. 

At this stage the discussion was adjourned, and after visiting 
the Castle, the American Steam Laundry, Messrs. R. and W. 
Hawthorne’s locomotive workshop, and driving round the new 
park, the members of the Association dined together in the 
evening at the Grand Turk’s Head in Grey-street, under the 
presidency of Mr. Laws. 

The discussion on Mr. Spencer’s paper on the Testing and 
Inspecting the Sanitary Arrangements of Houses, was con- 
tinued at the meeting on Friday night, when the President 
expressed himself strongly in favour of earthenware pipes. 
In taking up defective drainage, he had almost invariably found 
any fracture in the pipes was owing to imperfect bedding. It 
was impossible to get an ordinary labourer to scoop a hole large 
enough for the flange of a clay pipe, and whenever a pipe thus 
rested on the flanges it would break. In order to obviate this 
he had been in the habit of having them laid half their depth in 
concrete. There was thus less liability to break, and they 
could be inspected before being filled up. He thought Mr. 
McKie’s idea of a self-acting tank a capital idea for keeping 
house drains clean, but was afraid it would increase the con- 
sumption of water, and that the ordinary 40 gallons per head 
would no longer be sufficient. The water which passed from the 
house was amply sufficient to flush the drains, if put in at once, 
instead of only in driblets. He agreed that it would be an 
advantage for the public authorities to construct the drain from 
the sewer to the boundary of the house. Frequently a jerry 
builder only put in drains which lasted until he had built and 
sold his houses, when they soon had to be reconstructed at the 
public cost. It would be better and more satisfactory if these 
drains were first put in by the local authority, even if the 


owner were only charged 70 or 75 per cent. of the actual cost. 
It would also be cheaper for the ratepayers, because the cost of 
reconstruction would then be obviated. Mr. Gordon, of Lei- 
cester, and others, also spoke on the subject, and Mr. Davis, 
Stratford-on-Avon, asked whose duty it was to take action when 
a complaint was made of a nuisance existing on old premises? 
The ex-President said he thought he should be expressing the 
opinion of the Association when he said that the Inspector of 
Nuisances should make an inspection and report to the surveyor, 
who should then recommend any structural alterations he 
deemed necessary, Mr. Escott, Halifax; Mr. Meade, Hornsey; 
Mr. Fowler, Manchester; and Mr, Lobley, Hanley. Mr. Spencer 
replied to the criticisms on his paper, for which he was then 
cordially thanked, on the suggestion of the President. 

Lieutenant-Colonel Jones, of the Sewage Farm, Wrexham, 
then read a paper on the best practicable and available means of 
rendering sewage harmless. He urged that there should be a 
certain elasticity in the law's requirements, as if a low standard 
were fixed there would be no improvement, and a high standard 
is in certain cases unattainable, and to enact it would simply 
bring the law into contempt, whereas popular feeling will always 
support a practicable and available measure. It is now gener- 
ally admitted that the contest between the various systems of 
dealing with sewage had only been a drawn battle, because 
differing local conditions, rather than the intrinsic merits of 
those systems, should in each case determine their selection or 
rejection. Where suitable land could be obtained at reasonable 
cost, and its irrigation can be properly conducted, there could 
be no doubt as to the policy of adopting that mode of dealing 
with sewage, both on sanitary and financial grounds. Such 
favourable conditions for irrigation, however, were often want- 
ing, when some measure of clarification by precipitation or 
simple deposition may, in some such cases, constitute the “ best 
practical and available means for rendering sewage harmless.” 
Or the sewage, or its partly clarified effluent, might, in some 
cases, be safely and cheaply discharged into the sea, or into a 
volume of fresh water relatively large enough and sufficiently 
charged with oxygen to render such sewage harmless. The point 
on which he desired to elicit an opinion was as to the expe- 
diency of adopting the elastic standard as opposed to any hard 
and fast one ; but he thought at the same time that it would 
be well for the Local Government Board to put forth some 
practical advice for the guidance of the sanitary authorities, 
with whom the choice of remedies for existing evils must ulti- 
mately rest. He did not for a moment contemplate surrender- 
ing any part of local self-government, but still thought the 
central authority ought to give advice and protection to subor- 
dinate bodies, which could seldom obtain the wide experience 
required to ascertain what are the best practicable and available 
means without going through greater tribulation and expense 
than can be expected to be incurred by ratepayers or their 
representatives. Mr. Hanson, Wakefield, exhibited his auto- 
matic water machine for raising sewage sludge from depositing 
tanks, and explained his system of treating sewage with black 
ash—a waste product of soda manufacture. He said that 
black ash, by exposure to the air, absorbed such an amount of 
oxygen, that when mixed with sewage it purified it. He 
stated that, if made into solution, and put into sewage 
manholes, there would absolutely be no sewage gas generated. 
His system, in 1876, was tried in competition with some 
forty others by the Leeds Corporation, and was pronounced 
to be the best and also the cheapest. Mr. Vawser, Man- 
chester, spoke of the contradictory views entertained on 
sewage disposal by Local Government Board inspectors, 
and instanced a case where one dissented from what another had 
cordially approved. He strongly urged that they should have 
free-trade in sewage, and that the Local Government Board 
should sanction any reasonable and feasible scheme proposed by 
a local authority. Mr. Pritchard, Birmingham, cited the case of 
the Lower Thames drainage scheme. It was sanctioned by the 
Local Government Board after a strong opposition and fifteen 
days’ hard fighting; but Parliament had refused its sanction, 
and thus a fruitless expenditure of £50,000 had been entailed. 
He held that the system of dealing with sewage adopted must 
depend upon the local circumstances, and cordially endorsed the 
opinion that there should be free-trade in sewage. Mr. Fowler, 
Manchester, said the standard in the Local Government Board 
book of 1876 was unattainable; endorsed what Mr. Hanson had 
said about his system at the Leeds experiments, and described 
the nuisance at Blackpool and other seaside places, where the 
raw sewage was poured into the sea, from its being carried back 
again by the sea and strewn along the shore. Mr. Spencer, 
Newcastle, expressed a hope that discharging raw sewage into 
any river, or into the sea, will soon be absolutely prohibited. 
Mr. Gordon, Leicester, referred to some startling evidence given 
before the Parliamentary Committee on the Lower Thames 
Valley drainage scheme, to the effect that the best modes of 
treating sewage still left 20 per cent. of the polluting 
matter in the effluent water, which was considered pure enough 
to be poured into rivers. Hence he argued that where there 
was a sufficient volume of water, raw sewage might be poured 
into it, and it would not be so bad as the effluent water. The 
President pointed out that the alteration in the character of the 
sewage left in the water was held by all to be an important part 
of chemical treatment, so that the 20 per cent. which remained 
was less noxious than 1 per cent. only of the original. He 
heartily agreed with Mr. Vawser as to the necessity of there 
being free trade in sewage. Lieutenant-Colonel Jones briefl 
replied, and was thanked for his very interesting paper, whic 
he said had elicited exactly the opinion which he desired the 
Association should express. 

Mr. James B. Hall, borough surveyor of Stockton, read a 
paper on steam tramways, a portion of which, relating to the 
expense of running Merryweather’s engines on the Stockton and 
Darlington steam tramway, has already appeared in these 
columns—June 29th, 1883. He expressed regret that steam 
power was not more generally used on tramways, and sum- 

i the essential conditions as being:—(1) There must be 
no visible smoke or steam; (2) no visible fire; (3) the working 
machinery must be out of view, and not cause noise calculated 
to frighten horses or annoy the public; (4) the engine must be 
so constructed that the driver is always statiuned in front, and 
he must have absolute control over the engine and brake; (5) 
the brake must be of the most powerful description, so that 
an instant stoppage can be effected ; (6) the engines as well as 
cars should be short-coupled to facilitate the turning of sharp 
curves with safety ; (7) all wheels should be properly grooved, 
and automatic regulators should be provided. No accident had 
occurred in Stockton, and he considered steam both cheaper and 
more economical than horse-power. The gradients generally 
did not exceed 1 in 50, with the exception of 1 in 18 for a short 
distance outside the town, which, from its wide level streets, 
was peculiarly well adapted for tramways. Mr. Pritchard 
characterised the working expenses quoted by Mr. Hall, 3°12d. 
per engine per mile, as exceptionally low, and gave some details 
of working Kitson engines, where the cost was 5°13d., and that 


was considered low. He apprehended the former did not 
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include renewals, which in his own estimate figured for 1°43d. 
per mile, He expressed regret that, on the score of humanity 
as well as of utility and economy, steam power was not generally 
substituted for horse power. The objection to steam, he said, 
was not on the part of tramway companies or the Board of 
Trade, whose general conditions were very fair, but on the part 
of local authorities. Mr. Spencer, Newcastle, spoke of the 
unsatisfactory character of existing governors. He urged 
that they should not release the brake when they had 
come into operation until manual power had been applied 
to do so, otherwise in the absence of the iver, 
when the governor should be of practical use, it would 
entail the risk of a series of collisions or sudden stoppages. 
There was this objection, too, that whereas in ascending steep 
gradients the engine wheels might be going at the rate of more 
than ten miles, yet the engine and cars might be only ascending 
very slowly, yet the governor would, because the wheels were 
revolving at the rate of ten miles an hour, come voluntarily into 
action, and arrest even the slow progress that was being made. 
Mr. Platt, Rochdale, approved of a suggestion made * Mr. 
Hall, that tramcars should only stop at fixed stations, to be 
indicated at night by coloured lights, to take up and set down 
passengers; but one or two speakers dissented, and held that 
except in populous districts, and where people must travel, the 
chief convenience of a tramway, and what conduced greatly to 
its success, was the facility afforded for getting on the tram and 
alighting from it just where a passenger desired. The discussion 
was not closed when the meeting rose on Friday night, and was 
continued on Saturday morning by Mr. Vawser, Manchester, 
who gave some of the results of his experience in connection 
with the Manchester and Rochdale line. Other speakers 
followed, and having replied, Mr. Hall was thanked for his paper. 
On Friday evening the members visited Sir Wm. Armstrong's 
ordnance factory at Elswick, the Elswick Collieries, and 
the Swan and Edison electric light companies’ works. 
After the formal sitting on Saiurday morning, the mem- 
bers of the Association spent the day on the river Tyne, 
visiting the various points of interest, including the new 
docks to be opened next month by the Prince of Wales. 
On reaching Tynemouth, an exhibition of the mode of rendering 
assistance to vessels in distress, by the rocket apparatus, was 
given by the crew of the Tynemouth lifeboat, who went through 
the whole operation of rescuing those supposed to be on board a 
shipwrecked vessel, who were brought across the mouth of the 
river in a cradle attached to the line thrown from a rocket. 


THE ROYAL INSTITUTION. 


MONSIEUR E. MASCART, ON COLOURS. 

Suortiy before the close of the Royal Institution session, 
Monsieur E. Mascart, Professor at the College of France, delivered 
a Friday evening lecture in French, on colours. Mr, Warren De 
La Rue, F.R.S., manager and vice-president of the Royal Insti- 
tution, occupied the chair. 

Professor Mascart began by saying that it was a bold under- 
taking to address, in a foreign language, listeners well versed in 
the subject of the lecture, and in a theatre in which they were 
accustomed to hear the greatest scientific minds of the day ex- 
pounding their discoveries, Light, he said, is distinguished by 
two qualities, intensity and colour ; the intensities may be com- 
pared by means of physical apparatus, but colours cannot be 
dealt with without calling into play the physiological impression. 
He, then briefly explained the nature of the solar spectrum, and 
added that if a portion of the rays of the spectrum be re-united 
at one point, either one of the primitive colours more or less 
pure is produced, or a new tint. If the spectrum be divided 
arbitrarily into two parts, and the rays of those parts be united 
by themselves, two distinct colours are produced, and when 
these two colours are united, white light is the result. In the 
phenomena of rotary polarisation white light is also separated 
into the most brilliant colours, the re-union of which produces 
white once more. Whatever the rays which build up a colour, 
the sensation uf but one colour is given through the organs of 
vision ; the eye, unlike the ear, has not the power of distin- 
guishing all the notes which build up a harmony, to use an 
analogical way of expressing the fact. The eye cannot tell 
whether an apparently pure colour is simple or compound, 
except in the cases of purple and rose, and then only 
because those two colours are known not to exist in 
the spectrum. It is the same with the colours of nature and 
those used in industry; an object returns to the eye a portion 
only of the light it receives from the general supply. The 
separation may be effected by transmission, as in the case of 
coloured glasses ; by reflection, as from the surface of metals ; by 
diffraction, as in the wings of certain butterflies and in the 
coronas seen sometimes around the moon. That portion which 
does not reach the eye is either absorbed or sent off in a different 
direction. Putting on one side the effects of fluorescence, it will 
be seen that an object has no colour of itself, it can but borrow 
from the general light the rays proper to itself, and it presents 
different aspects in accordance with variations in its mode of 
illumination. A red ribbon, for example, placed in various parts 
of the spectrum appears black, except in the red rays, where it 
gives back an almost homogeneous light. A rose-coloured ribbon 
appears luminous in an unequal manner in different parts of the 
spectrum ; the light it reflects is therefore very complex. 

_ They might ask how nature would appear in homogeneous 
light. Objects would appear more or less brilliantly lighted, 
but of one colour, and if no other colour existed to give a term 
of comparison, the sensation would be that of the presence only 
of white, black, and intermediate shades of grey. The volatilisa- 
tion of a salt of soda in the flame of a Bunsen’s burner gives a 
homogeneous yellow light; under this light the art of the 
painter exists no longer. He would ask them to look upon a 
superb painting by Edward W. Cooke, lent him by Sir William 
Bowman, representing Venice under the setting sun. In that 
light it appeared to be but an engraving. Again, he would 
present another picture, this one painted by an artist placed in 
monochromatic light, and who thought that he was using only 
black and grey colours; this picture, as they would see by white 
light, was painted in the most brilliant colours, In the pure 
caged light which he produced once more, a bouquet of flowers, 

e said, appeared but a collection of white and grey spots on 
black foliage. The human figure took on a cadaverous look; 
the effect was monotonous, strange, and sepulchral, and it 
would be a strange punishment to be condemned to live in 
such a —. Persons so situated would feel joy indescribable if 
the wand of a fairy brought out the objects around in their 
ordinary colours, as he would then do by lighting a strip of mag- 
nesium, and he was sure that they must all have a feeling of 
relief at coming to the end of such a lugubrious experiment. 

Thus the impression of colour depends upon the effect produced 
on the retina, and it follows that the human eye cannot always 
equally well exercise this function. Different parts of the 
retina give a different impression of the same colours; 


those rays which enter the eye in a lateral direction give 
enfeebled effects as regards colour, and none at all towards the 
limits of the field of view. 

A more important fact is that the eyes of different people 
cannot distinguish colours with equal facility, and sometimes 
confound together colours which to other persons are the most 
discordant, such as mn and red. The discovery of this 
particular infirzaity is due to Dalton, who was afflicted with it him- 
self to a high degree, and who analysed the errors of his judgment 
with the greatest care. That which the English call “colour blind- 
ness” isin France called “Daltonism,” which is rather abusing the 
name of a philosopher who has other and superior titles to have his 
name handed down to posterity. This defective vision, so long 
unrecognised, is in reality very common. Ten persons out of 
every hundred are more or less colour-blind, and sufficiently so 
to be put in evidence for careful examination. Ordinarily the 
imperfection is not inconveniently great, and is unconsciously 
corrected by habit, by the recollection of objects, and by the 
judgment of others; but the cases are extreme when men cannot 
distinguish red from green, a cherry or a ripe strawberry from 
its surrounding foliage, a red light or a green light in the signals 
used on shipboard and on railways. Artists have sometimes a 
marked predilection for certain colours, Lesueur used a pro- 
fusion of blue in his paintings; Turner, a profusion of red. It 
is a fair matter for inquiry whether this was absolutely inten- 
tional or the consequence of physiological condition. Some 
persons are colour-blind from birth, others but temporarily so 
from illness, or as the result of an accident ; in certain nervous 
affections colour-blindness appears in a most bizarre manner. 

The sight, more than the other senses, is the victim of number- 
less errors and illusions, Limiting these errors to those con- 
nected with colour, it is but necessary to refer to those due to 
the effect of two adjacent colours, to those also which follow the 
impression of an image, or to the subjective colours seen with 
closed eyes as the result of mechanical action upon the eye. He 
would, in this respect, turn to the apparent relief of colours. In 
an ordinary spectrum upon the screen, the colours thrown—in 
this instance by a direct vision prism—appear to be all in one 
plane, but if either the prism or the diaphragm in front of the 
electric lamp be rotated slowly, the colours assume the form of 
a wave in relief, with the red in advance. The effect is more 
decided with a V-shaped diaphragm, causing, as they saw, the 
spectrum to appear like a veritable snake. Replacing the dia- 
phragm with another having the word “ Davy ” cut in it, they 
saw the letters standing out in relief, like those above certain 
shop windows. 

In addition to the colours ordinarily seen, the spectrum 
throws other radiations, some more refrangible than the red, and 
warmer, others more refrangible than the violet, and distin- 
guished by their photographic and fluorescent qualities. The 
ultra-violet. spectrum occupies a space nearly equal to that of 
the luminous spectrum, and Professor Stokes has proved that 
this invisible end of the spectrum as thrown by the electric 
light is five or six times longer. It is surprising that the eye 
sees so small a portion of the radiations from a luminous source. 
It is the same with the other senses ; the touch gives but a 
limited idea of temperature ; the ear perceives neither very 
grave nor very acute sounds, and the higher sounds produce a 
painful impression. At the infra-red end of the spectrum, the 
visible spectrum is arrested somewhat sharply, and the efforts of 
Brewster extended the limits of their action but a little ; 
Captain Abney’s experiments have successfully given a complete 
history of the region beyond the red. At the other end of the 
spectrum the visibility persists in a remarkable manner. 
Helmholtz has shown that with care all this end of the spec- 
trum, so far as it can be photographed, can be seen by the eye. 
The amount of refraction of these rays varies with the substance 
employed in the optical apparatus, but if the length of this 
invisible end of the spectrum be defined by the length of the 
waves of the radiations, it may be said to include one octave 
more than that of the visible spectrum. In studying the light 
emitted by the vapours of certain metals, he—the lecturer— 
found that when a prism of Iceland spar was used, ordinary 
vision could distinguish a spectrum three, or four times longer 
than the ordinary visible spectrum—see, indeed, all those rays 
which it is possible to photograph. 

Sir William Thomson has expressed surprise that Nature has 
forgotten to give us a sense to perceive those magnetic 
phenomena in the middle of which we live. Here, on the con- 
trary, we are in the midst of radiations, some of which are 
absorbed energetically by the humours of the eye, others strike 
the retina, yet we know nothing about them in ordinary life. 
Does it not appear from this that there is a want of harmony in 
the organic structure? Is man susceptible of more organic 
perfection, and is it possible to follow this revealed thread of 
P in improvement in the structure of the eye? An 
eminent Englishman has not disdained to occupy himself with 
this question. Mr. Gladstone has made a complete examination 
of the words for colour used by Homer, and shows that they 
are applied in an uncertain manner; that the great poet 
appears to confound green with yellow, and blue with black. 
But the interval which separates Homer from us is a short one 
in the history of humanity. The Greeks, but a short time after 
Homer, showed good knowledge of colour, as exemplified by their 
works still in existence. In the middle of the seventeenth cen- 
tury, in the time in which Lesueur made such great use of blue 
in painting, is it not singular that a poet exceptionally natu- 
ralistic, La Fontaine, never once employed the word “blue” to 
describe a coloured object or the colour of the sky ? The smallest 
romance of to-day gives a more perfect record of colours. In early 
times literature had but to recount the facts of history or the 
passions of man, to produce the desired impression on the mind 
of the reader; the painter was concerned only with design and 
colour. For some time, at least in France, it seems as if the 
réles have been changed ; literature is becoming picturesque and 
painting becoming impressional. Without recourse to the hypo- 
thesis of a modification in our organs, the change of ideas and 
the desire for novelty serve to explain the coloured language of 
modern literary men. Otherwise, if man is capable of such rapid 
organic improvement, it is necessary to admit that those savages 
who are still in the stone age, as at Cape Horn, do not share in 
the general progress. The French expedition to Terra del Fuego 
discovered that the natives had names for two tints only—one 
name for red and another for blue, green, and analogous tints. 
This was simply because colours did not play an important 
in their existence; with a little practice they could distinguish 
and classify various colours and different shades thereof as well 
as any European. 

Is the sight of animals the same as that of man? Have they 
the faculty of perceiving radiations to which we are insensible? 
To reply to this question he would repeat Monsieur Paul Bert’s 
curious experiment. In a glass vessel he placed some water 
containing a great number of the little fresh water crustace 
belonging to the family of Daphniade. When he lighted upa 
part of the vessel, but not too brilliantly, the water-fleas for 
the most part entered the luminous portion. When a spectrum 
was projected through the vessel, the water-fleas again entered 


the luminous part; the smaller of them swam about in the 
whole length of the spectrum, a few of them in the red, many 
in the yellow and green, more still in the blue and violet, and 
there were some in the ultra-violet. The larger water-fleas, on 
the contrary, collected almost exclusively in a straight line 
between the green and the blue. These animals, then, see by 
the same rays as ourselves, despite the distance which separates 
man from the crustacwe in the zoological scale; they seem even 
to partake of our infirmities, for some of them behave as if they 
were colour-blind. Sir John Lubbock had made in the labora- 
tory of the Royal Institution an excellent series of researches 
on the sight of ants, bees, and wasps. One result especially was 
very curious; he discovered that to ants the ultra-violet rays 
were brighter than those of the ordinary luminous spectrum. 
The natural history of animals studied from this point of view 
would be of high interest. 

Colours have a psychical influence, and this moral impression 
is but the translation of a physiological action. In certain 
establishments for the treatment of the insane, a light in which 
yellow rays preponderated was found to promote cheerfulness 
and quietude among the patients ; he did not mean such a pure 
yellow as that obtained by means of salts of soda. Luminous 
and thermal rays influence the growth of plants. A plant grows 
more healthily in light than in darkness, but its general nutrition 
and transversal development is retarded. Here the different 
colours have a marked influence. The retarding action is 
insensible under the obscure rays, but it reaches a first maximum 
in the red, a minimum in the yellow or the most illuminated 
part of the spectrum, and a great maximum in the violet. 
Light of short wave-length is therefore most active. Plants 
turn towards the light because of this retarding action; the 
parts near the light grow more slowly than those in shadow, 
and under the unequal tension the plant bends its head. This 
action again is insonsible in the yellow rays, is somewhat marked 
in the red, and has its maximum in the blue and violet. 
Plants have two kinds of respiration. One goes on regularly b: 
day and night, and results in the evolution of carbonic aci 
The other takes place only in the light, and results in giving off 
oxygen, carbon being taken from the carbonic acid in the air, to 
build up sugar and wood. Chlorophyll, the green colouring 
matter of plants, plays the principal part in this nutritive 
respiration, and the various colours have an unequal influence on 
the process. The formation of cholrophyll under light of average 
intensity takes place in all the rays of the spectrum, feebly in the 
infra-red, with a maximum in the brightest yellow, and a regular 
diminution into the ultra-violet region. The curve resembles 
that given by Fraunhofer for the luminous intensity of the 
spectrum, but is more extended in the more refrangible part. 
There is a certain intensity of light best for the formation of 
chlorophyll, upon which the full light of the sun has a destructive 
effect. Oxygen is formed by plants in the presence of chloro- 
phyll only; chlorophyll gives an energetic absorption band in 
the red, and two others in the blue and violet, and these are 
precisely the rays which enable the green substance to decompose 
carbonic acid, as proved in an ingenious way by M. Engelmann. 
There are two kinds of bacteria—one kind breathes and flou- 
rishes in the presence of oxygen, the other kind is killed by 
oxygen. The former may be seen under a microscope settling 
upon air bubbles to get oxygen. When the water is without 
air, and a piece of weed is put in it, in a feeble light, the bacteria 
swim about indifferently; but if a bright white light be thrown 
upon the weed the bacteria precipitate themselves upon it at 
once to seize the traces of oxygen disengaged. When a small 
spectrum is thrown upon a cut section of the weed, the bacteria 
accumulate upon the plant in the red at the point of maximum 
absorption by chlorophyll, then in the blue, and the density of 
the population nearly reproduces the absorption curve of the 
colouring matter. 

The colour of seaweeds is influenced by light. They are blue 
usually at the water level, greener lower down, and brown and 
red at greater depths. This is not the effect of depth of water, 
for they are brown and red in shaded places, and in crevices in 
rocks near the high-water mark. 

To conclude, in the words of Lavoisier:—“ Organisation, 
feeling, spontaneous movement, life itself, do not exist except 
upon the surface of the earth, and in places exposed to light. 
Possibly, the fable of the torch of Prometheus was the ex- 
pression of a veritable philosophy which had not escaped the 
ancients. Without light nature is without life; she is dead and 
inanimate ; a good God in giving light has covered the surface of 
the earth with organisation, feeling, and thought.” 


LETTERS TO THE EDITOR. 
(Continued from page 44.) 


WATER-TUBE BOILERS. 

S1r,—Referring to your leader in issue of 13th June, and suc- 
ceeding letters under same heading as this, I am pleased that a 
subject in regard to which we ap to be considerably in arrears 
is opened for discussion, and gladly contribute a few remarks, 
rough and disjointed, as need only be ex from a bred boiler 
fireman, although for a very long time a boilermaxer and mender, 
also a ger and inspector, and what is perhaps as much to the 

resent point, a breaker up into scraps of types of the multifarious 

orms of boilers in use, including water-tube ones, in respect of all 
which I me | be entitled to a small share of your space on the sub- 
ject in hand. 

A very striking indication of the state of our knowledge and our 
position in regard to steam boilers is gathered by reference to 
explosion records, and by contemplation of the destruction and 
death rate which they tabulate; but nowhere perhaps is the sub- 
ject brought out more impressively than is done in Sir William 
Armstrong’s address to the British Association at York in 1881, 
which, as touching steam generation, may here be profitably 
quoted:—“‘ Dividing,” says Sir William, “‘ the whole heat energy 
into ten equal parts, two escape by the chimney, one is lost by 
radiation and friction, six remain unused when the steam is dis- 
charged, and one only is realised in useful work. It may be fully 
admitted that the greater part of the aggregate loss is inevitable ; 
but are we to suppose that the resources of science, ingenuity, and 
skill have been exhausted in the attainment of so miserable a 
result? Nothing but radical changes can be expected to produce 
any great mitigation of the present monstrous waste. .. . Why is 
it that we have to throw away at the very outset of our operations 
twice as much heat as we succeed in utilising in the engine?’ I 


part | may say at once I have a decided opinion that, if we are to get from 


under the burden of these well-deserved reproaches, we must hope 
for a considerable portion of the easement coming from water 
tubes, abused as they are in some quarters. course princely 
incomes will be very seriously impaired, and thousands of occupa- 
tions altogether gone, with the introduction of an table sub- 
stitute for the Lancashire, Cornish, or tubular types of boilers, and 
it is not in the nature of things to expect that those to be affected 
as 
ey exist. 

I think your leader, which forms the starting point of corre- 
spondence under this heading, very fair and reasonable, but I am 
not sure that it is altogether accurate in saying “‘ The water-tube 
boiler is probably very nearly—if not quite—as old as any in use.” 
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No doubt we can find water tubes in the hands of George Stephen- 
son and other pioneer engineers, down to and including the days of 
the Howard boiler—a structure in no sense favourable to the pro- 
gress of water tubes—which by shorter or longer stretches of 
imagination, in different cases, may be likened to things of the 
same name lately claiming attention. But early water tubes, 
like early sewing machines, or items of the breech-loader 
of last regs are not now comparable any more than 

are with uctions of the present day, as 
exemplified in boilers of the shape and make of Root’s, Babcocks 
and Willcox, Belleville boilers, or some fine specimens of such 
boilers to be seen in use in the industries of Germany, or of 
such varieties, for example, as were exhibited at Dusseldorf in 1880, 
the exhaustive testing of which was witnessed by the writer, all such 
boilers as indicated are absolutely free from such pestering things 
as cast-on sockets, brazed-on cups, quickly perishing soft joints, 
wedged ferrules, and a whole lot of other crude accessories em- 
ployed in connection with early water tubes, the reminiscences of 
which are anything but agreeable to those who had to do with them. 
Why twenty years agoI do not think the roller tube expander 
was so much as invented, and the drifting ones then u were 
often innocent of the lathe, and asa matter of course, often produced 
incipient rents in the sockets, ending after a few months’ use in splits 
or unseemly leakages ; but more than this, half-a-dozen tubes of 
the kinds demanded in modern structures could scarcely have been 
got out of a lot of two score which would fit to one gauge with 
tolerable aaa whilst a large percentage had bad welds at one 
part or other. 

Again, we were ignorant of a great many things in early 
water-tube days which we well know now—for example, we 
little appreciated the advan of the snifter pipe in draw- 
ing off dry steam from s steam spaces, except indeed 
in locomotive practice; or who, for example, thought it 
possible that a 2in. diameter tube would vomit out its water and 
perish by melting, in a furnace that would produce no effect what- 
ever on a 3in. one, but the normal generation of steam through its 
skin; whereas in the case of the introduction of, say, the Lanca- 
shire boiler, there were no troubles akin to such as are indicated, 
no breaks or divisions analogous to those which have stopped the 
march of the water-tube boiler—for I can testify to having seen, and, 
in fact, occasionally to having fired, a Lancashire boiler nearly as 
pure and thoroughbred in all its lines as the latest from the — 
of the—soon to be t ship canal, which was said to have been 
built before Waterloo. But be that as it may, certain it is its 
breaking up took place in 1845, and it was then fatigued in all 
its parts and old-like. This information, in view of the pride of 
the Lancashire boiler’s descent, which runs high in certain quarters, 
may not be flattering; but better than that, it is true, and if it would 
help to make up the difference to any offended friend, I might yet 
be able to obtain a fragment of its flues, and present it as a peace 
offering, were it, for instance, promised a place alongside of a few 
specimens of early burnt water-tubes, burst caps, split sockets, and 
bad welds stored somewhere in Manchester, no doubt for lauable 
purposes. The legends of these relics are, nevertheless, sometimes 
eee so as to terrify well-meaning steam-users and feeble- 
kn mechanics by a few would-be boiler dictators and glib 


pen-handlers, some of whom terrified all Christendom a quarter of | | 


acentury ago by their similar stories of heat surcharged steam, 
decomposed steam, spheroidical steam, and other boiler explosion 
mysteries, and someof whom by their benighted dictum countenanced 
judgment againsta poor boilerstoker—a companion of mine—to long 
punishment, for a sudden generation of steam on red-hot plates. 
Looking broadly at the matter, it does not ap as if we had 
much to boast about as to this so-called Lancashire boiler. We 
- it from our grandfathers on the banks of the Clyde—not the 
rwell—whence we have the hay-stack form. No doubt in that 
quarter its flues were breached, its furnace roofs co: ted, its 
tubes crosspiped, its dimensions enlarged, and, last of all, it was 
there supplied with a crutch in the form of a fuel economiser; but 
after all we will hand it to our children the treacherous, murdering 
crocodile we got, in place of the guileless, innocent, turtle dove 
some think we have made it—for why, its entrails are more than 
ever —— of defilement from overlaps, rivet-heads, and other 
sediment holdfasts, and in certain instances also its flues have 
been bulged or contracted, flanged or flattened, advanced or re- 
turned, and otherwise tortured to no better purpose, generally 
speaking, than the aggravation of expanding or contracting strains. 
In fact, many as well as I, think we are about to hand it down to 
posterity, having added nothing worth naming to its efficiency or 
safety, if we except the efficiency in virtue of the aforesaid crutch 
and the safety due to our superior materials and its construction 
by our splendid machine tools and splendid workmen, together 
with higher skilled and more careful inspection and management. 
I know all about the pounds of coal and water, the evaporative 
power, the absence of priming, gold medals, and the rest of it 
claimed as applying to sundry types of this boiler, at exhibitions and 
on other State occasions, so that I am not to be supposed as speaking 
at random, nor yet must it be supposed that I disparage the econo- 
miser by designating it a crutch. It is a creditable enough 
structure by itself, and during a reign of what future generations 
may esteem as little better than boiler conceit and quackery, it has 
done admirable service to thrifty steam users. di t 


a large connection, however moderate his abilities, seldom remains 
long without having enough to do, at any rate to find himself in 
bread and cheese. But there are many who when out of their 
articles, or later, when a temporary oe is finished, leave their 
masters, as Mr. Audain says, with his best wishes and perhaps an 
introduction to two or three engineers, who again may pass him on 
to one or two others; and failing their being able to help him, 
what is he todo? He will soon find that people don’t like young 
men, of whom they know nothing, walking into their office to ask 
fora job. He advertises till he is tired. He will perhaps go, as 
I did, to one of our Colonies, only to find that everything is given 
to local men whether qualified or not, and to be told that he 
should have brought his appointment with him. I think this is 
not an exaggerated statement of many a man’s case, and any 
amount of hard work and self-improvement will not money it. 
The remarks of some of your correspondents on this latter subject 
are excellent, but they seem to forget that many spend most of 
their apprenticeship in works in out-of-the-way parts of the 
country, where evening classes, &c., are not available. I cannot 
accept Mr. Severn’s suggestion either that a man who has gained 
a certain position in his profession should go back to the shops and 
rework his way up. No lawyer waiting for clients would care to 
become a copying clerk, or doctor go back to bottle-washing. 
What a man who is thus completely out of the swim wants is a 
helping hand into it again; and such an agency as Mr. Audain 
proposes would give it him. But it must be such as could put us 
into communication with all parts of the world, for there is not 
room for us all here. ‘to do this it must be under influential 
management ; and we cannot sufficiently acknowledge our obliga- 
tion to you for allowing us to air our grievance in your columns, 
thus encouraging us to hope that the matter may be taken up in 
the right quarter. 

If not trespassing too much on me space, I should like to say a 
word or two as to the cause of this plethora of young engineers, 
and to suggest a remedy. The cause is, I think, not far to seek. 
All the professions are suffering, for obvious reasons, from the 
excess of supply over demand for workers; but the engineering 
profession most of all, and that for a two-fold reason. Increase of 
population and wealth produces a proportionate demand in all 
other professions, but it is not so in ours. In civil engineering, all 
the great railway and public works—speaking of the United King- 
dom—are completed, and their further development for the most 
part only employs their ordinary staff; and the other branch of 
the profession has to contend with a growing competition from 
countries which, on account of cheaper labour and from other causes, 
have a pull over us. Emigration will remedy this. But secondly, 
and chiefly, in our profession there is no check on the supply. As 
long as the present system of pupi alone qualifies a man for 
apa, and for receiving pup! himself, this must be so; and 
so long shall we have imperfectly-instructed men doing their work, 
and instructing others imperfectly—as some of your correspondents 
have complained that they do. We cannot expect that, while a 
man can get all his ordinary office work done by intelligent pupils 
who are paying him some £100 or £200 a year, he will, for the 
good of the , pay them the same amount for doing the 
same work. This system has worked well in times when there was 
ess to learn, and men could afford to begin earlier and stay longer 
at their apprenticeship. But we live in high-pressure times, and if 
we are to have good men in the profession they must have time to 
be well get in the sciences before entering it. The votaries 
of law, physic, and divinity, all have their qualifying examinations 
to 3; and what we want, as Mr. Cobert, in your issue of June 
27th, has suggested—and which would in no way interfere with 
the — system of pupilage—is a proper system of examinations, 
conducted, say, by a Board appointed by the Council of the Insti- 
tution and other leading societies of engineers, which a student 
could attend for a small fee, and pass while serving his time; and 
doing so should be the one recognised qualification for ent 
as a civilengineer. I am not advocating theory instead of practice. 
These examinations might be made eminently practical, and not at 
all prohibitive, but merely such as would weed out those who, for 
want of application or aptitude, are unfitted to practise, thus 
relieving the present excessive production of, in many cases, im- 
ogg! instructed engineers. If something of this kind can be 

one, I think that we should have much less quantity, if not more 

uality, in our noble profession, and there would be no room for 
doubt that Englishmen in the future, as in the past, will lead the 
van of engineering, not only in the British Isles, but throughout 
the world. UNEMPLOYED. 

Stafford, July 7th. 


Sir,—The interest Which has been evinced in this subject, as 
testified by the voluminous correspondence which has arisen, has far 
exceeded my greatest expectations.. Your correspondent, “‘ Self- 
Help,” says ‘* No engineer can devote himself, or spare the time if 
he Se but a moderate practice, to educating his pupils by lectures 
or otherwise, and no parent possessing common sense would expect 
such a thing.” In my opinion, any engineer who cannot devote a 
short time to meyer 3d his pupils has no right to demand a pre- 
mium for them; and if he does take one, well knowing that he will 
not be able to instruct his pupils, he is simply taking money under 


I mean to indicate is as to the boiler, or more correctly to the 
members of my craft, for not having ere this produced a boiler capable 
of exhausting the heat of its fuel to an extent that would makeita 
matter of indifference whether an economiser was placed at top or 
bottom of its chimney. 

There is not even yet competition of any consequence in the 
production of water-tube boilers in this country, and some 
splendid specimens I have seen have not even emerged from the 
isolated corners of their devisement, and are not yet known to the 
pages or advertising leaves of our scientific journals. The fact is, 
the water-tube boiler in its developed state is as yet young, very 
young indeed, as compared with the Lancashire, Cornish, or 
tubular forms. Besides, the abused thing has had a more delicate 
and precarious infancy than any of them, though perhaps, now is 
the hardiest of the lot; and were a very small fraction of the tools, 
plant, or energy employed in its production which is presently 
employed in any one of the other, we should probably be wakened 
up with a vengeance to realisations of, ‘‘ How much cheaper! How 
much safer! How much more economical!” water-tube boilers are 
than the others. 

I should like to have been more specific on the heads just 
named, but presently have exhausted my time, and possibly your 
space; so I here leave off, but with permission may return to the 
subject in a week or two. GRAHAM STEVENSON. 

Airdrie Engine Works, Airdrie, N.B., 8th July. 


THE PROSPECTS OF YOUNG ENGINEERS. 

Srr,—Will you allow me to join in the grumble on this, to us 
who have got no work to do, very interesting subject? I think I 
am entitled to do so, having spent some thousands on my educa- 
tion, first at one of the universities and afterwards at an engineer- 
ing schools and on works, only to find myself at near thirty years 
of age in danger of being reduced to absolute want through not 
being able to get employment. All the letters you have hitherto 
received on the subject have only I think tended to confirm all 
that Mr. Audain said in opening the correspondence, as to the large 
number of young engineers who can get nothing to do; but I have 
waited in vain for anyone to supplement his practical and valuable 
suggestion for remedying the evil, viz., that of having a sort of 
head registration agency for engineers out of work, which should form 
a trustworthy medium of communication between employers and 
would-be-employed in our profession. In the present state of 
things, it seems to me that this means of communication is vi 
often the chief thing wanted. There is, I believe, plenty of wor! 
for engineers of sorts, if not at home, in other parts of the 
world ; but the erica | to the individual is to gain information 
about the place that will suit him. Few will deny thata man with 


false pret 3; and any parent who pays a premium to have 
his son taught the profession has a right to expect that his son 
will receive full and proper attention. But the chief fault with 
some engineers now-a-days is that they not only fail to teach their 
pupils their profession, but also make use of them for other pur- 
poses than engineering. I know an engineer (?) in London who not 
only fills his office with pupils, but makes use of them as clerks, 
errand boys, &c., and I have known him send some of them out 
with letters, m &c., for several consecutive days from the 
time they arrived in the morning until the time they left in the 
evening. The other pupils have been in the office writing letters, 
endorsing letters, clearing out cupboards, racks, drawers, &c., and 
even cleaning the windows of the drawing-office and scrubbing the 
drawing-boards; in fact, doing office boy’s work for a a week 
ata stretch. The fact being that he has no work for them to do, 
and_.is incapable of teaching them anything. 

Is it not therefore a — imposition to take pupils in such a 
way? Isit not a fraud on their parents? Is this the way our 
future engineers are to be trained? Is it any wonder that there 
should be so many anxious to obtain work who have not had 
sufficient training to qualify them for = A arduous duties? I have 
been most highly amused by ‘‘Self-Help’s” somewhat rambling 
remarks about the two hundred or three hundred answers to one 
advertisement, and I would advise him to read my letter which 
appeared in your issue of May 30th again, and then he will find 
therein that I never stated that I inserted an advertisement out of 
idle curiosity—in fact, I should be one of the last to do anything of 
the kind. “Self-Help” is evidently fond of drawing his own con- 
clusions, but the conclusion he has arrived at in this case is abso- 
lutely ridiculous, and I should advise him in future, if his imagina- 
tive brain must have exercise, he should keep his imaginations to 
himself. They cannot hurt him, and they may amuse him, but it 
becomes a nuisance if the columns of one of our best papers are to 
be made a medium for publishing such stuff, 

As regards the personal remarks made by “Self-Help” in his 
letter, I merely treat them with the contempt which they so 
richly merit, and shall not condescend to take any further notice 
of them. I am far too well known amongst a ge gon not only in 
the City, but also in Westminster, to be afraid of any of ‘‘ Self- 
Help’s” insinuations. However, I may add that the letter last 
week written by ‘‘ Cylinder,” gave me great satisfaction. 

And now, Mr. Editor, I fear my remarks have been somewhat 
lengthy, but hope you will be able to find space for them, and 
therefore, thank you in anticipation. 

E, H. AvpaIn. 


Srr,—I have been much interested in the discussion on ‘‘ The 
Prospects 


of Young Engineers” now going on in your columns, ' and his 


but I think it useless to complain of a grievance, no matter how 
real, unless it elicits a remedy from some correspondent, 

As regards mechanical engineers, I think if owners of workshops, 
when in want of f or assistant managers, were to advertise 
for them, instead of giving the vacancies to men quite incompe- 
tent, but who have influence with the manager or head director, 
that it would be a great boon to engineers, as we should soon see 
the right men in the right place, and the men with influence and 
no practical knowledge would be left out in the cold. Railway 
companies might with advantage take the hint. We should then 
see many young men now in the shops occupying responsible 
positions. 

If ‘promotion by merit” were once fairly established, we 
should not hear so much of young engineers wanting employment. 
The present system of influence works to the detriment of every- 
one, hag perhaps, the fortunate man himself. 

July 10th. 


LocoMOTIVE, 


TUBE WELLS, 

S1r,—We observe you describe in last week’s issue an appliance 
for driving tube wells, emanating from a firm whose principal was 
in our employ until last year. Will you permit us to illustrate a 
patent driver for Norton's Abyssinian tube wells which we intro- 
duced a few years ago, as we think a comparison between our 
patent and the arrangement you describe will readily show that 
the one bears a close resemblance to the other. This difference 
being, that whereas our patent is as simple as it can possibly be 
the imitation introduces plication, of weakness, an 
in cost. In fact, one of its features, the fixed guide bar 
for the cylindrical monkey, we have discarded for many years. 


We may add in conclusion that our patent driver has enabled us 
to sink our Abyssinian tube wells to very much greater depths 
than heretofore ; for instance, at Antwerp a lin. well was driven 
157ft., several 2in. wells have been driven from 100ft. to 142ft., in 
gravel, chalk, and flints at Norwich and other places, while a 3in. 
one has been driven 90ft. in two days in the same soil. For large 
monkeys, with a lug for raising by a , in place of the upper 
rod, ranging in weight from 300 lb. to 1800 Ib. 

Le GRAND AND SUTCLIFFE, 

Magdala Works, 100, Bunhill-row, London, E.C., 

July 8th. 


THE RAILWAYS OF NEW SOUTH WALES, AUSTRALIA. 


Srr,—The ‘‘ Royal Commission ” alluded to in my last letter as 
having been appointed to inquire into and report upon the condi- 
tion of our iron railway bridges has not yet commenced its labours. 
I drew attention in that paper to the anomaly presented by the 
constitution of this Commission, and explained that its members 
were, with one exception, local men, and that neither the various 
English importers nor the inspecting engineer, Mr. John Fowler, 

been invited to nor would in any way be represented at this 
Commission. 

Since that time a considerable amount of discussion has taken 
place in our Parliament upon the very vexed questions now before 
the public of this —- to the completely disorganised condi- 
tion of the Railway me pe A series of papers which 
agevet in two of the leading newspapers here, and entitled 
“The Civil Service,” also threw a very strong light eo and very 
clearly disclosed the precise nature of the trouble and turmoil pre- 
vailing in the Railway Department, and in the papers refe to 
the two contending parties—i.e., the engineer-in-chief for railways, 
and the commissioner—are happily designated as the Mon es 
and Capulets, As bearing very directly upon the matter to which 
I amcalling the attention of your ers, the following extract 
from these papers is worth perusing:— 

“This i department has for a very long time 
playing a sort of expansive, and expensive, game of battledore an 
shuttlecock; needless to say that the public interests are repre- 
sented by the latter. On the one hand, we have seen that there is 
a nominal engineer-in-chief for railways, who has charge of trial 
surveys, and who carries out all the works of construction upon 
authorised extensions. Works, including, of course, all necessary 
station buildings, &c., for opening and working the line; and that 
then this ‘‘ chief” engineer ceases suddenly to be further identified 
with these works, and they are transferred to, and thenceforward 
are under the supreme control and direction of the Commissioner 
for Railways, and of his officers, the engineer for Existing Lines 
is assistants, Careful inquiry undoubtedly establishes the 
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fact that from that moment, under the conditions which, as I have 
said, have long, unfortunately, prevailed in the department, the 
game of shuttlecock commences, The commissioner, perhaps, 
makes some genuine discoveries that the works so transferred to 
him are not in accordance with his views of the requirements for 
working the lines. At any rate, history shows clearly that large 
numbers of station yards, station buildings, and other engineering 
works thus transferred by the engineer-in-chief’s ‘construction’ 
branch, are speedily discovered in the other branch to require either 
extensive modifications or additions, and money begins to be svent 
thereon freely, and without, of course, any reference to that 
nominal ‘ chief’ from whose charge these works have passed. One 
of these two, either ‘Montagu’ chief or ‘Capulet’ commissioner, 
must evidently be at fault herein, and it cannot possibly be a good 
sort of game at all, this shuttlecock; so far, I mean, as the public 
interests are concerned. 

“Look at it in another way. Inquiry has also enabled me to 
ascertain that one of the parties to this game holds it as a com- 
plaint and impropriety that certain erstwhile subordinate officers 
of his who have left his department for various reasons, should not 
only be welcomed and appointed to that other battledore branch; 
but that they should also be permitted, if not even directed, to 
constitute themselves ap mang ag upon the works executed by 
and transferred to their charge by the other branch. The shuttle- 
cock, as the result of this, looks considerably battered after the 
game has been played a bit. The Montagues hand over, as afore- 
said, their constructions to the Capulets. Amongst other items, 
say, perhaps, a dozen or two large structures which have cost a 
couple of millions or so of money—structures bearing a respectable 
and reputable endorsement of names of world-wide fame and asso- 
ciated intimately with the reputations of men of high position. 
Some of the Capulets—the Sampsons and Gregorys of this adapta- 
tion—forthwith bite their thumbs at the Montagues, and then the 
fun begins; such fun for the public interests as the frogs enjoyed 
so much! This sort of fun, and without even inviting an umpire 
to be present at the game to be played! ‘Says a Capulet to a 
sturdy henchman: ‘‘ Get thee to those millions’ worth of Montagu 
structures; arm thee with good trusty hammer, and see if there 
be not flaws to be found such as may avail a Capulet against a 

on 

‘*Now, a big man with a big hammer can make a big impression 
on lots of things; and even strong structures, such as railway 

i , &c., are not insensible to such Capulet attentions as these. 
To put the matter into still plainer words, I will state at once that 
amongst the discordant conditions ascertained in my inquiries are 
such items as these: That —— costly engineering structures 
which have been constructed under one branch of our Railway 
Department, have been pr d by branch thereof to 
be defective in design, of faulty construction, and requiring huge 
‘repairing.’ That—whether justified or not in doing so I do not 

resume to say—on such decision being arrived at, such structures 
ve forthwith been taken in hand and dealt with by the Capulets 
ithout any ref to, or consultation with, the Montagues. 
Whereat and wherefrom, much wrath amongst the battledores; 
- & very rough time, indeed, for that poor shuttlecock, public 


**Such a condition of ‘ official hammer and Lm as is dis- 
closed by the above description is not, unfortunately, merely one 
of those family jars which occur in all e business concerns, and 
which may be satisfactorily settled by a little vigorous inquiry 
and swift judgment. When our departmental quarrels assume 
such a phase that they also involve reflections upon men of high 
character and repute in England—the fountain head of our own 
reputation and commercial — and the source upon which 
we rely for our loans for public works—it becomes a very serious 
matter indeed, and one qutte beyond the power of any local board 
of inquiry here in Sydney to satisfactorily deal with. 

“* Reputations, commercial and professional, are yet held of too 
much value in England to admit of their owners allowing them to 
be impeached with impunity; and, unless the impeachments are 
a ape those who make them will assuredly not only bri 

jury upon themselves, but indirectly also upon the credit of the 
colony in whose employment ! be.” 

The words italicised by myself in the last paragraph but one of 
the above rather amusing extract contain, as it seems to me, a 
considerable amount of pith, and they expound the important 
and correct principle that when high public officials in the colony 
fall foul of one another, and the character of English engineers 
and manufacturers becomes aspersed in the course of the quarrel, 
it is not within the power of a locally appointed and locally con- 
stituted board of raf even with the imposing title of ‘“‘ Royal 
Commission” confe' upon it, to satisfactorily deal with the 


matter. 

This opinion, I feel sure, will be shared in by the majority of 
your ers, and th will further, I suspect, be d to con- 
sider that such a tribunal as is offered and supplied by your 
columns is preferable, and in all respects a fairer and more impar- 
tial ‘‘ commission of inquiry ” than one which is composed of such 
materials which, as has been above explained, our ‘‘ Royal Com- 
mission ” consists of. 

Fortunately for our character for fair play and common sense, 
similar opinions have to some extent influenced certain of our 
representative men here, and questions have been raised in Parlia- 
ment as to the position occupied by three of the gentlemen nomi- 
nated to the Commission in respect to contracts held by 
them for Government work and materials, and it is tolerably sure 
that if the “‘Commission” does not fall through altogether, it 
will at least be re-constructed. 

Many impartial persons here look upon the oa pone inquiry as 
erroneous in every way, and as a waste of time and money, as well 
as being a most unusual and undesirable method of procedure; 
whilst as regards the combatants—i.¢., Capulet Com- 
missioner” and his existing lines engineer, of the one part, and 
“* Montagu,” engineer-in-chief, of the first-named 

tlemen demand, and are, to be represented at the Commission 

their counsel; and the latter gentleman, as I am informed, 
declares that he does not recognise the powers of the ‘‘ Commis- 
sion” at all, that he shall decline to be in any way held respon- 
sible to it, and that the proper course for the Government to 
follow, in view of the very serious nature of the charges which are 
involved in the Commissioners’ acts and reports—and in those of 
the professional officers under his control—would be to retain the 
services of an engineer from England—the selection to remain, of 
course, with the Government of the colony, but the man selected 
to be one of ised standing and reputation in the profession, 
and that to him should be left the task of deciding both upon the 
character of our imported iron railway bridges and upon the neces- 
% for and nature of the so-called “repairs” to which, as the 
**Montagues ” assert, such structures have been unnecessarily and 
injuriously subjected. 

I may tell your readers that some of the reports which have been 
furnished by certain officers of the Capulet faction in condemnation 
of the bridges are worthy the careful consideration of the members 
of our profession. Questions of strength, stability, strains, work- 
manship, &c., are dealt with in a very novel manner, and some- 
times in language which is as novel in connection with such matters 
as—so professional friends hereabouts inform me—are the means 
which have been adopted both for testing the workmanship of the 
bridges complained of, and for repairing them. For instance, in 
one such report I am assured that the writer, a leading Capulet, 
in describing the bad rivetting of various plate and girder 
bridges—sent to this colony under an eminent lish engineer’s 
inspection—says: ‘‘I know that wear: J parts of the various gir- 
ders I have personally examined would not retain Scotch / posers 
cold.” To non-professionals this seems a curious sort of expres- 
sion to find in a professional and official —, and I rather fancy 
it will be so regarded by your readers. Possibly, however, it is 
ao an a professional technicality for ibing badly 

ive 
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work, 
The question of the quality of the workmanship and correctness 


of design of our railway bridges, and the trouble which has arisen 
out of it, and which has yet to be dealt with, is by no means the 
only item of professional interest and character connected with the 
Montagu an Capulet embroglio. It would not, of course, 
interest the ——— of your readers to be told all the details of 
such a purely local affair as the relative positions and functions 
claimed by the Commissioner and by the engineer-in-chief respec- 
tively, but there are certain broad questions of a professional nature 
involved therein, and to these I will now refer; and in my next 
letter I will give some particulars of another phase of the trouble 
in our Railway Department, as it also considerably concerns 
English manufacturers of railway plant, &c., though I am glad to 
= that in this instance no libel or reproach is attached to them 
therein. 

I do not think, however, I can better acquaint your readers with 
one of those broad questions referred to than by quoting another 
paragraph from the “Corvus’” Civil Service papers, and says 
that writer, in describing the extraordinary anomaly under which, 
in our Railway Department, the custody and responsibility of the 
engineering works are removed upon their completion from the 
charge of the engineer-in-chief to those of the Commissioner, who 
is a non-professional man :—‘‘ I take it that these facts bear inter- 
preting somewhat in this fashion: Firstly, that the professional 
charge of our railways and their works should remain under the 
same direction and control from first to last, i.e., the officers or 
department first responsible for the design, construction and 
stability of the works should be continued in their responsibility 
and igg: No second battledore allowed, in fact. 
Secondly, that another important professional branch of the rail- 
way service, known as the Locomotive Department, should be an 
affiliated branch of the first or chief professional department; and 
for this, among other reasons, that it is in the power of an inexpert, 
a facile, or a careless officer in charge of a locomotive department, 
if he be independent of the head professional branch, or if he be 
under the direction, say, of a Capulet officer antagonistic to a 
Montagu, to do a great deal of mischief to public interests, to 
use unnecessarily expensive and unduly heavy rolling stock and 
locomotives, to greatly shorten the period of usefulness of railway 
structures by subjecting them without occasion to what is known 
to professionals as ‘fatigue;’ and in many other ways; and as a 
Civil Service item, we may remember how much discord is known 
to have occurred only recently in our Railway Department, between 
a locomotive engineer, imported from England, and the Commis- 
sioner’s departments and officers; and there was a rare bit of the 
shuttlecock game involved therein. It is surely most vitally 
necessary, and obviously desirable, that a speedy and proper sepa- 
ration and well-defined distinction of professional from adminis- 
trative functions and duties should be provided for in our present 
and future railway management. When this is effected—but 
certainly not before then—we may fairly expect that the Montagu 
and Capulet business will be at an end, and that the battledores 
will be no longer ‘in it.’ We may now, in the face of all that has 
been disclosed recently, and from the probabilities which are 
furnished by the appointment of that Royal Commission about to 
commence its duties, further conclude that the time has actually 
arrived when it is imperatively demanded that this branch of the 
Civil Service should be completely reconstructed. The mere 
creation of an additional or distinct Ministerial department for the 
railways, however far that may go in the right direction, will 
scarcely suffice to meet all that is required. A Railway Commis- 
sioner’s Board, responsible to and presided over by a Minister for 
Railways, should perhaps effect for us a reconciliation of the 

resent conflicting elements, and provide for the satisfactory 
ia administration of this almost premier branch—so far as its 
pecuniary aspect is concerned—of our Civil Service.” N.S. W. 


STRESS DIAGRAMS, 
Srr,—Perhaps Mr. R. H. Graham would kindly give some fuller 
explanation of the stress diagrams of Neath Bridge—THE ENGcI- 
NEER, November 2nd, 1883; and Cardiff platform girder—THE 


ring | ENGINEER, June 20th, 1884. 


These girders are of the vertical and diagonal type; and is it 
not usually considered that in these the diagonals are ties, and the 
verticals struts ; and that the load on the top flanges, or apices, is 
sent down the struts to the diagonals? e.g.:— 

W;! on top apex would be transmitted to abutment A, through 
the strut 1, ties 2, 4, 6, and struts 3, 5,7; W on lower apex to 
abutment A, through ties 2, 4, 6, and struts 3, 5,7; We! on top 
—_ to abutment A, through strut 3, tie 4, strut 5, &.; and to 
abutment B, through strut 3, tie 2), strut 1, &. W,! on top apex 
to abutment B, through struts 5, 3, 1, and ties 4!, 2!, &c. 
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In these girders, however, Mr. Graham seems to have assumed 
that the loads on the bottom flange are transmitted to the abut- 
ments through diagonals in tension and verticals in compression ; 
and those on the top flange through diagonals in compression and 
verticals in tension. 

Is this always true in all girders of the vertical and diagonal type, 
loaded at the top and bottom apices; or has it only been assumed 
for p' of calculation in these instances, and in what cases 

A m would one be justified in considering the load as th 

ivided and apportioned to the two sets of lattices? Cc. 8. 

July 14th. 
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THE SAND BLAST PROCESS. 

Srr,—Referring to the failure of our application for a prolonga- 
tion of the original sand blast patents, as reported in last week’s 
ENGINEER, we to state, for the information of your readers, 
that this decision has no reference to the process of sharpeni 
files, which is protected by two later patents of 1877 and 1879. 

TILGHMAN’S PATENT SAND Biast COMPANY, 
J. E. MATHEWSON, Secretary. 
Bellefield Works, Sheffield, July 14th. 


RUSSIAN GOVERNMENT TORPEDO BOATS. 


WE conclude our series of illustrations of Russian Govern- 
ment torpedo boats with an engraving of the engine and fan 
employed to force air into the fire-room, in which a plenum of 
4in. to 6in. of water is maintained while the engines are working 
at full speed. The diameter of the piston is 5}in., the stroke 
3in It will be seen that the piston is as light as possible. The 
bearings are enormous, and the balancing carried out with the 
utmost accuracy. All these precautions are necessary seeing 
that the engine is frequently run for considerable periods at 
1200 to 1300 revolutions per minute. The engine is fitted on 
the engine-room side of the thwart ship bulkhead, while the fan 
is in the fire-room on the other side. A wind trunk, not 
shown, conveys the air from above deck into the centre of the 
fan from which it is discharged all round. We believe that this 
is the first set of fully dimensioned drawings of this interesting 
class of machinery ever published. 


THE woodwork surrounding the sunlight ventilating shaft in the 
Albert Hall, South ay caught fire on Wednesday evening. 
There were policemen on duty, who acted promptly, and got the 
fire under. As noone wishes the Albert Hall to be burned down, 
perhaps it would be well if the electric light were used. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change in Birmingham to-day—Thursday—finished iron- 
masters did not report that the orders previously in hand had been 
much swelled as the result of the quarterly meetings. Indeed, the 
business which so far had ensued from those gatherings has 
been disappointing. Negotiations begun a week ago were to-day 
brought to a satisfactory lusion in bers of instances, but 
they did not relate to, with a few ptions, heavy t cti 

Shipping orders of much size are particularly difficult to get at 

prices at all satisfactory. 

The prices declared last week were to-day re-quoted with scarcely 
any alteration. In actual sales, however, rates were rather easier 
than a week ago. Yet consumers generally declined to enter the 
market with any spirit, being content to buy from hand-to-mouth. 
Consequently the works will continue to be only partially employed. 
Marked bars were quoted at £7 10s.; but it is an open secret that 
several houses who quote this price would not refuse a favourable 
export order if offered at from 10s. to 20s. per ton less. Ordinary bars 
were £6 5s. to £0, and common, £5 15s. to £5 12s. 6d. 

A moderate business is doing in horseshoe and tire iron, and 
angles and tees are in pretty good sale. Hoops and strips are slow 
of inquiry; a revival of the United States demand would be very 
welcome to this branch. Chain iron is in fair call, but nail rods 
are very slow of movement. Branded hoops were to-day £8 nominal, 
and common, £6 to £6 5s. 

Ordinary merchant and galvanising sheets sold to-day in small 
lots as a rule, but here and there contracts were made extending 
throughout the greater part of the current quarter. Prices do not 
improve, and singles were to be had on ’Change at as low as £6 15s.; 
doubles were mostly £7 10s. The best sheet makers are more 
active in the manufacture of very thin gauges for special uses than 
in any other department. In their general trade there has recently 
been a falling off, the shipping orders not being so good. Leading 
makers, however, stand up for their price. John Knight and Co., 
of the Cookley Ironworks, quote working-up singles £10; stamping 
singles, £14; and charcoal singles, £20. Tin-plates the same firm 
quote at—Cookley cokes, 21s. per box; Cookley 8.S. charcoal 
plates, 23s.; and Cookley K. charcoal, 25s. per box. 

Plates are without much increased demand. Prices are on the 
basis of £7 10s. easy for tank sorts, and £8 10s. for boiler 
qualities. 

The local steelmakers are progressing satisfactorily. Messrs. 
Knight and Co. report an increased demand for their steel sheets, 
and the Staffordshire Steel and Ingot Iron Company is this week 
in receipt of very encouraging accounts from local consumers of the 
— of its manufacture as tested in the iron rolling mills of 
these buyers. The trade which is now being done in this district 
by steelmakers at a distance should largely fall into the hands of 
the Staffordshire Steel Company, seeing that consumers will not 
have to pay the carriage from a distance, which now cmeunta jp 
some cases to 8s. per ton. 

Pig iron is moving off this week in limited lots, mostly of 
common qualities, at easy rates. Agents whose principals are not 
in want of contracts are generally standing off the market a little 
in the hope of preventing any further decline in prices. Derby- 
shire pigs are 42s., and Northamptons may be bought at 41s. 6d. 
Thorncliffe sorts are quoted 55s., but without business. Native 
all-mines are 60s. to 57s. 6d. for hot blast sorts, and cinder pigs 
40s. down to 35s. as a minimum. The Lilleshall Iron Company, 
Shropshire, is blowing three furnaces on all-mine iron with a 
production of about 800 tons of hot blast weekly, and from 200 to 


300 tons of cold blast pigs. , 
from Melbourne state that galvanised 


Mail advices this week 


iron is moving off —_- Quotations ranged from £19 to £21, 
according to brand and parcel. Bar and rod iron continue in 
moderate request at £9 to £9 10s. Sheet iron had quitted at 


£11 10s. for No. 8 to 18, and hoop iron at from £9 10s. to £10. For 
fencing wire a slightly better demand had arisen, and fair sales 
were being made at full prices. Quotations ranged from £11 10s. 
to £12 10s., according to brand and number. Tin-plates were 
— off steadily. I. C. coke plates had been placed at up 


The strike of the colliers is continued. The men show no signs 
of giving way, and the masters are equally determined. 

Mr. E. Fisher-Smith, the agent to the Earl of Dudley, has 
intimated that he has made arrangements to stop, when possible, 
the whole of his lordship’s collieries, by discharging the enginemen 
and others employed about them, and if it should be necessary, he 
will damp down or blow out the blast furnaces. 

The ironmasters met in Birmingham to-day and decided to give 
a month’s notice for a further reduction in ironworkers’ wages. 
This step has been taken consequent upon the reduction in the 
North. At the gathering of coalmasters it was determined to 
make a call of £1 for each 10,000 tons of coal raised per year, £2 
for double that quantity, other subscriptions being according to 
quantities raised. 

Engineers and heavy ironfounders are not in receipt of many new 
contracts. The ironfounders in particular complain of the ost 
impossibility of securing export orders of much size, consequent 


= the heavy railway freightage charges which now prevail, and 
which place petitors in Scotland and the North of England in 
partic at so great advantage. 


A few of the leading wrought iron tube makers are quite busy, 
= if only prices could be got up business would be fairly satis- 
actory. 


ry. 

The demand for cycles keeps extraordinarily good. Indeed, had 
makers been possessed of the capacity, they could have booked more 
than double the orders which have this season been accepted. 
There seems no limit to the export call for these machines, and 
preparations are being made for an enlarged output next season. 

The Local Government Board are urging the various local 
authorities in the Midlands to proceed quickly with their schemes 
for the disposal of sewage. Acting upon this request, the Wolver- 
hampton Town Council have decided to carry out immediately a 
scheme for diverting from the Stow Heath Brook that portion of 
the sewage from the borough which is now discharged into it, and 
have sanctioned the drawing up of the necessary plans and speci- 
fications. It was explained at the meeting of the Council that in 
a month’s time the Sewage Committee would have completed its 
labours and would present a sch for t 


NOTES FROM LANCASHIRE. 

(From our own Correspondent.) 
Manchester.—Busi in all branches of the iron trade of this 
district continues in a depressed condition, and, as I have pointed 
out in previous reports, is most unsatisfactory as regards both 
buyers and sellers. Prices are so low that makers can see no profit 
on any business they may do, and consumers have so little work in 
prospect that they are quite indifferent about buying. It is really 
not a question of price that operates against business being done, 
but the continued absence of demand; consumers, on the one hand, 
are not tempted to buy even at prices that they know cannot come 
lower without absolute loss to the producer, and they confine their 
purchases to the barest possible requirements; whilst makers, on 
the other hand, unable to get anything like a remunerative return 
on the orders that are to be got, are only anxious to sell where it 
is absolutely necessary to keep works going. How long this con- 
dition of the market will continue, or where relief may be looked 
for, are both points upon which no one can apparently express any 
confident opinion. -In the meantime the continued depression is 


causing a severe strain upon the iron industry of this district, and 
in some cases preparations are being made for the blowing-out of 
pantie alternative. 


furnaces as the o: 
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THE ENGINEER. 


JuLy 18, 1884, 


There was a very dull market at Manchester on Tuesday, and 
both in pig and finished iron the weight of business doing was ex- 
tremely small. Lancashire pig iron makers are kept tolerably well 
employed with deliveries against contracts, which include the fairly 

sales I reported a few weeks back; and they are holding 
— firmly to 42s. 6d., less 25 per cent., as their minimum for 
orge and foundry qualities, delivered equal to Manchester. They 
are, however, booking very few new orders just now, and they are 
so much undersold by district brands, that they are practically out 
of the market, except where low rates of- carriage give them the 
advantage. Both Lincolnehire and Derbyshire brands of pig iron 
are offering in this district at very low figures, owing to the heavy 
stocks that are accumulating at some of the furnaces. Lincoln- 
shire pig iron can be bought readily at 41s. 6d. to 42s. 6d., less 24, 
delivered equal to Manchester, and there are good brands of 
Derbyshire in' the market at figures very nearly as low as these. 

In the finished iron trade the result of the quarterly meetings 
has been, if anything, to leave behind a rather despondent tone. 
There has been no accession of new business of any weight, and 
although some of the leading local and North Staffordshire makers 
seem to be making a firm stand at £5 15s. as their minimum for 
bars delivered into the Mancuester district, buyers who have good 
ee to give out for prompt delivery have no difficulty in 

ing orders at under this figure, and are able to get reputed 
fren ds of quality, whilst common bars are offered at very low 


prices. 

Ironfounders report only a very small quantity of new work 
giving out, and this is competed for at extremely low prices. 

In the brassfoundry trade business is also very quiet, and metal 
goods generally are depressed, owing to the downward tendency 
in the raw material. Nominally manufacturers’ list rates are 
unchanged, but low prices are taken where orders are to be got. 

Although there is no actual scarcity of work in the engineering 
trades of this district, activity generally is on the decrease so far 
as the weight of new orders coming in is concerned, and where 
works are being kept fully employed it is only at extremely low 
prices, which, from the statements I hear on all hands from em- 
ployers, leave them no margin for profit. The present condition of 
the engineering trade is pretty accurately stated by the secretary 
of the Steam-engine Makers’ Society, who, in his report for the 
present month, states that the locomotive builders and tool makers 
seemed to have an abundance of orders, whilst stationary engine 
builders and millwright works appeared to be fairly employed at 
present; but how long this would continue it would be hard to tell, 
as new orders seemed to be limited, and future prospects were far 


a encouraging. To this it may be added that the returns as to | 9-. 
A 


e fu ployed bers have not maintained the 
favourable aspect which was presented in last month’s report, but 
are again on the increase, and there are now about two per cent. 
of the members in receipt of out-of-work support. The 
reports received by the Amalgamated Society of Engineers are 
per 6 to the effect that trade is getting worse; but so 
‘ar as the Manchester and Salford district is concerned there has, 
grins dg month, been a slight decrease in the number of 

employed. The leading machine making works throughout 
Lancashire appear to be well supplied with orders, and in Oldham 
and Rochdale especially, there is a good deal of activity. All the 
centres of industry which are at all dependent upon marine work 
are, however, depressed, owing to the complete collapse which has 
taken place in the iron shipbuilding trade. The number of mem- 
bers at present in receipt of out-of-work support throughout the 
various branches of the Amalgamated Society of Engineers is about 
3 per cent., with the average for Lancashire sllghtly under this 


The chief feature in the coal trade is the commencement of the 
threatened strike in West L hire against a reduction of wages, 
but so plentiful are the supplies in the market, that the stoppage 
of the pits is regarded with comparative indifference. The resolu- 
tion to resist the reduction in wages which was come to at the 
conference of miners’ delegates held in Manchester this week, was 
adopted in a half-hearted manner, which indicated a consciousness 
of weakness on the part of the men, and there is so little appre- 
hension that the dispute will lead to any such restriction of the 
output as will at all seriously affect the market, that buyers show 
no anxiety to get in supplies; and although there has been a little 
extra inquiry, this has been chiefiy with the view of testing the 
possible effect the stoppage of the pits may have upon prices. 
classes of round coal continue bad to sell, and buyers have been 
able to place out their orders at quite as low prices as last week. 
Engine fuel, except that slack is in some cases rather scarce owing 
to the small quantity of round coal now being screened, is also weak, 
with only a slow sale. At the pit mouth prices average about 
8s. 6d. to 9s. for best coals, 6s. 6d. to 7s. for seconds, 5s. to 5s. 6d. 
for common coals, 4s. 6d. to 5s. for burgy, 4s. to 4s. 3d. for best 
slack, and 3s. 6d. to 3s. 9d. per ton for ordinary qualities. 

In the shipping trade there is a fair amount of activity, but 
business is only to be done at extremely low prices, and there is an 
abundance of good Lancashire steam coal offering at about 7s. per 
ton _ delivery either at the high level, Liverpool, or the Garston 

Barrow.—There is no a change in the hematite pig 
iron trade of this district. Very little animation is noticeable in 
the market, makers finding rather a scarcity of orders. Some time 
ago I reported that several large contracts had been received from 
foreign consumers, and that makers confidently expected that 
others would come to hand. This, however, I am sorry to say, 
has not been the case. Makers have been pushing forward the 
orders in hand for speedy delivery, and the consequence is that 
now works are almost at a standstill. Prices continue very low, 
and makers are indifferent about doing business at rates that 
allow of no profits being realised, and they are trying to get more 
remunerative prices. Mixed Bessemer samples are only bringing 
in about 44s. or 45s. per ton net at works. Stocks are not 
diminishing. The steel industry of the district is in a stagnant 
condition, and the orders placed out are restricted to more imme- 
diate wants. Rails are selling slowly at about 90s. per ton net 
prorapt delivery. Merchant qualities are also in demand. Ship- 
merits have somewhat decreased. Engineers and boiler-makers 
are quiet. Shipbuilders are unemployed, and few inquiries are 
being made. Iron ore in slow demand at last week’s rates. Stocks 
are heavy at mines. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE application by Tilghman’s Patent Sand Blast Company, of 
Bellefield Works, Sheffield, for a prolongation of their patent for 
the invention of ‘‘ Improvements in cutting, boring, grinding, and 
pulverising stone and other hard subst »” was watched with 
considerable interest here, and the report, as given in THE ENGI- 
NEER of last week, excited a good deal of conversation. I am 
informed that the failure of the application for a prolongation of 
the original sand blast patents has no reference to the process of 
sharpening files, which is protected by two later patents of 1877 
and 1879. The file sharpening process will be still carried on by 
the company, but the process as it applies to the ornamentation, 
&c., of glass, stone, and electro-plate expires on the Ist of August 
next. This is the practical result of the decision. 

Coalowners tell me that the trade in house coal at present is 
considerably worse off than it was at the corresponding period of 
last year. This is particularly the case as regards London. Gas 
coal contracts have been very freely placed of late at generally 
lower values than at July, 1883. Small coal for boiler purposes 
has been pretty firm in price, owing to the diminished output. 
The export of coal has, in fact, increased. For the five 
months ending May last 11,718,392 tons have been exported, as 
compared with 10,938,492 tons for the previous year; but the price 
has been less than in 1883. ‘lhe largest shipowners in Hull, for 
want of cargo to Russia, are sending coal.out as ballast. Fre- 


quently they are not able to sell it when they get it there, and 
have to put it in stock, and the freight they obtain is less than 4s, 
per ton, which is unremunerative for the shipowner. This 
explains the increased export and the diminished price. 

The exports of Sheffield goods during the month of June are 
again most discouraging reading. In hardware and cutlery, as 
compared with the corresponding month of last year, the value 
has fallen from £297,716 to £250,932. Russia, whose dealings in 
English rails have been blank for a long time, is now a customer 
to the value of £22,453; this is more than counterbalanced, how- 
ever, by the defection of Italy, to which a value of £23,808 was 
sent in June, 1883, and only £25 worth last month; while the 
United States and Mexico, who took values of £30,291 and £37,835 
in June, 1883, last month had only £9020 and £1428! The 
Argentine Republic has increased by nearly £5000—£45,008- 
£49,967. Railway enterprise appears to be at a stand in British 
Possessions in South Africa, for only £4935 in value was sent last 
month, as compared with £21,492 in June, 1883. Australasia 
shows the serious decline from £85,355 to £32,225. 

Steel, the great speciality of Sheffield, seems to be drifting from 
us as an export oh the total value sent from this country last 
month being only £95,170, as compared with £145,824 in June, 
1883. France has fallen from £12,090 to £8193; the United 
States from £45,367 to £26,935; and other countries from £88,367 
to £60,042. For the six months the decrease is no less than from 
£741,197 to £587,517. Following the gratifying news from Copen- 
hagen last week comes the successful test of the compound plate at 
Portsmouth on Friday, which passes the compound armour for the 
United States warship, Miantonomoh. The order was equally 
divided between Messrs. Charles Cammell and Co. and Messrs. 
John Brown and Co. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TuE Cleveland pig iron trade was in a stagnant condition during 
the whole of last week, and there was no sign of improvement at 
the market held at Middlesbrough on Tuesday last. Some con- 
sumers offered 36s. 9d. per ton for No. 3 g.m.b., but makers being 
for the most part supplied with orders for several weeks, were firm 
in their quotations, and 37s. per ton was the lowest accepted. 
Merchants are no longer able to do any business worth ‘mention- 
ing, as they hold but small quantities of iron, and their offers to 
sell at 36s. 104d. have no effect upon the market. There is a 
nage demand for grey forge iron, and the price continues firm at 
5s. per ton. 

There is no inquiry for warrants; the price is nominally 37s. 
per ton. 

Messrs. Connal and Go.’s stock of Cleveland pig iron at 
— decreased 150 tons during the week ending Monday 


The finished iron trade is no worse than it was a week ago. 
There is, in fact, more enquiry than for some time past, and it is 
probable that prices will not be lower. Ship plates are £5 to 
£5 2s. 6d. per ton according to specification ; angles, £4 15s. to 
£4 17s. 6d.; and common bar iron £5 2s. 6d. to £5 5s., all free on 
trucks at makers’ works, cash 10th less 2} per cent. 

The distress ngst the ployed ironworkers and their 
families at Middlesbrough is still somewhat severe. The worst cases 
of destitution are being attended to by a relief committee, and 
employment has been given to a considerable number of men on a 
river embankment which is being made by the Tees Conservancy 
Commissioners. More puddling furnaces have also been started at 
the Britannia Ironworks, affording employment to a certain number 
of puddlers. 

According to the accountant’s certificate issued in connection 
with the Cumberland coal trade, the average net selling price of 
coal for the quarter ending June 30th was 5s. 2°31d. per ton. 

Mr. Charles Wood, of Middlesbrough, has received an order for 
10,000 of his yank wrought iron sleepers for a Brazilian railway. 

So much of the prosperity of the North-Eastern seaport towns 
depends on iron shipbuilding and marine engineering, that a sharp 
look-out is there naturally maintained in the direction of such events 
or tendencies as may possibly lead to an early revival of these 
industries. Among the more hopeful signs of the times the 
development of the triple expansion marine engine stands in the 
front rank. 

Fifteen years ago the invention of the compound engine with 
surface condensation forced shipowners everywhere to pull out jet- 
condensing, rpenpeenins engines, and adopt the improved ones. 
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Any unwilling to would easily have been run off the high 
seas by their 8, for a st using 41b. of coal per 
indicated horse-power per hour could not long compete with one 
burning only half that quantity. A similar revolution seems now 
to be impending. By using triple expansion engines with a boiler 
am of 160 lb. per square inch the expenditure of fuel can be 
urther reduced to 1} lb. per indicated horse-power per hour. It is 
obvious that the saving thus obtained would afford a respectable 
profit, where otherwise none was obtainable. It is stated that 
400,000 tons of steam shipping is now laid up idle in British ports. 
Will these vessels ever emerge into activity again, provided, as 
they are, with ordinary machinery only? Will not the preference 
be given to vessels capable of being more economically worked, if 
there be such? Past experience leads me to believe that 
that must be the case. We may therefore expect to see 
great activity before long in marine engine building, and 
a@ gradual revival of Triple engines consist of 
three complete engines side by side, the steam passing through the 
cylinders in succession. Each cylinder is larger than its predecessor, 
but is furnished with steam in an expanded condition. The 
proportions are so arranged that, notwithstanding the variation in 
dimensions and circumstances, the work done by each is about 
equal. But as a whole the engine is somewhat larger and 
more expensive than an ordinary one of equal power. Con- 
sequently it takes more room. Less steam being, however, 
required, the boilers are smaller, and the boiler space 
needed is less, and the bunker space very much less for equal 
lengths of run. Less bunker space is equivalent to more cargo 
space, which suits shipowners. Or if more cargo be not carried it 
is equivalent to more freeboard, which would be in accord with the 
desires and efforts of the President of the Board of Trade and 
those who sympathise with him. Whether the general adoption 
of triple expansion engines involves only, renewal of engines and 
boilers, as it will in some cases, or whether the substitution of 
entirely new steamers for old ones, as it will in other, it is probable 
that there is a good time coming for the industries connected with 
shipbuilding in the North, and which are at present so greatly 
depressed. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE G ww warrant market has exhibited indy little 
animation during the week, and as the fair holidays have now 
commenced, there is likely to be still less doing in the next two 
weeks. The transactions in warrants, while they have been on a 
moderate scale, took place at comparatively steady quotations. 
For shipment the inquiry has not been altogether unsatisfactory, 
and itis a source of wonder to some that the falling off in the exports 
is not considerably larger than it really is at this date, in view of 
the general dulness of trade. The inland consumption is also fair, 
and the shipments to England have of late been larger than usual. 
Our imports of Cleveland pig iron are but 7000 tons less than they 
were in the second week of July last year. But while the figures 
on all these heads are not entirely discouraging, there is not much 
in the immediate prospect to unduly raise e tion. Since last 
report one furnace has been changed from ordinary pig iron to the 
manufacture of hematite, for which, however, the general demand 
is not at all very lively; indeed, the stocks of hematite have-lately 


been somewhat on the increase. There are now ninety-six furnaces 
in operation as against 114 at the corresponding date in 1883. The 
stock of Scotch pigs in Messrs. Connal and Co.,’s Glasgow stores is 
still decreasing toa small extent, and the aggregate is now less 
than it was twelve months ago. 

Business was done in the warrant market on Friday at 41s, 34d. 
to 41s. 4d., and back to 41s, 34d. cash, and 41s, 5d. to 41s, 6d. and 
41s. 54d. one month. On Monday transactions took place at 
41s. 3d. cash and 41s. 54d. one month, while on Tuesday the quota- 
tions were 41s. 34d. to 41s. 3d. cash and 41s, 5d. one month. In 
the iron market yesterday business was done at 41s, 4d. and 
41s, 34d. cash and 41s, 54d. and 41s. 6d. one month. To-day— 
Thursday—business was done at 41s. 4d. to 41s, 3d. cash and 
41s. 54d. and 41s. 6d. one month. On account of fair holidays the 
market will be closed till Tuesday. 

The quotations of makers’ pig iron are comparatively a 
follow :—Gartsherrie, f.o.b. at Glasgow per ton, No. 1, 51s. 9d.; 
No. 8, 50s.; Coltness, 57s. 6d. and 5ls.; Langloan, 53s. 6d. and 
5ls.; Summerlee, 51s. and 47s.; Calder, 52s. and 46s. 6d.; Carn- 
broe, 50s. 6d. and 47s.; Clyde, 48s. and 45s.; Monkland, 43s, 6d. 
and 40s. 3d.; rter, 42s, 6d. and 40s. 3d.; Govan, at Broomie 
law, 42s. 6d.; Shotts, at Leith, 51s. 6d. and 51s.; Carron, at 
Grangemouth, 48s.(specially selected, 54s.) and 47s. 6d.; Kinneil 
at Bo'ness, 44s. and 43s.; Glengarnock, at Ardrossan, 50s. an 
43s. 64.5 Eglinton, 44s. 6d. and 41s.; Dalmellington, 46s. 6d. and 

Ss. 

The manufactured iron and steel trades continue very quiet. 

There is a good business in coals for shipment. During the past 
week achat. of 18,000 tons were despatched from Glasgow 
harbour, 8971 tons from Grangemouth, and good cargoes, as a rule, 
from the other ports. Prices are nominally unchanged. 

The Shotts Iron Company has begun sinking operations at 
Hyndshaw Farm, Carluke, Lanarkshire, for the purpose of opening 
out a four-feet seam of coal, which is believed to extend to from 
thirty to forty acres. 

The miners of the Lanarkshire district have arranged to hold a 
great meeting on the last day of the present month, with the object 
of furthering the short-time movement. The coalmasters of Fife 
and Clackmannan are at present considering a basis for the — 
ment of a sliding scale to regulate wages, and the miners are 
in favour of the principle of such an arrangement. 

A considerable amount of new shipping was launched on the 
Clyde in the course of the week, and a number of fresh contracts 
have been booked by different firms, principally for sailing vessels. 
The trade as a whole is, however, comparatively slack. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THINGS are being gradually rectified at Dowlais Works, and on 
Monday several mills were again in action. A supply of water was 
had from the pond which is to supply the Liihrig washing machine, 
which is now in almost a peti. g state, and since then the rains 
have been plentiful. This makes the 116th machine put up by the 
Liihrig Company. I shall note results shortly. It is rather 
singular that with such a large extent of flat mountain land the 
company should not be in possession of greater reservoirs. Every 
summer, as a rule, there is an alarm about the water supply, but 
this last drought is the most serious one experienced at the works 
since Donati’s comet, about twenty-six years ago. 

I am glad to note that the collieries at Dowlais appear disposed 
to take a peaceful course in regard to their differences. Several 
interviews have been had with Mr. H. Martin, the colliery manager, 
and the prospect looks less gloomy than it did. 

The iron and coal trades retain pretty much the position they 
have occupied for some time t. I cannot see any signs of im- 
provement in iron and steel; Put for Canada, things le | be very 
slack, but good rail orders are held for this colony, and home re- 
quir ts are derately good. The animation in the tin-plate 
trade reacts also favourably on the ironworks, and the demand for 
leading brands, including steel, is firm at last market prices. 

A fair proof of the improvement setting in with respect to the 
tin-plate trade is the interest taken by capitalists in some of the 
old and stagnant works. I see that one of these, Pontclown, near 
Liantrissaint, is about to show life again. The necessary workmen 
are being gathered, and operations will soon begin. The works lie 
well for railway purposes, and are thirty miles nearer London than 
those of Swansea. 

The Swansea Bay Graving Dock Company is to be wound I 
am sorry to see this, as it may lead to the impression that Welsh 
industries are in a low state ; but the fact is that it is the overdone 
shipping trade, combined with slackness in iron ore, which affects 
the dry docks and kindred works. 

The capacity of sending up a thousand tons per diem from a 
Rhondda pit has aroused similar activity at the docks. One day 
last week a Swansea vessel was laden with 1200 tons and despatched 
in one tide. 

I hear that one of the Cardiff steamship companies is to be 
wound up voluntarily. It would not surprise me that the same fate 
attended others, seeing how much the trade has been overdone. 

The Barry case is being “‘ rushed” through the Lords at a great 
speed. The promoters evidently fear postponement, but the risk 
is a great one, especially after the tie in the House of Commons 
Committee. In the course of cross-examination this week, it 
transpired that the success of the Barry Bill means an increase of 
£5000 annually to Lord Windsor. 

The appointment of Mr. W. T. Lewis as High Sheriff of Brecon- 
shire has given great satisfaction, and a complimen demonstra- 
tion awaits him next week, when an address will presented 
signed by a large ber of influential residents—and deserved, 
most certainly. The prosperity of the coal trade is the outcome of 
those remedial and Lacie Hy measures which he originated. The 
Coalowners’ Association, sliding scale, Provident Fund, the start 
at Cyfarthfa—these and a number of others were his successful 
achievements; and I see that he has now established a collier’s 
scholarship at the South Wales and Monmouthshire University, 
and done in an unostentatious manner while the colliers have been 
debating and halting about their “‘ farthing” subscription. 

Things are not looking up in the Forest of Dean. It is true that 
the coal trade retains its average, but in iron, and iron ore, business 
is dull. One of Mr. Crawshay’s ore pits will close ina few days, 
and the hope of going again is remote. 

Messrs. Burt and Broadhurst, M.P.’s, have been having a miners’ 
demonstration in the Forest, and met with a hearty reception. 
The points they mooted were union, formation of, in the Forest; 
modification of the long-pay system ; and appeals to Government 
to remedy existing landlaws. ‘‘ Mabon,” the representative of the 
South Wales steam coal district, assisted in the gathering, and each 
proposition was carried unanimously. 


‘Water Suprry CONFERENCE.—The conference on water supply 
the Society of Arts will be held at the Health Exhibition on 
the 24th and 25th inst. The conference will meet each day at 
1la.m., and sit till 1.30, then adjourn till 2, and sit again till 5 p.m. 
The proceedings will be opened on Thursday, at 11, by the chair- 
man. The papers and di ions will be arranged under the 
following heads:—(1) Sources of ne 94 (2) lity of Water; 
Filtration and Softening. (3) Methods of Distribution; modes o' 
iving pressure; house fittings; discovery and prevention of waste 
fe. &c. The proceedings will be continued on Friday, and if 
necessary on Saturday. The readers of the papers will be restricted 
to twenty-five minutes. Speakers will be restricted to ten minutes, 
The pa: to be read will, in most instances, be printed and dis- 
tributed in the room. Members desiring to attend the conference 
will be furnished with tickets admitting to the Exhibition and to 
the conference-room, on application to the secretary of the Society 
of Arts, John-street, Adelphi 


= 
gure. 
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THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of 


*.* It has come to our notice that some applicants of the 
Patent-office 
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for TeLerHonic Purposes, G. Gray, 
on. 

9962. Construction of CranKsHarts, H. B, Young, 
9963, for attaching Winpow Tickets, C. P. 


tlieb, Brockley. 
9964. Hats and like I for the Heap, H. Dinn, 


to themselves and to the by 
the Specification requii l to, 
giving the number the 
mistake has been made by looking at E ae 
Index, and ana the numbers there gues | which only 
refer to the pages, in place of turning to those pages and 
ainding the of the ¢ 


Applications for Letters Patent. 
“name address of the 
printed in italics. 
8th July, 1884, 
9872, Grove Fasteners, W. P. Thompson.—(W. F. 
Ware, New York.) tis 
9873. Faucets, W. P. Thompson.—(Frank Loomis, 
New York.) 
9874. LireBoats, J. Rees, 
9875. Wasuino Ciorues, J. Keighley. 
9876. MaTHEMATICAL Compasses, J. F. Bennet and 
B. B, Smith, Sheffield. 


9877. Stay FASTENINGS, A. Downing, Birmingham. 
9878. Kyirrinc Macuines, C. J. A ton, Manchester. 
9879. IMPARTING Loxorrubinal OTION to Looms, C. 


Team, J. Blezard, Padi- 
9881, Heat Enoine Veuicie, W. 8. Sutherland, Bir- 
oat Ga Ls and Govces, D. Ward and P. Ashberry, 
9883, PRESERVE Stanps or Frames, J. Burley, Bir- 


9884. Tennis Snoes, F. W. Stoddart, Bristol. 
9885. VENETIAN Biinps, D. E. Lang! Wim 

9886. Supportine Guass, T. W. Helliwell, B ouse, 
9887. Coatinc Bricks, &c., H. M. Smith, London. 
9888, CoLoURING StTonEs, L. de Liebhaber, London. 
9889. Rotary Enoines, A. M. Clark.—{D. McColgan, 

Montana, U.S.) 
9890, Packinos, A. M, Clark.—(T. Johns, 


Oregon 

9891. ‘Downes Sueet Mera, &c., H. J. Allison.—(E. A 
Coles and W. D, Billmeyer. Pennsylvania, U.S.) 

9892, Presses, EK. Furness, London. 

9893. Securtno Trees to Espaiers, &c., W. E. Ben- 
net, Condover, 

9894. BLIND-coRD Putters, &c., B. Whitehouse, Bir- 


9895. Mouxps for F. Grosvenor, 

9896. Prevention and Cure of Cris Birina, 8. 
Weston and H. 8. Wilton, London. 

9897. CHECKING PASSENGERS and Fares, J. J. Dunne, 
J. F. Hoyne, and T. McKenna, London. 

9898. Expanpina STRETCHER FRAMES, W. H, Borham, 


L, A. Groth.—(Theodor Miinch, 
9900. Skins, E. G. Colton.—(F. Peterhansl, 
New York. 


9901. Stop-pLuas, E. G. Colton.—(W. F. etna and 
BE. F. Jennings, Jersey, U.S.) 
9902, Lawn Tennis Racquet, 8. Morrison, Lon 
rance. 
9904. Weicntno Apparatus, H, J. Haddan.—{Z. Colas- 
sot, Frenchville.) 
ae Devices, H. J. Haddan.—{A. Kolb and A. Tischler, 
Vienna. 
9906. Unions for Hy age N. Thom London. 
9907. Carriaces, G. 
= Rearina, &c., Jenkinson, Gran- 


9909, ScREW-PROPULSION of VessELs, P. E. Sorbé, 
Suret Metat, C. D. Abel.—(R. Poensgen, Dussel- 


dorf. 
9911. Lockina, , Rattway E. J. Hough- 
ton, London. 
9912. 'Hansom Cass, E. J. C. Welch, London. 
9913, Harrows, I. Wilderspin, St. Ives. 
9914. Vienerrina Apparatus, E. D. Adcock, Norwich. 
9915. Pianos, W. L. Hays, Greenwich. 
9916. Locks, J. H. Johnson.—{ Messrs. Variclé and Co., 
and M. M. F. Moulin, Paris. 
9917. Apparatus for Usz in CuemicaL Operations, J. 
n.—{ Messrs. J. Mallion and Son, Turin.) 
J H. Johnson.—{R. Hoe 


9019. J. H. Johnson.—(R. Hoe 
and*Co., New York.) 

9920, J. H. Johnson.—(R. Hoe 
and Co., New York.) 

9921, Prixtixo Macuines, J. H. Johnson.—(R. Hoe 
and Co., New York. 

9922. TRIMMING Leatuer, W. R. Lake.—(@. L. Tyler, 
Lynn, U.S.) 

9923. Price-carp, &c., H. Bornstein, Boston. 

9924. BoTrLine Liquids, W. R. Lake. —(J. Hunt, A. R. 
Finck, and R. H. Mitchell, Philadelphia.) 

9925, GuMMING ‘allace, London. 

oa Brivors, &c., W. R. Lake.—(A. Cottran, Naples. 

9997. at a Distance, T. Tul 

and G. C. Cooke, Sutton. 


9th July, 1884, 


9928, Cooxtna Foops, J. Robson, London. 

9929, A. W: Brighton. 

9930, Dry-PREsSURE GaUGE, Whitefield. 
= Reaistertna Power of Thorp, White- 


9939, IxpicaTo &c., T. Thorp, Whitefield. 


, Gatesh 
a SAFETY-LAMP, W. K. Fulleylove. Rugb; 
. Roorme Tires, W. Finch, Burnham. 
9940. Lenses, T. G. Webb, Manchester. 
9941. Makino O1L-cLors, Blackwell, Manchester. 
9942. STOPPERING Borr.es, T. and J. Brooke, Sheffield. 
a ees of Scissors, &c., W. A. Whiteley, 


9944. PLacina Cop Tuses upon J. B., G., 
and J. B. Swailes, Moorhey. 

AUTOMATIC Gas Reoutator, &c., H. C. Braun, 

don. 
ver, 

9947, Tunic, 8. 8. Bromhead, 

9948, Sprnninac Macuinery, E. Eben- 
auer, Germany.) 

9949. Gas Morons, E. Capitaine.—(Benz and Co., 


Germany. 
9950, Boar for Puriryine Skin, &c., G. H. Goodman, 


9951. HanpLes combined with Name Ptares for 
Drawers, BE. Kent, London. 

9952. Pinties for Vesset Ruppers, F. Willies, 
Plymouth, and J. Doidge, Deptford. 

9953, AcTuaTING MecuanicaL Toys, G. Cole, London. 

9954. OpENING, &c., Swine Fanuicuts, &c., A. B. 
Milne, Lozells, 

9955. H. C. Holmes, Derby. 

9956. Tricycues, &c., R. Beesley, Coventry. 

9957. Evecrric ApParatos, C. 8. 

ndon. 


9958. Fire- “ESCAPE, 
9959. Pipex &c., H. 


9960 Raisina, &c., WricHTs, J. Swalwell, 
J. Moore, South Stockton-on-Tees, 


9965. Paper Tuses for Cicars, J. Ploy, 

9966. Apsustinc SHart PEDESTALS, y A. and H. 
M. Butler, Kirkstall. 

9967, SHEAF-BINDING Macuines, J. Howard and E. T. 
Bousfield, Bedford. 

9968, MeTaLLic Packixo for Piston Rop Srurrixo- 
Boxes, R, Lake.—(W. H. Jacobs, Netherlands.) 

9969, ANTI-MAGNETIC SHIELDS tor Warcues, © Cc. 


Giles, U.S. 
for Loom Brams, J. Imray.—(P. Paris, 


9971. Bicycies, A. M. Clark.—{W. Clemson, U.8.) 
9972. Winpows of id Canntacrs, H. E. 
and W. Frost, Lond 

9973, Pipe Jomts, W. H. Haley, Bradford. 

9974. Sraam Gear for Wincues, F. H. ivens, Lincoln. 

9975. SEPARATING GoLD from AURIFEROUS Quarrz, B. 
F. Atkinson, London. 

9976. Secret Locks, J. H. Johnson,—(Messieurs 
Variclé and Co, and M. M. F. —_ Paris.) 

9977. Fo_pine Beps, D. J. Powers, U.S. 

9978. ELECTRICAL SELF-REGISTERING Money Ti11s, B. 

ebb, London, 
9979. WRinaina Cvornes, J. Ireland, Dundee. 
WHEELED VEHICLEs, W. Buskin, New Zealand. 

9981. METALLIC PackiNa for GLANDS of Enaines, J. 
Tomlinson, jun., and G. Ingram, London. 

9982. TRANSFORMING Execrric Currents, C. Abel. 
—-(C. Zipernowsky and Déri, Austria.) 


10th July, 1884. 


9983, Propetuers, G. E. Serjent, N 

9984. Sprines for Carriaces, J. UC. Winduver, 
Huntingdon. 

9985. Sewina Macuines, W. P. Thompsor.—(The 
Morley Sewing Machine Company.) 

9986, APPARATUS for ParnTING, A. R. Strachan, Gates- 
head-upon-Tyne. 

9987. CYCLOMETERS, c. Vv. 

9988. Errecrine Erricient of E. 
Entwistle, Blackpoo! 

9989, SHEDDING Motion employed in Looms, C. Bed- 
ford, Birstall. 

9990. Srups and Souitaires, R. Hall and E. Richard- 
son, Birmingham. 

9991, Pranororte Actions, T. Turner, Bristol. 

9992. Scaes for Pocket and Pen-KNives, J. Dawson, 
Sheffield. 

9993. Currine State, 8. W. Davids and C. H. Rees, 
Carnarvon. 


9904. Borina, &c., Metats, W. W. Hulse, Salford. 
9995. VeLocipepes, W. Wright, Droylsden. 
9996. MecHANICAL MusICAL W. Britain, 
jun., London. 
3 Viszoan, W. H. Perry and J. O. Boulton, 
ot 
9998, Macuines, J. Sainty, East Dere- 


9999. "Wee Fietp Gates and SxHeep Hurpves, J. 
Sainty, East Dereham. 

10,000. Sueer Dipper, T. Blake, Ross 

10,001. PostaL Envevopes, T. 

10,002. Evecrric Batrerigs, J. H. G. 
‘Skrivanow, Paris.) 

10,003, Furnaces, I. 8. M‘Dor , Chadderton. 

10,004. &c., Lime for AGRICULTURAL Pur- 

rown, 
10,005. Boots and Sxoes, M. A. Israel, 


10,006. Fasteners of Fire-arms, H. Webley, 
Wueat and other Seeps, T. Sheldon, 
and Brusn, W. Spurrier, 


10,009, —. J. Smith, Hockley. 

10, 010. Brean, &c., H. W. Hart, London. 

10,011. Screw PROPELLERS, W. H. Bradford, London. 

10,012. Heatino, &c., A. J. Boult. — 
Wegener and H. Passbw: we.) 

10,013. PARCEL-HOLDER, McCulloch, Le: 

10, 014. Wisp Guarp or CHimNey-Tor, H. Brom- 


10,015. Distnrecrants, H. B. Battersea. 
10,016. Pencii-HoLpErs, H. J. Haddan.—(X. Strissen- 
reuther, iirnberg. 
10,017. Boats by Manvuat Power, J. 


10,018, or Coverinos for Streets, &c., H. 
Saunders, Brigh: 

10,019. Biscurrs, &c., J. W. Hoffman and P. Erbach, 
London. 


10,020. Securtnc ArTicLes in TRAVELLING Baas, &c., 
D. Abel.—(La Société Veuve Paul Sormani et jils, 


aris.) 
Te.ernonic, &c., Conpuctors, G. H. Smith, 
10,022. iceman G. F. Redfern.(P. Barclay, 
East Boston, U.S. 


10,023. the Germ of Wootsorter’s Disease, 
&e., E. F. L. Linck, Bradford. 

10,024. Artacuinc Rope Stoppers to a Surp’s Deck, 
W. 5 eld, London. 

10,025. PuppLine Furnaces, J. A. Crawford, Northum- 
berland. 


10,026. CoupLine Pins or Keys, W. Benson, Bristol. 
10,027. SxcuRINe the Tires of W. "Benson, 


ristol. 
10,028. Letters, &c., A. M. Clark.—(C. Blan- 
can, aris, 
10, 029. Piate CHANGING 
Cam AMERAS, 


J. Brown and F. Bishop, Lon 
11th July, 1884, 
10,080. Temptes Empioyep in Looms, J. Haydock, 
Blackburn. 


10,031. Bicyoxes, &c., A. C. Robinson, Burnage. - 
Winpow VENTILATION without W. 


, Cork, 
10, W. H. Richards and W. D. 
10,084. Corks for Stoprinc Borties, G. Hurdle, 
Southampton. 


10,035. TrEatINa Town Rerus Theol D. Healey, Liver- 
pool, and B. H. Thwaite, St. 
10,086. Tram Ratts, P. Kirk, Bandeld. 
10,087, Beps of &e., TaBies, J. Marsden, 
vel 
— amMocks, R. H. Holman and W. Carlton, 
rantham. 


10,000 Lacine Boots, C. B. , London. 
10,040. Savina Waste in Peet Spirits, H. E. 


Du 
10,041. PRorector, Hull. 
10,042. Dyete, W. D. Thornton, Bradford. 

10,043. R. C. Thompson, London. 
Conpensino, &c., Warer, H. Hocking, Liver- 


10/045. Curtain Hotper, G. Birmingham. 

10,046, VariaBLE Drivinc Gear for VELOcIPEDEs, M. 
cCarthy, London. 

THe J. P. Stroesser, East 

10,048, CaRDING Corton, W. Macpherson, Manchester. 

10,049. Stoves, A. 

10,050. CANDLE Ciamps, J. Berliner and H. Ziegler, 
Germany. 

10,051, Cricket Bats, G. P. Milnes, G. J. and H. E. 
Hildrid, 

Disenaaaine Boats, W. F. Rees, Green- 

IncrEastna Combustion in TusuLAR STEAM 


J. Tol 
PRoTRcTING, &e., Wires, A. Parkes, West 


10, Compounp for Curina Puruisis, A. McGuffie, 


10,056. SIDE REFLECTING C. R. Stevens, Kent. 
10, 057. ENVELOPE Fasteners, C. G. Andrews.—(J. H. 
jufford’s Sons, New York.) 
058. CHILpREN’s Cots, G. W. Moon, London. 
0,059. Piston PACKING Rios, J. Whitehead and J. 
pollock. Belfast. 
Friction Grarina for ELecrric Morors, W. 


Brown. 

10,061, Primary and Szconpary Batreries, W. B. 
rain, London. 

STARTING, &c., VELociPeDEs, E. A. Norrington, 


ndon, 

10,063. Cuurns, J. Askew, London. 

10,065. an PPERS, G. 
big Fiower-pots and Vases, G. Jackson, Little 


arlow. 
ae ADVERTISEMENTS, T. Sunderland, 


10,068, Boaxe Apparatus, W. L. Wise.—(Mr. Huvé- 
‘Lemoine, Paris.) 

10,069. SIGHT FEED Apparatus, J. Dewrance and G. H. 
Wall, mdon. 

10,070, Muzzie Stoppers for Guns, T. Nordenfelt.— 
(RK. Ferraciu, Venice. 

10,071. Carrs, R. J. , London. 

10, CoMBINED CRANE, Fire Enorne, &c,, Boat, 

and J. G. Penn, Cardiff. 

10, 073. PRINTING Surraces, H. H. Lake. 
Bberle, Vienna.) 

10,074. Surp, A. de Schuttonbach, Paris. 

10,075, ReoistRaTION of Marine Compassss, J. Lea 
and G. C. Harvey, London. 

10,076. Packines for Steam Joints, &c., W. J. Adams, 


London. 
10,077. Macuine Gun Carriages, T. Nordenfelt, 
Londo 


12th July, 1884. 


10,078. AMBULANCE CARRIAGES, J. Furley, Ashford. 
10,079. Coatrnes of MetaL, W. A. Thoms and A. J. 


London, 

10 Sopicm &c., W. Robinson, Gates- 

-on- 

10,081. Lamp ae W. H. Freeman, Aston. 

10,082. Bronzine and Dustine Paper, &c., D. and A. 
Salford. 

10,183. Rives, E. Weild, Manchester. 

10,084, Susstrrute for Horn, J. Piischner, Bohemia, 

Austria. 

10,085. Uritisine Spent Picke after CLEANING Iron, 
ley, Birming! 

10,086. Correr, A. D. Gordon.—(J. 


10,087. “Benes for Boots and Suors, B. Rawlings, 


‘Astol 

10,088, Reinieainicinien at a Distance of CHARACTERS, 
&c., T. Tubini, London. 

10,089. Screw and.Crank, C. L. H. 
Lammers, Gosforth. 

10,090. Furnaces for Maxine Gas, W. P. Thompson. 
— (Stettiner Chamotte Fabrik Actien Gesellschayst vormals 
Didier, Germany. 

10,091, Heets T. C. Ferrand, Leeds 

10,092. Traces to CARRIAGES, Colcm- 
bati, Lo London. 

10, 093. REAPING Macuings, D. Wyllie, Ayr. 

10,094. Crock for VxHicLes, A. Bourgeois-Weber, 
Switzerland. 

10,095. BittiaRD, &c., TABLES and Batis, J. Honey- 


man, ow. 

10,096. Exrractina Liquip from Susstances, G. B. 
Boomer, New York. 

10,097. DupLex Steam Enaines, M. W. Hall, Brvoklyn. 

10,098. SEPARATING Semoina, W. L. Wise.—{C. Seck, 


Dresden, Saxony.) 

10,099. Give or Size, W. R. Lake.—(V. Ducancel and 
B. Fortin, Reims, France.) 

10,100. Extractinc Grapes, &c., E, H. Newby.—(£. 
Thiebaut, Montdidier, France.) 

10,101. BREECH-LOADING H. Tolley, Bir- 


ming) 
10,102. ScrEENING Corn, &c., W. Rainfi 
orth, jun., and H. 8. 
10,103, CenTRiFuGAL Macuines, C. A. Day.—(D. M. 


sen., W. 


Weston, ton, ag 
10,104. CLosixe the Hoves of Cess Pits, &c., T. Dur- 
London. 

10,105. AttacHmMent for Bvuitpers’ and JoINERs’ 
Squares, A. M, Clark.—(4. @. Olson and J. McFar- 
lane, St. Louis, U.S.) 

10,106. Printine CoLours, 8. P. Wilding, London. 

10,107. Measurine Water, &c., W. R. Lake.—(A. C. 
‘Spanner, Vienna.) 

14th July, 1884. 
— = Proputsion of Arr, &c., C. W. Crossley, 
10,109. DRAUGHT W. A. How, 


, Ongar. 
19, 110. Suirts, &c., W. W. Murray, Manchester, and 
mer, ‘Aylestone 


10, 111. Last Stanps, T. H. and B. Hartl , Accrington. 
10,112. of . Silversides, 
Grimsby, W. Dudding and H. m, Newport. 


10,113. FENCE Spikes, G. Whitford 
10, 114. WasHING MAcHINes, H. Hirst, Accrington. 
10, = VentTILaTING Rattway Wacon, J. Kerr, Lon- 


10, 116. Avtomatic Rattway Jornt, J. Kerr, London. 

0, 117. Teat, J. Howells, Neath. 

10, 118. SappLE ATTACHMENTS, 8. Littlejohns, London. 

10, 119. Gas Recutators, F. Oechlmann, Berlin. 

10, 120. Tooxs for BorrLe J. T. Creasy, London. 

10,12, H. J. Allison.—(A. B, Arper, 

10,122. OPERATING Switcues, E. Capitaine, London.— 
(C. Ammon, Germany. 

10,123. SHarr Tuo, T. W. Hill, Hendon. 

10,124. BIcYCLEs, &c., W. Cheesman, London. 

10,125. SLow CoMBUSTION = E. Jagger, Oldham. 

10,126. SHARPENING Razors, &c., H. Bezer, Tedding- 


ton. 

10,127. Marxine Device, A. J. Boult.—(V. Clairdent- 
Genot, France. 

— Pistons for Bowers, T. H. Thwaites, Brad- 


10,129. Licutina by Evectricity, B. P. 
kman, London. 
10,180. WaTERPROoF ULsTER, &c., J. de C. Paynter, 
Alnwick. 


10,131. Cottecttne Desris, A. E. Westhorp, 
10, 132. Musica. LystruMENT, W. Marshall, 
10,133. Memoranpum, &c., H. P. Lavender, Wolver- 


10,194" Vatven, J. P. end A, Spiel, 
Berlin 


10, PROPELLING Boats, &c., E. Mannion, de Beau- 
voir 
Removina Woot from Sxins, E. Belknap, 


10,137. SECURING Ruppers, W. Abbott, Richmond. 

10,138. Hyprate of Srronta from SuLPHaTE of Strona, 

er 
and A, von Langen, Prussia. 12th int ia 1884, 

d, Lucknow. 

10,141. Bicyctes, E. R. Settle, London 

Fastentnc for of Boors, &ec., A. M. 

lark.—(P. Pinéde, Paris.) 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared rselves expressl: Tue at the 


4664. CHECKING THE Fy ay AND DEPARTURE OF 
W. T. G. Bllis, Glasgow.—lst October, 


Relates to a clockwork mechanism for automatically 
checking the arrival and departure. 


5386. Man H. Spence, London. 
—l5th November, 1883.—(A communication from L. 
M. Chorier, 


the teeth. 


5889. Gear ror Suips, W. H. 
London, and G. T. Burden, Neuwcastle-on-Tyne.— 
15th November, 1883. 6d. 

The object is to ‘provide a steam-steering gear, which 
in the event of the steam supply being fenivertenthy 
or otherwise shut off, will automatically enable the 
steering gear to be worked by hand. 


5401. Currinc Natts anp Sprics, G. Williamson, 
Leeds.—15th November, 1883. 6d. 


passes the 
rest cutter, from a strip of 
metal fix 
5535. Retays Repeaters, J. H. 
Johnson, London.—2ith 1883.{A com- 
a J. t Maloney and @. W. Cooper, 
Washington, U.S.) 64. 
The object is to obtain a relay which shall be very 
ble to weak currents. The electro-magnet has 
legs composed of bundles of soft iron wire, one ha 4 
provided with a coil wound in steps so as to graduall. 
reduce the mass of wire in the direction of the neutral 
point. The other leg is bare and placed in close 
proximity to the covered leg. 


5549. Looms, R. Hall, Bury.—2ith November, 1883. 


Relates to the construction of a shuttle guard or 
—— to prevent the shuttle from flying out of 

the 

5552. Sypuon-porttr, H. H. Lake, London.—2ith 
November, 1883.—{A communication from La. Société 
J. et fils, Pantin, France.)—{Not proceeded 
wit 

The outer surface of the bottle is smooth, whilst 
the internal surface is polygonal in transverse 
section. 

5553. Treatment or Mixep Fasrics To Osrain 
ANIMAL Fipre, &c., THEREFROM, S. Pitt, Sutton.— 
27th November, 1883.—(A communication from 
Madame Robert, Iseron, France.) 4d. 

Relates to submitting the fabrics to the action of a 
boiling bath composed of sulphuric acid and caustic 
soda, followed by washing in water either pure or 
slightly alkaline. 

5554. Manuwacture oF TEXTILE OR OTHER FasRics 
COATED WITH XYLONITE, PyroxyLine, &c., H. H. 

communi- 


x lonite ha its xyline equivalent, which method 
mors thin sheet of — 
and a of the to be 
gradually advancing surfaces, tly the 
contact side of the xylonite and then compressing the 
sheets between the gradually advancing surfaces. 
5555. UmBrRELLAS AND J. H. Johnson, 
London.—28th Ne L 883.—(A communication 
from J. N. Colby, Ni U.8.) 6d. 
The object is to enable the umbrella or parasol to be 
used as a cane when occasion requires. 


5556. Dresstnc Friour, &., G. C. F. P. Janssen, 
November, 1883.—(Not proceeded 
with. 

The object is to draw the air required for sifting the 
meal from the dressing-box, thus causing a permanent 
or circulation of the same air 
apparatus, whereby a very strong current can 
applied without loss of material. 

5557. Openinc anp DiscHarGinGc INTERNALLY Stop- 

PERED CONTAINING AERATED LIQUIDS, 
R. and W. P. Hull.—28th Ne 
1883.—{Not proceeded wit! 

The object is to discharge internally 


5558. Currine anp &c., W. H. 
Burke, London.—28th November, 1883. th commu- 
nication from Messrs. Puissant freres, Belgium.) 6d. 

The table to receive the stone to be dressed is 
actuated by a screw, and has a quick return imparted 
= it, the speed d the working stroke being 

ble of variation as the stone is presented to the 
ion of a series of cutters rota’ round a fixed 
axis, or the stone may be held stationary while the 
cutters descend for the purpose of forming mouldings 
ata si the cutter on adjacent sides or 
edges of a block b. 
S569. G@. Wood, Warrington.—28th November, 


Consists ch in man shades or 
surface outside, and of a Simaniie form inside. 


5560. Traction —, W. Wilkinson, Wigan.— 
prin en’ 
gear, the construction of boiler, wat the 
of the superheater. 


5561. Knrrrine Setvaces or Fasrics Looms, 
LA C. Listerand J. Reixach, —28th November, 


8d. 

Relates to fas’ knitting the inner sel 
of two or more pieces of d double pile fabrics, woven 
—o face at one o; — in a power loom, with one or 

shuttles wn simultaneously. 
5564. REpvucTION oF IRON AND OTHER OrEs, 4. MM. 
London.—28th November, 1883.—(A 
ion from J. B. 0. Thiéblemont, Paris.) 6d. 

Tie < object is the reduction of ores, such as those of 
iron, by means of hydrogenised and car gases, 
either eth ag or separately, at a more or less elevated 

, without the ore into contact 
with sol solid id fuel whereby the iron alone is reduced and 
the silicon, and more particularly the phosphorus, 
remain unreduced and se) te from the iron. The 
apace hae obtained i is a finely divided spongy iron which 

xidi but is maintained in 
a redui hie or in at 


it without it to become 
idised, and to be afterwards or steel. 


ones. SHUTTLE Tonaves, W. Novem- 


Relates to the construction of the or tongues of 
shuttles employed in looms ing, the object 
—s to facilitate the in the same into 


= Yay Fe Aa, of weft, and to hold ‘the ‘latter more securely 


Bosses ror CARRIAGE WHEELS, H. J. 
a London.—29th Ne ber, 1883.—(A commu- 
ication from J. J. Schmidt, Erfurt. ) 2d. 
The object is to relieve the @ axle-bo boxes or bearings of 
thrust in the direction of their 

5568. MANUFACTURE oF Merat, H. D. 
Pochin, London.—29th November, 1883. 

Consists in the use of chromate of iron (crome ore) 
as a lining. 

5570. Gas Motor Enoines, 7. M. Williamson, J. 
Malam, and W. A. Ireland, Southport.—29th Novem- 
ber, 1883.—{ Not proceeded with. ) 2d. 

Two cylinders are placed side by side, and in one the 
is , while the other is the exhaust cylinder 
into which the products of combustion pass. 


5571. Browine anp GLass BY MEANS OF 
CompresseD Arr, A. M. Clark, London.—29th 


ing compressed air for cooling the 
and the moulds 


Patents, 
Consists partly in the use in a 
cutter, of a wheel or disc armed with cutters and ; 
caused to rotate, the arrangement being such that as 
4 
4 
Relates to the method of coating substances with 
and C. 8. Madan, Manchester. 
Appert freres, ls, 4d. 
The objects are to enable compressed air to be me- 
chanically — for blowing and moulding glass 
icles, and to utilise the ex jion of the escap- 
) » 
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5572. a Vv: Apr G. & Harviest articles from r by heavy ure while | the other side subjected to steam press' and de. 
N.B.— Decem Not Gk with. em metallic top ond mould and | vices for transmitting the motion of the Five peston to the 
The object is the uction of steel ha’ Re, ptnrcen is formed 7 the ceiling of the | a felt or other suitable porous wad. aaj able thereby couing the latter = =, on — 
& core or an inner of soft ani ent, and a deflecting plate ed to sp = 5626. ELECTRO-TELBORAPHIC System P. ARLY usta) with alle with edjust- 


ductile steel, and an external coa‘ layer of a 
harder variety of steel. _ 
W. Dawson, Leeds, — 29th 


November, 1 

The vehicle is sup] central wheels on 
the same shaft, while a 
each end, and is arranged to clear the ground when 
the vehicle isin motion, running on the central wheels. 
A brake is connected to the handle and is applied, 
when the hand is removed therefrom. 

November, 1888,—(Not proceeded 
wi 

Relates to the construction of a folding box. 

5575. Tricycies, H. Knight, November, 
1883.—{Not proceeded with.) 2d. 

Relates to the steering gear. 

5576. Prorecrixe Buripines, CLOTHING, OR OTHER 
ARTICLEs FROM Heat, &c., 7. H. Fielding and A. 
NV. Johnson, New South Wales.—29th November, 1883. 
—{Not proceeded with.) 2d. 

Consists in the og ee of a thin bright metallic 
coating or covering to the article to be protected. 
5577. Mancracture or Pro- 

Spennymoor, 

Durham.—29th November, 1883. i 
red be Jat t of 

wor) y the Jameson e employment 

steam applied to the Other improve- 
ments are di bed. 

bore. Casks or VessEts, F. C. Glaser, Berlin.—30th 

» 1883.—{4 communication from F. West- 


Relates to the manufacture of air-tight and water- 
tight casks of paper. 
CHECKING APPARATUS FOR TRAMWAY 
Birk d.—S0th N 1883.— 


eded with.) 2d. 

Two rollers deliver a ticket from a roll to a slit in the 
case of the apparatus, each ticket be’ cut off by a 
pair of scissors actuated at each revolution of the 
rollers. A counting apparatus and a bell are also 
actuated as each ticket issues. 

5580. Venictes, &c., C. E. 
Newill, Rochdal: ber, 1883.—{ Not pro- 


ceeded with.) 

A double hook re secured in a slot in a 
buffer head pivotted to one vehicle, and the other 
vehicle has a buffer head with a = through it to 

the lower part of the double hook, while a link 
the upper part of ouble hook. 
5581. Textite Fasrics, F. Dehaitre, Paris. 
—S0th November, 1883. 6d. 


This relates to the combination of machines for 
@finishing fabrics made of wool mixed with cotton by a 
continuous operation, and comprises a calendering 
machine, a hot chamber with a fan, a spreading 
machine, a cylinder heated by steam and pro- 
felt, and an air cooler or blower. 
by a teasling machin 
a fol machin e, or other 
machine used in cloth a" 
5582. Manvracrure oF Acrp, 7. of, 
November, 1883.—{Not proceeded 


Diaphenyl carbonate and phenolsodium are heated 
in a vessel and stirred for about six hours at from 
320 deg. to 388 deg. Fah., and the salicylic acid is sepa- 
rated from the product’ in the ordinary manner, the 
an e cylic separa’ yy means 
hydrochlore acid. 

5588. Vevocrrepes, 7. Humber, Beeston.—30th Novem- 
ber, 1883. 6d. 

The object i is to enable the “‘ Humber” and analogous 
tricycles to accommodate two or more persons, and 
it consists in ai a framework to the front part 
of the tricycle and securing the seat or seats and 
wheel being secured to the 

ttom, a short distance above the ground, to prevent 
overbalancing. 

5585. Sasues anp Frames, W. J. 
Penny, London.—30th November, 1883. 6d. 

This to the construction and it of 
window sashes, so as to enable te to 
inwards for cleaning and repairs. Runners are placed 
between the sashes: and frames. 


oe. SHIPs FROM THEIR Moortnas, G. 
—30th Ne ber, 1883.—{ Not 
with.) 2d. 


no matter what strain is on it, and it consists of 


when actuated by a tripping lin 
5587. Worxixc Foc J. R. Wigham, 
Dudlin.—30th 1 4d. 
motor engine, 


This relates to an arrangement t of 
with pump for w: fog signals, 


such as sirens or fog horns. 
5588. Kwrrrinc Macurnes, &&., W. R. 
Lake, London. 


the application at the 
head of the cylinders of a circular knit machine 
used for the production of ribbed or Bg work, of 
auxiliary movable sinkers having for their object to 
permit the knitting to be pw without tension 
wpon the fabric, the w of the machine for 
ducing ribbed Tring ais dispensed with 
lain work ; Secondly, the 

tion of the descri mechanism to the 


5589. 8. Hall, London.—30th No- 
vember, 1883. 1s. 2 

The objects are to ieee the vibrations imparted to 
also to provide effective means for apply- 

ing the tents and for propelling the velocipede. 
5590. Macutnes, Edwards, London.—30th 
fein) 1883.(4 communication from L. Bosi, 


The Se method of 


6591. Apparatus ror Gavarne, &c., CASKS AND OTHER 
J. C. Li -— 30th November, 


burner to carry off the products of bustion and 


APPLICABLE TO LONG ry S. Roos, Turin, 
Italy.—4th December, 1883. 

This relates to an electro- netic apparatus for 
controlling the working of printing instruments, the 
change of polarity in an oscillating pallet acting in 

tion with springs, and a local electro-magnet 


foul air from the apartment. 
SKIRTS aND Busties, M. tock, New 
December, 1883.—{ Not proceeded with.) 2d. 


me hoop | tint or bustle is made from a continuous 


STRAIGHTENING, OR ComBinc DyEp 
Hanks or YARN, H. A. Crowther and J. Moorhouse, 
December, 1883.—(Not proceeded 
with.) 
Consists in _ the threads forming the hank, 
either by means of a vibrating comb or by passing the 
threads through or between a stationary comb or gill. 


5599. Inxpicatine THE PowER or Steam EnoInes, &c., 
T. H. Blamires, Huddersfield.—\st December, 1883.— 
(Not proceeded with.) 2d. 

Refers to apparatus for indicating the amount of 
power of steam or other engines, and in recording the 
variation of the temperature of steam at the time it 
enters and leaves the cylinder or cylinders of steam 
engines. 

5600. Susstirvres ror Srone, Brick, &c., G. F. Red- 
Sern, London.—1st communica- 
Stickle, Denver, U.S.)—{Not proceeded 
wi 

Relates to utilising scoria, the refuse produced from 
smelting mineral ores. 

5601. Bicycies, J. G. Parker, London.—lst December, 
1883.—(Not proceeded with.) 2d. 

Relates to a means of preventing accidents, and to 
the driving gear. 

5602. Worxinc Ramway Swircues, 4. M. Clark, 
London.—ist December, 1883.—(A communication 
Railway Speciality Manufacturing Co., New 
York.) 6d. 

This relates to means for operating switches which 
when closed are held in place by a spring, so that a 

h a closed switch, which will then 
tomatically, leaving the main line always 


5608. Cases ror Rotts, &c., C. 
Mace, London.—1st December, 1883.—(Not proceeded 
with.) 2d. 

The case consists of a number of laths of wood, 
which are mounted on an outer canvas or other flexible 
and by preference waterproof covering. 

5006. | Maseweorens or Sopa, W. Weldon, Burstow.— 

wd December, 1 4d. 

This relates to of sulphate of soda by 
ammonia and carbonic acid, or by bicarbonate of 
ammo. 

5606. Havixc Nets, G. Souter, N.B.—3ra 
December, 1883.—{ Not proceeded with.) 

Three sheave pulleys are mounted on a _ the 
centre one being below the others. These sheaves are 
keyed upon the ends of their spindles, and the gear 
wheels are arranged close behind the bushes of the 
spindles. Another frame is attached behind the 
wheels, which are thus entirely enclosed. 

5606. Suarr Covptinas, L. Sterne, London.—lst De- 
cember, 1883.—{ Not proceeded with.) 2d. 

Relates to the arrangement of flexible ag 
5609. Dryinc anp Arrtnc Bep Ciorues, &c., 

Stokeford.—3rd December, 1883. 


proceeded 

This relates to a ae capable of receiving hot 
embers or a suitable heated material, and serving to 
dry and air bed clothes. 

5610. Tricycies, &c., W. J. Lloyd, Harborne.—3rd 
December, 1883. 6d. 

This relates to the construction of the axles of 
tricycles driven by means of a middle chain wheel, 
ont it consists in forming the axle tubular and con- 
necting the wheel thereto by wire ribs forming two 
cones, of each of which one end of the axle is the 
apex, and the wheel forms the base. The c 
wheel is of special construction. 

5611. G. W. | Senden. —8rd 
December, 1883.—( Not proceeded with.) 2d. 

The interior surface has an annular recess to receive 
a body of iately below this is an 
annular shield and an upwardly projecting recess. 


5612. Tricycres, &c., EB. R. Settle, Coventry.—3rd De- 


cember, 1883. 6d. 
Consists in applying worm gear, so that both 
lel or main wheels run at the same speed when 
velocipede is travelling s' ht (the said gear 
forming a lock), and when travelling in a curve or 
ie worm gear allowing the loose wheel to run 
at a different speed to the fixed wheel. 

5614. Preservinc, Storinc, AND AERATING LAGER 
AND LIKE Beers, W. Aubert, jun., London.—3rd 
December, 1883.—{Not proceeded with.) 2d. 

Relates to the means of forcing carbonic acid or 
other gas or air under pressure, so as to charge the 
liquid. 

laddan, London.—3: December, —{A com- 


with.) 2d. 

This relates to an engine, boiler, electric generator, 

and a hydraulic tubular mast mounted on wheels. 

5616. Propucrion or CoLours, Marks, ag Dzsions 
tx MARBLE, Woop, — Hand-Smith, London. 


December, 1883. 

The colours are applied to the surfaces to be orna- 
mented, which are then sub; pyres to the action of 
vapour in a closed t of such 
vapour being subsequently 
5617. Drivinc Waeets or Roap 

T. L. Aveling, Rochester.—3rd 


Ralates to co the construction of wheels with inner 
rings or tires suspended within an outer ring or tire 
by Soiled springs which are always in compression. 
5618. Fasteners ror Croraina, &c., W. P. Thomp- 

London.—3rd December, 1883. communica- 
tion from Messrs. de Saint Denis and Co., Paris.) 6d. 

This relates to a hook-button for use without button- 
holes, and having a shank forming the hook attached 
near to the edge, the opposite part of the button 
bearing a loop or catch to be sewn to the one side of 
the garment, the bent shank passing through such 
garment and catching in a ring or loop attached to the 
other side thereof. 

5619. TeLecraPH aND TELEPHONE Wires, A. J. 
Boult, London.—8rd December, 1883.—(A communica- 
tion from G. Gray, Boston, Mass, U.S.) 4d. 

This relates to means for lessening the relative con- 
ductivity of the outer portion or shell of the wire by 
the density of the central portion or core, 


5594. Woo.-wasHinc Macuines, J. Campbell, Brad- 
ford.—lst , 1883. 4d. 

A'thin plate or blade is caused to press inst the 

bottom squeezing roller of the washing mac’ bag 4 

ooth surface and prevent damage to 

the wrapping round the roller and also the accumula- 

tion of wool thereon. 


and at the same time interrupting e continuity of 

the shell by ly grooving or fluting it. 

5620. Lupricatinc MecHaNisM FoR COLLIERY AND 
OTHER Wacons, A. H. Leech and W. Bateson, Wigan. 
—8rd December, 1883.—( Not proceeded with.) 2d. 

The inventors use a simple disc with a projecting 
periphery of india-rubber or other material or com- 
position unaffected by oil, and of a flexible elastic 


5621. Woop G. W. von Nawrocki, 
December, 1 wi th.) 2d. 
The wood blocks are join ed together by metal 
lormed in the sides of the 
oc! 


MANUFACTURE OF ARTICLES FROM Woop sep | 


from A. Anderson, Stockholm. "6d. 
manufacture of ornamental other 


serving to control two clock movements, one set 

to go faster than the other. 

5628. ManvuractureE or Sauicyiic Actp, &c., J. H. 
Johnson, London.—4th December, 1883.—(A com- 
munication from 0. Leupold, Stuttgart.) 

Consists in causing alcoholic carbonic ethers to react 
upon combinations of sodium and phenols or upon a 
mixture of these combinations with hydrate of soda 
or an alcoholate of soda. 

. Pens, W. H. Thomson, London.—4th December, 
1883.—( Not proceeded with.) 2d. 

The object is to produce parallel lines of different 

shades or different colours by one stroke of the pen. 


5681. VaLves or Cocks, H. F. Hill, 
December, 1883.—{ Not proceeded with.) 2d. 
Relates to improvements in ball and other valves or 
cocks for measuring, regulating, and supplying steam, 
water, and other fluid under pressure. 


5634. Sprinc Matrresses, J. Chorlton, Manchester.— 
4th December, 1883. 6d. 
This relates to’ simple means for securing a network 
of wire to a framework so that it is stretched thereon, 
and can readily be disconnected and folded up. 


5635. Pranorortes, BE. W. Brinsmead, London.—4th 
December, 1883.—(Not proceeded with.) 2d. 

Relates to the system of constructing the wood 

framing, the iron or steel framing, the sounding 


and the resonators. 
5638. &c., Andersen, 


This ot toa “ universal electricity meter,” 

peres, volts, watts, and ohms. 

5639. a Button, W. G. Delf, London.—4th Decem- 
ber, 1883.—(Not proceeded with.) 2d. 

The button has a hollow concave base with holes in 
it, by which it is sewn to the garment. 

5641. DEcorTICATING Rice, WHEat, H.C. 
Martin, We —4th D 6d. 

A stone or emery me Se caused to AL. rapidly 
in « cylindrical case set at an angle of about 45 deg. in 
a frame, the lower end having an outlet aperture and 
regulating slide, and the upper end an inlet aperture. 
5648. MILs, C. D. Abel, London.—4th Decem- 

ber, 1883.—{A communication from W. Garrett, 
Beaver Falls, U.S.) 6d. 

Consists essentially in a mill for rolling wire 
rods directly from blooms, of the combination of a 
billet train, a rod train, and an intermediate train 
having its rolls approximately in line with the last 
rolls of the billet train and the first rolls of the rod 
train, sufficient space being provided between the suc- 
cessive trains for the to-and-fro movements of the 
metal rod operated on by the rolls. 

5646. ILLuminaTING BY MEANS OF THE INCANDESENCE 
or REFRACTORY Supstances, W. H. 

—5th December, 1883.—(A communication. Srom 0. 
Fahnehjelm, Sweden.) 6d. 

A suitable refractory substance is made in the form 
of small wires or pins fixed in a holder, and can be 
adjusted and brought to a state of incandescence by 
subjecting them to the heat of a flame produced by 
burning “ ppl in air at the ordinary pressure 
and under the nary conditions of the atmosphere. 
5647. Sewrma Macuivnes, H. Leeming, Manchester.— 

elates to means for re e speed and the 

driving of sewing machines. 4 

5648. Ve.ocrpepes, J. White and J. Asbury, Coventry. 
—5th December, 1883. 

This relates to an A of gear wheels to 
enable the speed and power of driving to be varied 
ee changing the speed of rotation of the pedal 
shaft. 

5649. Boots anp Suoks, W. H. Stevens, Leicester.—5th 
December, 1883.{A communication from W. James, 
Chicago.)—{ Not proceeded with.) 2d. 

This consists in forming a toe cap for boots and 
shoes from a continuation of the sole or middle sole, 
and then sewing it to the upper. 

5650. Woop Pavine, R. Hall and C. C. Woodcock, 
Leicester.—ith December, 1883. 4d. 

The blocks are provided with slots, grooves, or 
recesses, into which concrete or cement is poured. 
5653. Umprecias, ParRasors, on SuNsHADES, 7. 

Wrench, Liverpool.—5th December, 1883.—(Not pro- 
ceeded with. ) 2d, 

This relates to means for facilitating the attachment 
and removal of the covers to and from the frames of 
umbrellas and parasols. 

5654. Torrepo, A. J. Boult, London.—5th December, 
1883.—(A communication ‘from B. de Taund and W. 


5655. Aspominat Bext, FE. Edwards, 
December, 1883. a communication from H. L. Mar- 
quis, Lu le. ) 

wen rt and k con- 
tinued pressure upon the abdomen, capoctaily for 
females in pregnancy vor as a protection against or 
remedy for prolapsus uteri. 

5656. Brovenams, Earl of December, 
1883.—(Not proceeded with. 

This relates, First, to nee MF sliding windows 
with spring bolts ; Secondly, to constructing th ¢ upper 
or cushioned framework of the seat in two parts, 
lengthwise, and between each of them and the seat 
beneath a a is —: at the back, the front 
of the cushion hinged to "the correspond- 
ing myo of the seat he A cushioned flap or leg 
rest is hinged in front of each seat. 

5657. Bicycies, &c., B. Nunan, London. 
—6th December, 1883. 

Relates to the Pan hn A of the Sdriving and 
steering gear. 

5658. Seer OR OTHER PILING FoR MAKING OR 
Protecrinc Founpations BeLow Water LEVEL, 
&c., W. P. Thompson, Liverpool.—6th December, 
1888. ag communication from M. F. Paponot, 


ris.) 6d. 
Relates to the form given to the piling. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


299,950. BaLancep VaLvE, Louis James Massey 
Boyd, Annapolis, Md.—Filed January 22nd, 1884. 

Claim.—The combination, with a slide valve pro- 

vided with adjustable bearings, of a piston connected 


Wy 


with the valve, and having one cag thereof in com- 
munication with 


able rollers, of a piston connected with the valve, and 
ving one side thereof in communication with the 
exhaust cavity of the valve and its opposite side 
exposed to steam —_ and levers connected at 
one end to the pis d their opposite ends con- 
structed and arra by en, the roller frames and 
brackets on the valve, substantially as set forth. 
300,088. Inpex Gavcr ror Dritiina Macuines 
Albert B. Bean, New Haven, Conn.—Filed December 
27th, 1883. 
Claim.—The combination, with the spindle of a 
drilling ory of a ~ rovided with a recess in 
which a rack is a pinion lying in said 


SS 


S 


recess and meshing into said rack, said pinion being 
carried ap a shaft to which a pointer or other 
indicator is attached, as set forth. 
300,095. Execrric Lamp, Mirabeau N. Lynn, India- 
napolis, Ind.—Filed August 23rd, 1883. 

Claim.—In an electric lamp adapted for 
curved carbons, a base supporting an axis, upon w 
are mounted a pair of arms carrying carbon holders, 
the arms rotating in opposite direction, and actua 
by suitable mechanism through differential 
wheels mounted on a sleeve carrying a . 
whose movement is adapted to be reversed b 
actuated by a current of electricity ing a 
helix provided with a core connesiel wath the brake 
mechanism, all combined substantially as described. 
In an electric lamp, a feeding mechanism operated by 


a mechanical force which exerts a constant and uni- 
form stiain at any point of their movement upon a 
pair of arms ted ona axis, adapted 
rotate in opposite directions upon such axis, and 

ing the carbons, the arms provided with suitable 
stationary weights, and the upper arm with a mov- 
able weight, so that a balance is preserved at all 
times while the lamp is burning, the Sochantenl force 
drawing the arms together, in combination with suit- 
able mechanism actuated by an electric current for 
separating the arms and reversing the f mechan- 
ism at 7 pea point to focus the light at one 
point, substantially as described. 
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ON THE FRICTION OF SHAFTS OR JOURNALS 
THOROUGHLY LUBRICATED, 
By Water R. Browne, M.A., M. Inst. C.E. 

Iy a number of Tue Enaineer near the beginning 
of the mt year, there appeared a leading article, 
entitled “What is Friction?’ in which attention was 
drawn to the new and unex light thrown upon 
this subject by recent experiments, especially those of 
the Institution of Mechanical Engineers. Having 
watched this course of experiments from the first, I may, 
perhaps, venture on endeavourin 
answer to the question. Undoubtedly it will not be com- 
plete, probably it may be in some respects capable 
of improvement, but it will at any rate supply a “ working 
hypothesis,” which answers fairly to the facts as they 
stand at present, and may serve as a guide in the progress 
of further inquiry. The question will at least gain by the 
clear setting forth of the actual laws which, as a matter 
of payee: have been found to govern the phenomena. 
I shall not at the present moment attempt to deal with the 
question of friction proper, or friction between dry sur- 
faces, on which further experiment is still urgently needed. 
Nor shall I attempt to deal with what may be termed 
“oily” or “moist” friction, as in ordinary lubrication; but 
shall content myself with examining the only case that is 
in a fair condition to be approached by theory, namely, 
that where the supply of the lubricant is practically un- 
limited, and the lubrication is therefore complete. 

This is, perhaps, the most important part of the whole 
subject of friction, at least as regards practice;* and it is 
that to which the recent experiments have chiefly been 
directed. It is covered especially by the “oil bath” 
experiments of Mr. Tower, detailed in the recent report 
of the Institution of Mechanical Engineers—“ Proceed- 
ings” 1883, p. 632—and also by the earlier experiments of 
Professor Thurston. These agree very closely in their 
main results, and the laws educed may be formulated 
follows:—(1) The coefficient of friction is extremely low, 
amounting in many cases to 0°001 only, or a mere fraction 
of the lowest results previously recorded, not merely for dry, 
but for wet or oily surfaces. (2) The coefficient of friction for 
moderate pressures and or varies approximately as the 
reciprocal ofthe pressure. In other words, the actual frictional 
resistance per surface unit is approximately constant, and 
therefore if the load is doubled the coefficient of friction 
—which is the ratio of the resistance to the load—is 
halved. In dry friction, on the other hand, it is the 
coefficient which is constant, and therefore the resistance 
varies directly as the load. (3) As a consequence of the 
above, the frictional resistance, with constant pressure, 
varies as‘the area of contact. In dry friction it is 
independent of the area. (4) As the velocity of 
rubbing increases, say, from 10ft. to 100ft. per second, 
the frictional resistance—and therefore the coefficient of 
friction, the load — constant—diminishes also ; but at 
100ft. per second, or thereabouts, a change takes place, and 
thenceforward the resistance increases as the square root 
of the velocity increases. (5) As a consequence of the 
above, the resistance at and near 100ft. per minute is 
approximately constant, or independent of the velocity. 
(6) A rise in temperature—within moderate limits—has a 
marked effect in lowering the coefficient of friction ; the 
coefficient varying approximately in the inverse propor- 
tion to the temperature above freezing point of water. 

With reg to the evidence for these laws, No. 1 is 

roved by simple inspection of the tables given in- Mr. 

ower’s report. Thus with olive oil, at 5201b. pressure 
per square inch, the coefficient of friction was ‘0008 at 
157ft. per minute, 001 at 209ft. per minute, and ‘0015 at 
419ft. per minute. With lard oil, the coefficient of 
friction was practically the same as with olive oil. With 
mineral it was ‘0010 at 157ft. minute, but had 
risen to 0018 at 419ft. per minute. rm oil would not 
carry 520 lb. per square inch at all; but with 415 b. the 
coefficient was ‘0015 at 157ft. per minute, and ‘0021 at 
419ft. per minute. With rape oil the coefficient was 
again practically the same as with olive oil, and with 
mineral oil it was only slightly higher, being—with 520 lb. 
per square inch—°00123 at 157ft. per minute, and ‘00178 
at 419ft. per minute. The two latter oils, however, 
stood a somewhat higher te, mineral oil taking as 
high as 625 Ib. per square inch nominal load. It must, of 
course, be remembered that the exceedingly low values 
thus found for the coefficient of friction are due to the 
fact enunciated in the second law, viz., that the resistance 
of friction is independent of the pressure ; consequently 
when the pressure is high, the coefficient becomes neces- 
sarily low. For instance, at the lowest pressure of 100 1b. 
per square inch, and at the highest s of 419ft. per 
minute, the! coefficient of friction with olive oil and 
lard oil, instead of being 0°001, as with the higher 
pressures, was about ‘008, while with mineral it was 
014. Even these figures, however, are a0 below the 
values usually given for the coefficient of friction in 
lubricated ings, which in Morin’s experiments varied 
from °05 to ‘09. 

We may now proceed to the evidence for the second law 
—that of the constancy of frictional resistance. is is 
also shown by a glance at the tables, in which the nominal 
frictional resistance, as well as the coefficient, is given. 
The former quantity is found by multiplying the coefficient 
of resistance by the nominal load per square inch—in 
other words, by the total load on the bearing divided by 
its horizontal section in square inches. In this case the 
journal was Gin. long and 4in. in diameter, so that the 
nominal load was obtained by dividing the total load b 
24. A few instances may again be given. With olive oil, 
at 209ft. per minute, and with loads varying from 1001b. 
to 520 lb. per square inch, the nominal frictional resistance 
varied between ‘512 lb. and ‘607 1b. At 419ft. per minute, 
it varied between °736 lb. and ‘870 lb. With lard oil, 
under the same conditions, the resistance, at 209ft. per 
minute, varied between ‘47 lb. and ‘68lb.; and at 419ft. 

* There seems to be an impression that this complete lubrication is 
impossible in practi There seoms, however, no reason whatever why 


ice. 
this should be the case, and at rate it forms the ideal state of things 
to which we should try to appreaah as closely as possible. 


to supply some sort of. 


as |; 


per minute, between °779 lb, and 8101b, Similar varia- 
tions occurred with the other lubricants. The differences, 
considering the necessary difficulties in the observation of 
such small quantities, are not large, and, what is still more 
important, they are altogether irregular, their highest 
values being sometimes at one end of the series, Sometimes 
at the other, and sometimes in the middle. On the whole, 
it is clear that the law must be admitted as correct for all 
ordinary pressures and speeds. At the very high pressures 
carried by the mineral oil and the rape oh the rictional 
resistance showed a decided increase; and therefore some- 
thing like an approximation to the conditions hitherto 
= to be normal ones appeared to hold in those cases. 

e third law—that the frictional resistance varies as 
the area—is merely a deduction from the second, and 
therefore needs no illustration. 

The fourth law—the variation of friction with velocity 
—is of a more complicated character, and requires further 
examination. With regard to the first part of the law, 
namely, that for speeds up to, say, 100ft. per minute, the 
coefficient of friction is less at higher speeds, we have un- 
luckily no Narr figures to refer to. Professor Kimball 
found that with a wrought iron shaft in a cast iron bear- 
ing, an increase of speed from 6ft. to 110ft. per minute 
caused a fall of 70 per cent. in the coefficient of friction. 
In another case, with lower pressures, an increase from 
1ft. to 100ft. per minute gave a fall in the coefficient from 
0°15 to 0°05, or by 67 per cent., which is a result agreeing 
closely with the former. Professor Thurston found in 
some cases similar results, while in others the friction 
appeared to increase with the speed continuously from the 
commencement. On the whole, however, he comes to the 
conclusion that the friction does diminish with increase of 
velocity up to about 100ft. per minute; but the actual 
figures on which this conclusion is based are not given in 
detail. Mr. Tower’s experiments unfortunately do not 
he as before 105ft. per minute, and therefore furnish no 
information as to lower speeds. Between 105ft. and 159ft. 
per minute his figures show in all cases a decided rise in 
the friction. On the whole, while the fact of the decrease 
at low speeds may be admitted, there is nothing to enable 
us to define its nature or laws; and a comprehensive set of 
experiments, embracing all speeds from the highest to the 
lowest, is thus a desideratum of the future. 

We now come to the question of the rise in the coeffi- 
cient of friction, when the speed exceeds the value of 
100ft. or 150ft. per minute; and here our data are clear 
and precise. Professor Thurston, indeed, fails here again 
to give us detailed figures; and he infers that the increase 
varies as the 5th root of the velocity. This assertion is 
disproved, however, by the elaborate experiments of the 
Institution of Mechanical Engineers, which show quite 
conclusively that the variation is as the square root of the 
velocity. To prove this I have taken the first table in 
their report, that for olive oil, and assuming the speed of 
209ft. per minute as the basis—since we are here quite 
beyond the influence of the supposed change which takes 
place at 100ft. per minute, or thereabouts—have calculated 
the coefficients of friction for the remainder of the speeds 
given, assuming the variation to be as the square root of 
thespeed. The calculated and observed values are placed 
below each other for comparison in Table I. It will be 
seen that the two sets of figures agree very closely, and 
that the differences are sometimes on one side, sometimes 
on the other, which is the best proof of their being due 
merely to errors of observation. The only exception is in 
the last column, relating to the highest speed of 471ft. per 
minute; here the observed values are throughout higher, 
and sometimes decidedly higher, than the calculated. Of 
course, at such high speeds the difficulty of accurate 
observation becomes ter; in fact, where the very 
small quantities which had to be observed are considered 
—the variations in the position of the pointer, from which 
the coefficients were deduced, being merely z;in. to yin. 
—it may well excite surprise that the differences between 
calculation and experiment are not far larger. 

To show that the result is not due to any peculiarity in 
the lubricant employed, or in the circumstances of one 
— set of experiments, I have given in Tables III. to 

. similar results for other lubricants, viz., lard oil, sperm 
oil, mineral oil, and mineral grease. It will be seen that 
with lard oil—Table II.—the agreement. between calcula- 
tion and experiment is very good at the ~~ pres- 
sures, but t the calculated fall r ly below the 
observed at the lower pressures—a fact which is also 
visible, though not to so { an extent, with olive oil. 
With sperm oil—Table III.—the. pressure could not be 
carried as high as 5201b. per square inch, as the es 
began to seize. The highest pressure is thus 415 Ib., an 
at this the calculated values are throughout higher than the 
observed. At310 Ib. the observed coefficients are so low as 
to suggest some error in the experiments. At 205 Ib. the 
two are almost exactly in accordance, but below this the op- 

ite prevails, and at 100 1b.—as in the case of lard oil—the 
ifference at high speeds is considerable. With mineral 
oil, which is usually looked on as an inferior lubricant to 
the two former, the results are perhaps the most regular of 
any. The coefficient of friction itself, it should be observed, 
is slightly higher than with olive oil at the highest 
pressure, , is equal, or even lower, at moderate pres- 
sures; whilst the agreement between observation and 
calculation, even up to the highest speeds, is very close and 
satisfactory. To exhibit this more clearly, the figures have 
been plotted, as per accompanying Fig. 1, and curves 
drawn through the points. It is difficult for any one, 
looking at this diagram, to avoid the conclusion that, to a 
very close approximation at least, the law which expresses 
the variation of friction with speed is that of the square 
root. Lastly, mineral grease, as shown by Table V., shows 
practically the same law of behaviour. The absolute 
values of the coefficient of friction are, indeed, higher; on 
the other hand, the lubricant is able to support a pressure 
of 625 lb. per square inch, which was beyond the power of 
any of the oils tried; and at this high pressure the coeffi- 
cient of friction was well-nigh as low as any recorded. 
The variations between the observed and calculated 
results, as regards changes in speed, are also very slight, 


except at the lowest pressures as before. On the whole, 
the results go very far to confirm the wisdom of those 
railway engineers who have retained the use of grease for 
their vehicles in preference to oil, especially for cases 
where high bearing pressures are to be expected. 

We have thus established the fourth law with which we 
started, viz., that the coefficient of friction increases with 
the velocity, and at a rate which is, approximately at 
least, the ‘same as the square root of that velocity. The 
fifth law—that the coefficient is nearly constant at about 
100ft. per minute—is a mere deduction from what has 
preceded. The sixth—the variation of friction with tem- 

rature—has been noticed as to its general results by 

rofessor Thurston and others, oar is brought out 
strikingly by Table IX. of the Institution of Mechanical 
Engineers’ experiments, giving the coefficients of friction 
observed with a bath of lard oil, with a fixed load of 
1001b. per square inch, but with speeds varying from 
105ft. to a7itt. per minute, and temperatures varying 
from 120 deg. to 60 deg. Fah. 

The actual law under which the variation takes place 
has not been previously stated, so far as I am aware. It 
is, however, shown very clearly by Table VL, in which 
Table IX., mentioned just above, is reproduced, with an 
addition of figures given by calculation. The true law is 
masked in the original table by the fact that the tempera- 
tures are given on the Fahrenheit, not the Centigrade 


scale. When the latter is substituted, it is at once seen. 
that the figures a ay ae. the coefficients of friction are 
approximately in the inverse proportion of those represent- 
Cod ficients 
of friction 
Fig 1. 
oo] 
550) 
soof 
494 494 


203 366 Eve) 
Feet per mizarte 
ing the temperature. On cal ing the coefficients by 
this hypothesis, the figures given in the table, below those 


observed, were obtained. It will be seen that in the bulk 
of the table the two coincide very closely indeed. In the 
two last columns—419ft. and 471ft. per minute—the calcu- 
lated figures fall decidedly below the observed. This, it 
will be seen, was also the case with the calculations on the 
subject of velocity, and this tends to strengthen the sus- 
picion that at these very high speeds the apparatus, owing 
to vibration or some other cause, may have given results 
which were somewhat too high. At 60deg., on the other 
hand, the calculated figures are decidedly higher than the 
observed, even in the last two columns, though the difference 
in some cases is not large. But on the whole the 

ment of the observations with the calculations is suffi- 
cient to prove that the law of the coefficient varying — 
inversely as the temperature is at least approximately 
correct. 


Certain theoretical conclusions as to the nature of friction, 
in the case of lubricated surfaces, may perhaps be deduced 
from these results. In the first place, it is evident that 
the phenomena are altogether different from those that 
obtain in the case of “ dry friction,” when two unlubricated 
surfaces are in contact with each other. Hence we may 
assume that, in the present case, the surface of the journal 
and bearing are divided from each other by a film of oil 
sufficiently thick to prevent their coming in contact; that 
this film is divided into two rings, one adhering to the 
moving journal, the other to the stationary bearing; and 
that the resistances, here called py aa name of friction, 
are really those which occur at the bounding surface where 
these two rings meet each other. This is, in fact, the 
conclusion to which engineers have generally come from 
practical experience; and it is confirmed by a curious fact 
whi in the course of Mr. Tower’s experiments. 


It was found that when a small hole was drilled down 
from above, through the brass bearing on which the load 


rested, the oil rose in this hole, and could not be kept from 
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doing so, except by the application of a very great pressure 
—more than 200 . per square inch in that particular case. 
This proves the existence, at the point of test pressure 
between journal and bearing, of a film of oil capable of 
sustaining that pressure, and of being slowly squeezed out 
by it where an opening presented itself. It is clear that 
this film cannot be wholly at rest, but must be recruited 
from the oil bath below through the action of the rotating 
a: otherwise the film would almost immediately 

ve been squeezed out, and thus the whole of the journal 
would have me dry and would have scized. 

We are, therefore justified in assuming that there is, in 
the case of a completely lubricated journal, such as we are 
considering, a film of oil adhering to the outside of the 
—- and another film adhering to the inside of the 

aring. These two films are constantly sliding or shear- 
ing one past the other at the surface speed, whatever that 
may be, of the journal. 

It is natural, therefore, to attribute the so-called friction to 
the adhesion or shearing resistance which is known to 
exist to some extent in all fluids, even water, but which is 
much higher in the case of a heavy oil, such as is used for 
lubricating. We may treat this adhesion as being merely 
a cohesive attraction between the stationary and moving 
particles of the oil,* an attraction which is considerable 
at small distances, but diminishes rapidly to nothing as 
the distance increases. 

Suppose P to be the mean value of this cohesive resist- 
ance, and that it lasts while the moving particle of oil is 
traversing a distance s. Then Ps is the amount of energy 
expended in overcoming this resistance, so far as the two 
particles under consideration are concerned. Let V be 
the surface velocity of the journal, supposed constant, and 
z the time in which the particle of oil, moving with this 
surface velocity, passes over the space s. Then s = Vt, 
and the energy exerted = P Vt. 

Let m be the mass of the particle, and let v be the velo- 
city which the resistance P, acting for the time ¢, would 
generate in it, if it were free and started from rest. Then 


5 is the kinetic energy which would be exerted in 


that time. Hence a 
=PVt; y= of vin 
2 m 


Let mf be the force acting at the surface of the journal 
to overcome this cohesive resistance. Then, since the two 
actions balance each other, f must be such that it will 
generate the velocity v in the time ¢. 

Hence we have— 


mft=mz?, fet, 
but from above— 


Hence— 


& 

but therefore f V. 

If, therefore, we suppose P constant, f will vary as V; but 
we have every reason to suppose that P will not be con- 
stant. Various phenomena connected with cohesion, such as 
the delay of solidification in a liquid produced by agitating 
it, show that molecular actions of this kind require a 
certain time to attain their maximum value.t Hence we 
may assume that P will vary directly as ¢, or inversely as 


; then the equation becomes— 


C 
Put P v 
2C 
f= x 
But S m/f will be the total force acting at any instant, 


at the surface of the journal, to overcome the resistance 
due to this so-called friction; and we see that this force 
will vary as the square root of the surface velocity V, 
which is in accordance with the experiments given in 
Tables I—V. 

It is easily seen that this theory is also in complete 
accordance with the laws laid down from experiment at 
the beginning of this paper. We may take these in order. 
(1) The coefficient of friction is very much lower than in 
ordinary or dry friction. This is to be expected, because 
the shearing resistance of such a liquid as oil is also very 
low. The value of this adhesion might be perhaps deter- 
mined by calculation from these results; but this would 
certainly need to be checked by direct experiment. (2) 
The actual frictional resistance per unit of surface is inde- 
pendent of the pressure. This agrees with the hypothesis; 
for fluid being incompressible, the external pressure will not 
draw the stationary and moving particles nearer to each 
other, or cause any alteration in the energy needed for 
separating them. (3) The resistance varies as the area in 
contact, independently of the pressure. Since it arises 
from the adhesion between the moving and stationary 
films, which adhesion will go on all over the separating 
surface, this will obviously be true. (6) The fact of the 
decrease of the coefficient of friction in inverse proportion 
to the rise in temperature may at first sight seem difficult 
to reconcile with this theory. It might be supposed that 
the expansion of the liquid with increasing temperature 
was the cause of the variation. But as the coefficient of 
expansion is a very small quantity, it seems impossible 
that, if this were the cause, the coefficient should vary 
inversely as the temperature, e.g., that if the temperature 
be doubled the effect should be halved. We must have 
recourse, therefore, to the fundamental conception of tem- 
perature, as given us by the mechanical theory of heat— 
namely, that it represents the amplitude of the molecular 
vibrations, or, for vibrations of the same period, the mean 
velocity of the vibrating particle. As the time of such 


* it is here as: umed that there is no ular or continuous gradation 


from the stationary to the moving layer, the one being attached to the 
bearing, and the other to the shaft. 

+ Ut course this need not imply that the force is actually a function of 
time, but that the molecules take a certain time to arrange themselves 
sv us tu produce their maximum effect. 


vibrations is exceedingly short, a great number of them 
will occur during the period in which the ing particle 
of oil is traversing the space s, and during which the 
stationary particle is supposed to act upon it. Let O A 
represent the time ¢ 
of this action, set off 
along the axis of 2, 
and draw from each 
point ordinates to 
represent the distance 
between the station- 
ary and = moving 
particles at that in- 
stant. Let P Q repre- 
sent the locus of these 
ordinates on the su 
position that the 
particles have no 
vibratory motion. 
Then if we knew 
the law of force, we 
could calculate from 
this diagram the energy expended by the station- 
ary particle, on the assumption that there is no 
vibration. But, as a matter of fact, there is vibration, 
and the true form of the locus will be the wavy line 
Pabed. In other words, there will be continual and 
very rapid changes in the distance between the two par- 
ticles. But, as we have seen, the force between them 
requires time to develope its maximum power under any 
change of circumstances. Consequently this kind of <a. 
lation will practically tend to diminish the magnitude of 
the force acting as a resistance between the particles, and 
approximately in the inverse ratio of the amplitude or 
velocity of vibration. But if the resistance is diminished, 
the force requi to overcome the resistance will be 
diminished in the same proportion. In other words, this 
force will vary inversely as the temperature, which by 
experiment it is found to do. 


TABLE I.—Bath of Olive Oil, Temperature 90 deg. Fah. 


A 


X= Coefficients of friction, for speeds as below (feet per minute). 


200ft. | 262ft. | Si4ft. | s66ft. | 419ft. | 471ft. 


5290 | Observed | -0010 | -0012 | -0013 | -0014 | -0015 | -0017 
Calculated  -0010 | *00123 | -00132 | -Ou141 | 00150 


| Observed “0013 | "0014 | “0017 =| | 
Calculated ‘0013 |  -00159 | *00172 | -LO184 | *00195 
as | Observed “0014 | °0015 =| “0019 | “0021 | 
| Calculated | 00157 00172 | “00185 | | 

263 Observed "0016 "0017 | “0020 | *0022 | -9025 
Calculated ‘0016 | "00179 °00196 | | *00226 | -00240 

310 | Observed “0017 *0019 *0021 | -0022 | 0024 | -0027 
Calculated °0017 | "00190 00208 | “00225 | -00240 | -0U255 

258 Observed “0020 | -0023 ©0025 | *0026 | *0029 | -0031 
Calculated °0020 | *00245 | "00265 | “W283 | *003,0 
205 | Observed “0025 | “0028 | *0030 | *0033 | -00386 | “0040 
Calculated 00276 | “00331 | *00353 | 00375 

153 Observed “00385 "0040 | *0047 | *0050 | +0057 
Calculated | “00387  *00429 | -00463 | -00495 | 00525 

100 Observed "0055 | *0063 | -0069 | *0077 | “0082 | 0089 


| Calculated  *0055 | “00674 | | “OU778 | *00825 


TABLE II.—Bath of Lard Oil, Temperature 90 deg. Fah. 


Coefficients of friction for speeds as below (feet per minute). 


| 2uoft.  262ft. | Bi4ft. | seeft. | | 47ift. 
599 Observed “0010 -O011_ | “0013 | “0015 | -0015 | -0017 
Calculated | -0010 00118 *00123 | “00132 -00141 | *00150 
415 Observed | 0014 0015-0016 | -0018 0019 | 
Calculated | “0014 00157 | *00172 | -00185 | -00198 | -00210 
19 Observed | -0017 -002 | -0022 | | -0026 | -0029 
Calculated | -0017 *00190 | “00208 | -00225 | -00240 | “00255 


Observed | -0023 -0028 | -0031 | -0034 -0039 | -0042 
Caleulated | -0023  -00257 | “00282 | “00804 | “00325 | 
005 | -0051 | -0052 

Calculated | -0032 00357 | | -00423 -00453 | -00480 


Observed "0050 


| 
153 Observed “0032 | “0041 
100 Calculated | -0050 00555 | 


"0081 | *009 
“00612 | "00661  *00707 | *00750 


TABLE III.—Bath of Sperm Oil, Temperature 90 deg. Fah. 
20eft. | 262ft. | si4ft. | seeft. | 419ft. | 471ft. 
415 | Observed | -0017 | -0018 | -0019 | -002 | -0021 | -0021 

Calculated | -0017 | *00190 | -00208 | *00225 | -00246 | *00255 
310 Observed “0012 | *0014 | -0016 | “0017 | “0018 
Calculated | “0012 | -00134 | -00147 | 00159 | -00170 | “00180 
205 Observed “0018 | | *0023 | °0024 | -0025 | *0027 
Calculated | -0018 | *0v201 | *00220 | -00238 | *00255  °00270 
158 Observed “0023 | °0028 | *0030 | - 
Calculated | *0023 | *00257 | 00252 | 
100 Observed “0038 | -0044 | *0051 | *0057 | °0061 °0064 
Calculated | - "00465 | °00503 | 00537 “00570 


Coefficients of friction for speeds as below (feet per minute). 


It might be suggested that another cause would still 
further diminish the resistance at high temperatures. It 
will be observed that the ordinate of the wavy line Pabcd 
becomes greater than A Q before a is reached ; and as AQ 
is supposed to be the limit of distance, beyond which the 
two particles do not act on each other, it follows that this 
action will cease at an earlier and earlier period, as the 
temperature becomes higher, and will, therefore, be less in 
amount. But when we consider the enormous rapidity of 
the vibrations of heat, it is clear that at any ordi 
speeds this effect will be quite imperceptible. 

Another objection may be alluded to, namely, that if the 
force between the two particles acts to retard the motion 
of the shaft when they are receding from each other, it 
will act equally to accelerate it when they are approaching 


each other ; and thus the net effect will be ni. But it 
must be remembered that the moving particle is not 
rigidly fixed to the shaft, but is easily separable from it ; 
hence the effect of the attraction, when the two are 
approaching, will probably be almost entirely to draw the 
moving particle further from the shaft and nearer to the 
stationary particle. It will not appear, therefore, as a 
force accelerating the shaft as a whole ; whereas the resis- 
tance to separation must ultimately be overcome by the 
external force tending to turn the shaft. 


TaBLE IV,—Bath of Mincral Oil, Temperature 90 deg. Fah. 


estes Coefficients of friction for speeds as below (feet per minute) 
per aq. in. gooft. | 262ft. siaft. | | Aloft. 
Ib. | 
625 Observed 00139 | “00147 *00157 | -00165 
Calculated “00139 | “00156 00171 | -00185 
520 Observed -001°9 | *0015. | -00161 | -0017 | -00178 
Calculated "00139 | *00156 | | “00155 | 
45 Observed *00143 | *0016 | -00176 | -0019 | -G02 
Calculated “00143 | °00159 | *O0176 | -00189 | 
310 Observed “0016 | 00184 | -00207 | -00225 | -00241 
Calculated “0016 | “00179 | -00196 | “00212 | 
205 Observed | -00235 | -00269 | -00298 | -00828 | -0035 
Calculated 00235 | “00263 | | | 
100 Observed -00494 | 00557 | | 
Calculated “00494 °00539 | *00603 | 


Coefficients of friction for speeds as below (feet per m'nute). 
200ft. 2W62ft. | Bl4ft. S66ft. 419ft. 47 1ft. 
6 | Observed “0012 | “0014 “0016 -0018 
Calculated | .0012  .00134 | 00147 *C0159 | *00180 
599 | Observed “0016-0018 | -0019 -002 -on21 | -0022 
| Calculated | -0016 | -00179 | 00196  .00212 | “00226 -00z40 
415 | Observed | -0019  -0021 | -0023  -0025 | -0026 | -0027 
| Calculated | +0019 | -00212 | -00233  .0u251 | -00269 
| Observed | -0026 -0029 | -0032 
| Calculated | +0026 | -00287 | -00318 | 
| | 
205 Observed “0040 | -0053 -0058 | -0062 | “0066 
Calculated | +0040 | -00490 | *00529 | -00565 | “0060 
| 
153 Observed “0048 .0057 | *0065 | -0071 | “0077 | “0082 
Calculated 


“00.8 | *00537 | -00588 00685 -00679 | 
| | 


TaBLeE VI.— Variation of Friction with Temperature. 


Temper- Coefficients of friction for speeds as below (feet per 
ature. | minute). 
| 105ft. 167ft. 2o0ft. 2e2xft, siaft. seaft.| aloft. 


“0026 “0059-0004 
“UO2T1 “00827 “00394 “00448 -00496 *00530 “00575 “00610 
37-8100 Obsd. 0029-0037 -0058 |*0071 
“00811 “00875 “00453 ~00516 *00569 “00608) “00660 


32-2 99 Obsd. °0084 |-0043 |-0052 -0060 *0069 *0077 |-0085 -0098 
| Caled. ("00864 “00439 “00582 00608 *00668 *00714! "00820 
26°7 Obed. "0040-0052 |-0063 -0073 -0083 |-0102 -0112 
Caled. *00440 -00531) “00641 -00782 *00806 *00861) 00934 *00989 

| 
21°1 70 | Obsd. *0048 °0065 -0092 *0103 °0115 |*0124 °0133 
| Caled. | -00556 *00672 “00811 -00928 -01012 01089-01182 *01252 


£059. “0084 |-0103 “0119-0130 -0140 |-0148 -0156 
| UCaled. -09752 -01110 -01252 -01379 -01473)-01599 “01603 

There is still one fact as to friction, of those stated at 
the beginning, which we have not considered, namely, that 
at low speeds the coefficient does not increase, but, on the 
contrary, diminishes with increasing velocity. This, indeed, 
is not so clearly proved as the others; but admitting its 
truth, it must obviously be due to some other cause than 
that hitherto treated of. This may, perhaps, be found in 
the fact that each particle of oil in passing from the edge 
to the centre of the bearing, passes from a region where 
the pressure is low to a region where it is high. This 
high pressure will act to drive back the oil as it advances, 
and a certain amount of force will be required to over- 
come it. Thus let s be the length of the icle’s path, 
from edge to centre of bearing ; and let the pressure in 
this space vary from 0 to P. "Then, if we assume that the 
pressure increases uniformly from edge to centre, the qo 
sure when the particle has traversed a distance s will be 
5” and this will have to be overcome through the distance 
ds. Hence the total energy expended by the nee in 
resisting the advance of the particle of oil will be repre- 


sented by the integral of Pads between O and §, or will be 


a a Let V be the velocity of the shaft, as before, and 


v be the velocity with which the a of oil arrives at 
P 
the centre ; then m ; 5 


Now this diminution of the velocity of the particle of 
oil will cause it to slip through a certain distance along the 
shaft in the opposite direction to the motion, and thus 
— a certain amount of energy retarding the rotation. 

is energy will be pag ary as to the distance slipped, 
and therefore to V -v; but a above, 
V-v 
Thus, this energy will be inversely proportional to the 
velocity of rotation nearly—since v will not be very 
different from V. It will therefore be considerable at low 
velocities, but will rapidly diminish, and at high velocities 
will be inappreciable in comparison with the adhesive 
resistance already considered. This is in accordance with 
t may, owable to hope that the theory 
thus aoelapel aoe. be considered as supported, by its 


of Mineral Coane, Temperature Bday. Fah. 
zs 
| 
2PV 
f = 2P\ 48°912) Obsd. "0024 "0029 ‘0035 *0040 ‘0044 *0047 |"0051 “0054 
| 
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agreement with experiment, sufficiently to be at least worth 
using as a working hypothesis in future investigations of 
this important question. 

Wa rer R. Browne, 


MISCELLANEOUS MACHINERY AT THE ROYAL 
AGRICULTURAL SHOW AT SHREWSBURY. 


Amonest the machinery not referred to in our last impres- 
sion was much modern milling plant. The construction 
of this class of machinery has already become an important 
industry in this country, although there is yet a consider- 
able quantity imported from America. e reason for 
this on not seem at first sight obvious, neither is it 
wholly explained on investigation. An American machine 
may be seen, with a legend as long as a local time-table 
intended to show how that particular wonder in mechani- 
cal art is hedged in v4 the protecting arm of the Ameri- 
can Patent-office, by the side of a similar English machine 
which does not boast and probably cannot lay claim to any 
such official protection. This importation will probably 
diminish as the English millers grow more accustomed to 
high milling requirements, and make it worth the while 
of the manufacturers of such excellent machinery as that 
shown by Messrs. Hind and Lund, Messrs. Thos. Robin- 
son and Son, and others, to construct machines of the kind. 
We do not suggest that there is not great credit due to the 
American milling machinists for the completeness with 
which they have considered every point in the history of 
a grain of wheat from the time it reaches a milling esta- 
blishment to the time that it is in the bakehouse, for it must 
be admitted that they have not only done this, but have pro- 
vided machineryin accordance with thiscompletestudy. This, 
however, does not make it any the more necessary that we 
should import American machinery; but there is no 
doubt that some of those milling engineers who are doing 
this at present will cease to do so when further experience 
in this a sap 4 new trade has more definitely shown 
what are likely to be permanent requirements. The pro- 
cess of selection and survival of the fittest is markedly 
observable in the history_of the modern roller milling 
plant with the refinements in the division of the milling 
process into so many which came into existence 
almost suddenly in this country. The Milling Exhibition 
of 1881, in London, forms a prominent mark in the history 
of this modern radical change in a very old industry and 
its appliances. The roller mill and its accessories had at 
that ane save some hold even in this country, and enter- 
prising ing engineers and millers had looked upon the 
new comer as one that was no mere visitor, but one that 
had come to stay. Yet, in the three years which have 
followed that exhibition changes have occurred, and with 
them millers have in increasing numbers adopted the new 
system. The gravitation of the milling trade of the 
country, which with steam power had for some time been 
drifting from the small millers into the hands of those with 
larger — is being wonderfully hastened by the new 
system, which requires still more capital. High-class flour 
is more than ever in demand, and, except perhaps in London 
and a few country places, people will have it, with the 
result that country millers have to buy the high-class flour 
from others, This obtains in most parts of England, 
though notequally in all parts, as, for instance, in Suffolk and 
Norfolk, where the good quality of the wheat still enables 
the local millers to satisfy requirements; but even in these 
counties the windmills which used to be seen at every 
turn are decreasing in number, and as they fall out of 
repair are not being renewed. Some of the processes 
through which wheat is now would have seemed 
abs' in the eyes of our forefathers. The machines 
which have for some time been considered essential, such 
as smutters, dusters, cleaners and separators, add much to 
the capital required to stock a mill, while the grain washers 
and dryers help again in this direction, Yet now that 
washing the grain is practised, and it is seen that even 
after passing through the separator much dirt is removed 
in the process, it is recognised that to clean grain before 
eating it is as necessary as cleaning any other edible. The 
millers have been led to do it not so much from this con- 
sideration as from the desire to produce white flour, which is 
now understood to mean in great measure clean flour. 
Amongst a er of milling machinery exhibited 
by Messrs. J. Walworth and Co., Bradford, was a grai 
washer for washing foreign wheats, and capable of cleaning 
from, ten to twenty sacks per hour. 

Mr. W. Gardener, of Gloucester, exhibited a number of 
machines, amongst which was a new three-high roller mill, 
arranged so that the feed roll can be stopped instan- 
taneously, and so as to work on two different kinds of 
middlings at the same time. The mill is driven by one 
belt, and the gearing runs in oil, the frame being made so 
that the rolls can be taken out without taking the frame 
to pieces or — the wheels off. The rolls are separately 
adjustable, though all are simultaneously separated by one 
lever attached to a double excentric. He also exhibited one 
of Odell’s eight-roller mills, with some recent improvements, 
made especially to meet the requirements of small mills, 
with a capacity of from twenty to seventy sacks per 
twenty-four hours, Of mills of this small size there are 
large numbers, and as the owners must adopt, at least in 
some measure, the new system, mills of this kind will no 
doubt be mage pe | required. It contains four pairs of 
Jin. by 14in, rolls, all of which are driven with one belt 
from the power shaft, each ~— provided with an inde- 
pendent hopper and feed mechanism. Each pair of rolls 
is provided with separate adjustments for setting and 
tramming them, and all four pairs may be simultaneously 
spread ~ and the feed cut off by one movement of a hand 
lever. By means of one pe als tightener pulley, the 
machine can be instantly stopped or started without dis- 
turbing the driving belt. 

Messrs. Robinson and Son, Rochdale, exhibit some fine 
new machines, characterised by the good style of design 
and good work which marks their machinery for other 
purposes. To some of these machines we return on 
another occasion. 


Mr. C. Hopkinson, of Retford, exhibited some good 


milling machinery at work, but his attendant seeing us 
make a note, jumped to the conclusion that we wanted to 
copy. the roller mill (a good simple two roller mill for 
middlings or bran, and fitted with a very simple form of 
adjustment, stop feed, and means of instantaneously sepa- 
rating the rollers); and refused to be communicative, and 
not seeing Mr. Hopkinson afterwards, we gathered nothing 
about his machinery except what was visible. 

Mr. J. Harrison Carter exhibited a large number of 
machines, including his disintegrators, and some well 
designed roller mills made by Messrs. E. R. and F. Turner, 
of Ipswich. 

Messrs. Hind and Lund exhibited some well designed 
and excellently well finished machinery, including a new 

urifier specially made to deal with coarse semolina, the 
eatures of which, however, we could not describe without 
drawin 

It is a noteworthy fact that nearly all the chilled rollers 
used in roller mills made by English manufacturers are 
bought from American founders. It is said that satisfac- 
tory rolls cannot be made in this country. Surely this 
ought not to be the case, and even if it has hitherto been 
so, it ought to pay some of those who are; experienced in 
chilled roll making to turn their attention to this matter, 
seeing that roller mills are so rapidly gaining favour. 

The usually extensive show of grinding mills by Messrs. 
E.R.and F. Turner was this year very small, in consequence 
of the double fees now charged by the. Society for these 
mills; but as small stone grinding mills are even yet used 
a good deal for grist work, and as the Society at one time 
gave prizes for mills of this kind, and as metal mills for 

isting work are admitted as icultural machines, 

essrs. Turner feel much aggrieved by the action of the 
Society. They observe that if stone mills are to be classed 
as non-agricultural, there are many other things, including 
lange compound — which should be similarly classed. 
he Willesden Waterproof Paper and Canvas Company 
had a fine display. , a recent impression we fully 
described the process employed by this company. It will 
be enough to say here that copper is dissolved in liquid 
ammonia, The paper, canvas, &c., is through the 
solution, and dried in a steam-hea chamber, and so 
rendered waterproof. Special methods of forming roofs 
and buildings have been designed to meet the demands 
made by waterproof paper on the constructive ability of the 
company, and with very great ingenuity and success. 
Their exhibits included a large hay barn, 45ft. by 22ft.; 
a silo roof, 30ft. by 10ft., in three sections, on rails; a light 
adjustable rick cover, 24ft. by 12ft., suspended between 
two poles; various houses, pipes, and other articles too 
numerous to mention. The strength and waterproof 
ualities of the material were illustrated by a small over- 
shot water-wheel, with buckets'of Willesden paper. 

Several specimens of silos were shown by different 
makers. One by Messrs. J. and F. Howard, of Bedford, 
seemed to be very successful. The principal feature in it 
is that the cut grass is not pressed down by anything but 
its own weight. The cover of thesilo is rendered air-tight 
by a water-seal round the edge of the lid or roof. 

A somewhat interesting competition was carried out 
with machines for filling silos. The competitors were 
Messrs. Crowley, Richmond and Chandler, Burlingham, 
Bust, Maynard, Albaret, Carson and Toone, and Lister. 
The principle of all the machines is the same. The grass 
or other material to be converted into ensilage is cut up by 
revolving knives—chaff cutters, in fact—and the cut grass 
is then delivered automatically into a cart, bags, or the 
silo pit. All the competitors used rotary knives. The 
difference between the various machines lay in the mode 
of elevating the cut stuff. The most powerful and expen- 
sive machine shown was that of M. Albaret, of Liancourt, 
Ratigny, Oise, France. In this a large cast iron fly-wheel 
is mounted with four curved knives, taking the place of 
spokes, and a number of vanes about 7in. square. The 
whole is enclosed in a box. The stuff is fed up 
to the knives by an endless web in a trough and 
proper feed rollers and a pressing block; a long delivery 
spout elevator is fixed to one end of the box, which box 
plays the part of a fan case. The current of air caused by the 
vanes as the cutters revolve, blows the cut stuff through the 
delivery spout, which is set to stand at a considerable 
height from the ground. The machine shown by Messrs. 
Carson and Toone delivers the cut stuff at the bottom of 
the ro knife case on to a travelling web elevator. 
Richmond and Chandler's machine delivers at the 
bottom on toa horizontal endless web, which conveys it to a 
web elevator running in a trough. Messrs. Bust’s knife 
wheel is fitted with fan blades, which deliver on much the 
same principle as that of Albaret’s machine. Lister's 
machine is a similar combination of chaff-cutter and fans. 
It is not necessary to describe any of the machines minutely, 
as the judges did not consider that any of the competitors 
had produced just what was wanted, their award posted in 
the showyard running, “We have carefully tried the whole 
of the machines entered in this competition; we have not 
found any single machine that completely meets the con- 
ditions under which the prize was offered, viz., for an 
efficient machine for cutting and elevating materials 
to be preserved in silos. e consider, however, that 
Messrs. Richmond and Chandler’s machine is deserving 
of high commendation for the efficiency of its arrangements 
for cutting materials.” Some hard things have been said 
of the judges for withholding the prize. We confess, 
however, that our sympathies are with the a They 
were painstaking and fair to the last degree. e break- 
ing down or choking of the machine did not disqualify it. 
The exhibitors might repair or re-adjust it as ms as they 
pleased, and then come up for trial again. As a matter 
of fact, nearly all the machines broke down in some way. 
In one, some of the vanes were broken off, in another the 
delivery elevator was choked, and soon. We refrain from 
mentioning names, All the machines were more or less 
susceptible of improvement. They represent what can be 
done by ingenuity groping in the dark for want of expe- 
rience. They were t attempts, and while as first 


attempts they were satisfactory and successful, there 
was not perhaps one which would really. meet the 


wants of the farmer. The evidence of want of skill 
in dealing with a new material in a new way was 
apparent. On the whole, the knives did the cut- 
ting very well. The chaff-cutter is not a new thing, and 
because concerning cutting there was plenty of experience 


available, errors in proportion, or in shape of knives, or . 


in strengths of were not visible; they did not exist; 
but this cannot be said of the delivery arrangements. It 
is anew thing to pass tons of cut grass through a fan. 
One machine, for example, cut up and delivered a ton of 
wet grass in 7 minutes 6 seconds. No one quite knows 
what is the proper shape of blade, or its right area, or 
curvature, or strength. Several blades-were bent during 
trial. Indeed, hardly a single machine came out of the 
competition scatheless. Those who used elevators did not 

uite know what size to make them or how fast to run 
them. It is surprising that the results obtained were as 

ood as they were. One competitor put in a machine that 

ad never been tried until it came up for competition. 
The blowing principle seems to be right, but it wants 
development. The system of testing was as follows :— 
One of Messrs. Aveling and Porter’s 6-horse power crane 
engines supplied the power. An integrating dynamometer 
was interposed between the engine and the machine 
to be tested, which was supplied with 1 ton of cut rye 
and the same weight respectively of green oats, tares, and 
gorse. Machines which did well with one material some- 
times failed completely with the others. The integrating 
dynamometer showed the force expended. We may here 
point out that this dynamometer has not been cleaned or 
overhauled for several years, and is by no means in good 
order. Nothing, indeed, but the practised skilland experience 
of Mr. Courtney, Messrs. Easton and Anderson’s representa- 


tive, enabled good resultsto be obtained withit; andweshould 


not like to pledge ourselves for the minute accuracy of its 
indications. As a comparative test it answered well 
enough, however, being probably as much in error for one 
machine as for another. But it is much to be regretted 
that a great and wealthy body like the Royal Agricultural 
Society should follow a penny-wise-and-pound-foolish policy 
in dealing with its testing machinery. 

Of pumps and water lifting machinery there was a poor 
display. essrs. Warner, of Cripplegate, showed a great 
many pumps for horse and other power, but nothin 
novel. Messrs. Gilbert Gilkes and Co., of Kendal, show 
centrifugal pumps and a turbine in action, apparently the 
very same with which all shows of the Royal Agricultural 
Society have made us perfectly familiar. Of garden 
engines, liquid manure pumps, and such-like a large 
number was shown by various firms, but they call for no 
special mention. Messrs. Wilder, of Wallingford, exhi- 
bited a very ingenious set of well machinery, consisting 
of two galvanised buckets, fixed one at each end of a wire 
rope, hung over a ies of clip pulley in an iron 
frame erected over the well. a : lt wheel and very 
simple gearing give motion to the clip pulley, first in one 
then the other. As rises full to 
the top of the well it is caught by a hook, which tilts it 
over and empties it. The bucket in turning over comes in 
contact with a lever, which reverses the motion of the 
machine. The whole machine is very ingenious, and no 
doubt it would be found efficient in many places. 

Railways and railway appliances, suitable for farm 
work, were shown by Messrs. Decauville and Fowler, 
while Mr. Fleeming Jenken sent one span of his telpher 
system, and a good working model. The single span 
could not, of course, be worked, but the model attracted a 
a deal of attention, and would have attracted more but 

or the fact that power was supplied by a 20-cell Grove 
battery, quite unsuitable for the work it was called on to 
perform. This rendered it impossible to run the model 
more than a few minutes at a time, lest the battery should 
be run down before the showyard closed. Telpherage has 
been so recently and fully described in our pages that we need 
not describe it again here. The invention is in its infancy, 
and may yet perform great things. We cannot thin 
however, that the high-speed motor adopted, hung below 
the line, in a situation where it is liable to get dirt spilled 
into it in loading and unloading the buckets is the best 
that can be used. What is wanted is a disc motor, runnin 
at aslow speed, say 600 revolutions per minute, i 

of the Ayrton and Perry motor, which is not well adapted 
for this particular kind of work. 

A feature of novelty was this year introduced by the 
Society, in the water supply of the Show ground, by the 
adoption, for the first time, of the Norton’s “ Abyssinian” 
tube well system. The quantity of water needed was 
15,000 gallons per hour, to obtain which Messrs. Legrand 
and Sutcliff, of London, furnished eight 3in. “ Abyssinian” 
tube wells. These were driven 20ft. apart, about 21ft. 
deep, and connected by branch pieces to one 5in. cast iron 
main or receiver, with a cen Gin. outlet, to which was 
attached the suction pipe of a steam pump, which forced 
the water up into a tank about 800 yards distant, thence 
to be distributed in the usual way by hydrants throughout 
the grounds. An abundant supply of beautifully clear, 
cool water was thus secured. 


TENDERS. 


STRATFORD-ON-AVON SEWERAGE WORKS. 
E. PritcHarD, M.I.C.E., engineer, London and Birmingham. 
Contract No. 2.—For the manufacture and erection in Stratford of 


gas engines and pumps, 
Name. Engines. Pumps. 
8. 
Piercy and Co., B’ham + 

” 1620 0 0... 30f6-H.P. Clerk .. 

” 1400 0 0.. 80f8-H.P. Otto .. centrifugal 
Causer and Co., Soho .. 1827 0 0.. 30f6.H.P. Otto .. reciprocating 
Glenfield Co.,Kilmarnock 1291 0 0.. 

1271 0 0 .. 80f6.H.P. Clerk .. 
Crossley Bross., Man. .. 1276 0 0 .. 3 of 6-H.P. Otto .. centrifugal 
Tangye Bros., B’ham ine 00. 

1066 10 0 .. 40f4-H.P.Robson.. 
Pratchitt, Carlisle .. .. 1180 0 0 .. 3 of 6-H.P.. Otto 
or Clerk ram 
*Ball and Horton, Strat- 
ford-on-Avon «. 1062 17 0 .. 20f6-H.P. Otto .. centrifugal 
* Accepted. 


= 
) 


60 


THE ENGINEER. 


JuLY 25, 1884. 


GERMAN REGULATIONS AS TO THE CON- 
STRUCTION OF IRON BRIDGES. 


Ata meeting of the German Association of Architects and 
Engineers held in October, 1881, the question of normal regula- 
tions for the delivery of iron structures for bridges and build- 
ings was discussed. The subject was then referred to the 
Saxony Association, for the drawing up of a series of regula- 
tions on the subject. The matter has since that time been 
under consideration, and during last autumn the work pro- 
jected was accomplished. 

In the scheme drawn up—signed by Messrs. Centner, 
Ebrhardt, Frinkel, and Fritzsche—the question of bridge con- 
struction has been’ treated in a comprehensive manner ; less 
attention having apparently been given to that portion of the 
subject which refers to building work. The following is a 
summary of the principal features of the scheme in question, 
given in detail by the Wochenblatt fiir Architekten und Ingenieure. 

I. Technical basis of construction : (A) Intrinsic weight of the 
structure ; (B) Alterable vertical load.—({a) In railway bridges 

is is represented by a train consisting of three of the heaviest 
locomotives in prospective use, and an unlimited number of 
loaded goods trucks. (5) The traffic on road bridges consists of 
foot passengers and carriages. For main girders of bridges, of 
about 653ft. span, concentrated loads upon one or two axles are 
more unfavourable than the burden of a crowd, but in larger 
bridges the latter is the most unfavourable. This last-named 
pressure can as a rule be estimated at about 82lb. per square 
foot, but in cases of a compact crowd the pressure may be as 
high as 114]b. per square foot. The prospective burden of 
carriages has to be estimated according to the probable character 
of the vehicles and the description of roadway ; the portion of 
the roadway not covered with vehicles being supposed to be 
filled with a crowd. In some cases regard must be paid to a 
probable load of street locomotives. (c) In buildings the movable 
burden of the floors, burden of snow on the roofand wind pressure. 
(C) Horizontal forces—(a) The wind pressure acting hori- 
zontally may be estimated for the loaded bridge at 30] lb. per 
square foot, and for the unloaded bridge at 51} 1b. per square 
foot, or, in a specially exposed situation, even at 57} Ib. per 
square foot. (6) In curved railway bridges the effect of the 
centrifugal force for the maximum speed of the trains has to be 
taken into consideration. (D) Allowable requirements of the 
material used in the construction.—The employment of the 
formule founded on Wohler’s tests* is suggested, but the 
following strengths are mentioned as maximum requirements:— 
Welded iron, 7°625 tons per square inch; steel, 11°5 tons per 
square inch. Wide flanged welded iron I girders—where the 
width of the flanges exceeds that of the German normal profile 
—even if they have only to support a fixed load, should not be 
required to stand a test of above 5 tons per square inch in 
tension. In calculations affecting rivets there should not be 
more strength claimed than about 3°75 tons persquare inch of rivet 
section. Cast iron should be required to stand tests for exten- 
sion of 1°625 tons per square inch, and for pressure of 4°75 tons 
per square inch. 

II. Preparation of contract drawings and calculations.— 
II. The preparation of working drawings.—The drawings and 
calculations on which a contract is based are, as a rule, prepared 
by the building authorities, and when the adjudication takes 
place the contractor receives attested copies. If these are— 
apart from the general plan—on the scale of one-twenty-fifth to 
one-twentieth of the natural size for entire main girders, and 
one-tenth the natural size for the details, no further working 
drawings are required. Any defects arising in the work are not 
to be excused on the ground of want of clearness or imperfec- 
tions in the drawings. Any changes suggested by the con- 
tractor are to be notified within a given period. When special 
working drawings have to be prepared by the contractor, they 
are to be submitted in duplicate to the building authorities 
within a given time after the adjudication. Any purchases of 
materials or other steps taken before the approval of these work- 
ing drawings are at the contractor’s risk. The calculations as 
to weight are in most cases prepared by the authorities and 
annexed to the contract. If they are in accordance with the 
dimensions shown in the drawings no further calculations of 
weight are required, but the contractor is bound to examine 
them. Should approximate weights only have been given, the 
contractor is bound to send in within a given time in duplicate 
an exact calculation of weights. The following standards of 
weight are to be taken as a basis:—Cast iron, 4523 Ib. per cubic 
foot ; wrought iron, 486} 1b. per cubic foot ; steel and ingot iron, 
4903 lb. per cubic foot. 

IV. Selection, quality, and testing of the materials.—(a) The 
bearing portions of the structure, such as the main girders, cross 
girders, and intermediate girders, as well as all portions which 
are liable to defiection, are in general to be made of wrought 
iron. It is recommended in bridge building to use wrought 
iron instead of cast iron columns. As to the use of mild steels, 
caution is advised in the present conditions of methods of manu- 
facture. (6) The definition of the quality of the material of the 
construction must be governed by its working capabilities. (c) 
The wrought iron used must at least possess the qualities speci- 
fied in the conditions of classification issued in May, 1881, by 
the Association of German Ironworks. As to mild steel and 
ingot iron, tests can hardly be specified on account of the insuffi- 
ciency of experience relating tothem. The cast iron portions 
must be cleanly made of grey soft iron in the prescribed dimensions. 
They must contain neither blisters, holes, fissures, nor any other 
defects. The minimum strength must be—against tension 7 tons 
per square inch; compression, 38 tons per square inch. Cast 
iron columns and supports are tested up to double the burden 
for which they are constructed. The minimum thickness of 
metal for cast iron columns is ?in. 

V. Cleaning and painting.—Previous to the separate parts 
being put together—plates, bars, &c.—the rust and hammer 
slag are to be removed from the iron. The mode of cleaning is 
left to the contractor’s option, but he must give notice of what 
it is, and is responsible in the instance of chemical cleaning for 
any subsequent rusting arising from want of care in the 
removal of the acids used. The cleaned portions are to be 
coated with a varnish of boiling hot linseed oil, which must be 
thin and quick in drying. Until dried, the portions thus coated 
must be properly sheltered. The building authorities are atliberty 
to arrange for a provisional acceptance when the rivetting is com- 
pleted, after which the grounding of the parts may be effected 
with a protecting ground paint. For this purpose a varnish of 
linseed oil with red lead is recommended, but the operation must 
not take place during damp weather in the open air. This pro- 
visional acceptance is not any agreement on the part of the build- 
ing authorities as to the correctness of the measurements or the 
number of pieces in the construction. The larger portions are 
only to be grounded on the building site after revision. After 
the iron portions are in position, all the joints are to be carefully 
filled up, at the surfaces of contact, with a putty composed of 
white lead and linseed oil varnish, and a grounding of red lead 


* See Tue Encrveer, August 11th, 1883. 


is to be applied to the heads of the rivets driven in on the build- 
ing site. Besides, all spaces between portions of the construction 
where water might accumulate have to be carefully filled up with 
asphalt. The entire construction subsequently receives from 
the building authorities a second coat of oil paint. Should the 
zincing—galvanising—of any portions be prescribed, it should 
be effected by a strictly uniform coating. The portions thus 
treated should be capable of being bent until they break without 
the zincing, i.¢., what is incorrectly called galvanising in this 
country, becoming detached. The coating of zinc must be as 
free as possible from lead. 

VI. The manufacture and putting together of the separate 
parts.—All the of the construction must exactly correspond 
with the drawings and fulfil the following conditions:—(a) The 
portions fastened with rivets or screws must fit closely together. 
(6) All iron portions must be rolled or forged out of one piece 
of iron, and not be formed by the welding together of separate 
pieces. Any exceptions have to be specified. (c) Angles and 
bending are to be avoided as far as possible. (d) The rivet holes 
must correspond as to diameter and position with the drawings. 
The holes which are drilled at the building site should be about 
z's of an inch narrower than the diameter of the rivet requires, 
so that a good fit is ensured after its being enlarged. (e) All 
screw holes and rivet holes are to be carefully drilled. (f) Where 
several holes meet each other in the parts to be united, a hori- 
zontal dislocation of not more than 5 per cent. of the diameter 
of the hole is allowable. The holes must, however, be made 
perfectly equal with the rimer, and not by filing on one side. 
Rivet bolts of proportionately large size must be used in holes 
thus enlarged. (g) The rivets are to be inserted at a bright 
red-heat—after being carefully freed from scales—into the duly 
cleared rivet holes in such a manner that they are quite firm 
after the head is completed. (h) After the rivetting, it is to be 
tested whether the rivets are quite firm. All that are not firm 
or do not correspond with the above-named conditions are to be 
removed and replaced by others. No further driving is under 
any circumstances to be permitted in the cold state. In the 
putting together of the parts, care is to be taken that none of 
them is forced into a one-sided tension. Should any portions 
become distorted in the rivetting, the connections must be loosed 
and the faults carefully remedied. 

VII. Extent of completion in the workshops.—In all parts 
not to be rivetted in the factory, provisional screw bolts must be 
inserted. Rivetting upon the building site is to be confined to 
the smallest possible extent, and, therefore, the completion of 
all possible parts of the work at the factory is recommended. 

VII. Suspension of the execution and acceptance of the work 
in the workshop.—The building authorities have the right of 
constant or occasional skilled supervision of work in the work- 
shops, and the necessary appliances and force for tests and 
examinations must be furnished to them, or obtained by them 
at the contractor’s expense. All portions not according to the 
prescribed regulations, or otherwise unserviceable, are to be 
marked in such a manner that their subsequent employment in 
the structure may be recognised. The examination of the iron 
material and the control of the execution in the workshop does 
not prevent the rejection of the work delivered, during or after 
the erection of the structure, if defects show themselves. 

IX. The mode of ascertaining the weight.—For the purpose 
of computation all parts of the structure should, if possible, be 
weighed, but when this is impracticable, a certain number of 
objects selected by the building committee should be officially 
weighed for the purpose of obtaining reliable indications regard- 
ing the total weight of the structure. The computation then 
takes place according to the agreed prices on the basis of the 
total weight as ascertained, if the latter does not exceed the 
original computed weight by more than 3 per cent. If the 
excess of weight is more than 3 per cent., the contractor is only 
paid for 3 per cent. extra. Any shortness in weight is deducted. 
Portions of a structure which are more than 5 per cent. 
above the estimated weight, or more than 2 per cent. under it, 
can be at once rejected. 

X. The stonework: of bridges.—The bed stones are delivered to 
the contractor in the correct position of altitude, and the middle 
line of the bridge construction is marked on the pillars in a dis- 
tinct manner. The contractor is supposed to ascertain by his 
own measurements, before the erection begins, the exact 
dimensions, and to control the same according to the drawings, 
reporting any differences to the building authorities, and await- 
ing their decision; otherwise the contractor is liable for any 
ultimate difficulties. The contractor is specially bound to carry 
out the correct and exact placing in position of the main girders. 
The masons’ and stone-dressers’ work in connection with the 
final works is looked after by the building authorities, who like- 
wise provide the necessary materials. 

XJ. The erection on the site—The methods to be employed in 
the erection of the ironwork and of the scaffolding are generally 
left to the judgment of the contractor, but the building autho- 
rities have the right in letting out the contract to stipulate for 
a certain mode of erection. The machinery for hoisting and 
other appliances have to be supplied by the contractor at his 
own expense. As the erection of scaffolding, &c., is subject to 
local regulations, the building authorities are to give the con- 
tractor in the conditions for delivery all available information, 
and plans, &c., bearing on this point, as also upon the question 
of land and water transport for materials, &c. Plans of the 
scaffolding—scale 1 : 100—are to be submitted within a given 
time after the adjudication—by the building authorities to the 
local officials for examination and approval. Those parts of the 
masonry on which the bed-plates are to be placed should be put 
at the disposal of the contractor a given time before the date 
fixed for the completion of the ironwork. Should the masonry 
not be ready, the contractor must be apprised of the altered 
circumstances, but any compensation under this head must be 
a stipulation of the contract. The officials charged with the 
supervision of the erection are authorised to satisfy themselves 
in any way they wish as to the quality of binding materials not 
yet tested. A repetition of tests for strength already carried 
out in the workshops can only be ordered by the building 
authorities in special cases. The contractor is bound to follow 
the instructions of these officials within three days, but has 
the right of appeal to the building committee. In urgent 
cases the officials have the right to order the suspension of the 
work, but if it is found on appeal to the building authorities 
that such a course was not judtatied, the contractor is entitled to 
compensation for any injury he has sustained, and the period of 
suspension is added to the time originally fixed for the execution 
of the work. 

XII. The testing and acceptance of the completed work: (a) 
super-elevation of girders.—Truss and lattice girders, &c., are 
laid with a camber, which is computed upon the principle that 
after the work is finished and the load has produced its natural 
effect, there should remain a camber equalling half the bending 
which would have been produced by a similar moving load. 

(b) Tests for load.—These vary according to the purposes of 
the structure. Railway bridges are tested by a train being 
placed on each of the lines, This train consists of three of the 


heaviest goods engines available, the first with the chimney in 
front and the two others with the chimneys in opposite direc- 
tion to each other, and loaded goods trucks of the heaviest 
description in use upon the railway in question. These trains 
are placed upon that portion of the bridge which corresponds 
with the greatest momentum, and the amount of deflection 
after six hours is measured in the centre of the main girders 
and at the main piers. The train is then removed and the 
amount of per t deflection of the girders is ascertained. 
Finally the bridge is crossed at the maximum speed allowed 
upon the line, and the amount of transitory and permanent 
deflection is ascertained. For testing road bridges a testing 
weight is brought upon the roadway and the foot-paths, where 
it is left for twenty-four hours. A row of the heaviest loaded 
vehicles which have been provided for in the construction of the 
bridge is driven step by step over it, and is then allowed to rest 
half an hour upon it. In both cases the transitory and perma- 
nent deflection of the main girders is ascertained, as previously 
explained. The marching of men in time, as well as the rapid 
driving of vehicles over the bridge, are not excluded, but must 
be provided for in the conditions for the construction. The 
most unfavourable combination of the burdens of the separate 
openings is produced with continuous girders, A small perma- — 
nent deflection after the removal of the first trial load cannot 
be attributed to any defect in the construction if no permanent 
deformation of the separate parts of the work can be proved. 
Further trials should, however, not produce any further 
deflection. The measured elastic deflection with fixed and 
moving loads must not in any case exceed the computation by 
15 per cent. Any differences in temperature which may have 
intervened should be regarded in such tests. All defects which 
are rendered visible by the tests, and which can be traced to 
faulty execution or to the materials used, are to be remedied by 
the contractor within a period fixed by the building authorities. 
The tests for burden are carried out at the expense of the 
building authorities. The examination of the work with a view 
to its acceptance as a whole should take place within a given 
period of its completion. The contractor remains answer- 
able for a certain period as to the normal condition and the 
good and proper execution of the work. It is suggested that a 
year is a suitable period. 


CRUISER FOR THE SOUTH AUSTRALIAN 
GOVERNMENT. 


THE South Australian colonies have now attained to such a 
degree of importance that their respective Governments, with the 
consent of the Colonial-office, are taking steps to provide for the 
defence of their own coasts. The commerce of the antipodean 

loni prompted the colonists not to rely entirely upon the 
mother country. Another incentive to the formation of defensive 
forces has arisen in the shape of a strong public feeling against 
France, owing tothe attitude she-mairtains on the convict ques- 
tion, Prominent colonial politicians now repeatedly declare that 
the people of Australia are desirous of being able to protect their 
shores from whatever direction the foe may come. They do 
not hide the fact that the only enemy to their peace is France, and, 
in the formation of a colonial fleet, the feeling of self-assertion 
has been a leading factor. Only two or three months ago, two 
useful gunboats were delivered to the South Australian Govern- 
ment 4 the eminent Newcastle firm of Sir W. G. Armstrong, 
Mitchell, and Co. These were the Albert and Victoria, both 
vessels calculated to be of good service in coast and harbour 
defence. A few weeks ago, there were launched at the Low 
Walker shipyard of the same firm two gunboats for the Govern- 
ment of Queensland. <A further step in the same direction has 
now been taken by the construction of the Protector, a heavily 
armed cruiser, for the South Australian Government. This war 
vessel recently underwent her speed and gun firing trials off the 
mouth of the Tyne. She is a vessel of the small cruiser type, 
having scarcely a thousand tons displacement. Her dimensions 
are as follows:—Length, 180ft.; breadth of beam, 30ft.; depth, 
16ft.; mean draught of water, 12ft. Gin. She is schooner rigged, 
with topsail forward, and forward she has a hurricane deck. The 
vessel is subdivided into numerous water-tight compartments, while 
her magazine, engines, and rudder head are all well below water 
line. Sheisconstructed of steel ; and along the water line hasin addi- 
tion a streak of steel plating an inch thick. On deck there is a 
conning tower, in which is placed steam steering gear, and also 
telegraph tubes by which the captain can control the vessel entirely 
from this shelter. Her armaments constitute her the most 
formidable vessel of her size afloat. Forward, and projecting over 
the hurricane deck, she carries an Sin. 12-ton gun, while astern she 
has a 6in. gun, and on each broadside two more 6in. guns. The 
broadside guns are placed on sponsons which afford room for a 
large amount of training. The 8in. gun in the bows has about 
15 deg. of training, and the 6in. in the stern has almost all-round 
fire. In addition to these powerful guns, she carries five Gatlings 
of the Accles improved feeder type. This little weapon is worked 
in a very simple manner by a single gunner. The elevation and 
direction of the gun is decided by means of a wooden lever which the 

er holds under his left arm, and the crank is turned by the right 
ea In an instant the direction or elevation of the gun can 
be altered, while, by simply turning the crank at his will, the 
gunner can fire single shots or volleys over any range up to 2000 
ards. In 2°6 seconds no less than 104 shots can be fired, and no 
ess than 1200 shots have been fired in one minute by this handy 
Gatling. All the guns, including the Gatlings, have been manu- 
factured by Messrs. Sir W. G. Armstrong, Mitchell, and Co., and 
it need hardly be said that they display admirable workmanship. 
Each of them is provided witha steel shield, ljin. thick, for the 
protection of the gunner. Indeed, the Protector is provided with 
all that is requisite for a war vessel of her type. She left the 
ordnance works at an early hour and proceeded down the 
river for Shields. During the trial, she was manned by a 
crew supplied by the builders; but her own crew, a fine body of 
men, sixty in number, were also present to render assistance. She 
steamed well out until she had gained sufficient sea room for gun 
firing. The testing of her various weapons was then gone through, 
and gave the most complete satisfaction in every respect. With 
regard to the vessel’s speed, over a four hours’ run she attained a 
mean speed of 14°15 knots, and as she was built to run 14 knots, 
the result was highly satisfactory. The vessel is provided with 
twin screws, which are driven by horizontal direct-acting engines. 
The machinery worked smoothly throughout, and an indicated 
horse-power of about 1600 was obtained. 


HAVING introduced the modern system of roller milling in his 
Woodside mill, Mr. J. F. Milner determined to have the best light, 
and has now adopted electric lighting. The mill is run day and 
night. The installation consists of one Crompton-Burgin com- 
pound self-regulating dynamo machine and about ninety Swan 
20-candle lamps. It is also intended that there shall be an are 
lamp on each side of the mill, for loading purposes; these will be 
of the Crompton-Crabbe double differential type of 2000-candle 

wer. The machine is placed on the top floor, where it is driven 

y a small separate engine, which, although intended to drive the 
hoist, answers for driving the generator, as it can always be kept 
running if desired. The generator is driven by a countershaft, at 
a speed of 1400 revolutions per minute. The loss by fire in corn 
mills has increased from £42,000 in 1877 to £154,000 in 1883; but 
the adoption of the electric light will, it is believed, be a great step 
towards reducing this risk and the present high insurance rates. 
The work has been carried out under the superintendence of Mr. 
J. T, Baron, on behalf of Mr. Wilson Hartnell, Leeds. ; 
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RAILWAY MATTERS. 


FRANCE is represented by but one exhibit at the International 
Forestry Exhibition, and that is by M. Decauville, Ainé, of Petit- 
Bourg, who exhibits a coliection of his light railways, points, and 
stock, as suited for forestry work. 


AN excursion train on the Connoton Valley Railway left the 
rails on the 19th inst., near Canton, Ohio, and was precipitated 
down an embankment, 6ft. in height, into 3ft. of water. Twenty- 
five persons were injured, and twelve others are missing. 

THE construction of the Quetta Railway is progressing well. A 
Calcutta correspondent of the Z'imes says: att is believed that 
some difficult tunnelling, which at first seemed to be necessary, 

i dispensed with, thus saving twenty lakhs of rupees; and 
also that bridges of masonry may be substituted for some of the 
long-spanned iron bridges po contemplated.” 

A REPORT by Major F. A. Marindin on the fatal railway collision 
between a Deal train and a Folkestone train at Sevenoaks station 
on the 7th of June last, through which the driver and fireman of 
the leading engine of the Deal train were killed, and several other 

rsons were injured, has been issued. The inspector is of opinion 
that “‘ the system of electric block signalling adopted by the South- 
Eastern Railway is capable of great improvement.” This is a nice 
smooth way of putting it. 

THE Standard, July 21st, says:—‘‘ The Midland Railway Com- 
pany having decided to offer premiums for the best kept station 
garden throughout their system, a kind of renaissance may be 

ooked for in this branch of horticulture. Other companies are 
not unlikely to follow suit; and if flowers and fruit are to be 
objects of competition among stationmasters and porters, paint and 
paper, draughtless waiting-rooms, and a constant for the 
comfort of their passengers may, ere long, be among the objects in 
which chairmen and directors will struggle toexcel. In encouragi! 
their servants to beautify their wayside premises, the Midlan 
are taking an business, 
encouraging passengers to travel by a line where the carriages are 

good, the stations pretty, and everybody ready to oblige.” 

“‘ THE experience of the Australian colonies in building and work- 
ing State railroads should be watched with interest as an experiment 

le whose character, customs, and laws are, remarks the 

wroad Gazette, much more like ours than those of the European 
countries which have State railroads. ese colonies are in a 
position to pe greatly by extending their railroads. They own 
vast areas of land, and get a very large os of the benefit of the 
advance in the market value of land whic follows the construction 
of railroads which make it accessible. This increase in value in 
many of our States has probably been many times the entire cost of 
the railroads, but the railroads have got none of this increase, the 
states—which may be compared with the Australian colonies— 
none, the general Government comparatively nothing—as it gives 
~~ most of its land and sells very little—but the individual 
land-owners nearly the whole. All the Queensland railroads are 
e sft, 6in, gauge, Trains run at from sixteen to twenty miles an 

our. 


AN accident of a very alarming nature occurred on Saturday 
afternoon at the Great Northern Railway station at Nottingham 
to the train due at that station from Newark at 3.40, The train 
consisted of seven carriages, and on arriving at the Nottingham 
station, which is a terminus, the driver applied the brake—vacuum 
—for the purpose of pulling up the train at the platform. For 
some reason the vol did not act properly, and the engine ran 
with considerable violence into the strong buffer-stop at the end of 
the line. This it smashed, and ploughed its way for a little 
distance up a sloping bank of earth, until it struck against a stone 
wall which separates the station premises from the canal. Some 
of the stonework of the wall was displaced, but fortunately the 
engine came to a stop, or the consequences must have been dis- 
astrous, as there is a considerable drop from the bank upon which 
the engine stood to the canal towing-path on the other side of the 
wall. The train was light—there were only nine passe —but 
had it been a heavy train it would ey ve carried the engine 
through the wall into the canal below. 

On the 18th inst. a special meeting of the Hull Town Council 
was called for the p of considering the advisability or other- 
wise of Pyne | in favour of the Bill now before Parliament for 
raising £1,500,000 additional capital by debenture for the Hull and 
Barnsley Railway. The Mayor was in the chair, and formally 
moved that the Town Clerk prepare a petition, to which the com- 
mon seal of the Council should be affixed, in favour of the Bill. 
This was passed, as was also a substantive motion by Councillor 
Woodhouse :—‘‘ That a special committee be appointed to inquire 
into and report upon the past expenditure and present financial 
position of the company, to consider and advise with the Corpora- 
tion’s representatives on the board of directors thereon, and as to 
the best means to be adopted to extricate the company from its 
present embarrassments, and generally to watch over the interests 
of the Corporation as vendors to the company, and particularly as 
to maintaining the railway as an independent means of communi- 
cation, as ag by Article 26 of the Agreement of the 15th 
December, 1879, by the Corporation with the company.” 

‘“ THE Tickliest Spot on the Road,” is the title of the following 
from the Chicago Herald :—** * Ahead of us is the tickliest spot on 
the road,’ shouted a B. and O. engineer, with his head out the cab 

indow, as his | tive Lee gow around curves, through short 
tunnels and along a little shelf which was at the the top of an 
almost perpendicu recipice of enormous height, running straight 
down to the river. ‘ You see,” added the fireman, as he paused 
between his periodical shovelings into the groaning creature's fi 
maw, ‘this isn’t rock bank here; only dirt it crumbles o' 
easily. The company is fixing it all the while, and keeps two men 
to every mile along here night and day watching things. Don’t 
startle so; there’s no danger. Yes, we're going pretty lively to- 
night; behind schedule. Any accidents ever occur here? Oh, yes; 
about a month ago a freight went over the bank. The fireman, he 
jumped, but the engineer went over. Don’t be afraid—she always 

bs around like this on these curves. Did they get the engineer 
out of the river? Yes, they got him out. Lucky, you think? 
Well, they were two weeks a-doing it. That is the Yock River 
down there—the Youghiogheny. Hold on tight, now, we are just 
coming to the worst place, where 200ft. of track slid into the river 
the other day. All right, buddy, I'll give P re all the steam ye 
want, so let ie out. Certainly Ismoke. Thank ye. There’s no 
danger, providin’ the teudh-waler is attending to biz.’” 

Ir is stated on official authority that there are now 3000 miles of 
railway in operation in Brazil. There is scarcely a province border- 
ing on the ocean that has not one or more railways, and all lead to 
the west, or towards the interior. In the most southerly province, 
Rio Grande do Sul, the Porto Alegre Railway, now open 91 miles 
to Cachoira, is being built by the State, and partly for strategic 
purposes, Steady increase been lately made in extending 
several lines: new lines have also been commenced, and there is 
reason to sup that the development will annually increase, 
though the broken surface of Brazil generally, and especially the 
mountains near the sea-coast, are great obstacles to the rapid 
development of railway construction. None of the railways have 
yet penetrated to the vicinity of wild or public lands. Some of 
them traverse extensive areas of uncultivated land, but as yet no 

nts of land have been made in aid of railways. The Brazilian 

ernment, however, has extensively guaranteed the payment of 
interest on railway capital. Its annual burden for the payment of 
such interest amounts now toa very large sum. The rails for all 
the lines have to be imported, and the greater part are purchased 
in land. Many of the jocomotives are imported from the 
United States. It may be also mentioned that several American 
civil engineers have gained distinction by their services in Brazil, 
but the field winds to be occupied by native talent. At the 
same time, sev Tinglish railway companies naturally employ 


NOTES AND MEMORANDA. 


Durinc the week ending July 19th the deaths registered in 
twenty-eight great towns of England and Wales correspond to an 
annual rate of 240 per 1000 of their aggregate population, which 
is estimated at 8,762,354 persons in the middle of this year. The 
three healthiest places were Bristol, Huddersfield, and Portsmouth. 
This distinction seems to travel about to all the towns in the 
country. 

A SULPHUR deposit exists at Djemsa, Suez, in a perfectly rain- 
less desert on the African coast, very near the sea, and constituting 
a hill 600ft. high, whose sides are blasted down as in quarrying 
stone. Some 200 Arabs, employed under French engineers, suc- 
ceed in mining ten tons a da . A similar deposit occurs at 
Ranga, 500 miles from Suez, also near the coast of the African 
continent, which differs only in being buried under other strata, 
so that mining is necessary, 

A PAPER on “The Circulation of the Liquid Mass of the Sun” 
was recently read before the Paris Academy of Sciences, by M. P. 
Lamey. Assuming as a postulate the total fluidity of the solar mass, 
the author endeavours to show that, in virtue of the continuous 
cooling of the surface layer, the whole volume must be in constant 
circulation, and that the circuit thence resulting may be repre- 
sented by a simple geometrical figure, which has se points ata 
tangent with the surface of the solar globe. 

Dr. Farr once said that if one could watch the march of 
1,000,000 people through life, the following would be observable :— 
Nearly 150,000 would die the first year, 53,000 the second year, 28,000 
the third year, and less than in the thirteenth year. At the 
end of ao ears 500,000 have died. At the end of sixty 
years 370,000 would be still living; at the end of eighty years, 97,000; 
at eighty-five, 31,000; and at ninety-five years there would be 223; 
at the end of 108 years there will be one survivor. 

AT a recent meeting of the Paris Academy of Sciences, a pai 
was read on the use of formene in the production of very low 
temperatures, by M. L. Cailletet. The author finds that, when 
slightly condensed and cooled in boiling ethylene under atmospheric 
pressure, this gas is resolved into an extremely volatile, colourless 
fluid, which, in again passing to the gaseous state, yields a degree 
of cold sufficient immediately to liquefy oxygen. Under these 
conditions the liquefaction of oxygen becomes one of the simplest 
operations of the laboratory. 

To prevent the cracking of the glass tubes that are connected 
with steam boilers to show the height of the water within, and 
which is of a more or less frequent occurrence, as the tube is of a 
high temperature inside, and a cold current can strike them from 
the outside, the Industrie Blaetter recommends the use of two 
glass tubes, one within the other. The air that is confined between 
the two serves as a protection to the inner tube against outside 
cold, and the outer one against the high temperature of the inner 
one. Both tubes are packed in the same brass couplings. 

ACCORDING to a return issued by the French Minister of Com- 
merce, the working | grew of France is distributed among the 
various branches of industry as follows :—Collieries (342), 106,415 
hands; peat works (1035), 27,977; iron mines (353), 8468; other 
metalliferous mines (60), 4422; ironworks (359), 57,000; china and 
earthenware factories (412), 18,708; (162), 23,421; 
paper-mills and cardboard factories (536), 32,655; gasworks (619). 
10,575; candle manufactories (157), 8603; soap works (339), 3509; 
— works (512), 63,526; textile factories (5024), 353,383. Agri- 
culture not being given, colliery and ironworks stand highest, with 
the exception of the textile industries, which give employment to 
over six times as many as the ironworks. 


In London during the week ending the 19th inst., 2669 births and 
2007 deaths were registered. This is at the rate of 15°88 births per 
hour and 11°94 or nearly 12 deaths, — to one death every five 
minutes. The annual death rate from all causes, which had 
increased in the four preceding weeks from 17°8 to 24°0 per 1000, 
further rose last week to 26°1, and was higher than.in any week 
since March, 1883. The 2007 deaths included 23 from smallpox, 
55 from measles, 40 from scarlet fever, 19 from diphtheria, 69 from 
whooping-cough, 2 from typhus, 21 from enteric fever, and no less 
than 533 from diarrhoea and dysentery, and 24 from choleraic 
diarrhoea and cholera ; 435 were of infants under one year of age, 
and 78 of children aged between one and five years. 


In the Sunda Islands, the Gunong Jollo, or sulphur mountain, 
lies south-west of the vi o, and south-east of Dompo. 
The sulphur which is exported is dug from three places in an old 
crater now in the solfataric stage of its existence. Each spot is 
100 to 120 roods long, and 50 to 60 broad. The sulphur collects 
between masses of white stone—perhaps decomposed trachyte— 
and sometimes covers a ps of one to three roods square. On 
the liquid and warm sulphur a hard crust forms, 2in. thick. 
Digging is only carried on at morning and evening, the heat being 
too great at mid-day. Round holes are made, 8ft. to 9ft. apart, 
2ft. deep, and with an outlet from above of 1ft., and from below 
of 3ft. or 4ft. Sulphur is also found in the solfatara of Gunong 
Prewa, but in tri quantity. A great deal exists on the sides 
of Tambora. 


ANALYSIS of water from the Leeds town supply, June 25th, 1884, 
gave, in grains per gallon:—Chlorides equal to common salt, 1°84; 
containing chlorine, 1°11; nitrates of calcium, &c., none; contain- 
ing nitric acid, none; calcium sulphate, 1°88; containing injurious 
metals, none; calcium, magnesium carbonates, 1°77; volatile and 
organic matter, 0°22; containing ammonia, 0°001; and organic 
ammonia, 0°005. Total dissolved solids, 5°71. Colour of column 
of water 2ft. in depth—faint yellowish green, very clear. Smell 
when warmed to 100 deg. Fah., none. Hardness in Clarke’s 

legrees: Total, 3°72 before boiling; temporary, 1°10; permanent, 
2°62 after boiling. Sediment very minute; contains noanimalcule. 
The colour of the water is due to dissolved peaty matter. The 
proportions of ammonia and organic ammonia are considered well 
within the limits found in very pure waters, and London water 
compares most favourably with it. 


AT a recent meeting of the American ore | of Civil 
Engineers, observations upon the temperatures of the earth as 
shown by deep mines, were presented by Messrs. Hamilton Smith, 
jun., and Edward B, Dorsey. At the new Almaden quicksilver 
mine at California, at a depth of about 600ft., the temperature was 
very high—some 115 deg.—but in the deepest part of the same 
mine, 1800ft. below the surface and 500ft. below sea level, the 
temperature is very pleasant, probably less than 80deg. At the 
Eureka mines in California, the air 1200ft. below yA surface 
appears nearly as cool as 100ft. below the surface. . EB. 
Dorsey said that the mines on the Comstock vein, Nevada, were 
exceptionally hot. At depths. of 1500ft. to 2000ft., the ther- 
mometer p) in a fresh-drilled hole will show 130 deg. Very 
large bodies of water have run for years at 155deg., and smaller 
bodies at 170 deg. The temperature of the air is kept down to 
110 deg, by forcing in fresh air cooled over ice. Captain Wheeler, 
United States Engineers, estimated the heat extracted ann’ 
from the Comstock, by means of the water — out and cold 
air forced in, as equal to that generated e combustion of 
55,560 tons of anthracite coal or 97,700 cords of wood. Observa- 
tions were then given upon temperature at every 100ft. in the 
Forman shaft of the Overman mine, running from 53 deg. at a 
depth of 100ft. to 121°2 deg. at a depth of 2300ft. The tempera- 
ture increased :—100ft. to 1000ft. deep, increase 1deg. in 29ft.; 
100ft. to 1800ft. deep, increase 1deg. in 30°5ft.; 100ft. to 2300ft. 
deep, increase 1 deg. in 32°3ft. A table was presented giving the 
temperatures of a large number of deep mines, tunnels, and 
artesian wells. The two coolest mines or tunnels are in limestone, 
namely, Chanarcillo mines and Mont Cenis tunnel, and the two 
hottest are in trachyte and the ‘‘coal measures,” viz., the Com- 
stock mines in trachyte and the South Balgray in the “coal 
measures.” Mr. Dorsey considered that experience showed that 
limestone was the coolest formation. 


MISCELLANEA. 


THE number of visitors to the International Health Exhibition 
for the week ending July 19th was 173,755. Total since the open 
ing, 1,336,952. 

A GERMAN has lately beaten the German tricycle 
rider in a 2000 metre—7560ft. = 1°43 miles—run, which was accom- 
plished on a “‘ Cruiser” in 4 min. 27°4sec. 

THE construction of a telegraph line has been sanctioned, and 
will be | gag on and completed in the next dry season, from 
Bangkok to Zimmay, and thence afterwards to Burmah. 

IN a telegram from Dover Bay, New Hampshire, it is stated that 
the laying of the new cable has been completed, and that messages 
are we passing between Dover Bay and Waterville in 
Treland. 

M. DE LEssEPs has informed the French Academy of Science 
that the International Technical Commission has pronounced in 
favour of widening the existing Suez Canal and against the con- 
struction of a new one. 

THE death is announced, at the age of eighty-one years, of the 
celebrated Abbé Moigno, whose connection with science in France 
has long made him known all over the world, and more especial] 
through Les Mondes, which he founded, and until recently edited. 

Aw Order in Council under the provisions of the Patents, Designs, 
and Trade Marks Act, 1883, section 103, giving effect to the recent 
convention acceded to by her Majesty’s Government for the inter- 
national protection of inventions, ——_, and trade marks, has 

just been issued. The order applies to the countries following, viz., 

Igium, Brazil, France, Guatemala, Italy, Netherlands, Portugal, 
Salvador, Servia, Spain, Switzerland, Ecuador, and Tunis. The 
order will take effect from the 7th inst. 

HENLEY-ON-THAMES is to be sewered on the “‘ Shone” system. 
As the town is not sewered at the present time, Shone’s system 
g o ity of proving the of his system, for the 
pent be lifted Sova 120ft. to the outfall wale, which will 
be about a mile from the town. Mr. Shone, the inventor, and 
Mr. J. Sturgeon, of Westminster-chambers, are the engineers 
e to carry out the works, which it is hoped will be completed 
by Midsummer next. 

THE steamship Austral is to resume her place in the Orient line 
of steamers, and will leave London in November direct for 
Adelaide. A recent outward passage to New York was made in 
7 days 8 hours er time, or 7 days 12 hours and 23 minutes 
actual time, she having left Queenstown on June 14th, and arrived 
at New York at five o’clock on the following Sunday. This is six 
hours shorter than the best of her previous outward passages. 
Her best day’s run was 393 nautical miles. The Arizona sailed the 
same day, and made the passage in 7 days 15 hours and 23 minutes 
actual time. The Liguria, also er to the Orient Company, 
has made a splendid passage from Adelaide in 34 days 224 hours, 
the actual steaming time being 33 days and 16 hours. This is 
about the fastest e yet made. The run from Gibraltar to 
Plymouth was le in 3 days 44 hours. 

THE Scientific American gives the following respecting three 
remarkable straight edges made by the Pratt and Whitney 
Company, Hartford, Conn., which are each 12ft. long and 
wonderfully exact:—‘“‘ These straight edges are castings of iron, 
forming a chord and a segment of a circle, the extreme radius in 
the centre, from the chord or straight line to the highest point of 
the curve, being 20in., the depth gradually tapering on a curve. 
The width on the face is about 2}in., making a face 24in. by 12ft. 
Between the chord and the curve the casting is a honeycomb of 
diagonal braces. Recently some remarkable tests have been made 
with these straight edges, one of them being a test of flexure. The 
straight edge was placed on a true and perfectly clean planer bed, 
with a slip of tissue paper under each end. These slips raised the 
entire straight edge, so that another slip of tissue paper could be 
moved under its face from end to end. Then a man weighing 
220 Ib. sat on the centre without deflecting the straight edge a 
particle. But in order to avoid all opportunity for error on 
account of the possible inequality of the planer platen, two of the 
straight edges were placed face to face, one on the other with the 
shims of tissue Paper between, and the superimposed weight of a 
heavy man, with the same result; the middle slip of tissue paper 
could be slid between the two faces at any point between the end 
shims. It is doubtful if better accuracy has ever been secured.” 

THE town of Huy, on the Meuse, midway between Namur and 
Liége, is the seat of two laminar industries, which, though widely 
different, nevertheless present many points of analogy. One is the 
sheet iron trade, whieh is carried on almost exclusively at Huy. 
The principal manufacturer is M. Delloye-Mathiew, who is also 
one of the administrateurs or directors of the Cockerill Company. 
His production is 7000 to 8000 tons per annum, while the two 
other companies, M.M. Delloye-Dufresnoy et Cie., and the Société 
Anonyme des Forges et Laminoirs de Regissa, turn out about the 
same quantity, and the manufacturers on the borders of the Ourthe 
3000 or 4000 tons more. The leading industry of Huy is, however, 
papermaking. The firm of E. L. Godin et Fils alone turns out 
12,000 to 15,000 tons of paper yearly, of a value varying from 
twelve to fifteen million francs, or £480,000 to £600,000. The 
number of hands employed, chiefly women, and including 
enployés and agents, is close upon 3000. In fact, this is the largest 
paper-making establishment in the world. In addition to rags, the 
raw materials consist of waste from spinning mills, straw, Esparto 
grass and wood, principally pine, which are mixed in various pro- 
portions according to the quality of paper required. All kinds of 
paper are made, and a large quantity bearing the so-called water- 
mark of ‘‘ Fleury Mill,” the name of the factory, is sent to Eng- 
land. For a long time the paper for Bank of England notes and 
for printing the Zimes was made here. The water of the Hoyoux, 
which supplies part of the motive power, is believed to exert a 
favourable influence on steam boilers. It deposits a thin scale, 
which is said to be a good conductor of heat, and therefore tends 
to preserve the plates. 

Tus week the Highland and Agricultural Society of Scotland 
holds it annual show in Edinburgh—for the eleventh time 
since its shows were instituted in 1822. Unusual interest attaches 
to this year’s show, because the Society celebrates in connection 
with it the attainment of its hundredth birthday. The Society 
originated in a desire to improve the condition of the Highlands, 
not only agriculturally, but also socially and intellectually. A 
meeting of men interested in that object was held in Edinburgh 
in 1783, and in the following year the Highland Society of Scot- 
land was launched, with a Duke of Argyll as president. The first 
object of the Society was to inquire into the state of the High- 
lands and islands, and to devise means for its improvement 
the founding of towns and villages, the advancement of agricul- 
ture, the introduction of useful arts and manufactures, and the 
extension of the fisheries. The Society was incorporated by ae 
Charter in 1787, and two years later it obtained a grant o’ 
from Parliament. One of the earliest acts of the Society was to 
offer prizes for cattle competitions in different parts of the country, 
but at first only Highland bulls were allowed to compete. It also 
strove, by the publication of prize essays and transactions, to 
diffuse information ing such industries as kelp-making, linen 
manufacture, tanning, and the management of wool. Other 
objects that received attention were the breeding of sheep, the 
institution of savings’ banks, the reclamation of waste land, and 
the cultivation of potatoes and turnips. Ploughing competitions 
began about the beginning of the century, and about the same 
time the Society adopted the system of grants to local or district 
shows. Another important project carried out by the Society was 
the compilation of a Gaelic dictionary. This work was published 
in 1828, after fourteen years of labour, and at a cost of £4000. 
The first general show of the Society was held in Edinburgh, as 
ba already en sud, in 1822, but it was confined entirely to fat 
cattle, 
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THE PENISTONE ACCIDENT. 


THE sketch plan above shows the site of the Penistone 
accident, to which we have referred more fully on another page. 
A, B, and C show three of the vehicles at the beginning and end 
of the train. The arrow shows the direction in which the train 
was proceeding. The marks on the rail for the first 118ft. after 
the axle broke were probably caused by the side-rod. The 
precise nature of the marking is shown enlarged, just above. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves eee our 
correspondents. 
THE PENISTONE DISASTER AND CONTINUOUS BRAKES. 


Srm,—The terrible disaster which occurred at Penistone on the 
16th instant is another case added to the already fearfully long roll 
of lives which have been sacrificed to bad and inefficient brake 
power. The first cause of the accident was clearly the breaking of 
the crank axle of the engine. A very large number of crank axles 
do break every year, and it is doubtful if such occurrences can be 
avoided. We cannot prevent the breaking of iron or steel, but we 
certainly can and ought to provide every appliance to render such 
breakages practically harmless. The fatal train was unfortunately 
fitted with Smith’s non-automatic um brake, which does not 
fulfil the conditions of the Board of Trade nor the requirements of 
safe railway working. In case of accident, just at the moment 
when most required, it is useless; to this fact must be attributed 
the results which followed and the awful loss of life. The driver, 
finding that something had gone wrong with the wheels, applied 
the vacuum brake; the coupling next gave way. The moment the 
train became divided the vacuum brake was rendered quite useless, 
the blocks, of course, coming away from the wheels; the i 
then, without any retarding power, dashed along, some ultimately 
falling over the bridge and others running down the embankment. 

The train was a short one, consisting of not more than ten 
vehicles, and the speed the driver gives in evidence as from forty- 
five to fifty miles an hour. Considering the rate of speed, the 
weight of train, and the distance run from the point where the 
axle broke and the driver applied the vacuum brake to the point 
where the carriages ran down the embankment, we can come to no 
other conclusion than that if the train had been fitted with a 
quickly-acting automatic continuous brake—which would have 
remained on after the breaking of the couplings—the carriages 
might have been safely brought to rest upon the embankment, and 
without telescoping of carriages or loss of life. Continuous brakes 
are required not only to be good train stoppers in ordinary working, 
but they must be self-acting life-saving appliances in cases of 
disasters similar to the one at Penistone. Itissad, indeed, to think 
_ that twenty-four fellow creatures—including a townsman, and one, 
a personal friend—have been hurried into eternity, not by an 

unavoidable accident, nor by the fingers of Providence, but simply 
because two 4 4 ~~ persist in employing a brake which 
is well known to inefficient and erous, even in ordinary 
working, and absolutely useless in cases of accident or disaster. 
40, Saxe a x tg Leicester, CLEMENT E, STRETTON. 
ly 


INDIAN RAILWAY GOVERNMENT CONTRACTS, 


rs Smr,—The letter in your issue of the 11th instant, signed by 
C.E., contains statements so beside the real facts, that doubt- 
less you will afford the space for pointing out the errors into which 
the writer has fallen. His letter contains the following statements 
or lead to the following conclusions :—(a) That Indian State Rail- 
way contracts are the béte noir of the market, and the last resort 
of nearly every firm in Great Britain, only seriously tendered for 
when nothing better can be got. (b) That Indian State Railwa: 
specifications are more stringent than any others, and bristle wi 
pains and penalties. (c) That contractors for Indian State Railway 
work are shuttlecocked from pillar to post between engineer, 
ctor-general, and Director-General of Railway Stores; and 
that the engineer is not get-at-able when required. (d) That the 
India-office employs a set of inspectors who are both i tent 


BULLHOUSE BRIDCE 


ROADWAY UNDER THO 


are not even employed solely on and for Indian State Railwa: 
work, but on and for any work that gentleman may have in hand, 
a contracts among others for the East Indian, Bengal and 
North-Western, Central Bengal, and Mexican Railway Companies. 
(c) On inquiry you will probably find that the shuttlecocking your 
correspondent complains of is due to his own confused ideas. The 
engineer is always as get-at-able for Indian State Railway as for 
any other work emanating from his office; and his general character 
for straightforward dealings, free fromthe shuffling insinuated by 
= correspondent, is too well known to need further remark. 
ith the Inspector-General of Railway Stores contractors have 
ordinarily no dealings, except in special inquiries initiated by him. 
To the Director-General of Railway Stores all financial matters are 
referred. This arrangement surely is plain enough. (b) The 
Indian State Railways specifications, being drawn up in the same 
office as those of other railways mentioned under (d), are of the 
same style and contain pretty much the same penalties as they do 
—neither better nor worse. (a) So far from Indian State Railway 
contracts being looked on as an evil in the market, many good 
firms habitually seek for them, and for many years past some firms 
have been almost supported by them alone. Your Birmingham 
weekly commercial correspondent has of late on more than one 
occasion reported that “‘ manufacturers in this district note with 
page that the Indian State Railways are again in the market 
‘or so and so,” or words to that effect. This is probably a suffi- 
cient contradiction to ‘‘C.E.’s” assertions. 

It is perhaps now clear to your readers that whatever faults are 
to be found with Indian State Railway contracts, are not peculi 
to them alone, but equally characterise those of other railways. 
Indeed, one can scarcely avoid the suspicion that “‘C.E.’s” unfair 
attack on the Indian State Railways is really aimed at the consult- 
ing engineer for those lines. Government undertakings always 
form a cheap object of abuse, and doubtless on this score the Indian 
State Railways were selected as more vulnerable than other rail- 
ways represented by the same engineer. Doubtless ‘‘C.E.” is one 
of the numerous of contractors to whom you alluded ina 
leading article some weeks since, who rush blindly into contracts 
admittedly bristling with pains and penalties, and then cry out 
and scatter abuse when they get hurt. 

Without defending the particular design of tip wagon made the 
text of “‘C.E.’s” sermon, it is possible that opinions may differ 
on it—even on the question of the pl blocks being planed— 
though probably this provision was a mere oversight, originating in 
identically the way you have suggested in ay leader, and one 
possible to occur in any engineer's office. Without in the least 
denying that there is far too much red tape in all Government 
undertakings, and having no sort of personal interest in defending 
the India-office railway authorities, or their engineer, beyond a 
desire for common fairness, ordinary co , and strict accuracy, 
in all of which “C.E.” ap to be si ly wanting, your cor- 
respondent subscribes himself ANOTHER C.E. 

i m, July 22nd. 


ELECTRICAL TESTING ESTABLISHMENTS. 


Srr,—In reference to your article on “‘An Electrical Testing 
Establishment,” in THE ENGINEER of July 11th, we are in a posi- 
tion to bring forward some facts which might probably modify your 
opinion as to the ial practicability of some of the sugges- 
tions therein made. For several years past we have laid ourselves 
out to supply to inventors the advantages of an electrical testing 
establishment such as that advocated by you, and we have given 
extended publicity to the fact that arrangements have been made 
to allow inventors and others every facility, including all y 
apparatus provided in private rooms, for comparing, testing, and 
perfecting any invention connected with telegraphy, telephony, or 
electric lighting. We further made arrangements for obtaining 
the highest professional assistance in relation to this undertaking. 
In the course of three years, however, we have received but two 
applications for such facilities and assistance, and these were of a 
nature to prove to us that in this direction there is not even yet a 
field large enough to allow of any remunerative result for 
endeavour and capital expended. Thus, one of the applications 
was from a submarine cable company, requiring the use of an arti- 
ficial cable, a Thomson recorder, &c., aud also a considerable 
t of assistance. It will hardly be credited that the sum of 


and foppish. (c) Lastly, that all these improprieties are directly 
due to the “ military element” which “should be entirely swept 
away, and a man of engineering business knowledge should 
— at the head of affairs to supervise specifications, times of 
elivery, and above all, the selection of suitable men as inspectors.” 
Dealing with these statements in reverse order for convenience 
sake, the rea] facts may be thus stated:—(e) The man at present 
at the head of affairs, so far as the duties mentioned are concerned, 
is not a military man; he is a man of great engineering and busi- 
ness knowledge; the whole of the specifications are drawn in his 
office ; he selects and employs his own ins rs. He is not what 
you have elsewhere characterised as a ‘Government Engineer.” 
As known to all interested in Indian State Railway matters— 
except, perhaps, your correspondent “C.E.”—this person, holding 
the appvintment of consulting engineer for State ilways to the 
Secretary of State for India is the well-known civil engineer, Mr. 
A. M. Rendel, M.LC.E., of Westminster. (d) The India-office 
authorities employ no inspectors of their own. The inspectors 
referred to, whatever their abilities and characteristics, are part of 
Mr. Rendel’s own staff, selected and employed by himself. He 
undertakes the whole of the inspection work with his own men, as 
being a more economical arrangement than the India-office having 
a staff of its own under the Inspector-General of Railway Stores, 
elsewhere alluded to by your correspondent. It is true that the work 
of inspection is carried out by the consulting engineer in the name 
and on behalf of this officer, whu, however, concerns himself with 
none of its details nor with the staff employed. His duties are of 
another nature. Whatever the general characteristics of Mr. 
Rendel’s inspectors—and I learn that your mdent’s descrip- 
tion is as much caricature as it is aftensively personal— 


10s. per diem was considered too high a payment for the facilities 
in question. In the other case, motive power and the use of a 
dynamo machine, with skilled superintendence and advice, was 
considered as being too dearly purc at the cost of a £5 note. 


When it is considered that the rent of rooms suitable for testing 
may, a8 in our case, reach the sum of £300 per annum, it is diffi- 
cult to perceive how an enterprise which you characterise as the 
most prominent want of electricians at the present moment, can 
be established on a commercial basis. W. N. Tippy. 

The School of Submarine Telegraphy and Electrical 
ineering, 12, Princes-street, Hanover-square, London, 
July 22nd. 
THE INVERSE ACTION OF THE ELLIPTICAL CHUCK. 


Srr,—In a recent letter which you did me the honour to publish 
—vide ENGINEER of May 23rd—I gave a brief analysis of the direct 
action of the elliptical chuck, regarded as a work-holder, the cutting 
tool being fixed. With your permission, I should now like to make 
some remarks on its inverse action, understanding by that term its 
action when used as a tool-holder, and having the work—a disc of 
wood say—fixed in front of it. I will first suppose the tool— 
which an experienced lathe maker tells me ought to bea pyramidal 
point—to project from the centre line of the chuck slide at right 
angles to its face. ‘I'he distance between the tool and the middle 
point of that line ought to be alterable by means of a screw 
arrangement, The work may be supported on a centre—admitting 
= angular adjustment for pattern cutting—carried on the slide 


I propose now to consider the motion of the tool ag the lathe 
rotates. Suppose MN—~jp the annexed figureto beg horizontal 
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line through O, the centre of the chuck 
of the mandril ; AC B a circle deseri! 
V W the centre line of the chuck slide. This line—vide my former 


ide ring, and A the centre 
on AO as diameter, and 


letter—always passes through the point A, and its middle point C 
—which, of course, is the centre of the nose to which, in direct 
turning, the work is attached—moves twice round ACB during 
each turn of the mandril. Now were a disc of wood attached to 
the slide, and a tool held at a point N, an ellipse would be cut 
whose semi-major axis would be the line C W, in length equal to 
ON. Hence, in the inverse action of the chuck, if we have a tool 
rojecting from the point W, the curve it will cut on the face of a 
fixed disc, whose plane is perpendicular to the axis of the lathe, 
will be an envelope to that ellipse—which may be termed the 
generating ellipse—in every position it passes through, NWMV 
represents this curve, which in its general form is known as the 
limacon. Take A for the pole; let AO =d, CW=m, AW=r', 
and the angle M A W = 61, and we evidently get r! = d cos, 4! + m 
for the equation to the curve. It varies considerably in form with 
a change in the ratio of d to m, but is always symmetrical with 
t to the line MN, which is its axis. 1) When, as in 
NW MV, mis ter than d there is a cusp at N. (2) When 
m = d—in which case the paentng ellipse is a straight line, in 
length = d—the cusp is at A, and the curve becomes the cardioid 
or that particular case of the epicycloid where both fixed and 
rolling circles are of equal diameter. This is shown in Aabd. 
(3) When m is less than d the curve—shown ate fg Ah k—hasa node 
at A leading to an inner loop Ahk. Making m = 4d gives us the 
trisectrix. In that curve the loop cuts the axis at D, the centre 
of the circle. Curves of the classes (2) or (3) round a centre f 
beautiful patterns. 


Let us now suppose the tool to project from a point W! on the 
slide, which is not on the centre line. Through C draw W? V* 
cutting the circle AC B again in E; and through E and D draw 
N'M!, making BN! = Then we may consider C W! the 
semi-major axis of a generating ellipse which a tool held at N* 
would cut on the surface of the slide. C is the centre of this 
ellipse, and—as shown by Equation 3 in my former letter—its 
major axis W! V! always through the fixed point Eas the 
chuck revolves. Taking E for the pole, it is easy to see that the 
equation to the curve described by W! is the same as before ; in 
other words, that this curve is a limacon, the axis of which is no 
longer MN, but M!N!; the cusp being at N’. Now the 
ND N!—heing at the centre of the circle AC B— = 2 AC E-t 
angle at the circumference on the same arc— = 2 WC W?. Hence, 
if W? be on an arm at right angles to the centre line of slide, and 
CW! = CW, the curve shown in the figure will be cut in a reversed 
position. 

Singular as it may appear, I have never come across any notice 
of the inverse action of the elliptical chuck, so believe it to be 
nearly, if not quite, unknown to our lathe makers and turners. 

Joun R. CAMPBELL, Lieut-Col. 

Charing, Ashford, Kent, July 16th, 


HYDRAULIC LIFTS, 

S1r,—It is, I think, to read the letters which 
have appeared in your columns without perceiving that the writers 
are more anxious to puff their own wares and glorify the astute- 
ness that they hold to be in them than desirous of — before 
the world the best possible means of serving the humanity that 
wants to be lifted from the street tothe attic. This is not true engi- 
neering of the best kind, although perchance it may be commercial 
engineering. Now, Iam not a lift maker, although I use lifts very 
frequently, and I am indifferently well versed in the construction 
of lifts of all kinds. I once nearly lost my life in one—and served 
me right for adventuring in a thing which worked with a friction 
clutch—and I fully appreciate the necessity for safety. It is not 
with safety, nevertheless, that I have now todo. May I venture 
to hold the faith that some, at least, of your readers will believe 
that I have no interest to serve either of my own or, being selfish, 
of anyone else’s; least of all that of the American Elevator 
Company, which, having in Mr. Gibson a man excellent with the 
tongue and yet more fluent with a even to the risk of being 
called long-winded by scoffers, needs not that I should urge a 
single word in favour of its claims. Yet would I here digress to 
say that I would give something to learn how the other gentleman, 
whose name I know not, who represents, Gibson-like, the other 
Best Lift in the World, also coming from America, wherein bests 
can be foynd by dozens; I would give, I say, some small bacylwin 
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to know how Mr. Gibson and the other gentleman will settle 
jeter them how both their lifts is each better at all points than 
the other. 

Being, then, a dispassionate individual, with at least a modicum of 
engineering knowledge and some aptitude in hydraulics, I cannot 
help smiling, even to the degree of broad grins, when I read the 
lucubrations of those who p vad that their lifts are economical or 
the reverse. They actually fail to see that there can be no ques- 
tion about econony, though there be some about the thing termed 
net efficiency, the nature of which they seem not to comprehend 
—yet to the smaller tyros of engineering it ought to be known—that 
thing which for obscure yet perchance wise purposes, has been hidden 
even from Mr. Gibson, namely, that so long as a given weight has 
to be lifted by a given weight of water under a given pressure, the 
quantity of water that must be used is as fixed and unalterable, 
as is the appetite of lions for lambs, or the desires of builders to 
put streets on end. If a lift is mounted on the top of a ram, the 
only loss of efficiency will lie in the friction of the leather collars, 
that of the water in the pipes, and the loss of sufficient vis viva 
at each end, and such a lift made must have a higher efficiency or 
do more useful work than a rope lift such as that of the American 
Elevator Company. 

But the true way to economise is to reduce the load to be lifted, 
and that can be done by making folks descend in the lift as well as 
go up in it. It is by no means to be supposed that all the people who 
go up in lifts stay up. A few may, peradventure, walk down 
stairs, but I understand that in New York no one who goes up in a 
lift ever comes down save in a lift, unless, indeed, he fall out of 
window or be dropped down a fire-escape. Now, this being the 
case, it is clear that the whole work to be done need but éonsist, 
not in lifting folk up, but in overcoming the friction and inertia of 
the moving parts; and a few gallons of water might be made to 
work very rge lifts. Let us sup) that on the existing system 
75 per cent. of all the water used is employed in lifting ‘people, 
and 25 per cent. in overcoming friction. A properly made lift, for 
100 gallons used by the normal elevator, would need but 25 gallons. 
Iam quite prepared to hear it said that the thing can’t be done, 
yet when the sayers see one at work they will exclaim :—‘ There 
is nothing new in it.” For the present they must take my ipse dixit 
that it can be done. That all the work of the descending weight 
of heavy parties; men with whom gravity does not play, but 
makes a serious business of its duties; of light parties, children, 
dogs, &c., may be used up to raise a corresponding load of 
humanity or dog flesh, and this may even be done with a single lift, 
but better with two. 

I have no patents, nor intention to take out patents, knowing by 
experience the futility and life-wasting powers thereof, but an 
man of moderate inventive skill can solve the problem if he will. 
The true balanced lifts will be so much better than any other that 
those who have not got them will turn, even with loathing, from 
the works of the American Elevator Company, Messrs. ‘* Econo- 
miser,” and Smith and Stevens, and Waygood and Co., and others 
too numerous to name, and will fly multivious to the makers of the 
new lifts, heseeching them to make them new elevators which will 
set the water companies and all their works at defiance; and lest 
I should be much plagued and troubled by those desirous to know 
how such lifts can be made, I take to myself the name of one long 
since defunct, but in his time well versed in hydraulic lore, and the 
inventor of much-that-is-to-this-day-and-will-be-alway valued in 
waterworks, and places where there are presses, and so sign myself, 

July 21st. JOSEPH BRAMAH. 


Sm,—We had hoped that we should not again be obliged to 
trespass upon your kindness, but must ask a small measure of 
indulgence as a consequence of the communications appearing in 
your last issue. 

The senior Mr. Otis is in London, on his way to the Continent. 
Although our president was in New York at the time of the 
erection of the ‘‘ Mills Building,” the necessities of a very large 
business made it necessary for each individual in the office to 
assume the direction of his own field of labour, Our president was 
therefore not acquainted with the cir t ttending the 
fixing of the lifts in the Mills Building. Happily Mr. Otis was 
specially in charge of that particular building, and we have p. 
before him the letter of your correspondent ‘* F. M. E.” We have 
the honour to embody his reply to our inquiry. It is as follows :— 


London, July 23rd, 1884. 
W. A. Gibson, Esq., President. 

my dear Sir,—I have read the letter in Tae Enorveer of 18th inst., and 
am happy to be able to explain the occurrence referred to fully. 

You were in New York at the time, and you will remember that Mr. 
Mills required the plans to be prepared, the old buildings to be demolished, 
and the new building, at ok was to be fire-proof and nine stories in 
height, to be erected within the space of one year, so that the new 
building should be ready for occupancy on the Ist of May, 1882. The 
architect had only twenty-three days for the preparation of plans and 
specifications, and for the procurement of estimates for the erection of the 
new building. 

When the old buildings had been taken down, and foundations were 
being prepared for the new one, it was found that the site was a marshy 
bed. Many thousands of piles had to be driven to carry the walls of the 
building, and there was a delay of about six weeks at the very outset of 
the work. 

The contract for the elevators was signed in July, and the work was 
pushed forward and was ready for erection in the building in the January 
or February following. The work was put up while the building was 
yet incomplete and not in a condition to receive it. On the first day of 
May, 1882, when the building was to be ready for occupancy, all the lower 
portions of the building were in an unfinished and chaotic state: the five 
upper floors only were completed, and the tenants entered upon posses- 
sion, and, of course, the elevators were obliged to be in working order. 
They were started on the 30th of April. It may be easily imagined that 
with the enclosures to the shaft in an unfinished state it was difficult to 
run the elevators with safety. 

You know that it is usual to provide resting blocks for the cars at the 
level of the lower landing, and that the cars remain at that point during 
the night; and you know, of course, that the purpose of this is to prevent 
any settling of the car during the night below the point at which it is 
designed to stop, and thus to prevent any opening of the valves by the 

t tic arrang ts. These resting blocks were provided for the cars 
when they were started, but owing to the unfinished state of the building 
a pit was left underneath one of the cars, which served as a passage way 
for workmen from the ground level to the cellars, and workmen were 
constantly using this passage way while going backward and forward in 
the discharge of their duties. These workmen were busy night and day 
during the closing months, and some of them unwarrantably removed 
the resting blocks, which were intended to prevent the settling of the 
car during the night. 

On the evening preceding the day upon which the occurrence referred 
to by “ F. M. E.” took place, the pumps were stopped before the elevators 
discontinued running, and in running the elevators to complete their 
service for that day, the water was entirely drained out of the upper tank. 
During the night, the car to which ‘F. M. E.” refers settled a little 
owing to the absence of the resting blocks, and just enough to open the 
valve as though for the lifting of the car. The car did not rise because 
the water had been exhausted from the upper tank, and consequently 
no pressure was exerted upon the piston. In the course of the night, the 
valve being open, the water, little by little, and owing to the operation of 
perfectly natural causes, was drained out from below the piston, thus 
taking away the cushion of water, which would have been there had the 
arrangements made by us been uninterfered with, and leaving the 
cylinder below the piston empty. 

The next morning the engineer, ignorant of what had taken place, and 
making no examination, started his pumps for the day, and water was 
rapidly delivered into the upper tank. This water found its way naturally 
to the cylinders of the several elevators, and when the water reached the 
piston of the elevator to which your correspondent refers, its weight 
caused the piston to descend, and there being no water below the piston, 
it descended to the bottom of the cylinder, and the car naturally went to 
the top of the shaft. The delicate cabinetwork at the top of the car was 
slightly injured by coming in contact with the overhead sheave beams, 
and af the same instant the safety fixtures came into operation and 
locked the car firmly at that point—so firmly, indeed, that it was with 
difficulty that it could be disengaged. Of course, everything was care- 
fully examined, but I have stated all the damage that occurred. The car 
did not fall, as stated by “ F. M. E.,” and the safety fixtures performed 
exactly the service that’ a ae: designed to perform. No one was 
hurt, ue no one was in the car; and if any one had been in the car, 
he could <r been injured. If ‘‘F. M. E.” was upon the spot, as he 
pays, he e 9 ently took nq paine to ascertain the truth as to the 


matter, and was content to take the stat t of an ir party. 
If the persons on the staff of the Northern Pacific Railroad | Company and 
the Oregon Railway and Navigation Company will testify to the truth of 
the statement, as given by ‘‘F. M. E.,” I suggest that you procure their 
affidavits to that fact, and that you volunteer to pay their expenses in 
gi them, as I see you have proposed to do tn your letter to THE 

NGINEER, 

“F.M. E.” must go further than this to find a valid ground for 
unfavourable criticism of the “Standard” hydraulic elevator, and I 
imagine that you could get no more favourable and unqualified approval 
of the ‘‘ Standard” hydraulic elevator than from Mr. D. O. Mills, the 
owner of the ‘‘ Mills Building.” He has had to pay the expenses of 
working and maintenance since the finishing of his building, and I have 
no doubt will speak strongly. 

The elevators in that building should really never have been started 
until the building was finished, and the building was not finished fully 
until four months after May 1st, 1882.—Yours very truly, 

Signed) Cuares R. 

We add nothing to this letter—it speaks for itself. Those who 
are determined not to be pleased will be obliged to cast discredit 
upon its author. Those who are fair-minded will see nothing in 
the occurrence to which your correspondent refers to discredit any 
statement we have made. We cannot, more distinctly than we 
have done, challenge the closest investigation and severest scrutiny. 

We make no reply to the letter in your last of Messrs, Smith 
and Stevens. We note your own remark, indicating that it is easy 
for this correspondence to go too far. We again offer facility for 
fair criticism, and unless something appears in your paper to call 
for further remark from us, we will not ask your further indulgence 
until the receipt of the affidavits from New York, for which we 
have sent. When these shall have arrived, we will ask your 
permission to submit a few of them to your readers. 

American Elevator Company, Wm. GrIBson, 

38, Old Jewry, July 23rd. President. 


PROSPECTS OF YOUNG ENGINEERS, 

S1rr,—I was much interested by the letter appearing in your last 
week’s issue, signed ‘‘ Unemployed.” The writer thus signing 
himself being well aware of the difficulty usually attendant on 
finding new employment, suggests the formation of a Central 
Registry Office for engineers. This would no doubt be of great 
service if properly carried on. The students of the Institution of 
Civil Engineers have recently endeavoured with some little success 
to fill this want amongst themselves, and in March last a “‘ Repre- 
sentative Committee” was formed from out of their body having cer- 
tain duties, amongst others, being the finding of employment for those 
students out of work; the scheme being that students knowing of 
vacancies should at once communicate with the hon. sec., Mr. 
F. W. Stokes, 25, Great George-street, Westminster, who would 
immediately advise any one who, having sent in his name as want- 
ing work, was in his opinion likely to suit the post. This idea is 
working well, and already no less than five vacancies have been 
filled in this way; but some little difficulty is experienced through 
the students not sending notice of vacancies. This will no doubt 
be remedied when the work becomes better known. The object is 
such a good one that it deserves the hearty support of con- 
nected with the profession, and anyone sending information of 
vacancies in the various branches of the profession suitable for 
“students” will, I feel sure, receive the hearty thanks of the 
committee, who have at present several names of those desirous of 
a on their books. EMPLOYED. 

uly 22nd. —— 
THE CRYSTAL PALACE EXHIBITION. 

Srr,—We think that exhibitors in the machinery department 
have more to complain of than in any other, as not one in two 
hundred visitors find their way to it—query if one in five hun- 
dred. The main entrance to it is blocked by a high pile of pipes, 
which the public do not approach or walk round. If they did, 
they would see a most unattractive passage with a blank wall on 
one side. The entrance at the north end is also most uninviting. 
People who go on purpose to find our exhibit come away without 
seeing it. 

We have saleable items, and have a salesman there, and have 
been at considerable expense; and the result has been a sale of 
about £1 sterling. If the entrance to the machinery department 
had been attractive, we should have been content to have taken 
our risk with the other exhibitors. 

We believe the great majority of exhibitors in this class are 
thoroughly disgusted with the management. EXHIBITORS. 

July 15th. 


INDIA-RUBBER AIR PUMP VALVES, 

Srr,—In the memoir of Edward Humphrys which appears in the 
“Proceedings” of the Institution of Civil Engineers, xxvii. 592, 
session 1867-8, it is stated that Humphrys was the introducer of 
the india-rubber disc valves for air pumps. May I ask if any of 
your readers can fix the date of their introduction? In a patent 
taken out by him in 1848—No. 12,010—he claims the use of air 
ump valves of thin elastic metal. These have recently been 
rought out as a novelty; but Humphrys does not seem to have 
thought of using a single piece of metal, his valve consisting of a 
series of strips arranged radially. Where was Edward Humphrys 
born? Some accounts say “near Penzance” and others at Bristol. 
July 19th. 


B. P. 


STRESS DIAGRAMS, 

Srr,—I am afraid it is impossible for me to answer the inquiries 
of ‘*C.§S.,” in the letter published in your last issue, without 
going into the complete theory of the disintegration of bridge and 
roof trusses. R. H. GRAHAM. 

Greenwich, July 23rd. 

THE MILFORD ROUTE TO IRELAND. 

S1r,—I have occasionally to make the long and wearisome 
journey between Milford and London, and have for some time been 
lookion forward to the shortening of the distance by the opening 
of the Severn tunnel. But the years come and go and there seems 
no prospect of a completion, Can you give any information on the 
subject? If so you would much oblige. Tv. N. H. 

Waterford, July 20th. 

[The tunnel is being constructed by Mr. T. A. Walker, of West- 
minster, and will, it is expected, be ready to be opened for trafic 
about the Ist July, 1885.—Ep. E.] 


SELLING STEAM BY WEIGHT. 


Tue following extracts are taken from a paper read by Mr. Charles 
E. Emery, Ph.D., of the New York Steam Company, at the May 
—- of the American Society of Mechanical Engineers, at Pitts- 

urg, Pa.:— 

. «+ + We commenced selling steam in February, 1883, at a 
specified pri r 1000 kals, explaining that a ‘‘ kal” was equiva- 
lent to a pound of water evaporated into steam, and thereby solved 
the problem for our special purposes. . . . The word “kal” 
is, of course, based on caloric, a relic of the material theory of 
heat, and like ‘‘ calorimeter” from the same source, is designed to 
represent a measure of heat; each pound of water at a certain 
—— taking upa definite quantity of heat. The short word 

: — as it is with a k, need not be confounded with the 
French calorie, or thermal unit. : 

The pressure at which the pound of water is evaporated is not of 
om practical importance. The number of thermal units derived 

rom the fuel with a temperature of feed of 100 deg. is less than 
3 per cent. greater when evaporated at 701b. pressure than when 
evaporation takes place at atmospheric pressure. . . . 

It will be observed that the charges for heating are on the 
ordinary steam-fitter’s method, using the capacity of the buildings, 
instead of the area and thickness of walls, area of windows and 
roof, extent of ventilation, &c. These rules are founded upon 
investigations of the cost of heating a large number of business 
buildings in the city of New York, under actual practical condi- 


tions. The variation in cost between different buildings of similar 
construction and exposure were found to be very great, due 
doubtless to differences in tg and management, and made 
useless any elaborate system based on calculating the number of 
thermal units passing through window-glass or walls of different 
kinds and thicknesses. These rules, when applied of course with 
good judgment, simply give prices for which business buildings of 
the kind described shoula be heated satisfactorily during the 
ordinary business hours of an average heating season, say ten hours 
per day for 200 days in the year. With care the work can be done 
more cheaply, but when the steam is used from a district system 
where pressure is maintained continuously, janitors and porters 
will use the same prodigally by leaving it on day and night, or by 
neglecting to shut off iators so as to properly graduate the 
heat to the demand, thereby increasing the cost in some cases 
very materially. . . . 

The New York Steam Company.—Rules to be observed in makin 
estimates by the Division of Steam Supply :—Offers, estimates, an: 
contracts may be made for a stated price, but must in every case 
contain a reservation of the right to apply meters, as given in the 
regulations. Regular meter rate to be 60 cents per 1000 kals. In 
contracts for considerable amounts, 50 cents per 1000 kals will 
answer when the consumption can be accurately ascertained. 

Heating.—Estimates for heating will be based on the capacity of 
the rooms heated, and the following rates, varied by judgment, 
according to exposure, temperature, and use of the rooms, and of 
the amount of ventilation:—Maximum rate, 2°50 dols. per 1000 
cubic feet per season for deep buildings with minimum exposure, or 
fairly well-lighted rooms used as workshops for manual labour, 
when the heating surface is limited or so divided that it can be 
regulated to use small portions at once. Office buildings, well- 
lighted, generallygrequire 3 dols. per 1000 cubic feet; buildings 
with large windows about 4 dols. per thousand cubic feet; and 
those with unusual exposure and good ventilation 4°50 dols. to 
ee. per 1000 cubic feet. Cost of heating estimated from heating 
‘ace :— 


20 lb. | 6) Kals per square foot 
{i lb. of heating surface 
ure. (80 1b.|°8) per hour. 


For steam tables, &c., augment actual surface of table and un- 
covered — reasonably to allow for fuel, cover, moisture carried 
off, &c. Charge for uncovered pipes in basements full time, day 
and night. Ordinary heating season, 200 days of ten hours. Allow 
about five days per season steam on one-fifth surface all night, 
With ordinary heating apparatus it is supposed the radiators will, 
on the average, be shut off at least half the time allowed for heat- 
ing. For dry rooms special calculations are necessary, founded on 
the conditions of the particular case. The steam required will 
vary principally with the quantity of air circulated and the weight 
of moisture carried off. A steam meter, or some arrangement to 
measure the water, to be applied in every case of this kind,— 
Sanitary Engineer. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—J. Y. Mayston, chief engi- 
neer, additional, to the Vernon; H. R. Marsden, engineer—for 
temporary service—to the Excellent, additional, for the Skylark, 
assistant engineer to the Polyphemus ; William J. Mabb, engineer, 
to the Victoria and Albert ; Richard J. W. Earl, engineer, to the 
Orwell ; George M’Ewan, engineer, to the Cambridge ; and Henry 
A. Carroll, engineer, to the Hercules. 

THe Late WILLIAM SIEMENS. — The Councils, pasi- 
—. and officers of the following societies, namely :—The 

nstitution of Civil Engineers, the Institution of Mechanical Engi- 
neers, the Institution of Naval Architects, the Iron and Steel 
Institute, and the Society of Telegraph Engineers and of Electri- 
cians, were invited to attend a meeting in the theatre of the 
Institution of Civil Engineers, to consider what steps should be 
taken to promote an engineers’ memorial to the late Sir William 
Siemens. The meeting was held on Thursday, the 28th of June, 
and was attended by Sir Frederick Abel, C.B., F.R.S., Mr. W. 
Anderson, Mr. B. Baker, Mr. J. W. Barry, Mr. J. F. Bateman, 
F.R.S., Colonel Bateman-Champain, R.E., Sir J. W. Bazalgette, 
C.B., Sir Henry Bessemer, F.R.S., Sir Frederick Bramwell, F.R.S., 
Mr. Brunlees, Mr. E. A. Cowper, Mr. T. R. Crampton, Mr. R. E. 
Crompton, Mr. James Forrest, Sir Charles Hutton Gregory, 
K.C.M.G., Mr. Geo. Holmes, Dr. Hopkinson, F.R.S., Mr. J. #s 
Jeans, Dr. Pole, F.R.S., the Earl of Ravensworth, Mr. M. F. 
Roberts, Mr. J. D’A. Samuda, Mr. J. I. Thornycroft, Mr. F. H. 
Webb, Mr. R. Price Williams, and Mr. Edward Woods. On the 
motion of the Earl of Ravensworth, president of the Institution of 
Naval Architects, seconded by Colonel Bateman-Champain, R.E., 
past-president of the Society of Telegraph Engineers, it was 
resolved : “That Sir Joseph Bazalgette, as president of the senior 
engineering society—the Institution of Civil Engineers—be asked 
to preside.” Having taken the chair, Sir Joseph Bazalgette 
offered some explanatory remarks, pointing out that a general 
desire had been expressed among engineers that a memorial should 
be raised as a recognition of the great merits and important 
services rendered to engineering by Sir William Siemens; that it 
had been ascertained it would be agreeable to the auttorities of 
Westminster Abbey that a window should be erected in that build- 
ing to the memory of the deceased; that possibly the cost of such 
a window would amount to between £700 and £800; that it was 
thought the greatest tribute to the memory of the deceased would 
be by allowing the largest number of contributors; and that, 
under those circumstances, it was deemed advisable to limit the 
subscriptions to one guinea each, such subscriptions only to be 
received from a member of one of the five societies named. Sir 
Charles Hutton Gregory, K.C.M.G., past-president of the Institu- 
tion of Civil Engineers, then moved, and Mr. Edward Woods, 
vice-president of the same Institution, seconded, the following 
resolution: ‘‘That this meeting is of opinion that it is very 
desirable to commemorate the distinguished character and attain- 
ments of their late colleague, Sir William Siemens, by erecting to 
his memory a window in Westminster Abbey.” The proposition 
having heen supported by the Earl of Ravensworth and Colonel 
Bateman-Champain, was unanimously agreed to. Mr. E. A. 
Cowper, past-president of the Institution of Mechanical Engineers, 
then proposed, and Mr. T. R. Crampton, member of Council of the 
same institution, seconded, the following resolution: ‘‘ That the 
subscriptions shall, in the first instance, be limited to one guinea 
each, with the view of making the basis as wide as possible.” i 
resolution having been _ it was, on the motion of Mr. Bate- 
man, past-president of the Institution of Civil Engineers, seconded 
by Mr. William Anderson, member of Council of the Institution of 
Mechanical Engineers, resolved: ‘‘ That an Executive Committee 
of three members from each of the five societies represented at the 
meeting, including in every case the president—five to be a quorum 
and with power to act—be appointed.” That the following form 
the Committee :—For the Civil Engineers: Sir J, W. Bazalgette, 
C.B., president, Sir Frederick Bramwell, F.R.S., and Mr. Woods, 
vice-presidents. For the Mechanical Engineers: Mr. I. Lowthian 
Bell, F.R.S., president, and Sir Joseph Whitworth, Bart., F.R.S., 
and Sir William Armstrong, C.B., F.R.S., past-presidents. For 
the Naval Architects: The Earl of Ravensworth, president, Mr. 
Samuda, treasurer, and Sir Edward Reed, K.C.B., F.R.S., M.P., 
vice-president. For the Ironand Steel Institute : Mr. B. Samuel- 
son, M.P., F.R.S., president, and his Grace the Duke of Devon- 
shire, K.G., F.R.S., and Sir Henry Bessemer, F.R.S., senior past- 
residents. For the Telegraph Engineers: Professor W. G. Adams, 
ERS. president, and Sir William Thomson, F.R.S., and Sir 
Frederick Abel, C.B., F.R.S., past-presidents. Also that Mr. 
James Forrest, secretary of the Institution of Civil ineers, be 
requested to act as honorary secretary and treasurer. The thanks 
of the meeting were then, on the motion of Sir Henry Bessemer, 
F.R.S., seconded x Mr. Samuda, given to Sir Jogeph Bazalgetta 
for his seryicesin thechair, © 
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AIR COMPRESSING ENGINES. 


MESSRS. BRADLEY, AND CO., ENGINEERS, WAKEFIELD. 


(For desoription see page 71.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twiermryer, Bookseller. 

NEW YORK.—Tue Witimer and Roczers News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE, 


*," This week we publish a Double Number of Tuk ENGINEER 
containing the Index to the Fifty-seventh Volume. The Index 
includes a List of Abstracts of Specifications published during 
the same period, Price of the Double Number, 1s. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be a by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 

must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

J. T.—There is no apecial book on the compound steam engine. All modern 
works on the steam engine deal with the compound engine. Rankine “ On 
the Steam Bagine,” and Rigg’s treatise “ On the Steam Engine,” will supply 
what you want, 

W. H. 8.—Turndown chimneys are quite well known. The curious thing 
about the whole matter is that no one thought any chimney-lifter was 
wanted for portable engines until the other day, The use of a long chimney 
is a remarkable example of the vitality of that which is not the jittest, 

G. H.—{1) You can compress air up to a pressure of about a tonon the square 
inch with suitable stage pumps. Roughly speaking, about 150 cubie Jeet o) 
air at atmospheric pressure would then be contained in a space of one 
cubic foot. (2) You can fill a balloon at any speed you please, It is only 
a question of the size of pipes. 

Enquirer.— There cun be no stress in one part of the tie-rod which has not 
an equivalent resistance on the part of that to which it is attached, The 
stress would not be the same on the inclived part of the tie as on the central 
horizontal part. The digest on this surject given in Molesworth’s ** Pocket- 
book of Engineering Formule” will afford you the means of answering 
your question numerically. 

A. O.—There has been too much vague writing about tidal power. If you 
will work out and send us an estimate of the cost of plant, de., to give out 
300-horse power of useful effect for ten hours per day, we will find a place 
Sor it in our columns, Our own conviction is that the interest on the 
capital spent would far exceed the cost of fuel for an engine of the same 
power, lo say nothing of repairs and maintenance, and the effect of gales. 


CHIMNEY-LIFTERS. 
(To the Editor of The Engineer.) 

Sir,—In ona report of the implements at the Royal Show, you state 
that the chimney-lifter exhibited by Barford and Perkins, and awarded 
a silver medal, is their invention an tented by them. I now beg to 
inform you that it is my invention and my patent. Messrs. Barford and 
Perkins are the li and fact Joun Smit. 

Peakirk, Market Deeping, July 22nd. 


DISPOSAL OF TOWN’S REFUSE. 
(To the Editor of The Engineer.) 

S1r,— Would you kindly allow me to inquire, through the medium of 
your columns, as to the best and most economical means of disposing of 
about 100 tons per week of town’s refuse? Farmers in the neighbour- 
hood do not care to take it, and any process described must be capable 
of being worked without skilled labour, and also must not cause any 


offensive smells. Has retorting the refuse been tried ; 
with what results? 
July 24th. 


SUBSCRIPTIONS. 

Tar Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
From the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. .. .. £0 148. 6d. 
Yearly (including two double numbers) .. +» £1 98, Od, 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 
be made, E ENGINEER is registe transmission abroad, 

Cloth cases for binding Tak EnGinger Volume, price 2s. 6d. each. 

A complete set of Toe EncingeEr can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further no be 
received at the rates given below :— Foreign ibers paying in =, 
at the published rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publ . Thick Paper Copies may be had, if ureferred, at 


i rates. 

Remittance by Post-office order. — Aus Belgium. British 
Columbia, British Guiana, Canada, Cape of Good "Hope, mmark, 

it, France, German: , Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand 
Weat of alrica, West Indien Cyprus, lec, 

0! 1 
pindia, £2 00. 64. 
ittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Chill, 16a, Borneoy Ooplon’ Java, and Bingpore, 
eo, Ceylon, Java, an £2 0s. 6d. 
Mauritius, Sandwich isles, £258. 
ADVERTISEMENTS. 

*," The Sor Advertisements of four lines and under is three shillings ; 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
_ advertisements from the country must be accompanied by a Post-office 

in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o’clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tar ENGINEER, 168, Strand, 


DEATHS. 
On the 16th July, killed in the accident on the Manchester and Shef- 
field Railway, Massey Bromey, M.A. Oxon, C.E., of No. 5, Westminster- 
chambers, Victoria-street, London, eldest son of the Rev. 7. Bromley, of 


St. Mary’s, Leamington, aged 37 years. 
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THE PENISTONE RAILWAY ACCIDENT. 

A pisastrovs accident occurred ‘near Penistone, on the 
Manchester, Sheffield, and Lincolnshire Railway, on 
Wednesday week. ‘The exact*site of the calamity is 
close to Bullhouse Colliery. The train, consisting of 
nine coaches and a horse-box, left Manchester for London 
at 12.30, and was" due at King’s-cross at 5.20. The range 
of hills separating Manchester from Sheffield was safely 
surmounted, the Woodhead Tunnel was traversed, and the 


train, then on a falling gradient, was travelling at a speed 
variously estimated at 375 miles and 60 oes an hour, 
when the crank axle of the four-coupled bogie engine 
broke. The engine and tender and the horse-box remained 
on the road, but the coupling between the horse-box and 
the next vehicle broke. The train then left the track. 
Some of the coaches ran down the embankment, while 
others fell over a bridge into the road beneath. Nineteen 
passengers were killed on the spot, or died within an hour or 
two, and others have since succumbed to their injuries. We 
add with special regret that Mr. Massey Bromley was among 
those slain. He was the last man extricated from the 
wreck. The coach in which he. had been travelling had 
fallen into the highway. He appeared to have been killed 
without pain by a blow on the head. None of his limbs 
were broken; nor did he bear any marks save a bruise on 
the side of his face and on the temple. Thus died at the 
age of thirty-seven a talented member of our profession. 

e entered the works of the Great Eastern Railway Com- 
pany at Stratford about the year 1869 as a pupil of Mr. 
Johnson; and passed through the shops, the running sheds, 
and the drawing-office. In 1872 and 1873 he was employed 
by the company in inspecting engines built by the Avon- 
side Engine Company. In 1873 he was appointed foreman 
of running shed repairs. He was works manager under 
Mr. W. Adams at Stratford from 1874 to 1878, and loco- 
motive superintendent of the line from 1878 to 1881, when 
he resigned. While locomotive superintendent he designed 
and built many engines, in which he endeavoured, with 
some success, to combine the best features of American 
and English practice. He was interred at Leamington, 
his native town, on Tuesday. Mr. Bromley had been for 
some time in partnership, as consulting engineer, with Mr. 
Wilson, in Victoria-street. 

In another page will be found a plan of the locality 
where the accident occurred. The line here is curved to 
a radius of half a mile, and, as we have said, the train was 
running down an incline of 1 in 124. The distance from 
Manchester to London by this route is 203 miles. The 
time allowed for running it is but 4 hours 50 min., giving 
an average velocity, if we deduct twenty minutes in all for 
stops, of 45 miles an hour. But the ascent from Man- 
chester to Woodhead is made at much less speed than this, 
and the pace from Woodhead Tunnel to Sheffield is of 
necessity high. There is therefore every reason to believe 
that the train was running at something like sixty miles 
an hour when the crank axle gave way. The speed was 
not a cause of the accident, but the coaches ran further 
after they left the line than they would have done had 
the speed been less, The greater the speed the greater 
the necessity that a train should he fitted with a really 
good brake. As a coroner’s inquest and a Board of Trade 
inquiry are both in progress, we are bound to reserve all 
expression of opinion concerning the canse of the acci- 
dent; but we are not precluded from commenting on facts 
perfectly patent to every engineer, or from pointing out 
the direction which, in our opinion, the inquiry should take. 
The engine, tender, and horse-box kept on the road, and ran 
a long yee after the coupling parted, as will be seen 
from the plan on page 64. We give there an enlarged view 
of one 5 the rails, showing certain marks on it. Why 
did the train run off the track? The answer seems to 
be that it was all torn up behind the tender. The 
injured engine as it advanced met with a good sound road, 
which it and the tender destroyed as they traversed it, leav- 
ing nothing in the shape of rails for the carriages to run 
on, At Bullhouse is a siding to the.colliery. The tender 
or engine got on the check rail of this siding, tipped it up 
at one end, and the other was then forced into the tender 
tank. Which broke first, the coupling rod or the crank 
axle? It is known that when crank axles break the coup- 
ling rods usually give way, for obvious reasons; but it is 
not quite clear that this was the order of events in 
this case. As regards the crank axle, we think it best to 
quote Mr. Sacré’s own words. Mr. Sacré is locomotive 
superintendent of the Manchester, Sheffield, and Lincoln- 
shire Railway, and no one is more qualified to speak with 
authority on the subject. He said:—“The engine referred 
to was built under my instructions, and I have seen it since. 
On Wednesday last I saw it standing on the line after 
the accident. I arrived shortly before five o’clock, and it 
had been left there till I came. I at once inspected it, 
and found the right outside web of the crank axle broken. 
The outside ee arm of the driving wheel was wrenched 
off, retaining a piece of the side rod, and the other end 
attached to the trailing crank was missing. I gave 
instructions for the removal of the engine after carefully 
packing up the driving wheels. After that I found the 
check rail through the bottom tank of the tender. I had 
that removed, and then examined the horse-box, which 
was next to the tender. I found it in perfect order. I 
ordered the engine to Sheffield with the horse-box, where 
it has since remained. On my arrival at the scene of the 
accident I examined the road, and found six distinct 
marks on the north side rail running west of the signal- 
box. The marks were 18ft. apart, exactly the circum- 
ference of the tread of the wheel. The road wasin perfect 
order at that point and up to it, but-after that the marks 
became more intensified. Some chairs were broken. A 
check crossing was dragged out, and all the chairs that held 
the check rail broken. I then counted six rails, each 30ft. 
long, with the road very little disturbed, after which the 
line was torn up altogether and the rails removed. I 
instructed Mr. Dallas to take careful measurements of all 
marks and distances, together with a sketch of the wreck, 
and he did so. I remained until the road on both sides 
had been made good again. The down line had not been 
damaged. I te the crank side carefully, and found 
it distinctly separated.” The marks on the rail mentioned 
by Mr. Sacré will be found on our plan, but we understand 
they are not 18ft. apart, but the distances given in 
our plan. Mr. Sacré then gave evidence concerning the 
regular examination of the crank, a process too familiar no 
doubt to most of our readers to demand explanation here. 

The. train was fitted with Smith’s simple or non-auto- 


matic brake, and it behaved _— as was to be 
expected. The moment the driver found there was 


something wrong, he applied it. The instant afterwards 
it came off again, the vacuum being destroyed very 

robably by an injury to the pipes on the tender. We 
toke here a potent and valuable illustration of the differ- 
ence between the automatic and non-automatic system. 
Had this train been fitted with the Westinghouse brake, 
for example, the wheels would have been held fast, and 
the chances are ten thousand to one that none of the 
coaches would have run down the embankment, and that 
not a life would have been lost. It has been proved over 
and over again that even when a train is off the rails 
and running over the sleepers, the locking of the wheels 
is of simply incalculable value. The vacuum brake 
in this case probably did more harm than good. It 
may, indeed, have caused the breakage of the connie 
between the horse-box and the train, which woul 

have caused no mischief, but the reverse, had the brake been 
automatic. It remains to be seen whether the important 
lesson thus taught will or will not be taken to heart by 
railway companies. For ourselves, we regard the Penis- 
tone accident as the death-blow of the non-automatic 
system. 


ALTERATIONS IN AMERICAN PATENT LAW. 


A serious attempt has been made to induce the 
United States Legislature to follow the example set 
them by our own Government, and alter the patent 
law of itscountry. The proposed imitation goes no farther, 
however, than is defined by the single word alteration. In 
all else the action is the reverse of our own. With all its 
defects, still as a whole our new Patent Act is perhaps an 
improvement upon that which it replaces; and if there are 
shortcomings in some of its provisions, they but serve to 
prove that with whatever care an Act may be framed, it 
resembles after all a new machine, and defects become 
apparent when either is put in operation which the keenest 
foresight could scarcely have anticipated, but which ought 
to be amended when discovered. 

Before the English Patent Act of 1883 was enacted, the 
disparity between the protection afforded to inventors in 
this country and in the States was a fruitful source of 
reproach to us. It seems, however, that this state of 
things is in course of reversal ; quick following on our 
concessions to inventors, comes news of restrictions being 
proposed and likely to be imposed upon them in America. 
Coming too as they are at a time when the United States 
is entering on the fevered period of the presidential 
nomination, it will be interesting to watch the struggle 
between the brain power of inventors and that of the 
numerically smaller class of moneyed men. It would be de- 
plorable were money to carry the day, and the poor inventor 
tind himself so bound by restrictions, and the process for 
the assertion of his rights so expensive, that a great reduc- 
tion in the number of inventions brought out would be 
the immediate result. Should capital overcome brains, and 
the American patent laws be so altered as virtually to vest all 
the inventive power of the nation in the hands of the 
wealthier classes, a great evil will be wrought. Material 
progress there is already unduly hindered by the influence 
of a comparatively small number of millionaires, who 
rule the railroads, the telegraphs, the sale of land, the 
steamship and the Government systems with a rod of 
iron, guiding and directing charges, tariffs, and commer- 
cial operations to their own personal advantage, irrespective 
of the national progress. Up to the present one system 
had escaped these monarchs of gold; inventors enjoyed a 
favourable patent law, one whose operation, though par- 
taking of the imperfection common to all human devices, 
yet still encouraged invention to such an extent that it is 
idle to deny that the nation enjoys the benefits of numerous 
contrivances which, if not of great individual magnitude, 
are extremely serviceable collectively in a new country, 
and help to develope its industrial resources. The smaller 
inventions protected under the old American patent laws 
were rapidly produced, tested, and yee 5 and 
formed a lucrative branch of export, notably to ourselves. 
Novelties poured in upon us, and their retail forms a 
regular branch of British trade, especially in small matters 
of appliances. 

It is needless to say that agitation is being made in the 
States against the proposed changes in the patent 
laws, and our clever. contemporary, the Scientific 
American, in commenting on this subject, refers to what 
it describes as “a most remarkable oration on the re- 
organisation of the Patent-office, by the Honourable Orville 
H. Platt, Senator, from Connecticut, and chairman of the 
Committee on Patents.” “We,” says our contemporary, 
“look upon this discourse as one of the most able, eloquent, 
and profound expositions ever pronounced concerning the 
nature of patents and the marvellous influence upon the 
country exercised by new inventions.” We have carefully 
studied what we presume is a fair report of the essence of 
Mr. Platt’s speech ; and though we are of opinion that he 
would have made it of more value had he noticed some of 
those collateral influences which operate on the utility of 
inventions, still, as a speech having for its text a particular 
branch of the subject under notice, namely, the protection 
afforded an inventor by the law of the land, it was an 
able and fairly reasoned discourse. Mr. Platt be at 
the origin of the American patent system at the date of 
the first Patent Act in that country, 1836, 
and, quoting data from Government archives since 
then, he showed the gradual unfolding of the patent 
ag dwelling upon the deep interest ‘taken by 
that generation in new inventions and industries. He 
told his audience that he thought the passage of the 
patent law of 1836 an epoch in the history of American 
development the most important, from the declaration of 
independence till the war of the rebellion. We quote the 
following passages from Mr. Platt’s —_ :—“We have 
had fifty years of progress, fifty years of inventions applied 
to the every-day wants of life, fifty years of patent 
encouragement, and fifty years of a development in wealth 
and resources little short of miraculous, and this progress 
has only been made possible by the inventions of its 
citizens.” In another place Mr. Platt observes:—“No 
purely agricultural, pastoral people ever achieved any high 
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standing amongst the nations of the earth. It is only 
when the brain evolves, and the cunning hand fashions 
labour-saving machines, that a nation begins to throb with 
new energy and life, and expands witha new growth. It is 
only when thought wrings from nature her untold secret re- 
sources that solid wealth and strength are accumulated by a 
people.” Mr. Platt pointed out to his audience with much 
truth that almost every item in common daily use represents 
one or more inventions; that one invention is but the step- 
ping-stone to another in social progress, and reminded it that 
eight-tenths of American manufacturing depended upon 
saps processes. He also strengthened his arguments 

y some useful as well as suggestive statistics. For 
example, according to his figures the United States make 
a million sewing machines yearly, and these do as much 
work as would formerly have required 12,000,000 women 
to execute by hand labour, and a single shoe manufactory 
in Massachusetts turns out as much work as would employ 
30,000 Parisian bootmakers. A man cleaning cotton by 
hand could only do 4lb. a day; a Whitney gin cleans 
4000 Ib. a day. Mr. Platt goes on to show how one inven- 
tion originates another, and cites numerous figures and 
data of an interesting and instructive kind, showing the 
influence invention, when encouraged by legal protection, 
exercises on the well-being of a nation; and he accentuates 
his arguments by directing reflection to what the state of 
the American nation would become if forbidden to make 
further use of any article resulting from the brain of an 
inventor. 

Let us now turn to the changes either already made or 
pro to be made in the United States patent law, and 
to this part of our article we invite special attention from 
those of our readers contemplating taking out patents in 
that country. On the 2Ist of last January it was proposed 
in effect that the holder of patent rights for any invention 
could not sue anyone using his invention if such a one 
uses it only for his own behoof; nor could he prevent the 
continued use of such pirated article; and in any action 
which he may bring, the plaintiff is bound to give a bond 
to the clerk of the court, with approved surety, to pay all 
costsof attorney’sfeesthat may beadjudged against him; and 
what is more singular, if he recover alesssum than 20 dols. 
damages from the defendant for using his invention for the 
‘nas rn of sale, he cannot recover costs in the cause. Sucha 

w would be greatly opposed to the interests of inventors 
of small things, as very frequently damages on them would 
not amount to so much as 20dols. Although at first super- 
ficial sight permitting a person tousea patented article for his 
own private use mightdo noappreciable harm to an inventor, 
yet, owing to a want of exact definition of what constitutes 
private use, there ismuch room for extensive piracy. For 
example, suppose a man patents a valuable process in photo- 
graphy, according to one interpretation of the phrase, “own 
private use,” it may mean that a man may, for his own 
amusement, take photographs for his own personal use. 
This could not do the inventor much damage; but, on the 
other hand, if he use the process in his business, selling the 
pictures made by it, it might be said he was not manufac- 
turing and selling photographic apparatus including the 
thing patented, and go free, the patentee having no remedy. 

By another Bill read the day after the one above 
noticed, by a vote of 114 against 6, it was enacted that the 
manufacturer and vendor of a pirated article were the 
only persons liable for damages, and the measure of the 
damages in case the article was made by the defendant for 
his own use and benefit, should be a licence fee, which, if not 
fixed underthe patentsued upon, should be fixed inanactionat 
law by a jury, which would in nine cases out of ten be a body 
altogether incompetent to value or estimate a reasonable 
licence fee. Our own new patent law renders the granting 
of licences compulsory, but under such conditions as very 
fairly protect the patentee. For section 22 provides that 
the Board of Trade may order the patentee to grant 
licences upon terms and conditions to be settled by them, 
only when it is proved to their satisfaction that “ by reason 
of the default of the patentee to grant licences upon rea- 
sonable terms, in case the patent is not being worked in the 
United Kingdom, or that the reasonable requirements of 
the public cannot be supplied, or that any person is pre- 
vented from working or using to the best advantage any 
invention of which he is possessed.” The operation of this 
clause depends on the sentence, “ By reason of the default 
of the patentee to grant licences on reasonable terms.” 

A greater blow, however, directed against patents was 
a Bill introduced into Congress by the Hon. J. A. Ander- 
son, having for its object the reduction of the duration of 
a patent from seventeen to five years—a change so great, 
that if it succeeded it would almost virtually destroy inven- 
tion in the States altogether. It is idle for any one to 
propound the theory that inventing is an involuntary 
action of the mind, and, pari passu, that communication 
of the invention gratis to the world at large is also certain 
to ensue. Persons who argue thus can have little practical 
experience of the process of devising a contrivance to 
supply a given want. Such contrivance nearly always 
represents not one, but many ideas; even the simplest 
machine contains three or four parts, each of which has to 
fulfil a specific duty, and an inventor’s first idea has nearly 
always to undergo a tedious process of dissection, altera- 
tion, and adaptation of parts involving much harassing 
thought, drawing, and model-making; and no one in this 
matter-of-fact age having brains enough to work out a 
promising invention will be so deficient in sense other- 
wise as to waste his mental powers and handicraft skill upon 
a scheme which, be it ever so good when complete, will 
possibly benefit the public and certainly yield him no return; 
and it may safely be asserted that if patent protection were 
done away with, further progress in industrial improve- 
ments and social comforts would be very slow indeed. 
If the United States Government try to create a free trade 
in invention, they will bring forward a serious obstacle to 
the material advancement of their nation. 


BOILER EFFICIENCY. 


A CORRESPONDENT, whose letter — in our last 
impression, referred to the difference between the quan- 
tity of heat utilised and that actually developed in the 


combustion of fuel in the furnaces of steam boilers. 
He repeated the statement so often made about 
the steam engine wasting nine-tenths of this heat, 
and about two-tenths of the heat passing away up the 
chimney; statements which are not true as they stand, 
but which are so far credited by those who are unable to 
check them, or see what was meant by their authors, 
that they are likely to do harm to the extent that 
they prepare the way for boiler improving enthusiasts to 
claim much greater savings as due to real improvements, 
perhaps, or maybe nostrums of at least doubtful utility 
than is possible under the most favourable conditions. 
Our correspondent expresses almost unbounded faith in 
the possibilities which may result from the use of water 
tubes—at least, he intends looking to these as the means of 
escape from the reproaches which have been heaped upon 
the steam engine as a heat user. 

When leading men speak of the steam engine wasting 
nine-tenths of the heat energy supplied to it, they should 
guard against misconception by admitting from the first 
that a steam engine cannot be said to waste that heat 
which it must give up in consequence, not of its own 
defects, but in consequence of inherent defects in steam 
considered as a gas. Again, it is necessary to be 
more exact when dealing with this question as far as it 
relates to the boiler as a heat engine. The examples 
wherewithal to point a diatribe on the performances of a 
well tried apparatus should be from its best work and not 
from a general average, which includes the very bad per- 
formance of the indifferently constructed examples of that 
apparatus. For instance, it is not true that at the very 
outset of our operations towards the use of heat in a steam 
engine we throw away twice as much heat as we succeed 
in utilising in the steam engine. There are what we call 
losses which are as inevitable as is the loss of energy due 
to the necessity for using, say, a lever or a wheelbarrow 
which has weight, because one without it does not exist, 
and a steam engine or a boiler works under these 
abstract disadvantages; they cannot be called practical 
disadvantages, because the practice cannot be realised under 
other conditions; nor theoretical disadvantages, because real 
theory takes into consideration all practical conditions. 

We may see what a moderately good boiler does with a 
pound of coal. The heat of combustion of 1 Ib. of pure 
carbon burned to carbonic acid is 14,544 units, and will 
require for its combustion 2°666 lb. of oxygen. As we are 
not dealing with calorimeter experiments, we will assume 
that the oxygen is obtained from atmospheric air. Of this 
12°21b. will provide the oxygen required. We shall then 
have 12°2 + 1 = 13°2lb. of by the 14,544 
units, and shall therefore have as the highest possible 
temperature with air at 60 deg., and having a specific heat 

14,544 

of 0°238, of T= (460+ 60)+ x “238 
if we assume that the heat of the escaping gases could 
be so far utilised as to fall to that of the feed-water, 
or say, 100 deg. or 560 absolute, we should then have 
as the greatest possible proportion of available heat, 
or heat which could under the most favourable 
and hitherto impracticable conditions be realised, only 
5150 — 560 _ 891; that is to say, with an absolutely 

i" : is to say, with an absolutely per- 
fect boiler, burning pure carbon to carbonic acid with air 
at 60 deg. Fah., and only enough to provide the oxygen 
necessary for chemical combination, there must be a loss 
of 11 per cent. But this is not waste. Now to follow 
this up, to see how fara good steam boiler deserves the 
character for wastefulness which it is so common to 
ascribe to it, we must take more numerical values. We 
must make out the worst case for the boiler, and so must 
credit the fuel with all it possesses in the form of heat. 
We have supposed the air to be at 60 deg. Fah., and must 
take the same temperature for the 1 1b. of carbon, or an 
absolute temperature of 520 deg. The specific heat of 
carbon being 0°25, it must be credited with 1x°‘25 
x520=130 units; the air must be credited with 
12°2 x *238 x 520 = 1485 units, and these quantities 
with the heat developed in combustion = 16,159 units, 
from which, however, must be deducted 32 units as the 
equivalent of the work done in displacing atmospheric air 
by products of combustion raised from 60 deg. to 100 deg., 
at which they are supposed to escape, or increased in 
volume from 149°8 ade feet, to 161°3 cubic feet, which 
leaves us 16,127 units as the total quantity of heat avail- 
able. This is sufficient to evaporate 16°69lb. of water 
from and at 212 deg., but as the greatest possible quantity 
of the total heat realisable is 0°891, as above shown, the 
greatest possible evaporation from and at 212 deg. by 1 lb. 
of carbon, the heat required to evaporate 1 lb. of water at 
16,159 x 891-32 _ 


= 5150deg. Now, 


this temperature being 966 units, is 


966 
14°87 Ib. 
Now what do we get, as compared with this, from a good 
boiler. Following Mr. W. Anderson’s excellent lecture, de- 


livered before the Institution of Civil Engineers last Decem- 
ber, we may refer tothe results obtained in the portable engine 
trials made under the Royal Agricultural Society, at 
Cardiff, in 1872, with a portable engine boiler, nominally 
of 8-horse power. To begin with, the coal used was not, 
of course, all carbon. It was a smokeless Welsh coal, 
containing 0°8497 lb. of carbon per pound ; but it:contained 
0°0426 lb. of hydrogen, and as the heat developed in the 
combustion of 1 Ib. of hydrogen is 4°265 times as muchyas 
by 1 lb. of carbon, we have to take this into our calculation; 
and inasmuch as the coal also contained 0°035 lb. of oxygen 
in combination with hydrogen, in the form of water, and 
will abstract its combining equivalent of hydrogen from 
the fuel, one-eighth of the weight of the hydrogen must 
be deducted. Thus, as the 14,544 units developed in the 
combustion of 1 Ib. of carbon is equivalent to 15°06.1b..of 
water evaporated at 212 deg., we have, for 1 lb. of the 
above coal, the heat, expressed in pounds of. water 


evaporated = 15°06 {08497 + 426 (0-0426 oom) } 


=15'241b. of water from and at 212 deg., equivalent to 
14,727 units of heat, The conditions of combustion in the 


furnace of a steam boiler being so different from those ina 
calorimeter, the quantity of air used vastly exceeds that 
used in the laboratory as represented by oxygen; and in 
the boiler we are now dealing with 50 per cent. more air 
was admitted than would be necessary to supply theo- 
retically the oxygen required for perfect combustion. This 
makes 18 1b,—about 241b, is more commonly used—of air 
per lb. of coal, and consequently 19 Ib. of gases would have 
to be heated by the 14,727 units available, and hence the 
maximum temperature obtainable above that of the atmo- 
14,727 
sphere would be 19x0°258" 3257 deg., or 3777 absolute, 
The temperature of the smoke from this boiler was 
849 deg. absolute, and hence the maximum duty of the 
obtainable heat would be _ 07752, 
The specific heat of coal is about the same as that of gases 
at constant pressure, or as above given, and hence the tem- 
perature of the air being 60 deg., the 18 1b. of air and 1 1b, 
coal took to the furnace, 19 lb. x 520 x 0°238=2350 units, 
which, with the heat of combustion =14,727 units, gives a 
total of 17,078 units, from which must be deducted 422 
units for the heat expended in displacing atmosphere, or 
151 cubic feet, which leaves us as the total available energy 
of the 1 lb. of coal 16,656 units. The greatest possible quan- 
tity of work to be obtained from such a boiler would, then, be 
17,078 x _ 499 
13°27 lb. of water evapo- 
rated from and at 212 deg., or equal to 12,819 units. Now, 
the boiler actually evaporated 11°83 lb. of water per pound 
of coal, and hence the efficiency of this boiler was 
Sa? = 0°892, or less than 11 per cent. below the greatest 
possible efficiency under perfect conditions. 

The portable engine or locomotive type of steam boiler 
is thus very far from being the inefficient thing which on 
incomplete bases of calculation it is often said to be, and 
there is not after all a great deal of room for that increase 
in efficiency to which it is sometimes asserted we ought 
in some way to attain. It may certainly be said that the 
reproaches referred to by our correspondent are not 
deserved by good boilers, nor are the results obtainable 
by their use so very miserable. It may be necessary to 
remark that we are referring to good and not to cheap 
and bad boilers, 


THE METROPOLITAN WATER SUPPLY. 


In view of the alarmist assertions with reference to the river- 
derived water supplied to London, which have recently revived 
in consequence of the cholera epidemic abroad, it is very re- 
assuring to find that those who are really capable of giving an 
opinion on the subject do not share any of these arrogantly- 
expressed fears. The report for the month ending June 30th, 
by Mr. W. Crookes, F.R.S., Dr. W. Odling, F.R.S., and Dr. 
Meymott Tidy, F.C.S., contains some remarks on the character 
of the water supplied during the half of this year. In these 
six months they have examined no less than 1071 samples of 
the water drawn from the mains of the seven companies taking 
their supplies from the Thames and the Lea, and they have 
been able to register these, without exception, as clear, bright, 
efficiently filtered, and as colourless judged by the eye, while 
tested as vo colour by more exact means, the results were 
equally satisfactory, as were also the whole of these samples, 
tested by the permanganate process, for organic matter and for 
dissolved oxygen. During the six months 106 samples of the 
water from the Thames and 42 from the New River and East 
London Companies’ mains, were submitted to complete analysis. 
The mean results from all these samples from the Thames, 
exceptionally low for the season of the year, gave for January, 
‘118 part of organic carbon in 100,000 parts of water. The 
mean result for February was ‘140 part; for March, ‘165 part; 
for April, ‘139 part; for May, ‘104 part; and for June, ‘114 part 
of organic carbon in 100,000 parts of the water; while 
the highest result furnished by any single sample examined 
during the last two months was ‘129 part, equivalent to about a 
quarter of a grain of organic matter per gallon. Comment on 
these figures is unnecessary, the figures speak for themselves, 
though it may be as well to note that there is not the slightest 
evidence that this minutely small quantity of organic matter is in 
any way prejudicial to health, any more than would be the meal 
from one oat mixed in the water. The report to which we have 
referred concludes as follows :—“ It was explained in the Report 
of the Royal Commission on Water Supply, that a minute pro- 
portion of organic matter, variable in amount with the season, is a 
normal constituent of river water; that there is no reason what- 
ever to consider this proportion of natural organic matter as in 
any way prejudicial to health; and that there is absolutely no 
chemical evidence to indicate that the small proportion of 
organic matter present in the water supply of London is 
different, either in quantity or in kind, from the natural organic 
matter of the river, as met with, for instance, at Lechlade, 
120 miles above the intake of the companies. Still, in view of 
the importance which is sometimes attached, though as we 
maintain unwarrantably, to the not inconsiderable variations in 
the always minute proportion of organic matter present in the 
London supply, it is satisfactory to note that at periods of 
summer heat and drought like the present, the natural agencies 
at work to keep down the proportion of organic matter existing 
in the water of the river are at their maximum of activity. It 
results in this way, that the water supply of London is at its 
best just at those seasons, like the present, when any failure in 
the: quality of the supply might be considered likely to be of 
exceptionally serious import.” 


DEPTH OF SCOTTISH COAL MINES, 


OnE.of the most interesting features in the “ Blue-book on 
Mines and Minerals,” just issued, is a list of the mines under 
the Coal Mines Regulation Act in the district of Mr. Ralph 
Moore, one of the inspectors. It includes not only a bare list of 
the mines, as some of the returns do, but also interesting parti- 
culars relating to most of them. It will be of interest from this 
return. to glance at the columns that relate to the depth of the 
mines, or of the shafts. These vary very greatly; for instance, 
Newhouse Colliery, near Motherwell, has a downcast shaft 70ft. 
deép only, the smaller upcast shaft being 66ft. Next in the list 
is Rosehall Colliery, near Coatbridge, the downcast of which is 
810ft.; and confining the comparison to the downcast shaft, we 
find that one—that at the Dumbowie Colliery—is only 36ft, 
deep ; whilst others go deeper, down to—in the case of the Bog: 
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head Colliery, near Bathgate—a depth of 2376ft. We have 
deeper examples in other districts; but there are, perhaps, not 
many districts where the variation is greater. Thesize of theshafts 
also varies—from 5ft. by 4ft. to 23ft. by 7ft.; and the number 
of the workmen employed also varies-—one colliery having as 
few as eight persons employed below nt and two above; 
whilst another, and a more typical, 253 persons below 
ground and thirty-nine above. We are aware that the com- 
parison may be pushed too far, and that the question as to what 
a “colliery” is is one that is not ly defined in all 
instances, But the presentation of a mass of facts, such as that 
in the list to which reference has: been made, is valuable, because 
it better enables the distinction to be drawn, and because it will 
be the more readily seen that the needs of one of these small 
mines are very different, both as to ventilation, inspection, and 
other particulars from those of the larger mines. But it may also 
allow the deduction to be drawn that there is some reason in 
this great variation, and in the numbers of the mines in a 
district for a greater provision for inspection than there is. 
In a degree that variation holds in other mining districts, and 
the need that exists is for more full provision for inspection and 
for elasticity in rules, so as to meet the variations in sizes, 
&c., of the mines, 


THE NEWHAVEN AND DIEPPE STEAMSHIP NORMANDY. 


A sTaTEMENT has been widely circulated that the London, 
Brighton, and South Coast Railway Company's steamer broke 
down last week shortly after leaving Newhaven. The facts 
have been altogether perverted and exaggerated. What really 
a was this :—About an hour before starting time, the 

1 donkey engine which works the centrifugal pump for the 
condenser, was tried, and after running a short time it 
stopped working. The second engineer informed Mr. Shaw, the 
chief engineer, and they both overhauled the engine to discover 
what was wrong, and found that the piston was broken into 
several pieces. They therefore consulted together, and unwisely 
agreed to make the voyage with the ordinary jet condenser, 
with which these boats are fitted for emergencies. They found, 
however, after getting out of the harbour, that the engines 
would only run at about twenty-four revolutions per minute, 
and therefore she would not be able to make a fast trip, 
even if she went across all right, and after going out 
about two miles, they decided to return to the _har- 
bour, and another vessel was got ready to take her place. 
Mr, Stroudley had a new piston for this engine made of wrought 
iron, and the boat took her next turn in the usual way. The 
engines of the Normandy are pound inclined drag-link 
engines, working with a pressure of 1101b.; the Normandy 
steams at about nineteen miles an hour, being one of the fastest 
ships in the Channel trade. Her sister, the Brittany, is perhaps 
# shade quicker, but not much, 


LITERATURE, 


Traité Pratique d' Analyses Chimiques et d’ Essais Industriels, Par 
Raout 8vo. pp. 503. Paris, 1884. 

Tuts volume is, in the words of the author, not intended 
for the use of beginners, but is specially prepared for the 
use of those who may be actually engaged in the practice 
of metallurgical chemistry and assaying, and chiefly to 
present several new methods of analysis which have been 
devised and used partly by the author and partly by his 
father, M. Hautefeuille. The novelties of greatest interest 
are the use of metallic lead as a means of separating copper 
from its solutions, and the precipitation of copper, zinc, 
cobalt, nickel, and bismuth as oxalates, for which latter 
method the advantageis claimed that, as the precipitates are 
not viscous, and only volatile reagents are used, the washing 
of the precipitates requires much less time than is the case 
with the processes in general use. It is, of course, difficult 
from mere description to form a correct judgment upon 
new analytical methods which have, no Sod eueed 
themselves to the author in practice; but judging from the 
account given, they seem to be rather tedious, and there 
are no comparisons given with other methods to show their 
accuracy. Probably in most cases electrolytic separation, 
or volumetric determination by cyanide of potassinm, 
which are fully noticed, will be preferred. Apart 
from these, however, there is much valuable matter in the 
book which gives schemes for the analysis of all the more 
important minerals and furnace products, with which the 
metallurgical chemist is likely to have to do. The author’s 
strong point is evidently in the analysis of copper and 
nickel ores, the section relating to iron being somewhat 
deficient. For instance, none of the more expeditious 
methods of determining carbon and manganese in steel and 
iron are noticed. The reduction of sulphide of gold by 
calcination in a platinum crucible, as directed at p. 467, 
seems rather unsafe, as there might be difficulty in detach- 
ing the reduced gold from the platinum unless the heat 
was very carefully regulated. bably most operators 
would use a porcelain crucible rather t! risk ——- 
to the platinum. The volume is, however, exceedingly 
suggestive, and the notices of metallurgical processes make 
it interesting, which, in connection with its low price, 
should make it acceptable to those who are interested 
in metallurgical chemistry. 


Leitfaden zur Bergbaukunde, Von Dr. ALBERT SERLO. Fourth 
edition, revised and enlarged. 8vo., 2 vols, pp. 1509. Berlin: 
Julius Springer. 1884. 


Tue third edition of the useful and well-known text book 
on mining, published in 1878 by Dr. Serlo, now the head 
of the technical gy or mines in the Prussian 
Ministry of Public Works, having been for some time out 
of print, a new edition, revised and enlarged, has been 
issued, The enlargement is very decided, the text having 
grown from 1146 to 1509 pases and the illustrations from 
687 in number to 822. The original form of the work, 
namely, the division into nine sections, has been preserved, 
and with it much of the former text, the new additions 
being made in the proper places, and is not, as is so 
often the case with new editions of popular works, 
bundled in as an irregular appendix at the end of 
each chapter. The chief additions have been made in the 
sections on deep boring, drilling, and 
coal-cutting machines, uling and winding, ventilation 
pnd pumping. The nse of iron instead of timber in 


securing ‘shafts and levels, which has come into practical 
existence since the date of the former edition, is also well 
illustrated. The author very properly devotes but a short 
space to the consideration of mineral deposits, that being 
a special subject of sufficient importance to command a 
literature of its own; but he also omits the subject of 
handling and dressing minerals at the surface, an omission 
which some readers may be inclined to regret, although 

rhaps, strictly speaking, this may be regarded as belong- 
ing more to metallurgy than to mining proper. Within 
the limits of the work, z.¢., the civil an ochkanteal engi- 
neering of mines, it is exceedingly full of matter, and 
— with references to the literature of the subject, 
which have been brought down to as late a date as the 
beginning of October, 1883. The work being of such an 
encyclopedic character, it is unfortunate that the author 
has not given an index or supplied marginal references to 
the text; the pages being large and the type small, there is 
sometimes a difficulty in picking up the beginning of the 


pene” when making a casual reference. There is, | had 


ever, a very detailed table of contents to each volume, 
which to some extent replaces the desired index. 


Tin Mining, Dressing, and Melting. By Artuur G. CHARLETON. 
8vo., pp. 82. London: Spon. 1884. 

Tus volume, though little more in bulk than a pamphlet, 
is well supplied with titles. On the back it is called 
“Tin Mining;” on the cover this is expanded to the title 
given above, and on the title page it is said to describe 
“the chief methods of mining, dressing, and smelting it— 
tin—abroad.” After this latter promise it is somewhat 
disappointing to find that the text is confined to a brief 
and rather unsystematic account of Zinnwald, and Alten- 
berg, and Abertham, in Bohemia, illustrated with a 
number of rough free-hand sketches which are dispersed 
over fourteen plates without the slightestregard tonumerical 
order. Thus, Figs, 28, 10, and 13 are next each other in 
descending order on Plate VII.; Figs. 9 and 21 on Plate 
VIIL; Figs. 19 and 25 on Plate [X., and so on, throughout; 
and as there is not the least indication given in the so- 
called explanation of the Plates of where the figures are 
to be found, reading the book isa very tedious. work, A 
good account of an ancient and decaying industry as tin 
mining in the Erzgebirge is, would doubtless be interest- 
ing to many persons in this country; and it is therefore to 
be regretted that the author has not strengthened his text 
by consulting the numerous published authorities on the 
subject, and more eorgruage 4 Dr. Reyer’s monograph on 
tin, published in 1881, in which the geological and his- 
torical characters of the districts are admirably delineated. 
The work has been very carelessly put together; thus the 
precipitate obtained when a solution of bismuth in hydro- 
chloric acid is diluted with water is spoken of as chloride of 
bismuth instead of oxychloride, and in the first paragraph 
on page 1, we are told that out of 16,430 tons of tin, which 
represented as nearly as possible the average annual produc- 
tion of the world, England produces 7200 tons and Saxony 
130 tons, while at p. 42 it is stated that, “ Roughly speak- 
ing, Saxony produces annually about one-thirtieth of the 
amount of tin that is produced in Cornwall.” Surely 
130 x 30 is a approximation to 7200. The 
author might also have told his readers that the estimated 
total given above refers to a period about a quarter of a 
century back, and that the production of the world is at 
the present time nearly three times as great. 


A Treatise on Earthy and other Minerals and Mining. By D.C. 
Davirs, F.G.8. 8vo., pp. 336. London: Crosby Lockwood 
and Co, 1884. 

Tus work may be regarded as supplementary to that 

oy pan by the same author on “ Metalliferous 

Minerals and Mining.” It includes descriptions of the 

more important minerals, other than metallic ores, which 

are used in the arts. About one-fourth of the volume 
is devoted to the subject of phosphates, and _ this, 
which is by‘far the best part of the book, contains 
much interesting information, especially that concerning 
the little-known deposit of phosphorite lying on the to 

of the Bala limestone in the Berwyn Mountains in N ah 

Wales. This, which has been carefully studied by the 

author, is an irregular nodular bed, from 6in. to 18in. in 

thickness, extending for a considerable distance along the 
outcrop of the formation. At the Berwyn mine the 

average yield was at the rate of 24 tons per fathom, of a 
hosphorite containing about 46 per cent. of phosphate of 

ime. ‘lhe apatite deposits of Norway are also noticed 

in some detail, with figures, many of which are supplied 
from the author’s own observation. There is also some 
account of the phosphates in the Lahn Valley, but here 
the author seems to have confused the schistose volcanic 
ashes—Schalstein—with the porphyry and basalt masses 
¥ a with a castle,” which are of dissimilar 
ages. e phosphorite pits at Staffel are spoken of as 
yielding beautifully crystalline forms of apatite, but no 
mention is made of the special mineral of this locality, 
staffelite, a crystalline phosphorite containing carbonate of 
lime. A from the section on phosphates and some 
notices of Swedish mines, the volume is of small value. 
The author's design of giving a full and intelligent account 
of the minerals selected for description cannot be said to 
be realised, even approximately, as the descriptions are 
exceedingly careless. Thus, in the very beginning, the 
chemist’s abstract term, silica, is credited with the physical 
properties of quartz, and immediately afterwards, in the 
description of rocks, quartz and the combined silica, of 
their constituent minerals, are considered as synonymous. 

In the same arbitrary fashion alumina and corundum are 

taken to be equivalent words, and then sapphire, ruby, spinel, 

topaz, emerald, beryl, and tourmaline are described as forms 
of corundum, while the analyses given in illustration are of 
the most quaintly inaccurate character, This part of the 
text might have been derived from some ancient 
mineralogical manuscript of, say, the middle of the last 
century, but it seems scarcely fair ta put forth such matte 

as representing current knowledge pn these subjects. ~*~ 
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THE IRON TRADES EMPLOYERS ASSOCIATION. 


THE annual general meeting of the members of the above 
Association was held yesterday—Thursday—at Halifax, and the 
general committee, in their report, which was presented and 
adopted, dealt with several important questions interesting to 
the trade generally. The marked events of the past year, the 
report pointed out, had been the increasing depression in the 
iron trades generally and the very sudden fall in the shipbuild- 
ing industry. This falling away of trade had, in many districts, 
been followed by reductions in the wages rates, which were 
becoming unusually high, and had reached a point which might 
probably have had much to do in bringing about a reaction that 
was particularly noticeable in those departments of the iron 
trades in which wages had been unduly forced up by exceptional 
conditions in the shipbuilding and marine engineering districts. 
In other engineering districts there were signs also that wages 
were tending backward to the rates in force before the recent 
period of activity had set in, which seemed, except in very 
special cases, to have disappeared for the present. Generally 
speaking, the committee had to report that no serious difficulties 
arisen between workmen and employers in the districts 
where the Association had bers ; but there was one ques- 
tion which had occupied the attention of employers in the 
engineering trades all over the kingdom, and the dispute which 
had taken place in Sunderland upon the apprentice question, 
after a more protracted struggle in the engineering trade than 
had been known in any past time, had gained for employers and 
employed in all other industries a victory in which liberty of 
action on a most important point had been effectively vindicated 
and made secure. With regard to the important question of the 
rating of machinery by overseers of the poor, the committee 
reported that this was a matter which might at an early date 
become a question for legislative action. In some important 
districts much anxiety was felt in regard to the course pursued 
by overseers of the poor, in bringing tools, lathes, and light 
machinery generally within the schedule of property to be 
assessed for poor’s rates, and in some places the subject 
was assuming a serious aspect. The theory upon which 
assessment committees and their officers were now  pro- 
ceeding in many places would throw an additional and 
very weighty burden upon industrial enterprise if not 
successfully resis The committee had, therefore, during 
the last few months given very close attention to the 
question in the interests of the members of the Association and 
of the engineering trade generally. In the Leeds and Man- 
chester districts the leading firms had formed themselves into 
voluntary combinations for mutual assistance in resisting these 
attempts, and they had resolved to carry any such case to the 
final court of appeal before the House of [ords, should they find 
it necessary todo so. In the meantime, as nearly all our great 
national industries were thus threatened by an additional 
and very heavy burden which might be thrown upon 
the already over-weighted cost of production, conferences 
had been held, and occupiers of workshops and factories, 
railway companies and other great industrial corpora- 
tions were likely to make common cause, by ‘asking the 
Legislature to take such steps as would settle in clear terms, 
and make uniform in its action this vexed question of rating 
machinery, and would thus relieve employers from the harass- 
ing uncertainty to which they were ex The report next 
referred to the formation of local district branches on the Tyne 
and Wear in accordance with the request of the employers in the 
engineering trades of Newcastle-on-Tyne and of Sunderland. 
The successful working of the scheme of mutual insurance 
against claims made under the Employers’ Liability Act was 
also dealt with, and as an illustration of how comparatively 
small are the risks in the engineering branches of trade, it is 
pointed out in the report that, notwithstanding the very low 
rates of insurance upon which the scheme had been originally 
based, it had been found possible to make a considerable reduc- 
tion in the scale of charges, and they had still a revenue more 
than equal to the claims made upon the funds, and after dis- 
charging all demands for compensation and expenses of manage- 
ment, a balance upon the year’s transactions remained in the 
hands of the Association. 


THE IMPORTATION OF FROZEN MEAT.—The following account of 
what we believe to be a novel and important application of air 
refrigerating apparatus is taken from the Melbourne Argus of 
May 27th, and will, we think, prove of interest to many of our 
readers:—‘ Messrs. W. H. Smith and Sons, Limited, the well- 
known firm of steamship proprietors, have with commendable 
enterprise started a new and important line for the purpose of 
carrying live stock and refrigerated meat from the northern ports of 
Queensland, for sale in Sidney and Melbourne. Owing to the fact 
that North-Eastern Queensland is now all taken up by settlers, 
who, as soon as possible, get the runs stocked with sheep for the 
sake of the more profitable wool, the cattle-producing stations are 
being annually pushed further into the new country in the interior ; 
and the increasing difficulty of travelling’ live stock overland 
through the now settled districts and the great expense attending 
it, render the present enterprise imperative, as is evid i by the 

resent high prices of meat in Sydney. The s.s. You Yangs, which 
Tet this port for Queensland on Saturday, has, since her arrival at 


Melbourne @ week .ago, undergone a ple 
Three tiers of pens of a very substantial character have 
been erected in the hold, .the.’tween-decks and the main 
deck, ranged along each side of the ship, with a wide 
passage-way between each row, giving ample room for the 
attendants to feed and water the stock. What was formerly 
the saloon on the main deck has been converted into the refrigerat- 
ing chamber, and has been fitted _with one of Lightfoot’s 

tent cold-air machines, made by Siebe, Gorman and Co., of 
abe. These machines are the latest development in this class 
of machinery, and are very compact and strong. The valves, 
which are the principal source of trouble with cold-air machines, 
are of novel construction, especially simple and strong. They 
consist of cylindrical slides, actuated by excentrics on the main 
shaft, and work as noiselessly and easily as the slide valve of a 
steamengine. At the trial on Saturday the machine worked very 
satisfactorily and smoothly, making no more noise than an ordinary 
steam engine, and quickly reduced the temperature to 40deg. 
below zero. The thorough ventilation of the ship has been care- 
fully attended to, and entirely novel means have been adopted to 
insure this end and the health and comfort of the live stock carried. 
This will be especially valuable in the hot climate of Northern Queens- 
land, and keeping the holds et an even cool temperature must greatly 
benefit the health and condition of the live stock carried by 

reventing the sweating and wasting fever which usually occurs 
in the hold of a cattle ship. The air shaft is connected to a 
large funnel or uptake, in which is fitted a powerful ventilating 
fan or exhauster, driven by a small steam engine attached to it, 
which draws off all the heated and vitiated air, and keeps the 
current of pure, cool air constantly circulating through the ship 
even in weather when the hatches are batteneddown. Messrs. 
Hughes, Pye, and Rigby, of South Melbourne, supplied and fitted 
the ventilating and ee The ship as fitted is 
capable of carrying over 200 h of live stock and 100 tons of 
frozen meat or other perishable cargo, such as butter, milk, and 


other perishable cargo. 
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TESTING LAB 


Our best technical colleges are recognising the importance of 
impressing upon the minds of students the behaviour of iron 
and steel under increasing loads. A mere announcement that 
iron will stretch elastically, say 25 per cent. before rupture, 
makes but a faint impression upon the :nind if unaided by 
positive experimental demonstration. Therefore, in order to 
enable students to realise how far and under what loads iron 
and steel or other metals can be bent, crushed, or extended, 
testing machines have been set up in some of our higher 
educational establishments. The 100-ton machine we are about 


LOAD TONS Fig %. 


— 
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unit of stress is 100 tons per square inch, and for other sections 
varies inversely as the area submitted to test. It is in principle 
a lever of the first order, the length of the short arm being 4in. 
The ratio of leverage varies with the position of the running 
weight saddled on the lever, and attains a maximum of 50 to 1 
when the weight has reached the outer end of the long lever 
arm. The system is in equilibrium with the running weight 
behind the fulcrum arm; consequently the load graduation 
extends to a point behind the fulcrum. Motion is communi- 
cated to the saddled weight by indirect transmission to 
shafting from a prime 
motor Clerk gas en- 


gine, indistinctly visi- 
ble in the background 


é 


behind the drilling 
machine on the right 
of the figure, and by 
fast and loose pulleys 
and screw shaft to 
machine. The mo- 
tion of the riding 
weight started, 
stopped, or reversed 
by the fast and loose 
pulleys which can be 
worked by hand when 
a delicate movement 
is necessary. Motion 
is conveyed to the 
compressor plunger 
bya somewhat similar 
arrangement, clearly 
shown in the centre 
of the illustration. 
The necessary coun- 
terpressure pro- 


EXTENSION oma SETS 


CURVE SHOWING EXTENSION AND SET 
to describe is one of this class made by Buckton and Co., of 
Leeds, and erected during the course of year in the 
laboratory of the Royal Indian Civil Engineering College, 
Cooper’s Hill. Essentially its principle is the same as that of 
the single-lever 50-ton Wicksteed machine, whose place it takes, 
and which has been previously described in these columns, but 


Fic.3. 


Fig. 3.—PROFESSOR UNWIN’S MICROMETER. 


' in accessory qualities it embodies many improvements, suggested 
by Professor Unwin, which greatly distinguish it from the 
previous machine of lighter build and lower testing power. 
Fig. 1 is a general view of the new machine and the interior 
of the engineering laboratory. The machine has a maximum 
testing power of 100 tens. Hence, with inch bars the maximum 


duced by the action 
of this horizontal 
plunger upon a ram 
in a vertical cylinder 
OF DELTA METAL. of cast steel, fitted to 

the frame and con- 
tained below floor in the line of specimen under test. The plunger 
acts upon the ram through an intermediate hydraulicseal or water 
piston which effects a steady and continuous increase of pressure. 
The maximum counterpressure attained is about 2 tons per square 
inch of ram area. The machine has two knife edges, each 22in. 
long; one used as a fulcrum, the other for the suspension of the 
shackles. The shackle-joints are somewhat novel, consisting of 
a rounded end fitting into a halved semispherical cup or socket, 
a type of joint which seemed to us very elastic and apt to 


' relieve any oblique twists or local strains. The diameter of the 


pump plunger is about 3jin., that of the ram about Qin. 
Diagram, Fig. 2, gives the plotted results of a series of actual 
: experiments upon three small 
bars of Delta metal 0°62in. 
diameterand 8in. length, made 
and kindly furnished to us 
by Professor Unwin. There 
are two curves to each bar, 
one for permanent set, the 
other for total extension, the 
intercept between them show- 
ing the elastic extension. 
These curves appear excep- 
tionally regular and con- 
tinuous, bearing in this re- 
spect a close resemblance to 
asteam expansion curve. It 
would appear from the dia- 
gram that Professor Unwin 
prefers to enlarge the scale 
of extensions rather than the scale of loads, an expedient 
which, in our opinion, tends to bring out in relief the salient 
features of the test. Apart from a slight deviation in 
the curve of the cast bar, the diagram exhibits no break-down 
or line where extension continues unaccompanied by increase of 
load. Another pleasing characteristic of the curves is the 
approximate constancy of the elastic extension, the greatest 
variation in this respect being exhibited by the cast specimen. 
Fig. 3 is an illustration of the micrometer with which Pro- 
fessor Unwin took the extensions plotted in Fig. 2. The 


measurements are first approximately taken by drawing out the 
graduated scale, and then minute differences are determined by 
using the circular vernier in the following way:—The double 
scale A B, Fig. 3, is first set by touch to the distance between 
two polished steel pins fixed on the bar, and this distance is 
read off provisionally on scale A, divided into tenths, and sub- 
divided by a vernier into hundredths of an inch. Practically, 
within the limits of elasticity, only the nearest one-tenth is 
required. Having read the extension on scale A within one- 
tenth of an inch, the operator next looks through the micro- 
scope at the magnified scale B, divided into tenths of an inch to 
agree with the first division on A. Each of these tenths is 
subdivided into five parts, or to one-fiftieth of an inch. Thus 
the field of view presented to the eye is similar to diagram, Fig. 4, 
where a b is a fixed cobweb coincident with the vernier zero of 
scale A. The lines ec dd represent crossed cobwebs displaced by 
turning the graduated head of the micrometer screw. When 
the crossed cobwebs coincide with a }, the graduated head is at 
zero. Two turns of the head move the cobwebs one small 
division of scale B, and as the circumference is divided into 
hundredths, it reads within one-ten-thousandth of an inch. Up 
to the limit of elasticity the scale A requires to be read only once. 
Beyond this limit the stretch is so great that the readings to 
hundredths on scale A are sufficiently accurate. This adapta- 
tion of the micrometer as an end measure is certainly ingenious, 
and more likely, we should think, to give correct results than 
the plan of following the extension on the vertical scale of a 
cathetometer. 


TESTING CRANK PINS. 

Ivy the Missouri Pacific shops, St. Louis, they employ, according 
to the Railroad Gazette, a very neat device for testing the angle 
of crank pins. It often happens that after an engine has been 
running some time the axle becomes twisted, and consequently 
the crank pins are no longer at 90 deg. apart, though originally 
correctly set in a quartering machine, The little tool, shown in 
the engraving, enables the accuracy of the pins to be tested. The 


SPIRIT LEVEL 


wheel, being placed with the crank downward, the right angle 
fork at the lower end of the gauge is put on the crank pin, and 
the inclined face is brought into a line with the centre of the 
axle. The instrument being clamped to the wheel, the latter is 
turned until the bubble in the spirit level stands central. It is 
obvious then that the line joining the centres of the crank pin 
and axle is inclined at an angle of 45 deg. with the vertical 
central line of the axle. The instrument is now unclamped and 
set on the other crank pin. If the bubble in the spirit level 
again stands central, it is evident that the line joining the 
centres of this crank pin and the axle is also at an angle of 
45 deg. from the vertical; and that the sum of these angles 
being 90 deg., the crank pins are correctly at right angles to one 
another. If the bubble stands away from the axle, the crank 
pins are less than 90 deg. apart, and if the angle between them 
is too great the bubble will stand towards the axle, 


SoutH KEnsIncTon MusruM.—Visitors during the week ending 
July 19th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,591; mercantile marine, Indian 
section, and other collections, 3945. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1745; 
mercantile marine, Indian section, and other collections, 160. 
Total, 16,441. Average of a ing week in former years 
18,071, Total from ‘he opening of the Museum, 21,202,468, 
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THE THAMES FILTER. 


CONSTRUCTED BY THE PULSOMETER ENGINEERING COMPANY, 


For many years the rapid filtra- 
tion of large quantities of dirty or 
muddy water presented a problem 
which no one seemed able to solve. 
The rapid extension of the use of 
steam boilers, and of water for 
yarious industrial and other pur- 
poses, and for the transmission of 
power—as, for instance, by the 
London Hydraulic Power Company 
—has, however, forced engineers to 
take the matter up, with the result 
that it has now for some time been 
overcome. The Pulsometer Engi- 
neering Company has applied its 
“Thames” filters to numerous pur- 
poses, and its success has led to its 
use for filtering water from the 
tidal part of the Thames for boiler 
and manufacturing purposes by 
proprietors who thus save large 
sums by being able to dispense 
with water from the waterworks 
companies, and by proprietors of 
steamboats and tugs, who have 
found, it need hardly be said, great 
economy and saving of time result 
from the use of filtered water. 

Some time since we gave a 
description of the “Thames” filter, 
which makes it unnecessary to 
describe the construction now; but 
our object here is to draw attention 
to the fine set of these filters which 
has been erected and in operation 
now for some time in the works of 
the London Hydraulic Power Com- 
pany, as above referred to. The 
object of this company is to supply 
water at a pressure of about 700 Ib. 
per square inch over a large area at 
each side of the river Thames, 
commencing at Blackfriars Bridge 
and extending to near the Tower. 
Already several miles of mains have 
been laid, many consumers have ma- 
chinery connected to them ; and the 
company has recently issued circulars announcing proposed 
extensions. The whole of the water pumped into these mains, 
and that used in the boilers, is taken from a sump in the river 
close to Blackfriars Bridge, and is cleansed in the two large 
filters shown in our illustration. Each of the four filters is 
designed to pass 2500 gallons per hour, and to deliver the water 
bright and clear, and sufficiently purified to permit of its use 
in boilers, baths, pumps, presses, and lifts, without any preju- 
dicial action, and of its passage at slow speed through long pipes 
without depositing any sediment. 

The construction ‘of the filters is essentially the same as that 
we described in THz EncinzEr, 21st September, 1883. There 
are four filters at Blackfriars, two in each of the columns shown. 
The material employed to separate the solid matter from the 
water, is sponge strongly compressed between two perforated 
plates, one of which forms the upper surface of a piston. The 
water enters each filter near the bottom, and rising through the 
layer of sponge, escapes at the top, the tanks for the muddy and 
clean water having a difference of level of about 5ft. to provide 
the necessary pressure. At the end of a time varying from 
twelve to twenty-four hours, according to the state of the river, 
the filter is cleaned, all its accumulated mud being entirely 
washed out, and the sponge returned to its original state of 
purity. To effect this the inlet valve is closed, and a waste 
valve near to it is opened, thus allowing a certain quantity of the 
clean water to flow back in the opposite direction to that in 
which it had already passed through the filter. While this water 
is flowing, an action like that of washing a sponge by hand is 
obtained by alternately raising and lowering the piston, allow- 
ing the sponge to expand to about twice the bulk it occupies 
when at work, and then compressing it. The motive power for 
this is high-pressure water acting in the small hydraulic cylinder 
shown at the top of each pair of filters. This is provided with 
a simple distributing valve by which the motion is reversed at 
the end of each stroke, and the piston kept in motion for the ten 
to twenty minutes during which the cleaning is continued. The 
cylinders of the filters are lined with gun-metal, and the 
pistons lagged with wooden strips, so that they will not stick 
even if left unmoved for days. The sponge lasts for a long 
time, and the annual expense of maintenance of this mate- 
rial is merely nominal. The filtration is in this set of filters 
supplemented by filtration through charcoal, an addition 
which was introduced to guard against the results of a peculiar 
= now of the Thames is 

cult to remove, oug! solid particles are a ntl, 
taken out. The filter is so that this anentens aioe 
tion need not be done, and when the Thames is not in the con- 
dition referred to, the water appears as bright before as after 
passing the charcoal. This is the only installation in which the 
charcoal is used. The filtering installation at the General 
Hydraulic Power Company’s works has already been in operation 
success, and proves that the 
system is applicable, not only on a small, but also on a ve 
i y ry 


AIR COMPRESSING ENGINES. 

THe pair of air compressing engines of which, in this week's 
number we give an Sones were constructed by Messrs. R. 
Bradley and Co., engineers, Wakefield, forthe purpose of supplying 
compressed air for the underground hauling, pumping engines, 
and coal-cut machines, at the large and extensive collieries 
belonging to Messrs. Pope and Pearson, Normanton. The 
engines are horizontal, the cylinders being 24in. diameter, with 
a stroke of 6ft., fitted with cut-off valve and graduated indicator 
wo which can be altered whilst the engines are at work, and a 

eavy fly-wheel for the purpose of preserving a regular motion. 
The want that has always been felt in air compressing engines is 
the long stroke, by means of which the usual waste of air, which 
is one of the dtentventegns of the short stroke engine, is avoided. 
It will be noticed from the esenving that the pistons of the 
air cylinders are connected with! the steam cylinder piston rods 
by means of a coupling wrought iron slide block. The air 
cylinders are 25pin. internal diameter, with vertical cast iron 
towers attached, in which are placed the outlet and inlet valves. 


The inlet valves are a modification of the ordinary construction; 
the outlet valves have been specially designed by Mr. W. E. 
Garforth, mining engineer to the collieries, under whose super- 
intendence the work, together with the construction of the new 
engine-house with arrangements for cooling the air, &c., has been 
carried out. It is shown by the annexed engraving of a valve 
and seat made of gun-metal, with an arrangement by which the 
compressed air acts as a cushion. The upper portion of the 
valve chamber is carried outside the main tower, and by means 
of a valve can be regulated at pleasure. It will be evident that 
the saving of wear and tear has been greatly reduced by the use 
of this valve. The indicator diagrams show that the power 
necessary to lift the valve is less than in the ordinary valve, 
besides other minor advantages which will be apparent to our 
readers, From the foregoing principle it will be seen that the 
compressors are on the principle which is known as the wet air 


compressors. This kind of engine, although often used on the 
Continent, is seldom seen in England. The chief advantages 
claimed in these engines are the outlet valves, the arrange- 
ment for supplying the air cylinders with the necessary amount 
of,water, and with the general arrangement, and specially the pro- 
portions of the towers and valves. It may be stated that the im- 
provements have been designed from actual experience gained in 
working, and by numerousindications to ascertain the most suitable 
piston speeds, besides observations on the temperature required to 
reduce the heat of the air consequent on compression. It is now 
claimed that these engines are giving the maximum effect with 
a minimum consumption of fuel, and the cost of repairs, owing 
to the slow speed, is very considerably less than in the ordinary 
air compressors, 


KAPP’S ELECTRIC ENERGY INDICATOR. 


THE energy indicator, illustrated by the accompanying 
engravings, was exhibited at Professor Adams’ conwersazione 
at King’s College on the 3rd inst. It consists of a coil of high 
resistance wire pivotted on horizontal centres, and capable of 
oscillating in a plane at right angles to the plane of the winding. 
This coil is inserted as a shunt between the main leads, and is 
therefore traversed by a current, the intensity of which is pro- 
portional to the electro-motive force between these leads. 
Another fixed coil m wound in a horizontal plane carries the 
main current and surrounds the shunt coil, as will be seen from 
our illustration. The tendency of the main current is to set 
the shunt coil so that its magnetic axis coincides with the axis 
of the main coil. This tendency is partly resisted by the weight 
w, which tries to keep the shunt coil in the position shown in 
the drawing. In consequence of the two forces acting at a right 
angle to each other, the coil takes an inclined position, and the 


trical energy flowing through the instrument. The shunt coil ig 
provided with an index arm having a slot and fine wire h 

stretched across it. This wire, when the index arm is deflectedh 
moves in front of a fixed slot /J, and thereon incicates directly, 
the tangent of the deflection. Thus an evenly divided/scale is 
obtained. In order to increase the range of the instrument, a 


secuud shunt coil S$ of nine times the resistance of the coil s is 
added. These two coils are coupled in series, but by depressing 
a key K the large coil can be short circuited. To avoid any 
magnetic effect from the coil S, one half of it is coiled one way 
aid the other half the opposite way. TT are the terminals of 


the main wire, ¢ the terminal for one of the ends of the shunt 
wire, the other end being permanently soldered to one of the 
main terminals. A spirit level L serves to set the instrument 
horizontal. The energy indicator is made by Messrs. Crompton 
and Co., Chelmsford. 


THE EXPRESS RAILWAY CHAIR. 
Tue railway chair illustrated in the accompanying engraving 
is now being tried on the Great Northern Railway, where we 
understand it has given satisfaction. On one side of the 
chair the jaw is shaped to fit the bottom of the rail, and has a 
plain smooth face ; on the other side the jaw tapers towards 
one end, making the opening between the two jaws of wedge 
shape. On the face of this latter jaw there are some serrated 
projections or teeth which run in a vertical direction. These 
projections or teeth are inclined at such an angle that instead of 
tearing the key when being driven they tend to facilitate its 


geometrical nt of the angle of inclination is a measure for 
the product of the shunt and main current, that is for the elec- 


Chair Company, King-street, Leeds. 


passage, and when the key or wedge—which is correspondingly 
tapered—has been driven into the chair, it is found that these 
teeth have penetrated into the wood, or otherwise the wood has 
protruded into the notches ; and as the faces of the teeth are at 
right angles to the web of the rail and drift way, they directly 
oppose any tendency of the key to slip back and fall out; whilst 
on the other hand, as the key is of taper shape, it cannot 
possibly pass through the chair in the opposite direction, there- 
fore it remains permanently fixed in one position for a very con- 
siderable period. The chair is made by the Express Railway 
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WESTMACOTT’S COAL SHIPPING MACHINERY. 


MESSRS. SIR W. ARMSTRONG, MITCHELL & CO., NEWCASTLE-ON-TYNE, ENGINEERS. 
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Tue sixteenth annual report of the North of England United 
Coal Trade Association, issued at the close of last year, con- 
tained some useful information and suggestions respecting the 
shipment of coal. The attention of the committee having been 
directed to the very imperfect methods’ at present existing on 
the River Tyne for shipping coal in good and merchantable con- 
dition, consulted Mr. Percy Westmacott, of the firm of Sir W. 
G. Armstrong, Mitchell, and Co., Limited, and requested him to 
examine the various staiths and shipping apparatus on the three 
northern rivers with a view of reporting on the whole subject, 
and suggesting some improved mode whereby coal would be 
shipped in better condition. Mr. Westmacott’s report is now 
published, and though we do not propose to give it in extenso, 
we think some extracts from it will interest many of our 
readers, more especially as at the present time the subject is 
receiving increased attention in regard to the economical use of 
coal, and the prevention of a great deal of the reckless waste 
which has so long existed in the neighbourhood of our collieries. 

It appears that all the principal shipping staiths in the 
counties of Northumberland and Durham are upon the gravita- 
tion system, and Mr. Westmacott divides them into two 
classes, viz., balance staiths and shoot staiths. These are not 
described in detail, as it is assumed that the members of the 
Association are acquainted with their construction and working ; 
but it is broadly stated that the former admit of the least 
breakage of coal, and that the latter are capable of shipping the 
greatest quantity in a given time. Theoretically, to lowera 
truck of coals bodily from off the high-level rails into the hold 
of a vessel until the truck comes to rest close to the bottom of 
the vessel or upon the body of cargo coal, gives the least amount 
of breakage possible; but practically the system cannot be 
carried out, because, in the first place, the size of trucks pre- 
vents them as a rule from being lowered through the hateh- 
ways; secondly, the great distance in many cases through which 
the trucks would have to move in order to reach the extreme 
depth required to prevent an undue fall of coal is not attain- 
able ; thirdly, the loss of time which takes place in swinging the 
trucks out and in when rapid loading is essential, as in the case 
of screw colliers, is too serious; fourthly, the opportunity 
afforded in this class of staiths for careless or ill-judged timing 
in breaking out the coal from the trucks may result in a long 
fall for the coal, and may cause much breakage and dust. 
These objections are considered to be so serious as to entirely 
preclude all chance of the balance staith being made properly 
efficient. 

With regard to the shoot staiths, which are admirable for 
quick despatch, and for dealing with screw colliers where a com- 
paratively small amount of trimming in the hold is required, 
their defects may be summed up as follows :—First, the heavy 
amount of breakage and dust caused by the excessive fall of the 
coal from the bottom of the truck upon the receiving hopper ; 
secondly, the generally defective construction of the receiving 
hoppers, which with their angles and sharp turns break the coal 
unnecessarily ; thirdly, the fall from point to point along the 
line of shoots ; fourthly, the tapering inwards of the shoots ; 
and fifthly, the absence of proper ents for controlling 
the continuous flow of coal down the shoots, which should 
always be full of coal. 

The report then states that after a full consideration of all 
kinds of arrangements, having due regard to quick despatch and 
economical working, certain definite conclusions have been 
arrived at. These conclusions are embodied in the following 
series of suggestions:—(1) It is considered inexpedient to 
attempt to adopt any plan in this district that is not based on 
the gravitation system. (2) Looking at the large amount of 
capital expended upon the present staiths, their rails, and their 
approaches, it would be most desirable in making any alterations 
or modifications to interfere as little as possible with the present 
structures. (3) It is desirable, if possible, to construct such a 
plan for saving the breakage of coal as shall be applicable, or 
can be attached, to all kinds of existing staiths. (4) It is 


observed that coal is not materially injured if it be allowed to 
gravitate in a continuous unbroken mass through a smooth 
shoot or spout tapering slightly outwards, and having no 
obstructions, sharp corners, or angles. (5) A cylindrical spout 
is considered to be the best form to adopt, and it should be 
capable of being extended from the receiving hopper on the rail 
level in an unbroken form right down to the bottom of the hold 
of a vessel. It should be so constructed that it can readily be 
shortened as the body of coal rises in the vessel, and as it would 
not be possible in all cases to make the spout of a straight 
form, the bends, where necessary, should be rounded to a good 
radius. (6) The spouts should be made to swing sideways, and 
may be carried by means of a jib or derrick, or some simple 
contrivance. (7) The receiving hopper should be made as 
shallow as practicable, with smooth sides and rounded corners. 
(8) In order to enable all the hatchways of a vessel to be filled 
with coal at one and the same time, and thus expedite the load- 
ing of steamships, the adoption of movable spouts, and hoppers 
which can be adjusted to the varying distances of hatchways in 
vessels, are recommended where practicable. (9) (This is con- 
sidered the most important feature in the whole scheme.) The 
control of the flow of the coal into the hopper and through the 
whole length of the spout should be entirely in the hands of 
the man on the rail level, whose duty it is to see to the empty- 
ing of the trucks; the men on board the vessel should only have 
the power of stopping the flow of coal when it comes too fast 
upon them. By this arrangement it will be seen that if the man 
on the bank has proper and handy means for regulating the 
flow of the coal down the spout, he can be made responsible for 
keeping the coal in the receiving hopper always at such a level 
that all undue breakage from the fall of coal from the trucks 
may be avoided, and thus the present serious amount of break- 
age due to the careless emptying of the shoots can be abolished. 
(10) In order to save the first breakage of coal in filling the 
spout when commencing to load, a simple contrivance is intro- 
duced, consisting of a plug attached to a wire rope, which is let 
down by the attendant on the bank as the coal is run into the 
spout. As soon as the plug passes the bottom of the spout, it 
can be unhinged and the wire rope drawn up. (11) It is pro- 
posed to regulate the flow of coal through the spout by means 
of a flap or valve at the bottom of the spout, to which a wire 
rope will be attached, passing up to a winch or similar contrivance 
placed at a convenient position for the attendant on the high 
level. By means of a grip arrangement, acting only in one 
direction, the men in the vessel will be able to pull up the flap 
or valve and thus stop the flow of coal at any moment, but they 
will not be able to open it again. For the convenience of work- 
ing and for the saving of hand labour and time, it is preferred 
to work all the motions about the spout by means of power, 
hydraulic by preference ; for instance, the swinging of the jib, 
where a jib or derrick is required for carrying the spout, the 
raising and lowering of the telescope portion of the spout, and 
the regulating of the flap or valve at the bottom. It is import- 
ant to be able to swing the end of the spout readily, because by 
so doing the attendant can move the spout from end to end of 
a long hatchway and assist the trimmers materially. The 
report is accompanied with outline sketches illustrating the 
application of a continuous spout to a side-tipping staith and 
to an end-tipping staith. These we reproduce above. Fig. 1 
shows the method of carrying the flow of coal through a cylindri- 
cal spout from the rail level, and the means whereby the men on 
the deck of a vessel can stop the flow of coal at will. Fig. 2 
illustrates the means of filling the spout on first charging, by 
means of a plug, as described in this report. Fig. 3 shows an 
arrangement for discharging from two lines of rails on an end- 
tipping staith. In both cases the spouts are shown attached 
to, and swung from, a crane. The whole arrangement, as will 
be seen, is exceedingly simple, and will doubtless be a great 
improvement upon the appliances at present in operation. It 
has been patented by Mr. Westmacott. 


AMERICAN NOTES. 
(From our own Correspondent.) 

Tue demand for iron and steel has been declining slowly eee | 
the past six months, in all of the principal markets of the Uni 

iod, excepting in steel rails. e competition 0 a 
partial restriction of production, and at the present time upwards 
of half the produci pacity is temporarily idle, for the purpose 
of stock taking and repairs. There is but little inquiry for large 
lots of iron, and no interest manifested in the market. The heavy 
railway a which have been the mainstay of the American 
iron trade for many years have almost pny eve and in their 
place a retail trade has sprung up, made up of orders for from 100 
to 500 tons, chiefly for iring purposes, side tracking, and the 
like. Steel rails are to had at 30 dols. for fall and winter 
delivery, but at this very low price there is scarcely any demand. 
During the first six months of the year 1200 miles of road were 
laid. The productive capacity is equal to the requirements of 
10,000 miles. Hence it is that prices are low. Rumours prevail 
of a suspension amongst the Bessemer rail mills, and of some sort 
of a combination by which a restriction can be upon. It is 
not likely that this will be accomplished. e best situated 
Bessemer companies say that those that can run ought not to be 
asked to remain idle, to assist those not well situated. The 
western mills are charging from 33dols. to 35 dols., but they have 
the advantage of lower freight rates in north-western markets. 
Some twenty odd roads are being constructed, running from ten to 
100 miles in length. The prospects for railway building are fair, 
notwithstanding the pa depression. The Presidential cam- 

ign is on hand, and this divides the attention of the people. 

e question of protective tariffs is the all-absorbing one in politics. 
There will be a bitter struggle on the part of revenue reformers for 
y look, according to the latest authentic advices, is 

e crop outlook, i e la authen’ vices, 
exceedingly flattering. The railroads are looking forward to an 
enormous tonnage ; the returns of sixty of our leading lines show 
an increase in gross and net earnings as com; to last year, but 
these returns are not age reliable ; yet the general condition of 


our railway system is a 
The decision of the Supreme Court of the United States on bn 
steps as 


constitutionality of the greenback is giving rise to the 

of the banking interests, for the purpose of taking suc 
will secure a judicial decision in conformity with the eo" 
opinions amongst financiers as to what constitutes money. . 
with the coming tariff issue, will form abundant material to enable 
the politicians to drag the people this way and that. 

No. 1 pis iron is selling at tidewater ports at 19.50 dols. to 
20.50 dols.; No. 2 foundry, at 18 dols. to 19 dols.; gray forge, at 
from 16 dols. to 18 dols.; average, 17.50 dols.; Bessemer and 
spiegeleisen are dull ; merchant iron is selling at 1c. to 2c. per lb. 
ordinary boiler plate, 2}c. An order of 10,000 tons of structi 
iron has been placed this week with the New Jersey Iron and 

iteel Company. 

Our brokers are not hopeful of any activity in the iron trade 


possibility of keeping engaged e anthracite uction for 
the first six months this year was 12,000,000 tons. It is e 


that the production for the next six months will be 18,000,000 tons. 
The region can produce 40,000,000 tons this year. A combination 
of the companies controlling the region keeps prices at from 
4.50 dols. to 5.50 dols. per ton. All of our chief coal-producing 
ions are busy, but wages are low, and strikes are threatened. 

e commercial failures for the past six months show an increase 
over last year, and for the second quarter of the year the amount 
of liabilities is double that of the corresponding period last year. 
The reduction of the public debt for the fiscal year just Fmd was 
101,000,000 dols., and for the p ing year, 188,000,000 dols. 
The 205,000,000 dols. in gold coin and bullion. 
ennsylvania continues to be greatly excited over the 

mt time there are 
in and around Pitts- 


Western 
development of natural gas fuel, and at the 


between thirty and forty wells being 


burgh, each one of which is expected to yield an enormous flow of 
gas. ineering and metallurgical enterprise have not yet deter- 
mined the extent of the utilities to be derived from this new f 
but there is much to be said in its favour, and very little to be 
against it. 

The lumber interests are suffering from an over 
lumber ; too many logging camps, too active com 


of 
and too 


| 
q 
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narrow profits. There is a large accumulation of lumber in most 
of the leading markets, and the sentiment of the trade is in favour 
of some sort of restriction, but there seems to be but little proba- 
bility of an agreement being reached, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

BusINEss does not improve with the advance of the quarter. On 

the contrary, some works have less to do now than a fortnight or 

three weeks ago. The mills are running irregularly all over South 

Staffordshire; at some ree only very partial employment can be 

found. Merchants are ren, iron cheaper than for many years 

past; yet they will only take limited parcels. The determination 
of the ironmasters to bring down wages affords them an additional 
excuse for standing off the market. What the issue of the wages 

uestion in the iron trade | be will depend in much part upon 
the ultimate result of the colliers’ strike. 

The demand for sheets has of late fallen off conspicuously. 
Hoops, too, are in limited call. Other districts rather than Staf- 
fordshire are taking most of the American orders for hoops, but 
these are not large. Galvanised orders for sheets are unusually 
restricted at present. Merchant singles remain mostly at £6 15s, 
to £7, and doubles at £7 10s, 

“* Woodford ” sheets of 20 b.g. are quoted £8 5s.; 21 to 24 b.g., 
£9 15s.; 25 to 26 b.g., £11 5s.; and 28 b.g., £11 15s.; “* Woodford 
Crown” close annealed sheets are, for 20 b.g., £9 10s.; 24 b.g., 
£11; 26 b.g., £12 10s.; and 28 b.g., £13. Best qualities are £11, 
£12 10s., £14, and £14 10s., according to the respective gauges. 
Double best are 30s. per ton additional, and pie ay best a still 
further 40s. per ton additional. Siemens-Martin steel sheets are 

uoted ; £13 for 20 g., £14 10s. for 24g., £16 for 26 g., and £16 10s. 

or 28g. ‘‘ Woodford charcoal” sheets are £16 for 20 g., £17 10s. 
for 24 g., £19 for 26 g., and £19 10s, for £28 g. These quotations 
include delivery at outports. 

Plate makers complained to-day—Thursday—in Birmingham, of 
the competition from the North of England, South Yorkshire, 
North Staffordshire, and other outside districts. The mills of 
makers here are only in quiet operation. Tank plates are £7 10s. 
and on, and boiler plates £8 10s. easy. 

Marked bars are £7 10s. to £7; common descriptions are £6 to 
£5 12s. 6d.; and in some cases even £5 10s. for hurdle manufac- 
ture. Gas tube and nail strip is down in some cases to £5 12s. 6d., 
though the more general quotation is £5 17s. 6d.. to £6. Best horseshoe 
bars are £7 10s.; fullered shoe bars are quoted £8, but common shoe 
bars are £6 10s. easy. Hinge strip is abundant at £7. Best 
angles are named at £8., but common sorts are £6 10s. down to 
£6 5s. Ordinary T-iron is £7 15s., and common £7 5s. per ton. 
Sash iron is £8 easy. 

Excellent reports continue to reach me of the quality of the 
ingot iron, or steel, which is being turned out at Bilston upon the 
Thomas-Gilchrist process. Sample orders are being followed by 
orders of a trade size, and the material is being successfully rolled 
down into tank and safe plates, sheets, tube strip, &c. It has 
proved itself sufficiently good even for the manufacture of 

alloway boiler tubes; and the book tests which samples of the 
metal have recently borne at the Swindon Works of the Great 

Western Railway Company are in every way satisfactory. 

There is no inducement to native pig makers to increase the 
output, The demand is limited, and the competition of outside 
districts is increasing in severity. All-mine hot-blast pigs are 
57s. 6d. to 55s., and part mines, 42s. 6d. Cinder pigs are 37s. 6d. 
to 35s. Hematites of Barrow and Tredegar makes cannot command 
more than 35s. delivered into this district for forge sorts. ~— 
shires pigs are quoted 42s,, but in one instance this afternoon 1 
tons changed hands at 41s.3d. Welsh scrap iron was never offered 
so cheap as now. Even at 47s. 6d. to 48s. 9d. it is difficult to make 
sales. Manufacturing coal is easy on the basis of 7s. per ton for best 
forge sorts, and 6s. down to 5s. for common. Clay Cross and South 
Yorkshire furnace cokes are 15s. delivered. 

The Rixon’s Iron and Brick Company is now preparing the site 
for the new pig iron works which it has determined to erect at 
Wellingborough, Northamptonshire. Two furnaces will be put up, 
and the machinery used in their working will be that which 
formerly operated the three blast furnaces at Roughay, near 
Wednesbury, of Messrs. Adderbrooke. The sale of these latter 
gage was made to the new Wellingborough Company sometime 


The standard quotations for iron roofing work are at present 
£12 10s. per ton and upwards on trucks in Staffordshire ; and for 
iron rivetted girders £11 per ton and upwards. Galvanised 
shedding for agricultural purposes is quoted at £35 per 40ft. length. 
Galvanised wrought iron open cisterns to hold 100 gallons are 
quoted on the open market at about £9 9s. per half dozen; 125 
gallon cisterns, about £11 14s. per half dozen; and 150 gallon 
cisterns about £12 18s. per half dozen. 

The prospects of the ironworkers quietly acquiescing in the 
notice which the masters have given for a reduction in wages are 
not cheering. The workmen in the Brierley Hill district have 
given notice that they will oppose the step on the ground that the 
present state of trade does not warrant any reduction. Further, 
they declare that when the present rate of wages expires on August 
23rd they will apply for an advance. It seems therefore probable 
pw the ironmasters will have to lay their case before the arbi- 
rator. 

There appears every probability that the strike in the coal trade 
will end in favour of the masters. The optimistic tone of the men 
has considerably calmed down, and some of them are going in at 
the reduction. At the Clay Croft, Ramrod Hall, Warren’s Hall, 
Saltwells, and Cradley Heath Collieries of Earl Dudley the men 
have gone in this week, and it is expected that others will speedily 
follow. The carrying-out of the threat of Mr. Fisher-Smith, that 
he would shut down the pits on Lord Dudley’s domain, is also 
having its due effect. Several of the ‘‘royalty masters” on his 
lordship’s coal-field, who hitherto have been paying the old rate, 
have now given fourteen days’ notice of their intention to close 
the pits if the men do not accept the drop. 

e export orders for hardwares continue flat, and this state of 
things is a matter of much disappointment. Neither the United 
States nor Canada is buying up to the average, while the cholera 
has added a fresh obstacle to the revival of trade with France, 
Spain, and the Mediterranean generally. 

The iron wire drawers have been in the receipt of a larger num- 
ber of orders of late, consequent upon the drop in prices which the 
reduction in the wages of the operatives allowed them to make. 
It is felt, however, that this increased business has not yet com- 
pensated for the sacrifice which producers were compelled to make 
80 as to resist the encroachmente of the Westphalian firms. 

The safe trade is dull, more especially in the export department; 
but considering the time of year, this is hardly surprising. Best 
goods are in pretty steady demand for home consumption, but 
export orders of large size are for inferior goods, and are much cut 
2 The Brazils, Peru, the West Indies, and Australia are the 

ef buyers. 

The manufacturers of Kidderminster believe that if there were 
@ new railway line between Wolverhampton and their town a 
means would be forthcoming of alleviating the present ang! rail- 
way freights. Some years ago an effort in this direction failed, 
but circumstances are now much altered. The proposal then was 
to construct a railway from Wolverhampton in connection with 
the London and North-Western Railway, through Kidderminster, 
and connected with the South Wales service. The Kidderminster 
Chamber of Commerce, at their half-yearly meeting on Wednes- 
day, decided to discuss the subject afresh, and, if necessary, to 
formulate a new scheme. At present the town is served by the 
Great Western Railway Company. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Business continues in a most depressed condition 
throughout all branches of the iron trade in this district, and that 
the only practicable solution of the difficulty with which makers 
have to contend, as I have pointed out in previous reports, is a 
reduction of the output, is at length being so completely realised 
that a number of the furnaces in the district are now being either 
blown out or damped down. Low prices, although they are known 
to have got to a point at which they not only leave makers no 
profit, but in many cases barely cover the cost of Brae vceme 
apparently offer no inducement to buyers to give out orders beyond 
their actually known requirements, which are very small, and as 
there is no prospect at present of any enlargement in the require- 
ments of consumers, but indications rather of decreasing activity, 
makers, unless they are prepared to go on working for stock, have 
really no other alternative but to reduce a production which is 
already far in excess of the wants of the market. 

There was only a very dull market at Manchester on Tuesday, 
with a despondent tone prevailing apes The inquiry 
reported in all departments was extremely s , and the actual 
business done insignificant as regards weight. The prices ruling 
for both pig and finished iron are extremely low, in fact they are 
now so low that speculators, who have hitherto been disposed to 
bear, are beginning to check their operations in this direction; but 
for immediate delivery there are sellers at quite as low figures as 
ever. The steps which are — taken for reducing the output are 
no doubt having some effect, and the belief is entertained that this 
may produce a turning point in the market, which has evidently 
got down to about the very lowest possible | reg so far as prices are 
concerned. For pig iron delivered equal to Manchester prices 
average about 42s. to 42s. 6d. for Lancashire, 41s. 6d. to 42s. for 
Tannese, and 42s, 6d. to 43s. for Derbyshire forge and foundry 
less 24 per cent., but there is very little business being done at 
these figures. 

The hematite trade continues exceedingly quiet, 55s. 6d. less 24 
is about an average quoted price for good foundry brands deliver 
into this district, but where there are any orders in the market 
there is a good deal of underselling to secure them. 

In the manufactured iron trade business is extremely dull, and 
some of the local forges have hard work to keep going at all. For 
good qualities of local and North Staffordshire bars delivered into 
the Manchester district £5 15s. remains the quoted price, and there 
are makers who decline to entertain offers at under this figure; but 
the bulk of any business doing is on the basis of £5 12s. td., and 
buyers have very little difficulty in placing anything like good 
pn with prompt specifications, at this figure, whilst for common. 
bars £5 10s. is a price which is pretty fully talked of in the market. 

Some fair locomotive orders have recently been given out in this 
district, and engineers have in most cases work in hand that will 
keep them fairly well employed for the next two or three months; 
but the general reports are that the orders running out are only 
being partially replaced, and that there is unquestionably a decided 
slackening tendency in trade. 

The question of the Indian State Railway contracts, to which I 
ose in my “Notes” a few weeks back, and which has since 
been taken up by correspondents in the columns of THE ENGINEER, 
continues a prominent matter of discussion in the trade generally ; 
and that a reform of the system on which the contracts are given 
is urgently needed, is a point which is most strongly insisted upon 
“oan sides. So hampered are these contracts with harassing and 
useless conditions, that Indian State railway work is only sought 
after as a last resort; and whilst the Indian Administration gains 
nothing, the work given out is robbed of any advantage to the firm 
that undertakes it. In addition to the contracts which the Go- 
vernment admit have been given out abroad, there are rumours 
that Indian State railway officials have recently been endea- 
vouring to place on the Continent orders for 100,000 tons of 
rails, for delivery over long periods, which has caused a 
good deal of commotion in the trade, and I believe that some very 
strong efforts are in contemplation with the object of effecting 
some change in the Indian State Railway contract system, which 
shall place it on a more satisfactory footing as regards the engi- 
neering and iron trades of this country. 

Various efforts have during the last few years been made to 
apply electricity as the motive power for the driving of tramway 
cars, but hitherto with no very great success. A further step in 
this direction has been made by Mr. W. H. Smith, of Halifax, 
who has introduced an arrangement for carrying the electricity 
along a specially constructed track between the ordinary rails; and 
for the purpose of fairly testing this arrangement, a full-sized experi- 
mental car has been constructed, which has undergone a series of 
successful trials on a short length of line ee | laid down in a 
field adjoining the works of Messrs, Smith and Baker at Man- 
chester. The principle of the invention is not altogether 
a new one, but the method by which it is worked out 
is not only new, but very simple and effective. The cen- 
tral track along which the electricity is conveyed consists of a 
copper tube in halves carried in chairs below the line of the pave- 
ment. From these tubes the electricity is collected by a specially 
constructed collector, and conveyed to a motor under the flooring 
of the car, which gives the driving power. The electricity is con- 
veyed from the generating station to the central track by means of 
two copper wires, and after being collected by the car as it moves 
along the circuit, is completed by passing it to the wheels and 
thence to the ordinary tram lines in either side. There are a 
number of mechanical details which I have not s to enter into 
fully, but I may add that the car can be propelled with perfect 
ease at the rate of twelve miles per hour, and Mr. Smith calcu- 
lates that with his system trams can be driven for 2d. per mile per 
car, and one very eminent electrician has expressed the opinion 
that it is the most practical method of applying electricity for 
tramway purposes that has yet been introduced. Certainly the 
trials that I had an opportunity of witnessing were in every way 
very successful; the car runs without noise, is started or stopped 
with the greatest ease, and the conductors carrying the electricity are 
so arranged that they are out of reach of any possible contact 
with traffic in the streets, while special arrangements are made for 
overcoming any difficulties which might arise from the blockage of 
the central track by dirt, stones, or other material. 

In the coal trade business has been somewhat disturbed by the 
wages dispute in West Lancashire and the se a of a number of 
the pits during the past week ; but the market has not been affected 
to any material extent. Supplies have continued plentiful and in 
excess of requirements, while all classes of fuel are still very small, 
and prices continue quite as low as ever; one or two attempts 
which were made, where pits were stopped, to secure an advance, 
having met with no success whatever. At the pit mouth prices 
remain at about 8s. 6d. to 9s. for best coals, 6s. 6d. to 7s. for 
seconds, 5s. to 6s. for common, 4s. 6d. to 5s. for b , 4s. to 4s. 3d. 
for best slack, and 3s. 6d. to 3s. 9d. for ordinary qualities. 

Shipping has shown a fair amount of activity, and for good 

ualities of Lancashire steam coal delivered at the high level, 
Ticerpeel, or the Garston Docks sellers have been able to get about 
7s. 3d. to 7s. 6d. per ton. 

As I anticipated, the West Lancashire strike against a reducti 


and I notice that the deliveries are unusually low. Forei 
buyers are slow in placing out orders, and although prices are in 
their favour, they place little confidence in makers. Prices are 
unchanged from the last market, No. 1 Bessemer samples being 
offered at 47s. per ton net, No. 2 at 46s. Gd., and No. 3 at 46s. 
The weight of metal on hand is considerable, and although the 
output has been restricted, is not diminishing. The steel makers 
are but indifferently employed, and there is a scarcity of orders. 
Prices are unremunerative, rails selling as low as 90s. per ton net 
at works. Shipbuilding in a stagnant condition, with few signs of 
any improvement occurring. Iron ore selling slowly at from 9s. 
we ton and upwards. Coal and coke quiet. Shipping inactive, as 
reights are low. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE great question of the week has been the dreadful accident 
on the Manchester, Sheffield, and Lincolnshire Railway at Bull- 
house, near Penistone, some 154 miles from here. I have attended 
the inquest on both occasions, and the evidence seems clearly to 
point to a flaw in the crank axle of the engine, a flaw which could 
not be seen by the ordinary system of inspection. Before the 
last of the bodies had been brought out I was on the scene, 
and though some twenty-five years of press work has made 
me fairly familiar with railway disasters, I never saw so 
complete a wreck as the remains of the Manchester express 
on the 16th inst. Sir Edward Watkin, M.P., the ao 
man of the company, addressing the shareholders at the half- 

early meeting on the 23rd inst., stated that one of his col- 
eagues, Mr. A. M. Watkin, had been suggesting for a long time 
that one of the best things for securing the safety of passengers 
and improving the dividends would be a general understanding to 
reduce those excessive speeds at which the trains ran. His—Mr. 
Watkin’s—calculation was that they might perform the service of 
the country with the greatest regularity, and provide trains which 
on the average we § be quite as fast as at present, by taking a 
uniform speed of 40 miles an hour, by reducing the stoppages, and 
by providing in all their efficiency continuous brakes and that com- 
munication between the guard and the driver now adopted all over 
thecountry. The question was one deserving earnestattention. At 
the same time he did not mean to say fora moment that the 
accident occurred from anything in the shape of excessive speed. 
The train was not one of their quickest trains; it was going at 
forty-five miles an hour, and the question of speed did not affect 
it; but looking at the question all round, and seeing how the lines 
were trying to outbid each other in the matter of speed, it must 
be admitted that there was a limit to safety in ye They all 
knew that speed was attained at great cost, and he thought the 
suggestion made by Mr. Watkin was a valuable one, calling for 
consideration. 

Sir Edward Watkin’s figures are the most interesting items of 
local trade this week. The company, he says, is nearly £40,000 
worse off than it ought to have been. This he attributed prin- 
cipally to bad trade. In the exertions to get traffic, the traffic 
obtained was, on an average, of a less paying description than 
had been the case for some half-years. Colliers will notice 
with interest that ‘‘ owing to the increased price of coal,” it cost 
them £3294 more in working expenses. ey had carried six 
million tons of merchandise and minerals, the rate for which 
per ton in the corresponding half-year was 2s. 2d., but was 
this time a little less than 2s. lfd. Only a question of a 
farthing, no doubt, but on six million tons it made an enormous 
difference. Comparing the first half of 1875—a year when trade 
was apparertly in a good condition—with the past half year, there 
was an increase in the Sheffield traffic of 47,000 tons, and a decrease 
in the amount obtained of £3000. Therefore, practically speaking, 
they had carried 40,000 more tons for £3000 less, and it meant that 
the rate per ton through the pressure of competition was so much 
less than on previous occasions. 3 

On the Hull and Barnsley Railway, Sir Edward reminded his 
shareholders that the prospectus for the railway five years ago 
promised 8} per cent. for the railway and 9 per cent. for the docks. 
The directors found they had spent a great deal more than the 
estimate, and they required about £2,000,000 to finish the under- 
taking. It was proposed a few months ago to issue £1,500,000 
of preference stock. No one would take it up, and now they had 
managed to get into Parliament through the Standing Order being 
relaxed a Bill for the issue of £1,500,000 of No. 2 debenture stock. 
He could only say that he thought people would be unwise to have 
it. But it was important to note that the Standing Order had been 
relaxed, and he believed some great parliamentary irregularities 
had been committed. 

The Manchester, Sheffield, and Lincolnshire Company burn 
250,000 tons of coal during the year, and Sir Edward states it 
is now having coal 3d. per ton cheaper—a fact our friend the 
collier must consider with the other as to the increased cost for the 
past year. The Right Hon. Sir Richard Cross has been elected a 
member of the Board. 

During this week we have had the National Union of Conserva- 
tive Associations holding their annual Conference in Sheffield, and 
the various industrial processes of Sheffield, from cutlery i 
to armour-plate rolling or casting, have been freely shown to them, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE was but a scanty attendance at the Cleveland iron- 
market held at Middlesbrough on Tuesday last, and the tone was 
as dull and inactive ason the previous Tuesday. Merchants are 
strenuously endeavouring to force down makers’ prices by offering 
small lots of No. 3 g.m.b. at 36s. 9d. and 36s. 104d. per ton, and 
consumers continue to hold back their orders, buying only what 
they must have for immediate use. Nevertheless, producers 
remain obdurate, and will not take less than 37s. for No. 3, or 
35s. 6d. for forge iron. Which party will have to yield even- 
tually is doubtful, but makers threaten to reduce their output 
still further rather than accept lower rates. 

The price of warrants has been reduced to 36s, 9d. per ton, 
but this does not attract buyers. 

The stock of Cleveland pig iron in Messrs. Connal’s store at 
Middlesbrough on Monday last was 56,926 tons, being a decrease of 
650 tons for the week. At Glasgow they hold 588,036 tons. 

Shipments are not quite up to the average, but are still highly 
satisfactory from a smelter’s point of view, considering the gloomy 
state of affairs in all other directions. The quantity of pig iron 
sent from the Tees up to Monday last was 53,399 tons, being about 
1000 tons less than during the corresponding period of last month, 
and about 8500 less than that of July, 1883, 

There is nothing new to report relative to the finished iron 
trade. Only a limited business is being done, and at the same 
rates as have ruled for some time age Considering that prices 
are as low as they are likely to be, it is not improbable that 
some improvement will take place before long. Meanwhile com- 


of wages has not developed into any serious proportions, and after 
a short stoppage of the pits, the bulk of the men have gone in on 
the employers’ terms. isolated stoppage of the pits in one or 
two districts is threatened, but this is a course of procedure which 
will not be tolerated by the coalowners, and generally the strike is 
considered as practically at an end. 

Barrow.—The hopes of a revival which were entertained by makers 
some weeks ago have been dispelled, and the hematite pig iron 
trade of the North Lancashire district has fallen back into the 
same inactive state which it occupied for so long atime. This 
week’s market was badly attended, and the business doing is in- 
sufficient to keep works at much less fully employed. On 
home account I cannot hear of any good contracts being booked, 


tition for such orders as are in the market is exceedingly keen, 
For average specifications, ship plates are £5 per ton, angles, 
£4 15s., and common bars, £5 2s. 6d., free on trucks at manufac- 
turers’ works—payment, cash 10th, less 2} per cent. 

Messrs. Bolekow, Vaughan and Co.’s mills and forges at Witton 
Park are still idle. There is only one blast furnace in blast, and 
it is said that even this will be blown out in a week’s time. 

Owing to the depression in trade, Messrs. Bell Bros. have given 
notice to about forty miners at their Skelton mines to terminate 
their engagements, and a further number will be paid off shortly 
unless some improvement takes place. 

The Hull Chamber of Commerce and the Hull Corporation have 
both decided to petition Parliament in favour of the Hull and 
Barnsley Railway Company’s Bill, asking for power to borrow an 
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additional 14 millions to complete their railway 
and docks. 

The value of hematite pigiron is now only from 
9s. to 10s. per ton above Cleveland brands. This 
difference is just about equivalent to the extra 
cost of making steel by the basic as compared 
with the acid Bessemer process. It follows that, 
unless the present conditions alter, the two 
methods may be considered equally advantageous 
as regards economy of production. But it must 
not be forgotten that the products are not pre- 
cisely the same. High carbon steels are more 
easily made with perfect regularity of temper by 
the acid process, and low carbon steels by the 
basic. The general appreciation of such facts is 
gradually sorting out for each material the 
specialities most suited for it. Thus, steel wire 
for telegraph cables, specified to bear as much as 
70 tons adie square inch, is coming to be most 
usually, use most readily, made from acid 
steel, whilst, on the other hand, thin gauge sheets 
for tin-plates are now being largely made in basic 
steel. In the latter case great tenacity is not 
necessary, Whilst great ductility manifestly is. 

Inventors often wonder why ironmasters are so 
averse to try new inventions and improved pro- 
cesses, and even disinterested persons have not 
unfrequently accused them of being guided by 
their Conservative instincts to a degree bordering 
on stupidity. The difficulties which, however, 
usually beset - deviation from the beaten track 
are well exemplified by what has recently taken 
place at the Bowesfield works. Nearly five years 
ago the company which owns them adopted a 
certain patent double puddling furnace invented 
by Messrs. Caddick and Lewis. It was said to 
work with diminished quantities of coal and 
fettling, and to produce better yields of iron and 
of superior quality. The tools used by the men 
were, however, a little longer and heavier than 
ordinary, and by mutual agreement an extra 3d. 
per ton was allowed them for this. For nine 
months no question was raised, but during the 
spring of 1880, when the “‘ American boom” was 
at its height, the men, by collectively giving 
notice te leave, forced another 6d. per ton out of 
their employers, as well as an undertaking to 
submit to arbitration a further claim for 3d. per 
ton. The latter claim was investigated by a 
small committee of the Board of Arbitration. In 
view of the then probable state of trade and 
turbulent state of the ironworkers, the full claim 
was awarded, with consent of the Bowesfield 
Company, and the total rate of 1s. extra 
established. After a lapse of two years, the 
condition of trade having considerably altered 
in a downward direction, the company claimed 
relief by diminution of this extra allowance to 
their patent furnace puddlers, on the ground of 
certain alterations they had made rendering their 
work easier. These alterations were investigated 
by another committee, and decided to be of too 
trivial a character to deserve consideration. The 
rate therefore remained as before. Recently, 
another two years having elapsed, and profits 
having entirely the Bowesfield Com- 
pany again applied to the Standing Committee 
for a mitigation of the 1s. extra. For a third 
time the matter was investigated, and the two 
previous decisions were confirmed; not unani- 
mously, however, for two out of the four em- 
ployer members of the committee expressed 
views dissenting from the conclusion arrived at, 
though one of them was obliged to leave before 
the vote was taken. The Bowesfield Company 
state, however, that they cannot afford to con- 
tinue to pay the extra, and that it is better for 
them to buy puddled bars than to continue to 
make them on such terms. Their forge has been 
standing the whole of the present week, and it is 
understood it is not likely to be re-started as far as 
the patent furnaces are concerned for some time. 
Such experiences account for the extreme un- 

ess of ironmasters to adopt new inven- 
tions or improved processes. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Tue Glasgow Fair Holidays began on Thurs- 
day, and all the public works in the city and the 


busy industrial localities surrounding it are closed. 
Business will be very general] ded for 


account of the holida; The foreign shipments 
from Glasgow, excludi: ing supplies for the use of 
steamers, amounted to about 10,000 tons, of 
which 2172 tons went to San Francisco, 1820 for 
Canada, 940 for Russia, and smaller quantities 
for other places. The shipments at the other 
ports have recently been above the average. At 
Grangemouth 14,455 tons were despatched in the 
course of the week, but a very large proportion 
of this amount came by rail from the western 
mining districts; f.o.b. at Glasgow main and ell 
coals range from 6s. 3d. to 8s. 1d.; splint, 6s. 9d. 
to 7s. 3d.; and steam, 8s. to 8s. 6d. At Burntis- 
land the shipping quotations are 6s. 6d., 6s. 9d., 
an ~ a f.o.b., according to the quality of the 

Two new pits are about to be sunk by Messrs. 
Merry and Cuninghame for the purpose of work- 
ing the clayband seams of ironstone at Kilbirnie, 
in Ayrshire. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

I HAVE never witnessed a more gratifying 
demonstration than was accorded to Mr. W. T. 
Lewis at Brecon on Tuesday, on his taking office 
as High Sheriff of Breconshire. The North of 
England and South Wales coal and iron industries 
were well represented, and the testimony to his 
great ability endorsed by men of the first practi- 
cal standing, such as Sir George Elliott and Mr. 
Edward Williams, of Middlesbrough. Though in 
the thick of the Barry fight, when party “a 
run high, both sides united in their ee 
stated in the address, which was superbly got = 
to him in a great measure were due the tran- 
quillity and prosperity of the coal valleys of South 
Wales; to him the Coalowners’ Association of 
South Wales and Monmouthshire; the sliding 
scale, which has borne such excellent fruit; the 
Miners’ Provident Fund, which has elicited the 
virtues of self-help and self-reliance, and various 
other movements of excellent character, which 
are blended in the social and industrial progress 
of South Wales. 

It speaks well for the organisation of our indus- 
tries that such a great number of leading spirits 
could be taken from docks, collieries, railways, in 
all directions; and yet the output, traffic, and 
shipping went on without a hitch. I should 
think nearly every colliery manager in Wales was 
there, from Pentyrch to the most remote of the 
Rhondda, and crowds again from the Monmouth- 
shire districts. 

I am glad to note some revival in the iron 
trade. The water supplies are now intact again, 
and Dowlais, which suffered most, now appears 
the most flourishing. 

Large stocks of rails left the Welsh ports last 
week for America, and substantial cargoes of tin- 
plate are following. 

The difficulty —_— the puddlers and tin- 
plate makers is coming to an end. The masters 
wanted 10 per cent. reduction ; the men offered 
toaccept5. The latest offer is from the masters, 
who will consent to accept 74; so I expect that a 
few days will see the termination. Stocks are 
gy low, and as a result prices are advancing 

per box. Re-starts of the Vernon, 
Briton Ferry, Penclawdd, Llantrissaint, and 
Lydbrook Works will be carried out at once. 

The Cardiff Corporation Bill has been passed, 
and now we may expect the action of pick and 
shovel. The first essential is to get a good con- 
tractor for the waterworks. The Corporation 
will be fortunate in getting one as successful as 
Mr. Walker, whose Prince of Wales’ Docks at 
Swansea and Bristol Channel Tunnel are amongst 
his great achievements in Wales. Another 
important movement will be to the front shortly 
—the construction of harbours of refuge in the 
Bristol Channel. The Mumbles, Swansea, and 
Lundy Island are named already. 

The Aberdare, Merthyr, and Dowlais district of 
miners held their monthly meeting this week, 
and passed various measures of interest. One 
was in direct antagonism to the action of the 
Rhondda colliers, and amounted, in fact, to a 
condemnation of the course now taken by the 
Rhondda meeting in getting up a Burt and Brad- 
laugh demonstration. The opinion expressed by 
the Aberdare meeting was to the effect that no 

tical good came out of such demonstrations— 


nearly two weeks. The trade reports this week 
are necessarily brief. In the pig iron market, 
which was closed for two days, comparatively 
little business has been done. The fluctuations 
in the values of makers’ iron and of warrants are 
of little importance. There are ninety-six fur- 
naces in blast, as compared with 115 at this date 
last year. The stock of pig iron in Messrs. 
Connal and Co.’s stores is still decreasing, 
although not to a very large extent. For hema- 
tite the demand is quiet, but the stocks are 
smaller than they were twelve months ago. 

The warrant market was shut from Thursday 
till Tuesday. Business was done on the latter 
day at 41s. 3d. to 41s. 24d. cash, and 41s. 5d., in 
the forenoon, and at 41s. 4d. fourteen days in the 
afternoon. The iron market was steady yester- 
day, with transactions at 41s. 3d. and 41s. 3$d. 
cash and 41s. 5d. and 41s. 5$d. one month. To- 
day—Thursday—the market was quiet, with 
business done at 41s. 34d. cash and 41s. 54d. one 
month. 

The values of makers’ iron, which show little 
alteration, are as follow :—Gartsherrie, f.o.b. at 
Glasgow, per ton, No. 1, 51s. 9d.; No. 3, 49s. 9d.; 
Coltness, 57s. 6d. and Langloan, 58s. 6d. 
and 5ls.; Summerlee, 50s. 6d. and 47s.; Calder, 
52s. and 46s. 6d.; Carnbroe, 50s. 6d. and 46s. 6d.; 
and 45s.; Monkland, 43s. 6d. and 
40s. ; Quarter, 42s. 6d. and 40s, 3d.; Govan, 
at “Rese ane 42s. 6d. and 40s. 3d.; Shotts, at 
Leith, 51s. 6d. and 5ls.; Carron, ‘at Grange- 
mouth, 48s. (specially selected, 54s. .) and 47s. 6d.; 
Kinneil, at Bo'ness, 44s. and 4 ; Glengarnock, 
at Ardrossan, 50s. and 43s.; Eglinton, 44s. 6d. 
and 41s.; Dalmellington, 46s. 6d. and 42s. 6d. 

The malleable iron and steel trades are quiet, 
and the quotations are nominally without change. 
In the last three weeks the shipments of iron and 
steel manufactures from Glasgow have embraced 
£38,630 worth of locomotives, £36,300 machinery, 
£12,300 sewing machines, £10,300 steel manu- 
factures, and £135,300 iron goods of various 
descriptions. 

The coal trade is fairly active for the season, 


but it is, of course, very quiet at present on 


a very common-place — to arrive at 
during a time of such great pressure in coal- 
getting as the present. othe hondda demon- 
stration is going on peacefully. 

At each of the docks good work has been done 
during the week. Best steam coal is in capital 
demand, and prices are firm. For seconds and 
house coal the demand is not so good. 

The South Wales Institute of Engineers is 
enlarging its basis of membership. At one time 
no one was admitted a member who was not 
practically an engineer; now any one interested 
in the leading industries is invited, and there is 
every sign of this becoming an important institu- 
tion. 

Some degree of astonishment was expressed in 
coal circles here this week that Mr. Wales, her 
Majesty’s inspector for South Wales, had been 
prohibited by the Secretary of State from giving 
evidence in the House of Lords on the Barry Bill. 
The evidence of Mr. Wales was directly against 
the promoters. 


Prick oF STEEL.—In their early Engi- 
neering Trades’ Report,” atheson and 
Grant say :—‘‘ Prices are he low, but have not 
continued to fall like those of iron. In the steel 
rail trade, so successful has been the combination 
of makers that prices have risen about 10s. a ton 
over those which ruled in December last. How 
long this combination will last depends as much 
on the continental makers as on those at home, 
but it is difficult to see how the larger steel- 
works can much longer endure without loss the 
small output. More attention is being given to 
the rolling of steel for miscellaneous purposes, 
and the variety of sections available to bridge- 
builders is increasing. The larger angle, tee, and 
channel sections are already as cheap in steel as 
iniron. Steel joists are being made in the North 
of England, and if what is now little more than 
an experiment succeeds, English steel joists may 
diminish considerably the import of Belgian iron 

joists, a sis proportion of which are of the 

west possib’ 


THE PATENT JOURNAL. 
Conidensed from the Journal of the Commissioners of 


*.* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, b. 
giving the number of the page of THe ENGINEER at whic: 
the Specijication they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at Tue ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
tinding the numbers of the Specification, 


Applications for Letters Patent. 
*.* When patents have been “communicated,” the 
“name and address of the communicating party are 
printed in italics. 


14th July, 1884. 
10,143. Sra-cornc Vessers, A. M. Clark.—(J. L. Bshel- 


man, Colorado.) 
10,144. Mosarc Work, W. R. Lake.—(H. F. Belcher, 
Jersey.) 
10,145. Kxrrring Macuryery, B. Kerr, Leicester. 


15th July, 1884. 


10,146. Curtinc Macuines, A. Barron, Leicester. 

10,147. Fisrous MareriaL, McE, Ward, Ballyma- 
carrett, 

10,148. Surps’ Davrrs, J. W. Blake, Gosport. 

10,149. ScavcHTer and of Hipep ANIMALS, 
J. Morris, Basingstoke. 

10,150. Piston VALV es, A. MacLaine, Belfast. 

10, 151. Rarcuet Braces, C. Schumacher, Germany. 

10,152. Snap MACHINE PREssEs, T. and H. T. Arrow- 
smith, Burslem. 

10,153. Weavine Looms, W. P. Thompson.—(4. Dhondt 
and J. R. Bouy, France.) 

10,154. Evecrrica Currents, W. P. Thompson.—(P. 
H. Van der Weyde, New York.) 

LauNcaine Sutpy’ Boats, T. A. Harper, Liver- 
poo. 

10,156. Sanp Grasses, J. Burgess, jun., Birmingham. 

10,157. Fastener for Boots, &c., T. Dixon, Leeds. 

10,1 ose Coa, &c., E. Gittins, near Stoke-on- 


Tre 
10,158 Groves, &c., J. Smith, Stoke-upon- 


t. 
Fastenina Boors, &c., J. Smith, Stoke-upon- 
rent, 
10,161. Securine Hatcnes, &c., J. W. Rockliffe 
and J. Greig, Sunderland. 
10,162. Recerrac.e for Matcues, W. R. E. Alexander, 
London. 
10,163. Lookine C. Thompson, Isle of Wight. 
10,164. FLoorina, 8. Bivort, Belgium. 
-—(B. Suhr and 


10,165. SLEEVE-HOLDERs, A. H 
H. Kauftman, New York.) 

10,166. GLoves, A. H. Reed.—({R. F. Bartel, New York.) 

10,167. Acip, J. ¥. Johnson.—(F. von Hey- 
den, Germany.) 

10,168. Ferruces for Hanpies of Forks, J. B. Jack- 
son, Sheffield. 

10,169. Smoornine, &c., SurFaces of Parnrep, &c., 
Goons, 8. J. J. Kelly and J. Akerman, London. 

10,170. BRACELETS, &c., T. Morton, Birmingham. 

10, Stoppers for Borries, J. Pritchett, Birming- 


10,172. Voutaic Batrerigs, W. tt, London. 

10,173. Senpine Traps for Tarcets, P. Marqua, 
Ohio, U.S. 

10,174. Cornice Poe, G. H. Reynolds, London. 

10,175. ANTI-FRIcTION Bearine for Axes, &c., D. 
Lee, London. 

10,176. Meters for Measurina Liquips, F. Walker, 
Arizona, U.S. 

10,177. Draw-Bars for RatLway VeHicLes, G. Wood, 


‘ast. 
10,178. Trap for Capturtnc ANIMALS ALIVE, T. Cank, 


near m. 

10,179. Preventive the WITHDRAWAL of Watcues from 
Pockets, J. Morris, London. 

10,180. VaLve Gear, C. P. Holst, Amsterdam. 

10,181. Over-stitcH Sewrnc Macuines, H. E. Newton. 
—(0. R. V. Vechten, New York.) 

10,182. Soap, C. L. Field, London. 


10,183. Straw Neckties, &c., A. E. Smith, London. 
10,184. RecuLatine Suppty of Water, E. Colton.— 


(M. Jones, Sicily.) 

10,185. Ixsectinc Borter Composition, C.J. and W. T. 
Arnell, Isle of Wight. 

10,186. Operatine Fans, E. J. C. Fear, Bristol. 

10,187. Stoves, P. Jensen.—{J. Bonneauz, 
Nancy, France.) 

10,188. BreEEcH-LOADING SMALL-ARMS, J. Grainger, 
‘Acock’ 's Green. 

10,189. for Castinc Metazs, 8. Siddaway, 
West Bromwich. 

10,190. Etecrric Tuas, J. H. Barry, London. 

10,191. Pittows, Cusnions, &c., W. R. Lake.—(H. 
Weston, Philadelphia, U.S.) 
10,192. BuTron-HOLE ATTACHMENT for Sewinc Ma- 
CHINES, W. R. Lake.—(J. H. Palmer, Philadelphia.) 
10,193. Loaprinc and Coat Carcogs, G. 
Taylor, Penarth. 

10,194. TreaTiNG Freres, A. London. 

10, 195. Exorne Gearina, A. Greig, Leeds. 

10,196. CiGARETTE Macuines, E, Mavrogordato.—(H/. 
Pierrot- Minnot, St. Petersburg.) 

10,197. SELF-PROPELLING SUBMARINE Boats, J. H. 
Blakesley, London.—24th March, 1884. 

10,198. Furnaces, T. R. Crampton, London. 

10,199. Macuines, W. Gilmer, Birkenhead. 

10,200. Hat Boptgs, &c., J. 8. Taylor, Con- 
necticut, U.S. 

10,201. Caps, Primers, &c., W. R. Lake.—(P. Butler, 
Massachusetts, U.S.) 


16th July, 1884. . , 


10, me. Weicuinc Apparatus, J. Needham, Man- 
chester. 

10,203. HEATING Furnaces, J. W. Summers and T, 
Sharp, Staleybridge. 

10,204. Wire Netrine Macuines, T. E. Poni and J. M. 
Garland, Birmingham. 

10,205. KNives, G. A. Hardy, Lenton. 

10,206. INCREASING the SPEED of VELOCIPEDES, W. R. 
Warner, Birmingham. 

10,207. SeconDARY Vouratc Batteries, C. Moseley, 
Manch ester. 

10,208. Exrractine Fat from Bones, &c., F. Seltsam, 
Bavaria. 

10,209. Curry-comns, W. H. Tild , Willenhall. 

10,210. Grinpinc Preparep Lump Satt, L. O’Brien, 


ord. 
10,211. Br-cart Wacon, A. Stedman, Guildford. 
10,212. Hanp MACHINEs, W. Boston. 
10,213. Motion for Looms, J. Belicard and 
M. J. Bianco, Manchester. 
10,214. CLeanine, &c., Fisrovs MATERIALS, R. 
Lake. —(A. Clarke and C. Perham, 
10,215. Prope.tinc VEHICLES by Evecrricity, A. 
Reckenzaun, London.—12th April, 1884. 
10,216. Rarpway and other Venicues, E.G. Sheward, 
London. 
10,217. Putters, J. W. 
10,218. Steam Borers, G. H — Rochdale. 
10,219. DISCHARGING REFvsE, R. H. Holme and U. F. 


10,220. Taps, P. A. Maignen, London. 
10,221. FRaMEs and Sasues, R. Mason, Hems- 


worth. 
Lvecace Vauises, J. A. Lamplugh, Birming- 


10,223. Boots and Sxoes, A. L. 8. Leighs, London. 

10,224. Seatino Bortrwes, H. Delin, 

10,225, and AXLES, H.'E. 
and W. Frost, London. 


Cuanorne Pictures in the Magic Lantery, B, 


wards, London 

10,227. VELOCIPEDES, 4 Kirby, Bedford. 

10,228. Lupricatine the Sprnpies of Cap 
Frames, J. Dawson, Bradfo: 

10,229. Repeatine Warcues and Ciocks, W. R. Lake, 
J. Loiret 

10, Sueer Mera Bars, &c., W. H. Luther, 
G 


10,281. Pyrometer, J. B. Cox, Torquay. 

10, 232, ConTINUOUS-ACTING CENTRIFUGAL Dryine Ma- 
cues, E. C, Roettger, Brunswick, 

10,233, Imrration Wax SEats, J. Hodgson, London, 

10, 234. AvTomatic Freep WATER REGULATORS for Sream 
Borers, J. H. Johnson.—(P. A, Buisson, Paris.) 

10,235, Givine Vent to Casks when Drawine Liquips 
THEREFROM, W. Binns and J. Ellis, Isle of Wight, 

10,236. Ratsinc and LowEriIna Coat Wacons, &c., G. 
Taylor, Penarth. 

10,237. Execrric and Macyetic Meter, C. Abel.— 
(La Société Maison Bréguet, Paris. 

10,238, ELecrric Sarety Fuse, RE E. Dunston, London, 

10,239. Packina CartRipcEs in Boxes, W. R. Lake,— 
(P. Butler, Lowell, U.S.) 

10,240. TREATING VEGETABLE MATERIAL for the Manvu- 
FACTURE Of Paper, A. Wilkinson, London, 


17th July, 1884, 


and Layine Corps, &c., E, Whalley, 
10, FasTentnc Baa Frames, J. Holt, Willenhall, 
J. B. Brooks, Birmingham. 
10,243. Cieaninc Corronseep from Fisres, W. H. 
Stead, Liverpool. 
10,244. Swina Horsss, &c., J. T. King.—(R. B. Henry, 


Texas, U.S.) 
Paintinc Macuines, &c., G. A. Wilson, Broad 
n. 


10,246. Rorary Apparatus for Fotpina Paper, G. A, 
Wilson, Broad Green. 

10, SToppixa or CLOSING Borties, B. Harrison, 

m. 

Constructine Rattway Points and SwitcHes, 
8. F. Sandiford, Old Trafford. 

10,249. PROPELLING Bicycies, &c., A. 8, Bowley, 
Streatham. 

10,250. Evevatina, &c., BLacK-BOARDS in Frames, R. 
Whittaker, 

10,251. Harts, C. H. Wood, Sheffield. 

10,252. ENAMELLED IRnon J. G. Watkinson, 
Birmingham. 

10,253. WaTeR Taps WORKING AUTOMATICALLY, G. 
Masse , Stalybrid ee. 

10,254. EMENT, G. Busbridge and J. H. Turvey, 
East Malling. 

10,255. Lusricators, J. D. Noble, Bristol. 

10,256. Frnishina Boots and Sxors, &c., A, Archer, 


Dundee. 
10,257. WEAVING Looms, J. E. Prestwich and J. Ward, 


10,258. Busses for Birowers, J. Watkins and W. 
Brinkworth. 

10,259. Wneets of Traction Exaines, W. C. Morton 
ingham. 


10,260. Lantern W. H. Bulpitt, Birmingham. 
10,261. Automatic Pivor for Grasses, E E. and 
J. M. Verity and B. Banks, Leeds. 
10,262. Forminc Lerrers on Paper from a Distance, 
. T. Neale, London. 
10,263. Improvina Roaps, J. F. Sang, London. 
10, Corkine and Stoprertnc Borries, H. Agar, 


rey. 
10, 265. Bevenace for a Temperance Drinz, E. H. 
Wagner, Copenhagen. 
10,266. Tkovons, G. Chaude, London. 
10,267. Precirrratep Poospuate of ALuMiINA, &c., W. 
A Hills, Saltney. 
10,268. Apparatus for VENTILATION of Drarns, &c., E. 
Midgley, London. 
10,269. Apparatus for CuTtine Brims of Harts, L. 
F. Marsh and H. Aylesbury, Bristol. 
10, ell for Doorn Hannes, W. Harrison, 
effie 
10,271. Fivters, J. Coulson and W. A. Todd, Stamford. 
10,272. Grease Boxes for Macuinery, H. E. Newton. 
—{ W. Smith, Stein-on-the-Danube, Austria.) 
10,273. VeLocrrepes, E. G. Mattilan, London. 
10,274. W. R. ‘Lake.—(J. Durien 


and Cie. 
10,275. of Sewace, &c., D. London, 
10,276. MANUFACTURE ‘ARCH, B. H. Remmers.— 
von Wagner and A. Gillitzer, Austria. 
10, 277. WATER-HEATERS, J. 
10,278. Ovens, J. B. Cox, Torq 
10,279. RatLway Cuarns, J. P. Doogan, and 
x, Mahoney, Leed 
10,280. Tars, F, B. Hill, London. 
10,281. Lock Nuts, W. x Clapp, Nantyglo. 
10, 282. UmBrevvas, H. Ellis and R Pawson, London. 
10, 283. MoTIvVE-POWER WHEELS, A. E. Healey, London. 


18th July, 1884, 


Spoot Wixpinc D. Sykes and W. 

Huddersfield 

10,285. Founpry Lapues with Automatic Action, J. 
Burrows, New Swindon. 

10,286. Forminc CoLLars Arounp the Movrtus of 
Borttes, , &c., P. H. Senior, Leeds. 

10,287. Smoke and Hor-air Conpuctor, D. Raine, 
Over Darwen. 

10,288. Piyers, E. J. Hardman, J. Willcox, and H. 
Kendall, Birmingham. 

10,289. FiRe- -BARS, T. E. Caddy, Notti 

10,290. TRAVELLING UATHEAD Horst APPARATUS, J. 
Formby and C. Keizer, Liverpool. 

10,291. Locxine Morries or Cuecxs to Pit Corves, 
W. Caloe, erhatn. 

10,292. MaALLEABLE Iron and C. Thompson, 
Sunderland. 

10,293. Desians and Dies for Empossinc &c., 
W. R. Pullen, London. 

10,294. Propuction of Desicns for Carico, &c., W. RB. 
Pullen, London. 

10,295. STAINED GLASS Work, W. R. Pullen, London. 

10,296. Hay Rakes, J. Holding, Farnworth, near 
Manchester. 

10,297. Sroprinc and Startinc Tram-cars, W. 8. 
Holden, 

10,298. Mepicat Evecrric Harr Brusues, W. 8. Frost, 

J. L. Merigot, and G. C. C. Fein, London. 

10, 299. OnviatiNe the Return of Four Arr in Sewers, 
A. G. Rumley, Bristo! 

10,300. Venic.es, Baron W. A. von Bissing, 


10,301. Distnrectants to WATER-CLOSETS, 
., G. Skudder, London. 
10,302. INDICATING the Quantity of Liquips ContTaIneD 
in Casks, &c., G. L. Miller, Li 
CIGARETTE-MAKING Macuines, O. Imray.—( W. 
A. Emery, New York.) 
10, 304. Liocut, J. Kidd, Lon: 
10, 805. Evastic Seatina, A.J. Buttner and 
10, TENCILLING @ QUICKER MANNER LETTERS, 
&c., R. Mausford, Bristol. 
10,307. EMBROIDERING, J.J. Switzerland. 
10,308, Waxina Composition, T. C. Smith, Maiden- 


ead. 
10, Fittines of Sutrs’ Huiis, W. Rowden, Whit- 


10,810: Marcio, &c., F. Derry, Birmingham. 
311. RoLLeR Biinp Furniture, R. and J. 
J. Gaunt, Birmingham. 
10, $12, Merauiic NET-LIKE Fasrics, J, Wilkes.—(H. 
Francis and T, Wilkes, Sydney.) 
13,318, Sureips, C. Scheuer, Vienna. 
10,314. TABLE Fouwrarns, H. Sainsbury, Waltham- 


stow. 

10,315. FURNITURE Castors, A. A. Daly and H, Sains- 
bury, London, 

10,316. InpicaTina the of Locomotives, H. J. 
Haddan.—{J. Déc 


10,817. WASHING Borries, ac, F, Cuntz, Bohemia. 
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10,318. Hannes, &c,, of ELECTRO-MEDICAL APPARATUS, 
. N, Aronson and C. B. Harness, London, 

10, 819. Bepsrgaps, W. R. Lake.—(/J. Goodwin, Lynn, 
Massachusetts, U.S.) 

10,820, TREATMENT of Hives, &c., W. R. Lake.—(M. 
Garnier, Paris. ) 

10,821. Skirts of Lapies’ Huntino Hasirts, W. B. 
Glover, London, 

10,322. Liquip Dirruser, F. Clark, London. 

10, $23. DYNAMO-ELECTRIC Macnines, A. M, Clark.— 
B. Cutten, U.S.) 

10,824. Hypravuic Press for Barina Corton, A. M. 

.—(C, Baumgarten, Schulenburg, U.S.) 
10,325. Corsets, A, Ottenheimer, Stuttgart. 
10,826. Cass, W.J. Brewer, London. 


19th July, 1884. 
10,827. CarriacE Sprinos, J. Allen, London. 
10,828. Sroves, W. Erck, Dublin, 
10,829. ATTACHING CARRIAGE Lamps to LAMP Ho.pers, 
W. Whiston, Birmingham. 
10,339, GRaIn-BINDING Harvesters, J. O. O’Brien.— 
(W. . Baker and H. B. Pridmore, "Chicago, U.S.) 
10,331. Economical Gas Srove, V. Mousel, Belgium. 
10, and Deposir REMOVAL 


10, 388. Steam Cc. Colderbank, Finland. 

10, 384. WasHino for Purposes, 
Sturrock, Dundee. 

10,335, FurwaceGrates, J. Burrell, Bristol. 

10,336. SEL¥-actiInc REVOLVING CooKina Srove, R. W. 
Brownhill, Birchfield. 

10,337. SAVING Lire, &c., 
escape, W. H. Adcock, Faze 

10,338. REGISTERING Distances TRAVELLED by 
Bicycies, &c., W. Whitstull, Aston. 

10,339. Razor Buaves, E. E. Hewett.—(J. Memmott, 
Worceater, 4 

10,340. Lockinoe Bours and Nuts, A. T, Allen and H. 
Cavill, Sheffield. 

10,341. Carpina ENGINes, W. E. Heys.—(R. Goodwin 
and W. W. Cook, St. Petersburg. 

10,342. TeLEPHONES, A. Hudson, Bradfor 

10,343. Carpino Macuines, W. Gawthorp, J. Reddi- 
hough, and 8. Wade, Bradford 

10,344. Unicorn Tourtna Tricyc.e, A. R, Brown, 
London, 

10,345. Coat Scurties, W. Hannaford, London. 

10,346. INCREASING the Sree of TREADLE SEWING 
MACHINES, C. Swain, Luton, 

10,347. Lusricator, F, G. Riley, London. 

10,348. Pommet Protector for Lapres’ SappLes, J. 
Smith, London. 

10,549. Fitrine Sappies, &c., to VeLocipepes, J. K. 
Starley, London. 

10,350, Evaporatina Lupricator, R. Thompson, 
Wellington-upon- Tyne, and T, Foster, Northumber- 


10,351. Propuction of Evecrrica. Imputses, &c., G. 
Downing.—(W. M. McCarty, Petersburg.) 
10,352. TREATMENT of Mattes, &c., B. J. B. Mills.—(P. 
‘Mankis, France.) 

10,353, PUNCHING Macninery, A. G. Brookes.—(J. W. 
Bowers, Franklin, U.S. 

10,354. H. J. Haddan.—(K. Strissen- 
reuther, Niirnberg.) 

10,355. Locks for Wasnmes, J. Wetter.—(M, Kraus, 
Vienna. ) 

10,356, Stopper Fasteners for Scent Borrues, &c., R. 
& Green, London. 

10,357. REFRIGERATING Apparatus, J. H. Johnson.— 
(A. Nathanson, Paris.) 

10,358. FoLpiInc ARM Jensen,—{L. Van- 


a HovseHoLp Fire- 


steene and L, Cattreut, Brussel 

W. Fox, Leeds, and A. Gled- 

10,360. ore Ramsden, Leeds. 

10,361, Arm Pump or BLower, A. J. Boult.—(A. D. 
‘Shelnutt, Kentucky, U.S.) 

10,362. Grinvina, &c., Apparatus, R. Setz and J. 
eiter, us, 

10,368. Sorew- A. J. Boult.(C. H. Olson, 
Decautur, U.8.) 

ConverTING ReEcrpRocATING RECTILINEAR 
Motion into gr ys Morion, J. 8. Wallace, Belfast. 

10,365. Fire-arm, C. Abel. (C. Salvator and G. R. 
von Dormus, 

10,366. ELecrric Meter, R. E. Dunston, London. 

10,367. Purtryine, &c., Sugar, E. Langen, London. 

10,368. Sarery Gear for STARTING LARGE FLY-WHEELS, 
&e., R. Matthews, Hyde. 

10, 369. Hotpina Gas and other Gioses, &c., in Posi- 
tion, F, Cooper, London, 

10,870. WasHinc Apparatus for PHotoGRAPHIC Ngaa- 
tives, C. Stortz, Hassocks-gate. 

10,371. SEPARATING SMALL Particurs of [non or Sreev 
from other MateRiA.s, C. F. Hilder, London, and E. 
Scott, Newcastle-on-Tyne. 

10,372. ‘CourLina, 5. the of Twin-screw 

EssELs, W. R. Lake.—(B. Bauduin, Pola, Austria.) 

10,873. Fuses and Deronators, P. Ward, 


Gree 
10,374, ELecrric Fuses and Detonators, P. Ward, 
Greenwich. 


10,375. Waireveap, H. G. Blyth, London. 
10,376. Scarrs, P. Everitt, London. 


2lst July, 1884. 
10,377. Furnaces, W. Goode, Nottingham. 
10, 378. Rack Puuteys for Buinps, D. Plumbley, New- 


10,879. Taps or Cocks, W. Thorburn, Liverpool. 
10,380 . Lanp Ancuor, G. Peake, Crewe, 
10,381. CLAPPER for ForMING Ripors, &c., 8. Turner, 
w Haven. 
10,382. Avromatic H. E. Brittin. Swindon. 
10,883. AUTOMATICALLY PREVENTING UNDUE ACCELE- 
Morton in and Stoprine &c., ENGINES, 
J. Binns, 8. L. Chadwick, and T. Aspinall, near 
Rochdale. 
POOLS or Bospins, ilson.—{Sandberg 
Brothers, Freistadt, Germany.) re 
10,386. Jonvers’ PLanes, N. Ferencz, Austria. 
10,887. Mepicrnat Beveraos, E. J. Pond, Lomdon. 
, 888, -sacks, G. B. Harkes, London. 
10,880 W. T. H. Carman.—(J. Becker, 


10,390. . Howard, Lond 
10,301. Divipina PEARLs, Cora.s, &c., oT. Groll, Frank- 
fort-on-the-Maine. 
10,392, Cocks and Vatves, B. J. Grimes, London, 
10,393. VentrLaTinc Apparatus, C. Lawrence and T. 
m2 London, 
VENTILATING, &c., ConsERVATORIES, &c., C. 
London, 
10,895, Braces, T. Walker, Birmingham. 
10,396. AxLE Frames, W. H. B. Vanes.—(J. Niven, 
Uitenhage, Cape of Good Hope.) 
10,397. WHEELS, H. — and R, Holmes, London, 
10,398, FURNACE Firtines, C. P. Kinnell and G. 
Ro nie, London. 
10,899, HAyMAKING Macainxgs, J. Jackson, Ri 
10,400. the Acip in Extracr 8. 
Law, , near Leeds. 
10,401. Trap for Beet es, &c., A. Lamb, London. 
gong BREAKWATERS or TURNWATERS, E.0.G. . Thomas, 


10,403, or Untoapina Vessezs, T. E. Heath, 
Cardiff. 


10,404. Sewina Macuines, R. E. Sprott, Dromore. 
10,405. Srraicut Kyittinc Macuines, E, de Pass.— 
(La Société Verdier, Moreau et Compagnie, Paris.) 
10,406. J. Fernie, Philadelphia. 
10, 407. VesseL for NavicaTine Seas, "&e., J. Fernie, 
Phi ladelphia, 
10,408, GARDEN Enatnes, E. Newton, Hitchin. 
10,409. Curttina and Dressine Raas, A. J. Boult,— 
L. Coburn and J. C. Coburn, Worcester, U.S., and C, 
. Taylor, Springfield, U. 
‘PRRMANENT WAY of Rattways, A, M, Clark.— 
A, N. D. Delffs, Bedford, U 8. 
ComBINED Povurina Spout and Srovper, J. 
London, 


10,412, TosputarR Kwittina Looms, J. Imray.—(la 
‘Socisté Poron freres, fils, et Mortier, France, 
10,413. Mititany Water Bort e, W. de Cater, 


don. 
10,414, 8. Butler, London.” 
10,415. MILk Cans, A. J. J. Pinkerman, 
10,416. Macurwm, G. Innes, Hitchin, 


10,41 417, PREPARATION of NITRO-CHLORINE and Bromine 
DERIVATIVES, A. M. Clark.—( Wirth and Co., Frank- 
JSort-on-the- Main.) 

10,418, of Certain Waste Propucts from 
the MANUFACTURE of and CHLoring, C. T. 
Richardson, Jarrow-on- 

10,419, Borr.es, H. Codd, 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves expressly for Tue Encineer at the 
office of Her Majesty's Commissioners of Patents. 


5659. Sear Traps for &e., 
Thompson, Liverpool,—6th December, 1 
munication from A, New Jersey, U. 6d, 6d, 

The objects are to prevent escape of gases, 
destroy — etable organisms in the trap; and it con- 
sists in ling the trap with earn” Spe trap being 
of iron—so that in a short time a of mercury is 

deposited on the walls of the trap. The trap has a 

removable bottom cap, which holds the mercury. 

5660. Boots anp SHoes, ond W. Kirkland, 

thi ot ‘of heavy leath 

ms! in the employmen: er 
thinned down 50 as to be fies those which 
require to be elastic, ak ‘thick in those parts which 
have to be strong. 

5661. Pressure FoR WorRKING ENGINES, 

. M. Clark, London.—6th December, 1883.—(A com- 
munication from J. A. Costa, Paris. proceeded 
wit 

This relates to an auxiliary pressure generator, with 
an internal furnace, leaving no outlet to the atmo- 
sphere, and which may serve to work en; 
operating by means of gaseous pressure, or for super- 
heating the steam of steam boilers. 

5663. Ancuors, J. Barton, Gl 

1883. 6d, 


This relates to hors with ble fluke pieces; 
and consists in forming these } ieces with a projection, 
to work in a recess in the eye of pe shank, whereby 
the movement is limited. Plates 
and secure the fluke — in position in the eye. The 
fluke arms are of special form. 


5665. AppREss Lasets, &e., T. Humphreys and J. P. 
Milbourne ith D b 


urne 1883.—{ Not 
proceeded with, ) 2. 

A metal frame receives the labels, and has pro- 
jections for securing it toa basket or ‘box, so that it 
can only be removed when the lid is open. 

5666. Row Locks ror Boats, BE. Edwards, London.— 
Tth December, 1883.—{A communication from L. M. 
Gautier, jun., France.)—( Not proceeded with.) 2d. 

This relates to a clamping device for securing row- 
locks to receive the oars or sculls to boats. 


—Tth D 


ar t of two pendul 
each of which in turn, as it swings, causes the other 
to rise and then be released, whereby the proper 
length of swing is ensured. Pawls and ratchet wheels 
convert of the 

into rotary motion. 


5668. Execrric APPARATUS FOR OPERATING Foa 
Sionats on Raitways, &c., G. W. von Nawrocki, 
Berlin.—7th December, 1883, - (A communication 
Dreyse and Collhenbuse, Germany. 


This relates to apparatus applicable for use either in 
— with the ordinary railway 
tus, or for firing torpedoes, a special 
be used in either case. 


oom. R. Wyllie, West Hartlepool.— 
December, 1883. 6d. 


The inventor claims, First, the arrangement ot 
marin in hth the the low- 
pressure cylinder ween the - ure 
and intermediate cylinders; Secondly, the isede of 
arranging “ fixed-link” valve gear pny valve gear with 
which the movement of the valve is mainly derived 
from the — or swinging movement of the 
excentric rod) in combination with other parts of 
marine engines, 

5670. VecETaBLE AND ANIMAL SUBSTANCES, 
W. R. Lake, London.—i7th , 1888.—(A com- 
munication from EB. Crébassa and Baron P. C. 

t, France.) 4d. 

water, carbonate of soda, hypochlorite of lime, and— 
after prelim: bem Ret, — dioxide of barium, 
whereby it is rendered unnecessary to heat the sub- 
stance to be ‘aed for the purpose of removing the 
gummy matters. 

5671. Sarery Suspenpers For Stirrup LEATHERS, 

TA Poole.—7th December, 1883.—{ Not pro- 
ceeded with.) 2d. 


This relates to a der, which, = 
as well as by motion length 
will release the stirrup lea 
som Borers, Ketries, &c., R. Glasgow.— 
8th December, 1883.—{ Not proceeded with.) 2d. 


up —— the lid, so that flames can pass 

right through the vessel. 

6678. Dovste orn Post Carps, H. A. 
Bonneville, London.—8th December, ane com- 
munication from D. Cornilliac, Paris.) 4d. 

i aah to the manufacture of double or manifold 

cards, with perforated or gummed edges, or with 

es ordinary envelopes, proper for the trans- 

ma, as of correspondence, advertisements, patterns, 
prices current, or pamphlets. 

5674. Paint G. H. Nash, Birmingham.—Sth 

wided with an intert 
n outer ferrule an lor pro- 
jection or rim, the is rons errule being turned 
, such ferrule being ta eombination with 
an expanded or turned-over metal core for 

the knot of bristles. 

5676. MarRINer’s Compass, Sir W. Thomson, 
—8th December, 1883. 10d. 

This relates to im subedleting 
1389 of isto, and in su 

a reflecting 

for bearings, the advantages ing hat does does 

not absorb so light and objec: 

seen more distinctly; and Secondly, the lia! ty of the the 

vi coming off the mirror when ex! to 
dampness is avoided.. The degree 

card are printed so as to be read by the steerer, and 


Recoptne les are form 

of the bowl to hold quicklime. 

6678. APPARATUS FoR WEIGHING OR INDICATING ForcE, 
SrreNoTHS oR Strains, 7. H. Ward, Tipton.—8th 
December, 1883. 


strains in apparatus 
to = 8 med out. To one of the blades a frame 


is attach mies a dial, axis, and pointer, the axis 
having a pinion gearing with a toothed quadrant 


to move it therefrom. strain a 
connected to the other blade raises the bearer and 
allows the quadrant to turn on its pivot. 


5677. Gas Furnaces, F. Siemens, London.—8th Decem- 
883. 6d. 


cting and a 
furnace in that 


with the materials in the furnace or with the roof or 
walls, the flame acting chiefly or entirely ion. 
The gas and air ports are ai —_ ight that 


5679. Crusuinc Minera.s, &c., 7. R. 
— 8th er, 1883.—{ Not proceeded with.) 2d. 
This relates to improvements on patent No 4951, 
4.D. 1879, and it consists in Ry my the crushing 
of two ti and the bearings for the 
heater shaft in a & soparate casting, the shafts being 
hollow to admit air. To the outer extremities of the 
arms of each beater a ring of hard steel is fixed. 
5680. AccumuLators Srorinc ELEcTRICAL 
Eneroy, J. Greenwood, Bacup, Lancashire.—8th 
December, 1883.—( Not proceeded with.) 2d. 
The cells are charged while under « pressure’ of air 
eo to the quantity of current passed into 
5681. Printina, Propucine CoLourep Pxoto- 
orapns, &c., W. KR. Lake, London.—8th December, 
1883.—(A communication from A. Bisson, Paris.) 


Colours are printed on one face of a tran t 
gelatine film, or of proofs obtained with car of 
photoglyptic we or of proofs transferred to 

r of hic or phototypic 


parent supports are formed by trea’ paper or 
vate ble chiment in a cold bath of be , resin, 
and oil. 


5682. Macneto anp DyYNAMO-ELECTRIC MACHINES 
Continuous CURRENTS, A. de Meuron and H. 
Cuenod, Geneva.—8th December, 1883. 6d. 

od ‘parallel to. the ‘axis, the 

tu ly and pai ax: e 
ex together through wires, 
forming a lene of the circumference of the base of the 
drum, and each even number of 
of the circumference. e field magnets form 
polygon, having a of sides the 

of armature co! pole pieces are placed within 
the spaces spemttast between the internal angles and 
the surface of the armature. The brushes are fixed in 
pivotted holders, whose axles are the centres from 
which the curves of the brushes are described. 

5683. Breakina CaNnNEL, COAL, Conn, &e., J. Wood- 
ward, Manchester.—10th December, 1 

A plate with a serrated face is placed in a vertical 
position, and can be adjusted to and from a series of 
rollers one over the other and rotating in bearings, the 
rollers also being serra‘ The distance from the 

plate to the rollers decreases from top to bottom, so 
that the coal fed in at top is gradually reduced. 

5684. or Rope, A. J. F. G. Telschow, 
London.—10th December, 1883. 4d. 

The object is - form on ng in such manner as to 
obviate excessively twisti: ¢ fibres. The strands 
are powdered with resin pm hy their manufacture. 
5685. Sprinc Matrresses, A. J. Boult, London.—(A 

communication from L. Leyx, France.)—(Not pro- 
ceeded with.) 2d. 

A wooden box is strengthened at the angles 
corner pieces, and iy it cross bars are fix 
receive noiled metal at intervals, 
secured by leather stees ith eyelets, forming a net- 
work at top. 

5686. Sappies ror Bicycies, W. P. Thompson.—10th 
1883,—(A communication from T. J. Kirk- 

rick, Springfield, U.S.) 6d. 

__Béiate to the the means for giving elasticity to the 


rom Rock Borina Apparatus, J. 7. Jones and 
J. H. Wild, Leeds.—10th December, 1883. 6d. 
The drills are of any form and worked by any suit- 
able motive force, hm | a vessel or floating structure is 
employed, similar to that described in patent No. 5614, 


A.D. 1881. The object is to apply — drills to 
subaqueous rock boring, and 
is lowered from a vessel on to the 


is lowered therein, and has flexible tubes for working 

it and for supplying water to remove the debris from 

the bore hole. 

5688. Pump, H. J. Haddan, London.—10th December, 
communication from A. Reis,” Belgium.) | 


A fixed cylinder has within it a second cylinder, 
wor! likea and controlling the distribution 
of the fluid, an "ior ‘working Sn the 


second cylinder. p partly round 
reve! 


5689. Lows, 7 T. L. Daltry, Manchester.—10th De- 
relates to for operating shafts or sections 
of warps in weaving, also to means for operating the 
drop boxes of a loom. 

5691. BrusH-makixe Macuines, F. Wirth, Germany. 
—lCth December, 1883.—(A communication from 
Biirsten Pinselfabrik Donaueschingen Mez and 
Co., Germany.) 18. 2d. 

This relates to the general construction of ma- 
chinery whereby the successive operations of feeding 
single tufts of bristles, fibre, hang F &c., of proper size, 


a container, drawing to the stock, 
and cutting them off auto- 
matically performed. 


5692. Trre-wRITING H. H. Lake, London. 
—10th December, 1883.—(A communication J. 
L. Young, New York.) 6d. 

This relates to a type-writer in which a wheel with 
raised letters on its face is caused to travel over the 
paper, and over which is ons an index wheel, the 
two being connected by a bevel gear and moved 
= ag by an arm pivotted tot the centre of the index 


Sortinc or Sirtina GREEN MALtT, F. Wirth, 
from Ny, ny. lot proce wi 

The malt is screen with 
openings of such form that grains which have not 
sufficiently ge: ted can pass through them, and 
so be separated from the mass of malt which 
over the screen, 

5695. Peramputators, G. EF. Webster, Nottingham.— 
10th December, 1883. 6d. 

The object is to enable perambulators to be used as 
rocking or stationary chairs and cots, and it consists 
in forming them so that the wheels can be readily 
removed and the springs serve as rockers or supports. 

5'700. Fexpino APPARATUS FOR THRASHING MACHINES, 

R. R. Holben, Bartow, and S. Wilkerson, jun., 


— December, 1883. 6d. 
Consists Bid in a drum feeder for 
and a set of oscillating or c’ tines work: 
between or alongside of them, and receiving a - 
tive oscillating motion from a crank or its equi 
5701. Sream Enaines, 7. BE. Craven, 
December, 1883.—(A @. W. 
Price, Baltimore.) -(Complete.) 6d. 
m actuated 


Refers to steam 
ing the same, and to a reversing attachment‘ may 
be combined therewith. 
5'702. Foop Compounn, B. J. T. , London.—11th 
December, 1883.—{ Not 2d. 
Carefully dried carobs aia roasted ton about twenty 
minutes, and = cool are ground, are 


The whole are mixed a and sugar and butter 
added and flavoured to j 
11th December, 1883.—( Not eded with.) 
This consists in construct ng alarm watches with 
keyless action with only a single barrel. 


5705. Macuives ror Puipine Tornips, C. P. 


11th December, 1883.—(Not proceeded with.) 


This consists in forming the cutting bg Aber out of 
and constituting a portion of the disc or 


5706. Suzars, D. Ward and P. pole 4 
December, 1883.—( Not proceeded with. 

The object. is to spring shears to their 
blades readily separated for ciarpening or renewal, — 
it consists in the shears in two 
at the bow, where each part is provided wi 
locking indentations and projections. 


5708. Insutatinc Conpucrors, A. J. Boult, 
London 


a 

mineral bitumen and coal pitch tar wii 

Also to combining dry powdered “‘peaty” matters 
with resinous or bituminous substances, either 

ey or mixed, with a hydrocarbon fluid under 


5710. Seretps ror ARTILLERY Purposes, &., R. H. 
Brandon, Paris.—11th December, 1883.—(A commu- 
nication from Captain W.de Rohan, Paris.)—(Not 
proceeded with.) 2d. 

The object is to protect men serving field artillery 
from bullets and other small projectiles, and it con- 
sists in one or more sheets of metal erected in a perpen- 
dicular or slanting position in front of the gun. 


5711. H. Birch, Bristol. —11th 


December, 

The object is to oan the seam or cut away the 
edges of the fabric as the work progresses alongside of 
the seam, and atan uniform distance from it. 

5714. Evecrric Licutinc APPARATUS FOR SURGICAL 
Operations, &, A. M. @lark, London.—llth 
December, 1883. —(A communication from G. Trouvé, 


Paris.) ‘Bd. 

t lamp ted in a casing pro- 
vided with a reflector an} lens, and connected by 
means of a ball-and- re ye universal I joint to a frontal 
plate, which is attached to the f d bya 
strap and buckle. 


ons, ComBinep CopyInc AND Writtno Paper, 
rdo, London.—11th December, 1883.—{ Not pro- 
with.) 2d. 

A mixture of zinc ferro-cyanide and zinc ferri-cyanide 
is added to the paper pulp for the purpose of fixing 
both the ferrous po ferric salts present in the ink to 
be afterwards used with the prepared paper. 

5'719. Foroinc Botts, Screws, &c., W. Horsfall, 

ts partly in the combination 

dies between which the bar is grasped of a hollow or 

box-like tool which is to be advanced over the project- 

ing end portion of said bar, and a plunger working 

Guough said hollow tool for upsetting or forcing up the 

iron to fill the same. 

51720. Puppiixa anp oTHER Furnaces, J. Lones, C. 
Vernon, B. Holden, and R. Bennett, Smethwick, os 
12th December, 1883. 8d. 

Relates to means whereby the air supplied to the 
furnace is highly heated by the waste heat of the 
furnace. 

5721. Gas Motor —— E. C. Mills, Manchester.— 
12th December, 1 

Relates partly to the’ +. valve by the 
gas pressure with or without the aid of a spring in 

ion with s d wheel or cam which keeps 
the valve closed excepting at the times when a charge 
is to be admitted to the cylinder. 

5722. Cases ror Orpwance, C. D. Abel, 
London.—12th December, 1883.—(4 communication 
from P. Boca, Paris. rot proceeded 2d. 


This relates to the manufacture of water ee 
ridge cases for ord of 1g 
compounds. 


5723. to TIMBER WITH PRESERVATIVE FLUIDS, 


or - out admixtures of tar acids, it is subjected to 

the action of heated creosote or other oily or bitumin- 

ous body in closed vessels. 

5725. Lamps, A. Rincklake, Germany.—13th December, 
1883.—(Not proceeded with.) 2d. 

The objects are to prevent oil oozing through the 
amon by which the socket to receive screw on the 

rner is secured to the oil reservoir; and also to 
vent the oil escaping along the shaft emplo mg yr 
raise and lower the wick, and it consists in 

ployment of an elastic, impermeable packing. 

5728. Seats AND SLEEPING BerTHS OF Raitway 
RAGES, J. and F. H. W. Livesey, London.—13th 
December, age 6d. 

Relates to an it b tt: 
pillows, &c., can be folded into a a under thems 
when not required. 

5729. Worxixe Incots or Steet, d&c., B. Walker, 
Leeds.—13th December, 1883.—(Not proceeded with.) 


2d. 
Relates to the construction of a hydraulic apparatus 
for working the ingots. 

5780. Propucine Brown CoLours or UPON 
TEXTILE &e., J. C. Mewburn, London.— 
13th December, 1 {A comraunication from La 

iété P. Monnet mend Co., St. Fons, France.) 4d. 
Consists in _— ‘oducing brown colours or dyes directly 
upon textile fabrics or other pe poe Ay! the direct 
pepe upon such ma‘ tic diamines or 


5781. A. J. Boult, 
th 1 communication 
Redon, France.})—{Not hes 


Relates to the construction of a machine in which 
two chains of buckets may be worked. 


5783. GaLvanic Gossage, Widnes, 


the other of zinc, both being immersed in a solution 
of caustic soda or caustic potash. 

5784. Door Hanoies, H. H. Lake, London.—13th 
883.4 communication from C. E. 
Lacey, Calais.)\—(Not proceeded 2d. 

Relates to a ttaching the door handle, so 
as to dispense with the employment of the small screw 
usually employed. 

5785. Exprosives, W. A. Barlow, London.—13th 


December, 1883.—(A A. Gacon, 
Paris.)—(Not eeded with.) 2d. 
The inventor takes 69 kilos. of powdered nitrate of 


potash, and intimately mixes the same with 19 kilos. 
of flour of sulphur, to which is to be added 12 kilos. of 
powdered ashes, those giving a greater percentage of 


oroughl, 
into the mixture 200 grammes of tannin dissolved in 
about 8 litres phy mo and the same is triturated before 


5787. Evecrric A. C. Henderson, London. 
Pars) (hot wih 3 
B. ‘a aris. ot wi 
The outer cylindrical vessel vessel of copper is coated ex- 
— with gutta-percha, and has suspended 
within it a serpentine strip of zinc, the 
exciting liquid being a sulphate 


ite of copper solution. 


This consists 
regenerating gas 
| 
from J. B. Hyde, Brooklyn, N.Y., U.8.) 4d. : 
| 
5667. Motive Power Enatnes, JI. G. Hosmer, London, 
—ith 1883. 6d. 
ter timber has been impregnated with either an 
ry solution of tar acids or with naphthaline, accom- , 
ied or not by tar acids, or with the distillates of 
vy oils of tar obtained at temperatures above 
he bottom 1s of conical form extending up within 
the apex of the vessel, and from its apex a tube 
= 
are also inverted, so as to be by the inverted 
| | 
The object is to prevent injury arisin; m sudden : 
ut acted upon by a bearer so as to 
main’ it in a normal position, while a spring tends ' nibs ground, the husks being then roasted and ground. 
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5788. Ciocks, G. W. von Nawrocki, Berlin.—l4th 
December, 1883.—(A P. Viel- 
Berlin.)—(Not proceeded with. 

ts in the combination of a A. with a 
Jendar, and the ar 


sound for five minu' 
J. &. Selon, London.— 


1883. 
Ralates to various means the plates in 
shape and equidistant one from the other throughout 
the ey use strips of wood, insulite, 

y, plates are subjected toa 
action they are by layers of wood matting. 


5742. &., ron Heatine Purpossgs, L. 
Lefferts, New York.—l4th December, 1883.—(Not 
proceeded with.) 2d. 

The object is to present the oil or other liquid 
hydrocarbons to the rr or place of combustion in 
a very ge A vend or atomised state, and mixed 
intimately with 


- 5748. AND PREPARING FROM Peat MATE- 


RIAL FOR MAKING INTO PasTEBOARD, &c., 
A. J. Boult, London.—l4th December, 1883. = 
commu: Jrom A, Uobelohde, Hanover. —(Not 


proceeded with.) 2d. 

Relates to the boiling of the peat and its treatment 
with carbonate of soda or potash and a mineral or 
vegetable acid. 

5745. Umsrevra Fasteners, A. C. Henderson, London. 
—I5th December, 1883.—(A communication from J. 
Roy, Paris.)—{Not proceeded with.) 2d. 

The object is to secure the folds of the silk when the 
umbrella is rolled up, and it comprises a clasp and 
hook-piece. 

5748. Music SHeers ror MECHANICAL MUSICAL 
INsTRUMENTs, C. Pieper, Berlin.—l5th 
1883.—A communication from P. Ehrlich, Leipzic.) 


Consists partly in combination with valve levers of a 
mechanical musical instrument, of a circular rotating 
disc provided with parts adapted to depress the beaks 
of the levers in conformity with the notes to be 
produced. 

5749. For Ececrric Lamps, C. H. F. Miiller, 
-—15th December, 1883.—{ Not proceeded 


These are made of rattan, ee te uid 
which will i its Se 


bonised. 
5750. Vevocirepes, J. White and J. Asbury, Coventry. 
—15th December, 1883.—{ Not proceeded with.) 2d. 


The object is to prevent the vibration caused by the 
running of velocipede wheels over a rough road. 


5758. Appriances ror Packrnc ARTICLES, J. T. 
Staniland, London.—15th December, 1883.—{ Not pro- 
ceeded with.) 2d. 

Frames are provided in which the articles to be 
onan are suspended, and in such manner that con- 
cannot take place between the article packed and 

the package. 

5755. Ranwave, F. Schauman, Copenhagen.—l5th 
December, 1883.—{ Not proceeded with.) 2d. 

Relates to the construction of the chairs. 

5756. oF G. B. de Overbeck, 
London.—15th December, 1883._A communication 
from H. Niewerth, ) 2d. 

The process its in d , by means of 
an electric current, a salt of the ae with an organic 
acid, — by —" arta decomposing the chlorides in the 


5758. Rarsrvc or Heavy Bopirs, D. W. 
Sargent, London.—lith 1883.—{Not pro- 
ceeded with.) 2d. 

Relates to an arrangement of levers. 

5759. Seconpary Execrric A. C. Hender- 
son, London.—17th December, 1883.—(A communica- 
tion from N. Bassett, Paris.) : 

The element is preferably composed of two plates of 
agglomerated carbon covered with natural peroxide of 
iron wrapped in dongs 2.1 paper, and held together by 
string. These are placed without a diaphragm in a 
concentrated solution of protochloride of iron. The 
cells are coated with an i mastic d of 
yellow wax, resin, paraffin, and ‘pulverised colcothar. 
5761. Propvcrion or CARBONATE OF Ammonia, W. 

Gedge, London.—1l7th December, 1883.—(A communi- 
cation from F. C. Glaser, Berlin.) 2d. 

he carbonate of ammonia 


presen 

an excess of carbonic acid obtained by the use of an 
alkaline bicarbonate or aca 

5762. emg J. Butcher, Boston, U.S.—17th 

December, 1883. 6d. 

Relates to the one ment of an instru- 

ment for recording the distance travelled by a vehicle. 

5765. Ixpicatinc anp Recorpivc THE Heat AND 


7. Blamires, Huddersfield.—l7th 
, 1883. Not proceeded with.) 2d. 
The instruments comprise a 
thermometer wor! in conjunction with or 
from each other, and also in conjunction with = 
separately from a recording mec! 
5766. HANSOM AND OTHER CABRIOLETS, C. A. Floyd, 
ne.—l7th D 3. 4d. 


The roof is constructed in such a ones 

itcan be moved into various positions so as to give 

more or less shelter to the passenger. 

5767. &c., or MatTrers, C. 
D. Abel, London,—l7th December, 1883.—(A commu- 
nication from the Farbwerke vormals Meister Lucius 
and Briining, Germany.) 4d. 

This relates to the conversion of colouring matters 
belonging to the well-known series of azo-colouring 
matters, whether soluble or insoluble in water, into 
new compounds soluble in water, by combin *such 
azo-colouring matters with the bisulphi ites of 
or other bases. 

. Pranorortes, R. Howson, Middlesbrough-on- Tees. 
—lith December, 1883. 6d. 
ae to the arrangement of the sound board and 


5771. tHe Fiow or Gas, H. H. Lake, 
London.—lith December, 1883.—(A communication 
from M. B. Braundbeck, Stockholm.)}—{ Not proceeded 


Relates to the of a yielding partition 
which can be raised 
5775. TransMitrers ror Priytinc TeLecrapus, 
J. Allison, London.—18th December, 1883.—(A com- 
from i 


This re transmitter controlling a 
single cirenit, which may contain a number of instru- 
ments; and Secondly, to a transmitter capable of con- 
trolling a large number of circuits, each of which may 
control a large number of instruments. To tint gan 
the operation of prin’ , the prin’ 
vided yt a relay, which permits a td 
flash ” through the helix of | 
magnet, thus avoiding the appreciable 
usually occurs before the release of its armature and 
the consequent retardation of the platen and type 
wheel. 

5784. Gas on Or Motors, L. A. Groth, London.—18th 
December, 1883.—(A G. Daimler, 
Germany. )—(Not proceeded with.) 2d. 

Consists in a contrivance to press air mixed with 


as it were, a the 


mixture, and to employing the intensified tension 

power. 

5780. or Lactic AcID AND THE 
Lacratss, &c., A. G. Brookes, London.—18th Decem- 
ber, 1884.—(4 communication from T. 8. Nowell, 
Boston. 4d. 


e lactat 


of 
mordant for fixing colours ‘to and vegetable 


fibres, &c., in the process of dyeing, of which mordant 
the lactic acid formed Lby the | the described process of the 
first e chief 


5785. RecunaTinc APPARATUS FOR TURBINES AND 
Water WHeEets, &c., W. B. Wilson, Rathowen, Ire- 
December, 1883—{Not proceeded with.) 


Relates to an which the of a 


5843. Seconpary Batreriss, H. Woodward, London. 
—22nd December, 
The electrodes consist of lead 
suitable salt of lead and pierced with a number of 
holes. The tubes may then be flattened. 


5845. Mareriats ror INSULATING J. 
Clark, —22nd December, 
That kind of “ oxidised oil” which 


pared by mixing a table oil with ek) ide of 

an oxi m ex) 

to the atmosphere. This pat od is then incorporated 


way. 
5847. anp Osrarninc Tin TINNED 
METALLIC oe A. P. Price, —22nd 


turbine or water w! 
of the gates or gate thereof, so bgt} when the 7 | 
becomes too great the opening and 

speed becomes too slow, 


5787. APPARATUS FOR EQUALISING THE PRESSURE UPON 
SLIDE OR OTHER VALves, 2B. Edwards, London.— 
18th December, 1883.—(A communication A, 
Zalm, Rotterdam. )—{ Not peered with.) 2d. 

Relates to the arrangement of 

5795. Mrxrxc orn HypRocaRBon 
VAPOURS WITH SUPERHEATED STEAM AND AIR, AND 
Burnyine same, R. B. Avery, Washington, U.S.— 
18th December, 1883.—{ Not with.) 4d. 

Relates to improvements in the process and to the 
construction of apparatus. 

5798. ManuracrurE or ALUMINUM AND ALUMINUM 
Auuoys, S. P. Wilding, London.—18th D b 
1883.—(A communication from L. Grabau, Hanover.) 

Not proceeded with.) 2d. 
The object is to obtain aluminum from alumina or 
argillaceous earth, or from the fiuor combinations of 
aluminum. 


5799. Torrepors, C. A. McEvoy, London.—18th De- 
cember, 1883. 4d. 


This relates to providing ‘‘spar” torpedoes with 
driving gear, and to mechanism for within triking 
release from the spar when they come within 
distance. 

5804. Gyamxastic em, M. R. Cobbett, Ewell.— 
19th December, ‘A communication F. 
Howcroft, New York) Not proceeded any 2d. 

Consists in the application of a gripping 
clutch brake, which occupies the 
on a common outrigger, and is fixed to the 
extremity of the arm, which takes the place of an out- 
rigger in a boat. 

5806. APPARATUS FOR COMMUNICATING BETWEEN 
PERSONS AT ANY DISTANCE FROM ONE ANOTHER, G. 
C. Gibbs, London.—19th December, 1883.—{Not pro- 

Ralstes to - by which 

tes an ap) y wi persons may 
speak by signs, names, letters, or numbers. 

5808. Provrinc wire Metat Encravines Drrect 
FROM THE —_ or Rotary Wes PRINTING 
Macures, 7. Shields, Bradford.—19th December, 

4d, 


1 
Consists in producing a o> curved printing 
surface citable fa and other machines, con- 
sisting in part of a cast o 
process of stereotyping, and 
metallic printing surface suitable for printing by the 
letter-press method. 


5811. Treatment or Hops 1x Brewine, F. C. Glaser, 
communication 


Berlin.—19th December, 
Srom A. Kempe, Moscow. 6d. 

Consists in the treatment of the hops for brewing 
wherein a portion only of the hops is boiled with the 
wort in the first instance, the other portion thereof 
being charged into a Closed vessel heated either 
i arranged in connection 
with a coil oy a refrigerating t tank in such manner as 
to ee of the liquid 

agh the the count and coil, whereby the whole of the 
—— constituents of the 4 are retained in the 
extract, which, after is then added to the 


worts previously treated. 
5812. Lamps anp J. Rogers, 
, 1883.—{ Not proceeded with.) 2d. 
The object is to burn colza or other tabl 


, 1883. 

The tin is recovered by electro-di 
tion of a caustic alkali, such as ca‘ 
6848. Frre-arMs, ber H. F. Phillips, 

December, 1883.—{ Not proceeded with. 

Relates to hammerless breech- loading “arms, 

and consists in means whereby the poe Foner of the 

in relation to the stocks that occurs in the act 

of o or ex: the breech ends of the barrels 
is caused to effect coc’! of the hammers. 

MANUFACTURE OF ALKALIES AND ALKALINE 

Sauts, P. M. Justice, London.—22nd December, 1883, 


ition in a solu- 
soda, 


Relates to the manufacture of soda and commercially 
available phserhotee | by means of phosphorus contained 
in phosphoric pig iro: 

5876. AND CoMPREsSING Rops, Bars, 
anv Suartina, R. H. Brandon, Paris.—27th Decem- 
ber, 1883.—(A communication from C. C. Billings.) 
8d. 


Consists in a machine for dra and com- 
pressing or bars, of the combination of a clutch or 
uivalent pa to grasp and draw a rod or bar, a 

e, a die-seat, and points or rolls to sustain 
the said seat, with means adjust the said die-seat 
~~ ag relatively to the line of the movement of the 


5881. Propuctrnc Execrric Currents, A. M. Clark, 
London.—27th December, 1883.—(A communication 
from H. M. Paine, Newark, N.J., U.&.)-—-(Not pro- 

ites toa generat 

ing the dual of clectrical 

discharging the same ae ay conditions of 


Ones, F. C. Glaser, Berlin.— 
hk December, 1883.—(A communication from the 
v. Brben and R. Weister, 


to rocess for reducing zinc ores especi- 
ally calamine, silicious ore, Peecbitatte as also zinc 
tiene, under mixture with reducing material in a 
shaft furnace constructed in the form of a cupola fur- 
nace of circular or oval cross section, which is fed 
througha number of nozzles, arranged at one or dif- 
ferent heights, with compressed, cold, or hot air, and 
then intercepting, in suitable chambers, the zinc oxide 
immediately =e from the zinc vapours upon con- 
tact with the atm eric air. 
5894. VessEts on APPARATUS EXPOSED TO CORROSIVE 
Action, J. Imray, London.—28th December, 1883.— 


essels are constru: 
euch type having lead Sased on ths oxpesed 


surfaces. 
5915. Designs upon Gass, &c, W. H. 
rren, London.—29th December, 1883. 4d. 
This 1 selstes to a method of repeating or duplicating 


designs u glass or other material, so as to make 
exact at small cost. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gazette. 
300,400. Pump, Wilbur L. Hartford, Conn.— 


Filed. November 19th, 1 
Claim.—The Saulaeien of the P, the 


or 
ectly steady flame, without the 


5815. THe Suppty or Steam, Gas, on 
OTHER Fivtps, F. A. Pocock and BE. George, London, 
and R. Cook, Sheffield.-19th December, 1883. Py 

Relates to a combination of electro-magnets, and 

the apparatus described in patent No. 1217, of "1867 

for regulating steam engines, or the currents produ 

by electric generators. There are no drawings. 

5817. WHEELS FoR VEHICLEs, J. Hodg- 

, Warwick.—20th December, 1883. 
The “object is to facilitate the removal boa renewal 

of the rim or tire of wheels, and it consists in f 

the wheels of a central boss fixed to the axle, two 

circular metallic discs, one flat and the other conical, 

forming the sides of ‘the wheel, which are secured to 

the boss at one end, while their other ends receive a 

plain or fanged tire between them and are secured 

by bolts. The bolts securing the discs to the 
boss, and also to the rim or tire, are separate for each 

so either one may be without dis- 


5824. Piasterinc Surraces, A. M. Clark, 
London.—2th December, 1883.—(A communication 


by means of common staples. 
5827. Propuctiow +4 TRANSFER 
the us use val a@ composition consisting of 
rosin, colouring mixture, tine. 
5829. Mnvens’ Sarery Lamp, F. W. Pittuck, Hebburn- 
on- Tyne.—21st December, 1883. —{ Not proceeded with.) 
Relates to the general construction of the lamp. 


5830. Mawuracrure or Execrric Conpucrtors, &c., 
J. Kahn, London.—21st December, 1883.—({Not pro- 


The tne material is deposited 
condu 
or cord of vege’ fibre by electro deposi’ 


6835. CoMPOUNDS FOR INSULATING, 
‘© enable the commoner 

employed ion of an insula com- 

pound, the ones is dissolved out of the raw 

gum by melted paraffin wax, or other suitable hydro- 
carbon, at a temperature not exceeding the boiling 
point of the hydrocarbon employed. 

5840. Manvuracrure or MOovLpep ORNAMENTAL 
ARTICLES IN IMITATION OF WooD OR OTHER 
Carvines, C. D. Abel, London.—22nd December, 
1883.—(A communication from C. W. Radeke, Berlin.) 


lded 


Relates to the use for the 
articles in imitation of men. and other carvings of 


t, resin, ond 
material, such as slaked lime or 
Hy said — ents being mixed and used in a per- 
fectly dry state. 
5841. Desiccatine Woop, C. D. Abel, Lendon.— 
December, 1883.—(A communication from J. A. — 


the sate for «longer oF period in a 
hygroscopic chloride of sodium, 
orf of or mixtures of such sub- 


linder Q, the tubular journals I 1], the water- 
ways Y and Y!, the valves W and W!, the water-ways 


Mined bstantiall described, and 


explained in the apetiention 
404. or Utitisino Gottlieb A. 
Beciner, Allegheny City, Pa.—Filed February 7th, 


1834, 
Claim.—The method of utilising 
consists in cutting off one side of the flange, and then 


wa 


forcing the remaining side of the flange into the same 
plate of the desired gauge, sul as and for the 


burg, N.¥.—Filed April 19th, 1884. 
lai The i 


provided with the recesses 
for tne cate, Une Ges 


Jury 25, 1884, 


ends of the recesses, substantially as herein shown and 
described. 


300,585. Dynamo-gLecrric Macuine, Chas. J. Van 
Depoele, Chicago, Iil.—Filed October 19th, 1883. 
)Ins machine, an arma- 
ed with two sets of one of said sets 
rranged and connec to excite the field 
and the external. circuit, the other tly 
being arranged and connected so as to react 
upon por) to intensify the magnetism of said armatune 
core, so as to strengthen the current produced in the 
coils connected to the working circuit, substantially 
as described. Be In. a dynamo-electric machine, an 
vided with two sets of coils, one set~'the 
main—be in circuit with the field magnets of said 
¢ with the outside work, the other set—the 


magnetism than that due to the action of the field 
magnets, thus strengthening the current in 
the main coils of said armature, substantially as set 
In a dynamo-electric machine, an armature 
with two or more sets of coils or circuits, = 
orm — of said sets of coils being connected and 
to do work outside of the armature, the 
set of coils being utilised to 
said core to modify the current produced in 
ture coils — the outside work, substantially as 


armature ome conying lepend: coils 
to be partly influenced by its field magnets 


and partly by an’auxiliary circuit, portion 
the coils wound ranged tion with a 


acting directly on the d to 
the flow of in the said 
in order to the tion of current in the 
main coils of the armature, substantially as set forth. 
(8) In a dynamo-electric machine, the combination, 
th field magnets of such p ions compared with 
its armature that the former is incapable of bringing 
the latter up to its maximum efficiency, of the outside 
or pes roe coils of its armature, and a set of coils dis- 
posed around said armature core, the sole office of 
which is to sur-excite the armature core by re-enf 
the action of the field magnets thereon to bring it up 
to its maximum, as set forth. 
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The late Sir William Sieme: 


] 
ing the alarum, in such manner that the _ j 
Hy = 
With & men and a small quantity of hy: nm 
> 
auxiliary—being set apart and so connected as to 
to the armature core a higher of 
[300535] 
ay 
\ 
| 
communication Jrom H. Bgells, Bertin.) il 
— 
machine, an 
animal ous, a pe ee 
use of a chimney glass. 
from a mixture of carbonate of soda or potash and sal- 300 400] 
|| 
USS 
PRESSURE oF om Sream, Gas, on Arr > Z 
_ pw 
‘from J. Stanley, New York.) 6d. d 
Consists principally in corrugating or forming ribs i ¥, 2 
in wire cloth, whereby the same is stiffened and made co Ry 
300,404 
combustibles (gas, steam, oil, &c.) in a confined t- Ce 
protected or not cooling space at the end of a cylinder, purposes . 
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THE LONDON WATER COMPANIES AT THE 
INTERNATIONAL HEALTH EXHIBITION. 


No, I. 

Unper the energetic organisation of Lieut.-Col. Sir 
Francis Bolton, the eight London water companies have 
combined to exhibit, in a pavilion specially set apart for 
them, a very comprehensive set of eieige. gh views, and 

tude o 


tables, showing the extent and magni heir works, 
and giving statistics of their operations, together with 


Fig. |—SIEMENS' 


models of machinery, and examples of valves, pipes, meters, 
and a multitude of other appliances necessary for the 

ing on of their business. It is with this portion of 
the Exhibition that we now propose todeal. In plan the 
building is an octagon, and each of the companies has an 
eighth part of the space, the centre being occupied by a 
handsome fountain. The inside of the main building is 


entirely devoted to statistics and drawings, while specimens 
and models are displayed in an outer corridor, where the 
same principle of division has been observed as in the 
pice oe the name of each company and its sources of 
supply being conspicuously posted up in the several sections. 
- The main entrance to the corridor is through an arch con- 
structed of ordinary socket pipes, and the corridor com- 
municates with the main building by four openings, with 
drinking fountains on each side, in which an excellent 
effect has been obtained by the use of long vertical glass 
tubes, through which water is continually permitted to 
trickle. Each company has one fountain, so that within 
the com of a few yards comparison can be made 
between the eight different qualities of water supplied in 
the metropolis, though we believe, so far, that the water- 
drinking public visiting the Exhibition has been unable to 
detect any difference between the much abused Thames 
water and the much lauded supply from the chalk. We 
do not, however, purpose entering into controversial 
matters such as these, and we on to notice the method 
of distribution, in relation to the constant supply by meter 
in place of an annual charge, about which so much has been 
lately heard. The annexed table gives some details 
of the present supply by the various companies, and 
from it it will be seen that there is considerable variation in 


the different districts, the percentage of houses on constant 
yas 7'8 in the case of the Southwark and Vaux- 
mpany, and 83'5 in that of the East London Com- 


pany. 
The constant supply system is of py © both to the 
water company and the consumer, To the former chiefly 
on account of the prevention of waste, and to the latter as it 
ensures only the precise quantity used being charged for, 
and permits the entire abolition of ry, baci sto 

system, which is required with an intermittent supply. 


WATER METER. 


An efficient water-measuring machine is therefore a 
valuable instrument, and we are not surprised to find that 
considerable space has been devoted to the exhibition of 
such apparatus. Meters may ey be divided into two 
classes, viz., those for dealing with a flow of water without 
being subjected to pressure—such, for instance, as is 
necessary for registering the delivery of water into an 


is limited. Parkinson’s meter is one of those best known, 
and it consists of a light metal drum divided into compart- 
ments which are successively filled by the entering water, 
the drum revolving according to the rate of supply, and 
so registering the consumption ona suitable index. High- 
pressure meters may themselves be subdivided into two 
distinct types, viz., those known as inferential, and these 
having a positive action, the t desiderata in either 
being absolute accuracy in registration under variations 
both in amount of flow and pressure, freedom from liability 
to get out of order or to alter after being put to work, while 
it is, of course, of great importance that the power required 
to work the apparatus should be so small that the water 
issues at as nearly the same pressure asit enters, Coupled 
to these, it is obvious that the price should be so low as not 
to interfere with its gep2ral adoption even in the case of 
small houses. The construction of inferential meters is 
very simple. They generally consist of a small wheel or 

connected with suitable index gear, which is 
revolved either by passing the water through it and allow- 
ing it to escape through curved channels at the periphery, 
in a line almost tangential to it, somewhat in the manner of 
a Barker’s mill, or by guiding the water by means of 
fixed channels and allowing it to impinge against projec- 
tions on the drum. A number of such meters are in use, 
but we will probably best serve the purpose of this article 
if we confine ourselves todescribing the instrumentoriginally 
invented by the late Sir William Siemens, and manufactured 


by Messrs. Guest and Chrimes, Rotherham, which is 
exhibited by several of the water companies. Fig. 1 is a 
section through a }in. Siemens meter, the flow of water 
being indicated by arrows. A is the inlet pipe, and C a 
filter for preventing foreign and injurious substances from 
entering into the working the filter case bein 
connected by the screw D, so that it can be readily detached 
and cleansed. E is an inner filter to arrest any solid 
matter which may have escaped the first filter, either from 
its being or from some other cause. The water 
after — through the filters is conducted down the 
tube G into the drum H, and is discharged through the 
outlets on the periphery; small vanes, which are not shown 
in the engraving, being fixed to the drum in order to give 
uniformity of measurement. The drum is suppo on 
the bottom spindle K, which has a steel pivot, and is enclosed 
by the oil cup or chamber J. The upper spindle O works 
in a German silver bush P, and has the worm Q attached at 
the top for giving motion to the train of wheels, in order 
to indicate on a dial the number of cubic feet or gallons of 
water passed through the meter, the wheels working in 
the oil chamber 8, which also prevents any foreign sub- 
stances from getting into the teeth. The meter is covered 
with a cap containing the glass plate W. Since these 
instruments were first intosdnasd some thirty years ago, 
a very large number have been applied, in sizes varying 
from in. to 12in., the accuracy of measurement bei 
stated to be within 5 per cent. of the actual amount 
water passed. Their first cost being low, and bulk small, 
ns J are equally well suited for ordinary house purposes. 
as for measuring the flow in large mains. The 12in. meter 
is the size made, as the makers prefer to use the 


open cistern or tank—and those in which the water is 

exists in the or wipe, the fist 

gallons, | *¥PP supply. supply. 
East London ... 32°4 | 143,512 | 119,889 | 83°5 
Kent... 26°4 60,679 28,789 | 47°4 
Lambeth ... ... 29°6 76,932 28,564 | 37°1 
Southwark and Vauxhall) 26°88 | 101,481 7,958 78 
Chelsea . 37°56 | 32,797 3,697 | 11°2 
Grand Junction ... ... 82°25 | 48,535 30,287 | 62°4 
West Middlesex ... ... 25°55 | 68,898 15,431 | 24°1 
New River 27°84 | 140,698 20,305 | 14°4 

do not }pn.ere to say much. There are several instru- 

of considerable accuracy in use, but their application 


ments 


instruments in duplicate or triplicate, so that one can be 
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taken out for examination or repair without interfering 
with the regular supply. 

In positive meters the water is passed through a 
cylinder in which a piston reciprocates, discharging a con- 
stant volume for each inch of stroke, and it is claimed 
that no matter how small and trifling the flow is, the 
measurement is made with almost the same accuracy as 
quantities are being passed, so that the 
detection of the smallest leakage is rendered quite easy. 
This is not the case with inferential meters, as the flow of 
water may be so small as not to give sufficient reaction to 
overcome the resistance of the moving parts, and in this 
case water may be drawn off without registration. To a 
certain extent, however, this may be avoided by an 
arrangement shown by the Kent Company. This consists 
in placing a loaded valve on the main close to the meter, 
so that when the flow falls below a certain limit, the valve 
closes-and shuts off the supply from the meter on the main, 
the flow being diverted temporarily through a bypass, in 
which is placed .a small meter of such capacity as to accu- 
rately measure the minimum quantity. When the demand 
increases, the loaded valve opens automatically, and the 
large meter comes into action again. This is a plan which 
— be very advantageously applied to large mains. 

ples of positive meters e about fifty years ago 
are shown by the East London Company, and from their 

resemblance to those of modern construction, it is 
evident that engineers were on very much the same track 
then as now. 

The positive meter manufactured by Kennedy’s Patent 
Water Meter Company, Kilmarnock, is shown in section 
in Fig. 2. The measuring cylinder forms the base, and is 
fitted with a piston which is made to move perfectly water- 
tight and almost free from friction by means of a ring of 
india-rubber, which rolls between the body of the piston 
and the internal surface of the cylinder. The piston is 
made of vuleanite,as on account of the specific gravity 
being about the same as that of water, it reverses more 
easily than if it was of iron, besides being cleaner. Each 
end of the cylinder is fitted with an india-rubber seating 
on which the piston forms a water-tight joint if back pres- 
sure should foree it to either end of the cylinder; in this 
way undue pressure is prevented from being thrown upon 
the piston roller. The piston-rod passes through a stuffing- 
box in the cylinder cover, and is attached to a rack which 
gears into a pinion fixed on ashaft, the shaft being turned 
in reverse directions, actuating the index and registering 
gear, as the piston moves up and down. The rack is kept 
in gear — in a vertical line by an anti-friction 
roller carried on a stud projecting from a bracket. On the 
same axial line as the shaft isa taper cock which directs 
the water to the upper or lower side of the piston 
according to its position in relation to certain ports, a 
tumbling weight worked by the rack actuating the plug, 
and so giving a reciprocating motion to the piston. 
In the diagram the meter is shown in the position of 
having nearly completed its upward stroke. The water is 
directed by the cock down the D to the bottom of 
the cylinder, forcing up the piston, which presses the water 
which had entered on the previous down-stroke, out 
through the passage C into the outlet. When the piston 
has moved a little further, the tumbling weight will pass 
its centre of gravity and fall against an india-rubber 
buffer, moving in its descent a lever, which turns the cock 
and reverses the port openings, so that the water is 
admitted to the top of the piston, while the under side is 
opened to the outlet. At the completion of the down- 
stroke the tumbling weight, which will have been lifted 
up by the rack, falls over on the othersideand moves the cock 
in the opposite direction, so reversing the motion of the pis- 
ton. The registering gear is merely indicated in the engrav- 
ing, but will be readily understood. The lowest head under 
which a meter of this construction will deliver varies from 
4in. in those of the size to 3ft.in the smallest. Under 
any circumstances a quantity eannot be registered 
than what is delivered, as the index merely measures the 
travel of the piston. We believe that these meters give 
the most satisfactory results, both as regards accuracy and 
durability, the average repairs not exceeding from 2} to 
3 per cent. per annum on the original.cost. All parts are 
made to gauge, and when any piece requires to be replaced, 
it is easily got from stock. Another advantage is that 
the pressure is not sensibly reduced, the effect of placing a 
lin. meter in-a lin. pipe being no more than what would 
result from adding a length of 34 yards of piping. 

Figs. 3 and 4 show Frost’s patent positive water 
meters, as manufactured by the Manchester Water 
Meter,Company, Manchester. In this apparatus the 
tumbling .weight is dispensed with, the valve which 
regulates the action of the main piston being worked by a 
small. piston in a supplementary cylinder, the position of 
which is controlled by a small slide moved by the main 
piston-rod, the whole device being similar to what is 
generally adopted for the working of non-rotating steam 
or hydraulic engines. In the section the piston is 
shown in the middle of its upward stroke, the small valve 
A, which is worked directly - the main piston rod, being 
in its lowest position, so admitting water to the back of 
the small piston C, which moves the main valve E, so that 
the lower side of the piston F is opened to the supply, 
while the upper side is placed in communication with 
the outlet. When the piston approaches the top 
of its stroke the valve A is moved by a projection 
in the piston rod, so as to reverse the pressure on the 
small piston C, and cause it to travel to the other end of 
its stroke, carrying with it the main valve E, and so 
admitting the supply above the main piston and allowing 
the water to exhaust from the under side. The index 
gear is worked by a catch attached to the main piston-rod, 
which is carried up and down against the motion plate I, 
and brought into contact with a ratchet wheel connected 
with gearing outside. The cylinder is of iron lined with 
brass, and the piston is packed with cup leathers. These 
meters are compact and durable, and work with very little 
noise. In respect to maintenance, the makers state that 
the first meter of this construction has been at work over 
eight years, and is still in constant use and perfect working 


order, though no cost has been incurred for repairs. All 
the working parts are of gun-metal. 


VERTICAL COMPOUND ENGINES FOR THE 
INDIAN STATE RAILWAYS. 


TuHE Indian State Railways have asked for tenders for vertical 
compound engines for the Tirhoot and Dacca-Mymensingh Metre- 
gauge Railways. We annex a copy of the specification, and we 
give on page 82 drawings of the engi In our engravings, Fig. 1, 
is a vertical sectional elevation, and Fig. 2 a horizontal section 
through the cylinders. Fig. 3 is a side elevation, the wheel A 
being a valve to control the admission of the exhaust into the con- 
denser. Figs. 4 are views of the horizontal bracing providing 
attachments for the guides, and Figs. 5 and 6 plans of the con- 
denser, of which more views are given at the top of the page. 

The work required under this specifleation consists of two verti- 

d densing stati 'y engines, with all steam, water, 
and feed pipes, valves for steam and feed-water, air pump suction 
and delivery valves and pipes, injection cocks, all gearing and 
piping required in the engine-houses for suction and delivery, with 
duplicate parts, and all necessary fittings and bolts, &c., for con- 
necting and fixing them ready for work in India. The f 


for the engines are to be flanged, machined on the face, drilled to 
a template, and fitted with bolts, turned under the head, and faced 
on both sides of the nut. 

Engines.—Each engine is to be self-contained and direct-acting, 
and is to work at a steam pressure of 120 1b. per square inch, and 
run at a yore of 100 revolutions per minute. The cylinders are to 
be placed between two strong cast iron side frames, machined, and 
fixed to a cast iron base-plate. The base-plate in each case is to 
form the condenser of the engine, and is to be specially strengthened 
for the support of the side frames and engine. The crank shaft 
will be carried in bearings at the top of the side frames, and is to 
be coupled direct on to the main shaft. The crank shaft 
is to have a fly-wheel keyed on each end. The engine for 
the Dacca-Mymensingh Railway is to drive from one 
end of the crank shaft, and is to have a flange for 
a coupling, cast on or securely fixed to one of the 
fly-wheels for connecting to the main shaft, and the engine 
for the Tirhoot Railway is to drive from both ends of the 
crank shaft, and is to have similar flanges on both fly-wheels, so 
that the main line shafting can be connected at both ends of the 
crank shaft. The couplings for connection to the main line shaft 
in both engines are to be supplied, and are to be flange couplings 
of the same diameter in the flange as those on the fly-wheels, with 
bosses Jin. deep, bored out for the Dacca-Mymensingh engine to 


turers tendering are to supply with their tender a general drawing 
showing the arrangement, construction, and approximate weight of 
the engines they propose to supply, with a detailed description, 
and the general dimensions, including the grade of expansion in both 
high and low-pressure cylinders, the diameter and length of stroke 
of the air pump and the capacity of the i , the diameter of 
piston and connecting rods, description of the steam and expansion 
valves for the cylinders, and the diameter of the crank shaft. The 
d-awings and description of the engines are to be in accordance 
with this general specification and the drawings exhibited, the 
figured dimensions of which must be accurately worked to; the 
a rangement of the internal parts may, however, be altered to suit 
-xisting patterns. The air pump should be increased in diameter 
to suit the size of engine. The drawings exhibited may be seen at 
the office of the Director-General of Stores, India-office. Before 
proceeding with the work, general and detail working drawings are 
to be prepared by the contractor whose tender is accepted, and at 
his own expense; but they are to be submitted to and approved by 
the Inspector-General of Railway Stores before the o~ 4 is com- 
menced. The contractor is to be entirely responsible for the efficiency 
of the engines, and for their construction in accordance with the 
terms of this general specification and the approved drawings. 

Materials.— The whole of the materials used for this contract are 
to be of the best quality, and subject to the special approval of the 
Inspector-General. The cast iron used is to be of such a quality 
that a bar of the same lin. broad and 2in. deep, placed on edge on 
bearings 3ft. apart, shall not break with a less load than 30 cwt. 
suspended in the centre. The gun-metal is to be composed of 
seven — of copper to one of tin, without other admixture. The 
wrought iron is to be well and cleanly rolled, and free from scales, 
blisters, laminations, ked edges, defects, and blemishes of 
every sort, and the name of the maker must be stamped or rolled 
on every piece, where practicable. When scrap iron is used it 
must be cleaned in a properly constructed machine before being 
used for the manufacture of forgings. The iron must be of such 
strength and quality that it shall be equal to the undernamed 
several tensional strains, and shall indicate the several rates of 
= of the original area at the point of fracture that follow, 
namely :— 


p, + 


T 


ag 
strains of contrac- 
per square tion of frac- 


inch. tured area. 
Tons, 
Bars and rods under 4in. sectionalarea .. .. 24 .. .. 25 
Bars and rods above 4in. sectionalarea .. .. 24 .. .. 20 
Plates .. 10 


All the forged steel must be of such a quality that it can be welded 
easily ; a sample will be taken from it, and bent double when cold 
over a piece of the same thickness as the sample, and should it 
show any signs of fracture, at the bend or elsewhere, the whole of 
the steel represented by the tested sample will be rejected. The 
tests are to be conducted by some person approved by the Inspector- 
General, who will report the results of them to him. No iron or 
other material is to be used which, in the opinion of the Inspector- 
General, falls short of the tests and other requirements of this 
specification. The Inspector-General is to have vower to adopt any 
means he may think fit to satisfy himself that the kinds of 
materials specified are actually used throughout the contract. 
The names of the makers from whom it is pro to obtain the 
materials are to be submitted to the Inspector-General for approval 
before the commencement of the work. Should the contractor 

roceed with any part of the work before receiving from the 

pector-General the approval of the class and quality of the iron 

or other material a to be used for the execution of the 

contract, and should either of them be subsequently found, in the 

opinion of the Inspector-General, to fall short of the tests or other 

requirements of this specification, the whole of the work thus 
manufactured will be rejected. 

Workmanship.—The workmanship throughout is to be of the 
best quality and finish, and the engines are to be finished “‘ bright.” 
All castings are to be sharp and sound, and perfectly free from 
defects of every kind. All separate parts, whether of steel, cast 
iron, wrought iron, or gun-metal, are to have the letters ‘‘I. S. R.” 
stamped or cast on them. The large castings are to have the letters 
“T.S. R.,” the maker’s name, and the year of manufacture cast on 
them in some conspicuous position. the turned, bored, or fitted 
parts of the work, andall bolt heads, nuts, and screw threads are to be 
made to Whitworth’s standard sizes. All meeting surfaces are to be 
machined. All nuts of cylinders, valve covers, and glands are to be 
case-hardened and finished bright. The edges and flangesof the valve 
casings, cylinder covers, packing glands, stop valvecovers, and glands 
are to be finished bright. The cylinders are to be steam-jacketted, 
felted with the best hair felt, cleated with well-seasoned teak wood, 
and cased with sheet steel in a neat and substantial manner. Each 
cylinder is to be fitted with a bright gun-metal tallow cup, and 
water relief valves, taps, and pipes, at each end of the cylinder. 
The pistons are to be of cast iron and fitted with phosphor bronze 
ring packings, with springs and junk rings to keep them 
in position. The piston-rods are to be of mild steel, the 
crossheads of wrought iron, and finished bright. The con- 
necting rods. are to be of steel, fitted with marine ends and 
gun-metal adjustable bushes at each end and finished bright 
throughout. Suitable bright lubricators and pipes are to be fitted 
to each connecting rod. The crank shaft is to be finished bright 
throughout, and fitted with a self-acting bright gun-metal lubrica- 
tor to each journal, The engines must be provided with the best 
— means for lubrication, economy of oil, and cleanliness. 

he glands should be provided with caps to prevent any leakage 
from them running down the cylinders, and to receive swabs to 
lubricate the rods. The bottom of each slide bar must be fitted 
with cups, into which combs attached to the slides may dip and lubri- 
cate the bars. The crank shaft bearings must also be fitted with drip 
ee Alightiron gallery, with perforated iron plates and bright hand 
rails, must be attached to the engine standards to enable the engine 
driver to examine and oil the excentrics, crank shaft ings, &c. 
All packing glands and bushes are to be of gun-metal, machined 
into their places. All valves on the engines or feed pipes are to be 
of gun-metal, with gun-metal seats, machined into their places 
and ground up perfectly true. The stop valves on the engines are 
to have the spindles of steel and the hand wheels turned and 
finished bright, and those on the main steam pipe are to have the 
covers, glands, nuts, and hand wheels finished bright. All neces- 
sary steam, condensed water, injection, feed, blow off, and other 
pipes and bends in the engine house are to be supplied. All pipes 


3jin. diameter, and for the Tirhoot engine to 2}in, diameter, tho 
boss being cast large enough to bore out 3hin. diameter if found 
necessary in India. The high and low-pressure cylinders are to be 
steam jacketted, and are each to be worked off a separate crank on 
the shaft. The high-pressure cylinder is to be 8in., and the low- 
ssure ld4in. diameter, each with a piston stroke of lft. Gin. 
he clearance at each end of the cylinders is not to exceed gin. 
The ends of the cylinders are to be bored out jin. larger than the 
working barrel, so that the piston rings will overrun the barrel fin. 
at each end. The steam valves and cylinders are to be as close 
together as possible, to shorten all the steam passages. Each 
cylinder is to be fitted with a slide valve of phosphor bronze and 
an expansion valve of cast iron. The expansion valve of the high- 
ressure cylinder is to be controlled, but not worked, by a Porter's 
igh-speed governor, driven off the crank shaft, and so arranged 
that the cut-off can be regulated from one-eighth to three-quarters 
of the piston stroke. The expansion valve of the low-pressure 
cylinder is to be so arranged that it can be regulated by a screw, 
index, and hand wheel, without stopping the engine. A steam stop 
valve is to be fitted to the casing of the high-pressure cylinder. A 
copper pipe and gun-metal valve in connection with the low-pressure 
cylinder, and the steam from the boiler is to be supplied for start- 
ing the engine. Both high and low-pressure cylinders are to be 
fitted with bright gun-metal indicator cocks, pipes, and gearing 
suitably arranged for taking a diagram from both ends of each 
cylinder without removing the indicator. The crank shaft is to be 
of Lowmoor iron, and made by the Lowmoor Iron Company. It is 
to run in strong gun-metal bearings, each adjustable for wear, and 
not less than one and a-half times the diameter of the journal in 
length. The fly-wheel is to be as heavy as possible for the t 
iven, and is to be balanced to suit the cranks, and turned on the 
~ rim, and face. The air pump barrel, bucket, rod, valve seats, 
and guards are to be of gun-metal, and the valves of india-rubber. 
The suction and delivery valves and guards are to be of gun-metal 
and the valves of india-rubber. A mercury column gun-metal 
vacuum gauge and pipes are to be fitted to and supplied with each 
air pump. 

Duplicate parts.—The following duplicate parts are to be sup 
ery with each engine:—One complete set of spare brasses for 

th connecting rods of each engine, two spare sets of phosphor 
bronze piston rings for each piston, two spare sets of india-rubber 
valves for each air pump bucket, and two spare sets of suction and 
delivery valves for each air pump. 

General.—Each engine is to be tested in steam at the contrac 
tor’s works, and indicated up toa load equal to 100-horse power 
with a boiler pressure of 1201b. per square inch. All the pipes 
are to be tested by hydraulic pressure to 2401b. per square inch. 
The whole of the fittings for the erection and testing of the engines 
at the contractor’s works in England, and also for their erection 
complete in India, whether tioned in this specification or not, 
must be supplied. 

Painting, packing, and marking, &c.—After the inspector has 
examined and tested the work—for which all necessary tools and 
labour must be given him—all screwed, fitted, or bright parts are 
to be carefully coated with white lead, or such other preparation as 
the Inspector-General shall approve, and all screw holes plugged 
with wood. All other ironwork is to be carefully painted with 
three coats of Be oil paint, the first red lead and the last 
of an approved colour, so that the whole may be properly 
protected from corrosion. Every of the work, except 
the base plate and side frames, is to be ed in cases. 
The cases are to be made of I}in. thick well seasoned 
deal boarding, with 1}in. thick elm ends; the whole nailed toge- 
ther with 34in. wire nails. They are to be strengthened by 
battens pitched at a re distance along the sides, tops, and 
bottoms, each set of which is to be entirely surrounded with one 
strap of hoop iron. The cases are to have end corner posts of elm, 
and the ends are to be tied with hoop irons, each stretching across 
the end and along the sides to meet the first side battens. The 
hoop iron is to be 14in. wide, No. 18 b.w.g. thick. The joints of 
all cases are to be tongued and grooved. All articles which the 
Inspector-General shall consider to —— such protection must 
be ed in tin or zine of suitable thickness, properly soldered 
down, and enclosed in the cases taining the engines, or in 
separate cases of a similar description, as may be most suitable. 

cases are to be cleariy cut or branded, not merely painted, with 
such descriptive and + sad marks as the Inspector-General may 
require. e cost of labour, testing at contractor's works, packing, 
marking, &c,, and delivery is to be included in the sum named in 
the tender. No additional sum for extras of any nature whatever 
which has not been submitted to and approved of in writing by the 
te one before the work is commenced will be admitted. 

hotographs and tracings.—The contractor is to supply with his 
first delivery six copies of unmounted photographs of the engines 
as erected, not exceeding 10in. by 6in. He is also to supply 
three sets of neatly executed and fully dimensioned hand-made 
tracings on cloth of the engines and the foundations required for 
them, showing the general arrangement of the whole, and all the 
fittings in full detail. Each set of drawi is to consist of a 
general drawing, giving a plan, elevation, and cross section of the 
engines, the foundations for the engines, and detail tracings show- 
ing all the fittings of the engines, to a scale of not less than half 
size. These tracings are not to exceed 25in. in width, and are to 
be delivered rolled up on a wooden roller, and not folded in any 
way. 


AMERICAN EXHIBITION IN Evropr, LONDON, 1886.—In the year 
1886—101 years since John Adams, the first Minister of the United 
States who came on a friendly mission to Great Britain presented 
his credentials to King George III.—an American Exhibition is tu 
be opened in London on the 1st of May. The United States 
Government, the Governors of the several States and Territories, 
the great Civic and Commercial Corporations, having expressed 
approval, a complete representation will be given of the manu- 
factures, employments, arts and productions of the princi 
nations of the New World. Americans are indefatigable in visiting 
Europe, and are diligent students of its antiquities. They have 
been hitherto less zealous to offer to general inspection the 
treasures of their own vast dominions. The wonders of the 
Yosemité Valley, the harbour of San Francisco—the Golden 
Gate—the prairies and the Yellowstone Park, the Mammoth Caves 
of Kentucky, Plymouth Rock, the Bartholdi Monument and New 
York Harbour, will all be illustrated in the coming Exhibition. A 
separate hall—the artisans’ hall—will be devoted to the handicrafts 
pursued by white, Chinese, Indian, and Negro men and girls, 
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far apart that the current may act fairly on each, and the sum 
of the pressures forms the force which draws the rope through 
the water. The moment, however, that any parachute has 
passed round the return pulley, the current acts upon it in the 
opposite direction. It then shuts up like an umbrella, and 
assumes a volume so small that its resistance on the return 
journey is insignificant. After passing round the drum at the 
upper end, it at once opens afresh of its own accord, and once . 
more becomes part of the moving power of the whole system. ete % 
The parachutes are formed by first cutting out a complete circle ae 
of cloth, and then taking from this a sector equal to one-fifth or 
one-sixth of the total area. Such parachutes are found to keep 
their form when stretched by the water better than a surface 
originally spherical, although the latter would be theoretically 
more correct. The motion of the drum is transmitted by spur 
gear or otherwise, as may be required, to give the requisite 


8) 
It will be seen that the advantages of the system are as 
follows :—First, the facility it offers for obtaining a large work- 


GAS LIGHT BUOY. 


: 


------¥ 


THE accompanying engraving represents a light buoy made b; 
the Pintsch’s Patent Lighting for the 
The chief dimensions of the buoy are given in the engraving, 
which also shows that the gasholder is placed within the boat in 
such a ie to be protected from blows likely to cause any 
1 4 e buoy has a special form to meet its requirements 
as a lightship, and the conditions of its employment is the fast 
tidal current of the river. It was designed by Mr. C. Berthon, 
of Westminster, and is intended to carry a six months’ supply of 


gas, the burner, regulator, and lamp being on the well-known 
Pintsch system. The hull is formed of Zin. plate, 24ft. 3in. total 
length, and 9ft. beam at the line of flotation. The laps of the 
plates are 4in. wide, and rivetted with jin. rivets, spaced 2}in. 
apart centre to centre. The keel and stem are both in one piece, 
as shown, and to this the garboard strake is to be fastened. The 


8hin. by j’sin., L-iron top and bottom, with the sheer as shown. 
The hull from water line falls in as shown, so as to describe at mid- 
ships an arc of 4ft. 6in., and a circular deck of jin. plate is rivetted 
on the hull. There are two manholes, each 16in. diameter in 
the clear, placed in end plates of the circular deck as shown, and 
provided with covers gin. thick, secured by twenty screws jin. 
diameter. The edge of each manhole is stiffened by a welded 
iron ring. The surface of the mooring link that comes in con- 
tact with the shackle and mooring chain is steeled. The gas- 
holder rests upon a plate bent up on each side, and rivetted to 
the keelson, and is prevented from rolling by four gusset plates, 
with two short pieces of angle iron rivetted thereto at the ends 
and coming in contact with the holder, and at the ends by angular 
plates, and angle iron rivetted on each side and rivetted to the 
keelson. The superstructure consists of four legs of angle iron 
2hin. by 24in. by ;yin., the upper ends of the legs being attached 
to a square flanged plate for supporting the lighting apparatus. 
Four wooden battens of pitch pine, 4in. by l4in., are bolted on 
to each cant of the angle iron superstructure, with jin. galvanised 
iron bolts and nuts. 


PARACHUTE HYDRAULIC MOTOR. 


THE very singular and simple hydraulic motor which we 
illustrate herewith is the invention of a Russian engineer, 
Mr. Jagn. It is scarcely as yet known in Western Europe, 
where, however, something will probably be heard of it ere long. 
Its true field would seem to be Egypt, India, or any country 
where canals or rivers are used for irrigation, and where it is 
desired to draw water from them at particular spots in the simplest 
and cheapest manner. At present in nearly all such cases water 
is raised by hand or steam power; nevertheless, it must be 
obvious that the current of the canal itself, slow though it may 
be, is quite sufficient to raise a small portion of the discharge to 
the very moderate height generally needed to lift it over the 
banks into the adjoining fields. Why then is it not employed 
for the purpose? The answer is obvious, when we consider the 
various hydraulic motors at present in use. Of course, motors 
worked by water pressure must here be excluded; and we are 
left with scarcely anything but the undershot wheel, the turbine, 
and the screw pump. All these require expensive buildings and 
erections to set them to work, present but a very small fraction 
of their surface to the water at any one time, and must be very 
large and costly if they are to draw even a very moderate amount 
of power from such a source. There is no possibility of adjust- 
ing them readily to suit variations in the speed of the current 
or in the quantity of water required, nor of moving them from 
place to place should this be convenient. 

The motor of Mr. Jagn is on a totally different principle. Its 
essential features consist, as shown, of an endless rope made 
of hemp or aloe fibre, which takes a turn or two round a pair 
of drums mounted on a barge or pontoon, and then passes down 
the channel to return over a pulley hung from a floating punt, 
at such a depth that the whole of the rope is immersed in the 
water. Along this rope are suspended at equal intervals a 
number of parachutes made of sail-cloth. The rope passes 
through the centre of each of these, and to it are attached a 
series of strings, the other ends of which are connected to the out- 
side edge of the parachute. Thus they act like the spokes of an 


bilge pieces are rivetted on to the bilge, and made of Qin. by 
4in. by y%in. T-iron. A wooden fender, 4in. by 4in. wood, is 
fitted on both sides of hull, running from stem to stern, by 3in, by 


umbrella to prevent the parachute from opening too far under 
the pressure of the current. The parachutes must be placed so 
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ing area, which may be increased or diminished at will, accord- 
ing to the requirements of the moment, by lengthening or 
shortening the rope. Secondly, the ease with which it is erected 
and set to work. Thirdly, the small part of the river section 
which it occupies, so as to present no obstacle to navigation. 
Fourthly, the ease with which it can be mounted on a barge of 
any kind, and carried wherever it may be needed. Fifthly, it is 
not stopped, like all other hydraulic motors, by the appearance 
of ice—it has, in fact, already been worked under ice in the 
Neva. At the same time, winds and waves have no influence 
upon it. 

The principle of the apparatus is not altogether new. In 
1872 there was tried on the Ohio river an arrangement termed 
the Brooks motor. It was composed of two drums, placed hori- 
zontally and parallel to each other. Round these there 
endless chains at equal spaces apart on the length of the drums, 
and to these chains were fixed wooden blades or arms of a 
curved form, and so jointed to the frames that they opened 
when moving in one direction, and closed down on the chain 
when moving in the other. In this machine the weight of the 
chains was a serious obstacle to obtaining any large amount of 
power. The whole apparatus was mounted on a heavy wooden 
scaffold, which proved an impediment to the flow of the river. 
Again, the resistance due to the surface of the returning blades 
and to their stiffness was found to be far from insignificant. 
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In the present system Mr. Jagn has found, after many experi- 
ments, that the best effect was obtained when the parachutes 
were spaced apart at twice their diameter, and when the rope 
made an angle of 8 deg. to 10 deg. with the current. It is found 
that when open and in motion the parachutes never touch the 
bottom. This was the case with a rope containing 180 para- 
chutes of 4ft. diameter, and working in a depth of only 6ft. 
This is easily explained by the fact that the velocity of a current 
always diminishes as it approaches the bottom. Hence the 
pressure on the lower part of the parachute will be less than 
that on the upper part ; but the former pressure tends to draw 
the parachute downwards, whilst the latter tends to raise it to 
the top of the water. Thus, the latter being the larger, the 
parachute will always have a tendency to rise. In fact, it is 
necessary to sink the return pulley sufficiently deep to make 
sure that the parachutes will not emerge from the surface. For 
the same reason no intermediate supports are needed over the 
driving span; if any are needed it is for the return span, on 
which the parachutes are closed. Of course, if metal were used 
instead of hemp, the case would be entirely different, and inter- 
mediate supports would have to be used for anything but very 
moderate len 

In practice Mr. Jagn has employed two ropes wound upon the 
same pair of drums, which are mounted upon a pontoon. The 
ropes are spread out from each other, as in Fig. 1, making an 
angle of about 10 deg. The low specific gravity of the system 
enables ropes to be employed of as great a length as 450 yards, 
each of them carrying 350 parachutes of 17°2 square feet area. 
As half of these are in action at the same time, the total working 
area for the two cables is 5860 square feet. This immense area 
furnishes a considerable amount of power even in a river of 
feeble current. Comparing this with a floating water wheel of 
the type sometimes employed, and supposing this to have only 
172 square feet of working area, such a wheel must have a le 
of 46ft., a diameter of 23ft., and seventy-two floats each afte 
wide. The enormous dimensions thus required for a compara- 
tively small working area point sufficiently clearly to the advan- 
tage which remains on the side of the parachute motor. 

Thegeneralarrangementof thesystem isshown in theengraving. 
Behind the return pulleys D D are attached cords A A with some 
parachutes strung upon them. ,These present their openings to 
the current and preserve the tension of the connecting ropes. At 
the further end of each cord is a board B, which is kept in a 
vertical plane, but lying at a slight angle to the direction of the 
current; and this acts to keep the two moving ropes apart from 
each other. The two return pulleys are, however, connected by 
a line E, which can be shortened or lengthened from the pon- 
toon, and in this way the angle of inclination between the two 
ropes can be varied if required. grooved pulley presses upon 
the trailing span at the moment before it reaches the circumfer- 
ence of thedrum. It is mounted on a screwed spindle, which is 
depressed by a nut, and thus makes the wet rope grip the out- 
side of the drum in a thoroughly efficacious manner. 

The author has made a theoretical investigation of the power 
which may be developed by the system, and has worked out 
tables by which, when the velocity of the current and the other 
elements of the problem are known, the power developed by any 
given number of parachutes can be at once determined. We 
do not reproduce this investigation, which takes account of the 
resistance of the returning parachutes and other circumstances, 
but will content ourselves with quoting the final equation, 
which is as follows:—T = 0328S V%. Here T is the work 
done in H.P., S is the total working area in sq. m., and V is the 
velocity of the current in m. per sec. Taking V = 1,andS = 1 
sq. m., which is by no means an impracticable quantity, we have 
T = 0328 H.P. per sq.m. We may check this result by the 
equation given, in English measures, by Rankine—* Applied 
Mechanics,” p. 398—for the pressure of a current upon a solid 


body immersed in it. This equation, F = 18mA 3° where 


m is the weight of a unit of volume of the tluid—say 62 Ib.— 
A is the area exposed, and v the relative velocity of the current. 
Mr. Jagn finds that the maximum of efficiency is obtained when 
the rope moves at one-third the velocity of the stream. If this 
velocity be 3ft. per second, we shall have v = 2, and we then get 
F = 7 lb. per sq. ft. very nearly. Now 1 sq. metre = 10°76 sq. 
ft., and a speed of 1ft. per second (which is that of the rope) is 
60ft. per minute. Hence the H.P. realised in the same case as 


that taken above will be 1076 x 60_ HP The 


difference between the two values is very large, but Rankine 
of course, depends entirely on the value of the constant 1°8, 
which is quite empirical, and is for a flat band instead of a 
hollow parachute. Taking, however, his smaller figure, and an 
area of 544 square inches, which Mr. Jagn has actually em- 
ployed, we get a gross power = 0°137 x 544 = 74°5-horse power. 
Hence, it will be seen that the amount of power which can be 
realised by the system is far from being inconsiderable. 

Lastly, we may point out that the durability of the apparatus 
will be considerable. There is no wear except at the moment when 
the rope is passing round the drum, and even then there need be 
no slipping or grinding. The apparatus worked in the Neva was 
in very good condition after running for four months day and 
night. After five months about one-fifth of the parachutes had 
to be replaced, but after seven months the hemp rope still 
showed no signs of wear. We think we have said enough to 
show that for certain purposes, and especially, as we have already 
mentioned, for irrigation purposes, the new motor is well worthy 
of a careful and extended trial. It may be questioned even 
whether we have not here the germ of an idea which may here- 
after enable us to solve one of the most interesting and im- 
portant of engineering problems, viz., the utilisation of the 
great store of power provided for us twice daily in the ebb and 
flow of the tide. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Philip Marrack, assistant 
engineer, to the Indus, for service in the Tamar; George R. 
Taylor, acting assistant engineer, to the Orontes; Edward A. E. 
Crowley, acting assistant engineer, to the Achilles; William J. C. 
Brown, chief engineer, to the Assistance ; and Matthew R. Miller, 
chief engineer, to the Wrangler. 


Use OF DISINFECTANTS IN PARIS.—Experiments in the disin- 
fecting of rooms have been carried on throughout the past week in 
a Paris hospital, and many have witnessed the e iments con- 
ducted by Drs. Pasteur and Dujardin-Beaumetz. At present two 
systems are under discussion—the use of the liquid sulphurous 
anhydride and the simple burning of sulphur. At first the sulphur 
would not burn, and the acid, though it told on the litmus test 
papers, did not kill the microbes which M. Pasteur had left in the 
room. Now, however, by pouring a little alcohol over the sulphur, 
it has been made to burn very successfully, and by using a anal 
quantity of the disinfectant, whether in a liquid or a solid state, 
the microbes were killed. Both the rooms measured 98 cubic 
metres, and 2 kilos. of sulphur had to be burnt before the living 
organisms left in the room were destroyed. This is about the same 
amount which long experience in England has proved to benecessary. 


LETTERS TO THE EDITOR. 


THE RAILWAYS OF NEW SOUTH WALES, AUSTRALIA. 


Srr,—Nothing further has been yet done in the matter of re- 
constructing that Royal Commission appointed to inquire into the 
alleged instability of our railway bridges, with the exception that 
the Secre for Public Works dto the A bly at a 
recent date “ that the matter was still under the consideration of 
the Government.” 

The Government appears to be realising the fact that any deci- 
sions which might be arrived at by a “‘ Commission” constituted as 
this would have been, would be sure to be received with consider- 
able distrust by the impartial section of the public of the colony; 
and hence, probably, the delay which has occurred. In the nomi- 
nations originally made the best men available here for conducting 
such an eye A were, presumably, selected by the Government; 
and the fact that three out of five of the gentlemen so appointed 
are admittedly largely interested, as ironf s and manufac- 
turers, in contracts for the railway and other branches of the 
Works Department, and are open to objection on that ground, 
indicates very clearly how difficult, even if not impossible, it will 
be to arrive at any satisfactory result by means of such an inquiry 
as that proposed. 

In the meantime several other matters of importance in connec- 
tion with our railway construction and management, &c., have 
been the subject of much public attention here, some of the par- 
ticulars whereof will, I think, be of interest to your readers. 

One very prominent feature of the controversy, which has now 
assumed the phase of open and declared warfare between the chief 

rofessional and chief administrative officials of our railway 
—— has been the steel rail question. 
is item of the Montagu and Capulet quarrel had its inception 
when the present Commissioner was — to the position some 
five years since, at which time the retary for Public Works— 
the Honourable John Sutherland—was instrumental in causing 
such appointment to be made. 
Previously to this several attempts had been made, both by 
and indirect means, to obtain from the Government of the 
day concessions and protection to various local ironmakers and 
capitalists to enable them to undertake the manufacture in the 
colony of iron rails from native ores; and all such applications and 
—— were, properly and naturally enough, referred by the 
vernment to their chief professional adviser for report, the result 
being that that gentleman declined on every ion to recommend 
the Government to acquiesce in such proposals, on the very suffi- 
cient and proper grounds that he could be no party to committing 
the colony to such wasteful and extravagant expenditure of the 
public money as would be involved in the acceptance of the offers 
and applications referred to; and the engineer also strictly 
adh to his recommendations that imported steel rails only 
should be employed upon the railways constructed by him. 

It seems that, somewhat curiously, the new Commissioner almost 
immediately upon his appointment became strongly impressed with 
the opinion that however sound the engineer’s objections may have 
been up to that time against the employment of protectionist prin- 
ciples by any of the previous soi disant colonial rail manufacturers, 
that such objections were completely uncalled for and untenable 
in the case of a similar application for ions and protecti 
which was then put forward by a certain Lithgow Iron Company 
—New South Wales—the chief proprietor of which property was, 
as it soon transpired, the Honourable John Sutherland, late Secre- 
tary for Public Works; and it is now made very evident to the 
public of this no ie the recent publication of all the official 
correspondence on the subject during several years past—that the 
Commissioner has been a most consistent advocate of the employ- 
ment of the local, i.c., the Lithgow, made rails; and that he would 
have felt himself justified in paying the Lithgow Iron Company a 
considerably higher price for colonial made iron rails than that for 
which steel rails could be imported from England. 

He says, indeed, in one of his reports:—‘‘ I would suggest that a 
specification should be prepared of what is known as the bull- 
headed rail—70 Ib. to the — be made of iron, from the 
native ores of the colony; that to enable capitalists to make their 
arrangements, six months’ notice should be given, prior to the 
receipt of tenders, for the manufacture of 100,000 tons of such 
rails within ten years—the first 5000 tons to be delivered within 
twelve months of the acceptance of tender and 1000 tons per 
month thereafter ;” and proceeding to strike an average value for 
English iron rails, delivered at Lithgow, N.S.W., he arrives at the 
price as being= £10 5s. per ton, and says, “‘It is probable that as 
good, if not better, rails could be made in the colony for the same 
money. In a minute paper in reply to this we find that the engi- 
neer-in-chief says :—‘‘I confess I am at a loss to know what advan- 
tage the Government could possibly derive from such an arrange- 
ment. The price for steel rails in England at the present time 
—1880—is about £7 per ton, and will probably be considerably less 
before the expiration of the ten years over which this contract is 
su to extend. As one ton of steel rails is certainly worth at 
the very least six tons of iron rails, it appears to me that the pro- 
posal is simply to subsidise indirectly the iron industries of this 
colony. If they are to be subsidised, it should, in my opinion, be 
done by a direct vote of Parliament, and not in the indirect way 
now suggested, which would cause a very heavy loss to the colony. 
The following is a fair comparative estimate of the cost of the iron 
and steel rails :— 


Rails. 
** Cost of 100,000 tons at £10 5s, = .. £1,025,000 
»  re-rolling,atperton .. 
taking up and relaying £2 
£7 
** As this expense would have to be incurred five times, 
the total cost of re-rolling, &c., would be 100,000 
“ The total cost, therefore, of iron rails= . £4,525,000 
Steel Rails. 
** Cost of 100,000 tons at £10 5s. = 1,025,000 
“ Showing that the cost of iron rails, as recommended 
by the Commissioner, in excess of steel rails 
would be= .. .. .. £3,500,000 ” 


In the above comparison it will be seen that the life of the steel 
rails has been taken as being only six times that of the iron rail—a 
much lower — than the engineer would have been justified in 
using; whilst £10 5s. is probably a high average price to take for 
steel rails over a period of ten years. 

The publication of the above and other items of this voluminous 
and instructive correspondence has been productive of much com- 
ment in Parliament and in the public press of the colony, and it 
has been very generally admitted that the chief engineer’s position 
in the argument is unassailable. 

I should, perhaps, mention that at the t time tenders are 
invited by the Commissioner for 100, tons of rails, to be of 
colonial manufacture and of colonial ore, and delivered during the 
next ten years. This should enable those persons desirous of 
establishing the rail-maki business here to fully test the 
practicability and profitableness of the undertaking. As a 
matter of fact, some excellent veins of brown hematite ore 
are known to exist in the colony, and one, some 2ft. in thickness, 
has been opened up at Lithgow, or ‘‘ Eskbank,” Iron Company’s 
ground; but there is nothing worthy the name of an ‘‘iron mine” 
yet opened or worked in the colony, the mine just referred to, 
situated in the Blue Mountains, being little better than a lot of 
surface scratchings, no extent of systematic mining having been 


attempted; and the chief engineer is certainly correct when he 
states that at present little or nothing is positively known of the 
extent or value of the native ores, though he is of opinion that a 
good steel-making ore exists. The only opportunity yet afforded 
us of judging of the actual quality of ‘ Lithgow” made rails was 
anything but a satisfactory one, so far as the results were con- 
cerned; the tram rails rolled at Eskbank and laid on our city tram 
lines, as also some other Eskbank rails tried in the Redfern railway 
— having lived but a few months. The local ironfounders 

ave, however, had two opportunities afforded them lately of 
tendering for large iron railway structures, viz., for some 1600 tons 
in all of 6ft. cast iron cylinders for the piers of seven plate-girder 
bridges to be erected on our Homebush to Waratah rod Newcastle 
line, and for the superstructure of such bridges, some 1500 tons of 
wrought ironwork, for a total of some twenty-seven spans of 66ft. 
plate girders. A local tender for the cylinders—to be made of 
approved and tested local or imported iron—has been accepted at 
an advance of about 84 per cent, upon the English price. 

As regards the wrought iron superstructure, however, the lowest 
tender amounted to some £21 per ton; the plates used to be 
** Milton Best” or ‘‘ Monk Bridge Crown ;” the rivet holes to be 
drilled, the plates, butts, &c., to be planed, and the tests to be 
similar to those usually specified for English work. This price 
being considered too high, this tender has not been accepted.* 
Wages in the ironworkers’ trade here run from 11s, to 12s. per day. 

The mention of the “‘ Blue Mountains ” in a preceding paragraph 
suggests another brisk bit of newspaper discussion which S fataly 

n devoted to an assumed discovery of a route over those moun- 
tains by which the well-known zigzags, designed by the chief 
engineer, might have been avoided. It is only fair to state that 
the only basis for such an assumption is a flying survey by aneroid 

ling; ied by measurements or bearings—made by 
an officer of the “ Capulet” Commissioners’ department. And 
those persons who know that several years were spent in exploring 
the Blue Mountain valleys and ridges for a better line before the 
zigzag line was adopted—now some twenty years since—this newly- 
discovered route is regarded with somewhat of distrust. 

In my next and closing letter I hope to be able to give your 
readers final particulars as to the Royal Commission on bridge 
inquiry business, and also as to the reorganisation contemplated of 
our railway department. There are not a few persons here who 
think the time is opportune for following the example set by 
Victoria of importing from England a t-class and trained 
managing director or chairman of railways for our own depart- 
ment; and idering the plete block now existing therein, 
and the grave reasons we have for doubting whether our railways 
are worked as profitably as has been generally supposed, such 
a step as that will probably gain support and approval, and we may 
perhaps, in that case, hope to be able to tempt another even as 
able a man as Mr. Spaight, the Victorian chairman, to accept the 
even greater responsibility which the charge of our already large 
and rapidly-growing railway system entails. N. 8. W, 

Sydney, May, 1884 


HYDRAULIC LIFTS. 


Srr,—It is gratifying at last to see a letter from Messrs. Way- 
ood and Co. They virtually accept my statement and my figures, 
ut they quote a case which is intended to reduce the practical 

value of my proposition. The case quoted shows an excellent, 
though not quite accurate, result. But it is not a case which will 
show whether or not they lose economy, by reason of the omission 
of any provision for compensation for protrusion, and for this 
reason: The travel, 39}ft., is very short; the ram has a corre- 
spondingly small area, and both factors combine to reduce the loss 
of economy. I asked for results from a lift of not less than 60ft. 
travel, worked in common with the “‘economiser,” which, be it 
noted, receives back into itself a portion of the exhaust water. 
Neither condition is met in their reply, and the omission of each 
leads to a misleading element in the result. First, with respect to 
height, Messrs. Waygood and Co. say a example of 7Oft. is 
higher than the average of London lifts. To this I demur; and 
the question may readily be set at rest without going far outside 
the limits of this correspondence. Mr. Ellington’s ew read 
before the Mechanical Institute has been referred to. That paper 
contained reference to twelve lifts, having an average travel of 
62ft.; the maximum was 90ft. In a letter published in Engi- 
neering of May 23rd, 1884, and signed by Messrs. Stevens and 
Major, four lifts are quoted; average travel, 60ft.; maximum, 80ft. 
Mr. Gibson, in his letter appearing in your issue of June 27th, 
quotes six lifts; average travel, 60ft. essrs. Smith and Stevens, 
in their letter published by you on the 18th inst., quote one lift, 
73ft. travel. 

The Architect of last week announces that Messrs. wiaanet have 
taken an order for a 7%ft. lift, and Messrs. Smith and Stevens 
another for a 76ft. lift, from the same firm of contractors. Here 
then, are twenty-five lifts ready to hand having an average travel 
of 63ft., or only 7ft. less than my example, and 23ft. higher than 
that given by Messrs. Waygood and Co. Some of the twenty-five 
are provincial lifts. If new London buildings only are considered, 
such as the long line of Victoria-street, Westminster, the Grand, 
First Avenue, Metropolé, Army and Navy, Grosvenor, and other 
hotels and new city buildings, an average of 75ft. will be found 
_ near the truth. And as improved of lifts are known 
and confidence is gained in them, the heig t of buildings will most 
certainly increase. I therefore that P tion for 
protrusion of such long rams must become an element in a suc- 
cessful hydraulic balance lift. 

Secondly, I have stated above that Messrs. Waygood’s result is 
inaccurate. Their calculation is based upon the assumption of 
750 lb. pressure per square inch in the Hydraulic Power Company’s 
mains. But that company in their prospectus state that their 
accumulated pressure is 800 lb, per square inch. Messrs. Waygood 
and Co, may +f that pressure will reduced before it reaches 
their lift; but if they will refer to the calculation made and quoted 
by Mr. Gibson and Messrs. Smith and Stevens, they will see that 
those correspondents gave the static head—in one case the full head 
to the tank, and in the other the accumulator pressure. I have 
seen the pressure gauge go down as much as 20 per cent. of the 
static pressure, owing to the friction of pipes when the lift and 
water were put in motion. I believe the static head is the usual, 
and I consider the only fair, basis for calculation. Had Messrs. 
Waygood and Co. given a case of a lift worked from one of their 
own accumulators or “‘ economisers,” they could doubtless have also 
quoted the exact static pressure. 


Messrs. Ellington and Woodall do not appear quite to under- 
stand my letter. A few figures would, of course, make it clear to 
any engineer that to take water at a pressure of 7001b. to 800]b. 
per square inch to work a direct-acting ram lift, with a ram strong 
enough to carry 10 cwt. even 50ft. high, would involve an excess 
of lifting power, and ro ee loss of water. From that point 
of view, any differential cylinder which would suitably reduce the 
pressure might be termed an ‘‘economiser.” But who has 
erected, or pro} to erect, such an abortion as the lift imagined ? 
The differential or balance cylinder has long since left the crude 
stage assumed in Messrs. Ellington and Woodall’s letter, and in 
Mr. Ellington’s paper alluded to above, that gentleman makes a 
point of the advantage and action of his arrangement for compen- 
sation for protrusion, and my letter was penned in a spirit of 
perfect agreement with that portion of the paper. 

My objection to the misuse of the term “‘economiser” was on the 
ground that it was applied to an apparatus which was retrogressive 
as compared with its predecessors—for instance, that described by 
Mr. Ellington. ECONOMISER. 

July 24th, 


|For continuation of Letters see page 84.] 
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RAILWAY MATTERS. 


Tuer formal opening of the Arlberg Railway is to take wy in 
presence of the Emperor on the 15th September next, but the 
goods traffic will begin on the 18th of August. 


A MEETING of the shareholders of the Scarborough and Whitby 
Railway Company on Tuesday gave their sanction to a resolution 
authorising the directors to raise £160,000 by the creation of pre- 
ference stock, and the further exercise of their borrowing powers 
to the extent of £53,000. 

TRADERS at Wolverhampton hope that good will ensue from an 
interview which has just taken p between a deputation from 
the Birmingham and District Railway and Canal Rates Association 
and Mr. Lambert, the chief goods manager of the Great Western 
Railway Company. The deputation was a representative one, and 
the questions affecting the rates on metallic bedsteads, wire and 
wire rods, and other goods, were fully discussed. 


THE locomotives of the German Railroad Union in 1882 con- 
sumed, among other fuels, 49,827 tons of peat. The Austro- 
Hungarian roads in the Union burned considerable wood—209,918 
cubic metres, against 974,316 tons of lignite and 655,708 tons of 
coal. On the German roads 97 per cent. of the fuel used— 
reckoned by heating capacity—was coal; on Austro-Hungarian 
roads, only 504 per cent. The total consumed on all the Union 
roads was equivalent to 4,560,628 tons of coal. 


In concluding his report on the collision which occurred on the 
1st of June of a yomrengnr train with buffer-stops at Bank To 
station, Darlington, on the North-Eastern Railway, Witertlehenct 
C. 8. Hutchinson says :—‘* Had the engine been provided with air- 
brake fittings, so that the driver might have had brake control over 
the whole train—though he ought not to have been permitted to 
depend upon the continuous brake for ordinary running into 
terminal stations—he would have had a reserve of brake power to 
fall back upon when he found too late that his speed was too fast.” 


THE amalgamation of the Great Eastern and Great Northern 
Railways is again proposed. The union of these two companies 
was much discu in 1877, and the negotiations came to a close 
as the directors could not agree upon the terms of the ultimate 
fusion. On behalf of the Great Eastern it was proposed that the 
ultimate fusion should be 7 the holders of Great Eastern Ordinary 
Stock receiving for every £100 Great Eastern Ordinary Stock 60 per 
cent. of Great Northern Ordinary Stock; the Great Northern 
directors offered 50 per cent.—the directors of the Great Eastern 
subsequently proposed a reduction of the amount to 55 per cent.— 
but did not feel justified in making any further abatement, unless 
the Great Northern would make modifications on their side. The 
fusion would undoubtedly afford great terminal facilities, and the 
train arrangements could be made to suit public convenience. 


“* PICTURESQUE WALES: a Hand-hook of Scenery accessible from 
the Cambrian Railways,” is the title of a more than usually 
interesting, and at the same time useful, guide written by Mr. 
Godfrey Turner, and published at a very low price by the Cam- 
brian Railway Company, and in London by W. J. Adams and Sons 
and by Messrs. ome ty Marshall, and Co. Mr. Turner seems to 
have long been much interested in Wales and Welsh scenery, and 
he has produced a book which is at the same time a guide and a 
sober gossip about Wales and its history. Some engineering 
matters of interest, as the Vyrnwy water supply for Liverpool and 
some of the heavy railway work, are referred to, and the book is 
well illustrated with engravings of the scenery and with two maps. 
It relates chiefly to the central and northern part and coast of 
Wales, It is worthy of a good index, which it has not, but it will 
be found an interesting companion. 

THE alterations and extensions of the New-street station, 
Birmingham, of the London and North-Western Railway Com- 

ny, which are to make that station double its present size, and 
eave it the largest in the world, are proceeding rapidly and 
successfully. Last Sunday an important instalment of the altera- 
tions was effected at one portion of the south tunnel. Between 
half-past three in the morning and six o'clock in the evening 48ft. 
of the tunnel were demolished by an army of bricklayers and 
labourers. All the passengers arriving by the Midland and North- 
Western trains towards the north during the operations were 
stopped at Curzon-street, some distance outside the station, and 
through passengers were conveyed in omnibuses to New-street 
station to continue their journey, and passengers arriving from the 
north were similarly conveyed to Curzon-street. The arrange- 
ments worked admirably. 


“*A Goop story comes from an authentic source: Some years ago 
the floods carried away a bridge on the Michigan Central, and 
until it could be replaced there was a suspension of traffic. Said 
the General Superintendent to the blunt hard-working old master 
bridge builder, “‘ You must put all your men on that bridge; they 
must work all night, and the bridge must be completed by daylight. 
The chief engineer shall furnish you with the = pole | you shall 
go right ahead.” Early next morning the General Superinten- 
dent, in a very doubtful frame of mind, met the old bridge builder. 
** Well,” said the General, “‘ did the engineer give you a plan for 
the bridge?” ‘‘ General,” returned the old man slowly, ‘the 
bridge isdone. I don’t know whether the picture is or not.” Refer- 
ring to this the Railroad Gazette says:—‘*This story has been going 
the rounds of the newspapers recently. It is, however, at least 
twenty years old, having been first told of Stonewall Jackson and 
his bridge builder. Some one has picked it up and has turned it 
into a railroad story, although the adaptation has been rather 
clumsily done.” 

THE report of axle breakages in 1883 on the roads of the German 
RaiJroad Union shows a total of 157, against 181 in the previous 
year. Of those breaking last year 122 were iron and 35 steel. One 
of these axles had been running thirty-five years, three more than 
thirty years, 10 more than twenty-five years, and 35 more than 
twenty years. The average life of those whose age was known 
was a little less than fifteen years. Three of the broken axles 
were under nger cars, 100 under freight cars, 35 under 
tenders, and 19 underlocomotives. On the average they had run more 
than 200,000 miles each. The causes of the breakages are given 
as follows :—Defects in material, 17; defective manufacture, 2; 
an old crack that could have been detected, 49; an old crack that 
could not have been detected, 39; collisions, 3; derailment, 1; 
hot journal, 10; unknown, 36. Besides these breakages, the 
Railroad Gazette says no less than 1480 axles were taken out 
because of cracks detected in the shops, 1306 of which were under 
freight cars. The number removed the previous year was 1645. 
Of these 7 per cent. last year and 11 per cent. in 1882 were steel 
axles, but no information is given of the whole number of each 
that were in use. 


Mectkovic is at — a point of junction between the steamboat 
service on the 


— There are important coal deposits at Mostar. The total 


country is thinly populated. line is estimated to cost 

£170,000. It is in view to ee line to Serajevo, and a 

branch from Metkovic to Ragusa is spoken of by the Deutsche 


NOTES AND MEMORANDA. 


ProFESSOR HERBERT Mactxop recently exhibited in London a 
sunshine recorder made by placing a water lens in front of a 
camera box and lens. Sensitised paper is placed in the bottom of 
the box so that the focussed ray strikes on it, and as the sun moves 
i curved line or band on the paper. Several of these records 
were shown. 


At a recent meeting of the Paris Academy of Sciences, an 
account was read of a deposit of saltpetre in the neighbourhood of 
Cochabamba, Bolivia, by M. Sacc. An analysis of this vast 
deposit, which is large enough to supply the whole of the world 
with nitrate of potash, yields the following results :—Nitrate of 
potash, 60°70; borax, with traces of salt and water, 30°70; organic 
substances, 8°60; total, 100°00. The author concludes that the 
saltpetre is the result of the decomposition of an enormous deposit 
of fossil animal remains. 

DurinG the week ending June 21st, in thirty cities of the United 
States, having an aggregate population of 6,857,300, there were 
2724 deaths, which is equivalent to an annual death rate of 20°6 
per 1000. During the week ending June 28th, in thirty cities of 
the United States, having an aggregate population of 6,989,300, 
there were 3179 deaths, which is equivalent to an annual death 
rate of 23°6 per 1000. The American Sanitary Engineer says the 
main factor in the increased death rate is the great mortality among 
children under five years of age, principally from diarrhoea diseases. 


THE annual rate of mortality last week in twenty-eight great 
towns of England and Wales averaged 24°9 per 1000 of the aggre- 
gate population. The rate in Birkenhead was 13; Birmingham, 
20; Blackburn, 23; Bolton, 29; Bradford, 16; Brighton, 11; 
Bristol, 16; Cardiff, 29; Derby, 21; Halifax, 21; Huddersfield, 
15; Hull, 21; Leeds, 28; Leicester, 33; Liverpool, 32; London, 
26; Manchester, 27; Newcastle-on-Tyne, 24; Norwich, 24; Not- 
tingham, 27; Oldham, 21; Plymouth, 22; Portsmouth, 13; Preston, 
24; Salford, 21; Sheffield, 27; Sunderland, 24; and Wolverhamp- 
ton, 24. The rate in Edinburgh was 18; Glasgow, 28; and 
Dublin, 19, 

Ata recent meeting of the Berlin Physical Society, Professor 
Lampe spoke on the subject of a hypothesis respecting the forma- 
tion of the solar system set up by M. Faye in place of Laplace’s 
hypothesis. According to M. Faye’s theory, in the original uni- 
form nebular mass, vortices were formed which gave rise to the 
existence, first, of the middle planets, and then, ultimately, of the 
outer planets. This hypothesis was advanced as an — 
of the fact that the moons of Uranus and Neptune revolved in a 
direction opposite to that of the sun, the planets, and the other 
moons, a fact which was not accounted for by Laplace’s theory. 
Only a brief communication, however, had yet been published of 
oe Faye’s hypothesis, which, too, appeared to betray a number of 

une, 

M. LazARE WEILLER has conducted a series of valuable experi- 
ments with the object of ascertaining the relative electric conduc- 
tivity of metals, submitting the results to the Société Inter- 
nationale des Electriciens. They are referred to a 7 silver wire, 
1 millimetre in diameter, and having a resistance of 19°37 ohms per 
kilometre at Odeg. C., as a standard. The following are hi 
figures :—Pure silver, standard 100°00; pure copper, 100°00; silicon 
bronze (telegraph), 98°00; alloy of equal parts silver and copper, 
86°65; pure gold, 78°00; pure aluminium, 54°20; silicon bronze 


MISCELLANEA. 


A NEW first-class Thornycroft torpedo boat, for the German 
Government, made the passage to Kiel, the other day, from 
London in fifty-two hours. 


THE Sanitary Institute of Great Britain has issued a programme 
of arrangements for its Autumn Congress, which will held at 
Dublin, on September 30th and following days, under the president- 
ship of Sir Robert Rawlinson, C.B. 


THE gee of the Bridge-house Estates has announced 
that on and after Monday, the 11th prox., the carriage way of 
Blackfriars Bridge will be partially closed for the purpose of being 
repaved, and that during the execution of the work provision will 
be made for keeping open three lines of traffic to be regulated by 
the police. 

ON the 23rd inst. the Napoli, a fine passenger steamer belonging 
to the Veloce Company of Genoa, was tried over the Admiralty 
knot, and attained a mean speed of over 14 knots. The Napoli is 
a fine steamer of 2000 tons register, with cabins and accommodation 
for 800 first-class passengers and emigrants. She was originally 
fitted with horizontal engines, but these did not drive her more 
than 11 knots. Her owners last year placed her in the hands of 
the builders of the hull, Messrs. Wigham, Richardson, and Co., 
and without increasing the consumption of fuel, they have been 
able to improve the speed by no less than 3 knots per hour. 


THE producers of petroleum on the western shore of the Caspian 
Sea have been contemplating seriously the laying a pipe line 
entirely across Persia to the Persian Gulf. If this were done they 
say that they would have the Asiatic market to themselves ; which 
is not so certain, however, because there would be no traffic to the 
Persian Gulf port for vessels taking petroleum to India, China, 
&c., from it. A pipe line would have to be something more than 
700 miles long to reach the coast, and as it would for a long dis- 
tance pass through a territory of savage Kurds and other nomadic 
tribes, it is feared that it could not easily be kept in operation. 


THE preparatory measures for the junction of the sea of Aral 
with the a Sea have reached a further stage by the return 
to St. Petersburg of the Russian expedition which has been sur- 
veying the route. The Russian Government was so convinced of 
the important nature of the proposed water-way that General 
Gluchowsky, the originator of the idea, was sent at a cost of nearly 
£100,000 with a corps of experts and engineers to make the necessary 
investigations. The results of this step have not been made public, 
on the ground of their being under examination by a commission. 
It is, however, concluded in some quarters that the silence of the 
o— press indicates the non-fulfilment of the original expecta- 

ions. 

THE estimated number of letters posted for delivery within New 
South Wales during the year 1883 was 31,258,300, as against 
25,737,300 for 1882; the number of letters posted for delivery in 
the Australian Colonies and New Zealand was 1,401,900, as com- 

ed with 1,202,600 for 1882; and the number of letters posted 
or foreign despatch was 585,200, as against 498,300 for last year. 
The total number of letters posted in the colony during 1883 was 
33,245,400, as compared with 27,438,200 for last year. The 
number of newspapers posted in the colony was 18,344,500, as 
against 16,970,100 for 1882. The total number of parcels, &c., 
was 1,435,900, as compared with 1,087,400 for 1882. The total 

ber of post cards was 259,400, as against 222,800 for 1882. 


(telephone), 35°00; pure zinc, 29°90; phosphor bronze (telephone), 
29°00; alloy of equal parts silver and gold, 16°10; Swedish iron, 
16°00; pure Banca tin, 15°45; 10 per cent. aluminium bronze, 12°60; 
Siemens steel, 12°00; pure platinum, 10°60; pure lead, 8°88; pure 
nickel, 7°89; antimony, 3°88. 

M. Epovarp Lanprin, who had previously shown that when an 
intimate mixture, in certain preportions, of pure lime and quartz 
is raised to a white heat, the resulting cement sets slightly on con- 
tact with water, but becomes very hard in the presence of 
carbonic acid, has shown us the results of some new experi- 


From the annual report of the Metropolitan Board of Works for 
1883 it appears that the staff of the London Fire Brigade consists of 
670 men. The number of firemen employed on the several 
watches kept up throughout the metropolis is at present 108 by 
day, and 253 by night, making a total of 361 in every 24 hours ; 
the remaining men are available for general work at fires. The 
number of calls for fires, or supposed fires, received during the 
year was 2630. Of these 337 were false alarms, 149 proved to be 
only chimney alarms, and 2144 were calls for fires, of which 184 


ments on the hydraulicity of cements that (1) silicates of 
lime raised to high temperatures set with difficulty, and 
in any case do not harden in water, according to M. Fremy’s 
experiments; (2) for the calcination of cements to exert a maxi- 
mum influence on the setting, in connection with water, of the 
compound obtained, the process must be carried sufficiently far for 
the lime to act on the silica so as to transform it into hydraulic 
silica and not into fused silica; and (3) carbonic acid is an indis- 

nsable factor in the setting of siliceous cements, inasmuch as it 
is this substance which ultimately brings about their hardening. 


Mr. ©. V. Boys recently read a paper before the Physical 
Society on a phenomenon of electro-magnetic induction. Between 
the poles of an electro-magnet a small dise of copper is hung by a 
bifilar suspension. If the magnetic field is uniform, and the disc 
at an angle to the lines of force, then on making the magnet it is 
jerked parallel with the lines of force. If it is a changing field, 
and the disc perpendicular to the lines of force, it is repelled 
on making the magnet and attracted on breaking by the nearest 
pole. This phenomenon, which was observed by Faraday, was 
shown by Mr. Boys to be useful for determining the intensity of 
a magnetic field by measuring the throw of the disc on magnetising 
and demagnetising. It might also be employed to measure the 
resistance of bodies in the form of plates, from their diameter, 
moment of inertia, and observed throw. Any structural difference 
of resistance in different directions in the body might be deter- 
mined by its means. Mr. Boys illustrated his remarks with curves 
of results obtained by experiment. Lord Rayleigh considered that 
the effect of self-induction on the results was not likely to be serious. 


Mr. R. T. GLAZEBROOK recently read a paper before the 
Physical Society on the determination in absolute measure of the 
electrical capacity of a condenser, and on a method of finding by 
electrical observations the period of a tuning-fork. The paper 
described experiments conducted according to a method given in 
“Maxwell,” vol. ii. § 776, for measuring the capacity of a con- 
denser. Mr. J. J. Thomson showed—Philosophical Transactions, 
1883, part iiii—that Maxwell’s formula is only approximate, and 
gave the correct formula, which was used in the author’s experi- 
ments. In these tuning-forks were used of frequencies approxi- 
mately 16, 32, 64, and 128 to a second, the frequencies being 
determined by careful comparison with the clock by Lord 
Rayleigh’s method, and the corresponding values found for the 
capacity were ‘3336 m.f., ‘3340 m.f., ‘3335 m.f., ‘3337 m.f. The 
mean is ‘3337 m.f., and the experiments do not show any variation 
in the capacity, as the time of changing varies from yy to y4z of a 
second. The method also gives a ready and accurate means of 
determining the pitch of a tuning-fork, for if the capacity of the 
condenser used is known, the frequency (m) can be determined. 


At a meeting of the Physical Society on the 28th ult., Lord 
Rayleigh made a communication on the practical use of the silver 
voltameter for the measurement of an electric current. On a 
former meeting of the society the method was explained by the 
author, but on the present occasion the apparatus was exhibited. 
The author considers this the best method of determining the 
strength of current in absolute measure. One ampére deposits 
4 grammes of silver in an hour; therefore, a quarter to half an 
hour is sufficient to give 1 or 2 grammes, quantities which can be 
measured with accuracy. Any current from yy to 4 or 5 ampéres 
can be measured successfully in this way. With very weak 
currents there is a difficulty in weighing the deposits; with very 
dense currents the deposit is apt to be irregular. The author 
deprecates the use of acetate of silver, pure nitrate or pure chlorate 
of silver giving the best results. The cathode of his apparatus is a 
platinum bowl, the anode a silver sheet ——— with clean filter 
paper sealed over it to keep any loose silver from 7 on the 
cathode. The anode is immersed in the solution of silver salt ; 
and at the end of several hours—if great accuracy is required—a 
measurement of the weight of silver deposited is made by weighing 
the bowl cathode in a chemical balance, 


resulted in serious damage, and 1960 in slight damage. The fires 
of 1883, compared with those of 1882, show an increase of 218; 
a with the average of the last ten years, an increase 


THE report of the directors of the Panama Canal Company on 
the present condition of the works states that the number of men 
employed in May, 1884, was over 19,000. It is calculated that 
the excavations amount to 110,000,000 cubic metres, in addition to 
10,000,000 cubic metres of earthworks in altering the course of the 
Chagres. Up to the end of April, 1884, the total amount of work 
done is represented by 5,243,302 cubic metres of earth removed. 
Until January 1st, 1884, however, the real work of cutting the 
canal had scarcely fairly begun, and of the total of 5,243,302 cubic 
metres of earth tno | nearly half, that is to say, 2,482,768 cubic 
metres have been removed in the first four months of the present 
year. In the total of 120,000,000 cubic metres of ground to be 
excavated, 40,000,000 will be taken away by means of dredgers. 
The projector says there can be no doubt of the canal being open 
for navigation before the close of 1888. 


THE proposal to construct a ship canal across Ireland is again to 
the fore. The Dublin Freeman’s Journal has published particulars 
of the project for constructing a ship canal across Ireland, which it 
assures its readers is a reality, and has been warmly espoused by 
influential people in England. ‘‘ Elaborate plans and surveys have 
been made at considerable expense, and have been submitted by 
Captain Eades, the American engineer. The proposed canal would 
be 127 miles in length, and would contain thirty locks. For ships 
of 1500 tons the cost would be £8,000,000 ; for ships of 2500 tons 
£12,000,000 ; and for ships of 5000 tons and upwards £20,000,000. 
If built on this scale the canal would be 200ft. wide on the surface 
and 100ft. at the bottom. The passage through the canal would 
be effected by a system of towage, and it is estimated that the 
of a ship from Galway Bay to Kingstown would occupy 

tween twenty-four and thirty-six hours. An alternative scheme 
of a ship railway, on which the ships would be carried in cradles, 
which could be constructed for £10,000,000, is proposed, by which 
the duration of the passage through the island would be reduced 
to twelve hours. An immense aqueduct would have to be con- 
structed to carry the canal over the Shannon at Banogue. It 
would be over three miles in length, and would be one of the most 
difficult and costly works in connection with the undertaking.” 


Bripces and structional ironwork have been in fair demand 
during the past six months, and, Messrs. Matheson and Grant in 
their ‘‘ Engineering Trades’ Report” say:—‘‘ Prices have fallen 
only in proportion to the slightly lower cost of iron. The ironwork 
boon be 4 at home has been mainly for the widening of railways and 
the extension of existing stations. The application of machinery 
to the manufacture of iron structures has been much improved 
during the last few years; portable as well as fixed hydraulic 
rivetters are now almost universally used, and multiple drills form 
a more important part of factory equipment than omens The 
English system of rivetted connections is still preferred to the 
American plan of links or ‘eye bars’ with pin connections, and 
though bridges according to the latter method come into competi- 
tion with English bridges in South America, and have even been 
imported into the Australian Colonies, the English rivetted bridges 
are preferred where stability and permanence are valued. Steel is 
becoming more used as its price approaches that of iron. Besides 
the Forth Bridge, which will require about 10,000 tons of steel vd 
annum for the next four years, steel bridges over the Hooghley 
and the Indus are being made for the Indian railways, and will do 
much to render engineers and manufacturers acquainted with its use. 
In London, the calbeor bridge over the Thamesat Blackfriars is being 
doubled, the South-Eastern Railway bridge at Charing-cross is to 
be widened, Hammersmith Suspension Bridge is to be strengthened, 
and a new iron bridge is to be built at Battersea. The long 
— across the Thames by the Tower will probably soon 

ilt, 


| 
THE active interest taken by the Austrian Government in the 
construction of railways in Bosnia and the Herzegovina is being 
further illustrated by the paw for a line from Mctkovic to 
Mostar, following the right-bank of the Narenta, and designed to 
facilitate commerce while also — useful strategical purposes. 
tion of the stream it is _ that _ vessels can reach this 
between the terminal points about 200ft. The gauge is fixed at 4 
29°92in. so as to correspond with that of the Brood-Serajero line. 
The a way will consist of steel rails 3°54in. in height, and 
weighing about 34 lb. per running yard, the maximum gradient 
not exceeding 1 in 300. There is a tunnel about 150 yards long, - 
and various cuttings through rocky ground, &c. The three stations : 
are intended for water to the as the 


Ava. 1, 1884 


INDIAN STATE RAILWAYS. 


Fig 


N 


(For description see page 78.) 


N 
N 


ASS 


— 


Cross Section on c.d 


THE -ENGINEER. 


if if 
i} 
0° +1—— 
& 
& 
ist 
~ 


Goss Section on a.b 


Sectzon on A.B 


VERTICAL COMPOUND ENGINES, 


K---73 --> 


‘ 


4 


U0 


82 


4 
7 


4 


John SwainEng 


| 
4 
a 
i | | | 
~ st. 
GAY «--—--—- 5.6 
Y 
F tg 5. 
| 
| | | FZ 4-------t---- -------} Y 
iJ 1 a. i All Y 
4 | Z 
| Y 5 
olt | | GZ 
if 
= 
3% 
| Z 
N NN LZ 
H Injection iit t ssa N 
4 4 N 
4 4 N N NN: N 
; 4 % 4 N N NA N 
aC) OF N Nh N 
4 H N N 4 BS N 
w! 0-— cK Fz N 
EY 
SSCA 
—= 


Ava..1, 1884, 


THE ENGINEER. 83 


TIPPING’S BALANCED SLIDE VALVES. 


CROSS SECTION 
THROUCH CYLINDER y 


SKETCH OF ENCINES SHEWINC 
FRONT VIEW OF SLIDE JACKET 


THE accompanying engraving illustrates a balanced slidefvalve 
patented by Mr. H. Tipping, of Circus-street, Greenwich. Wehave 
already had occasion more than once to speak highly of Mr. 
Tipping’s launch engines, for which this valve has been specially 
invented, In our illustration it will be seen that the steam is 
admitted at A inside the slide valve S, and is exhausted through 
the steam chest C; the valve 8 is open through, B is a back plate 


VALVE 


man; it must impose no unfair duty on a boiler, nor interfere 
with the proper examination of boiler fronts and furnaces; and, 
finally, it must be so constructed and fitted that the furnace 
can be easily got at for cleaning or hand firing, should that at 
any time become n 
against stokers as a whole, would no doubt be prepared 
willingly to adopt one which fulfils all the conditions above 


SHEWING END VIEW OF VALVE 
AND BACK PLATE 


YY 


PLAN SHEWING 
BACK PLATE B 


METAL RING T 
AND STOPS 


or, if necessary, for allowing of hand stoking. It will be readily 
understood that the coal is sent into the fire like hail; that a 
perfectly level fire is maintained, as thick or as thin as is desir- 
able; that in consequence of the “hailing” of the coal the fuel 
bursts into combustion almost before it touches the fire, and 
that smoke is as a result to a remarkable extent consumed; 
furthermore, that as the firing is theoretically good, being 


Steam users, though prejudiced 


son, of the Ordsal Machine 
Works, Salford, claims for 
his invention that it does 
meet all the demands likely 
to be made on it; and, after 
experimental observation, we 
are led to conclude that his 
claims are well based. The ° 
general arrangement of the 
machine which we illustrate 
is as follows:—A large hopper 
for the reception of the coal 
to be fed into the bars stands 
well up, its top being about 
level with the top of .the 
boiler, or, if necessary, higher 
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Fig. 6—TIPPING’S BBALANCED _VALVE. 


resting thereon nearly in equilibrium, E is a diaphragm plate, F 
are nuts, tightening which will relieve the pressure on the valve, 
G is a spiral spring, the compression of which will add pressure 
in adjusting the valve. This arrangement affords a light, handy, 
and simple device, which we understand works very well, and 
may be constructed either rectangular or circular in shape and 
to any size, and for either single or double ports. In Fig. 5 the 
valve stem is not carried through the cover. 


HODGKINSON’S PATENT MECHANICAL STOKER 

Tuat there is a strong prejudice in the minds of steam users 
against all kinds of mechanical stoking is a well-known fact, and 
that such a prejudice is well founded is beyond contradiction. 
Patent after patent has been taken out for many and various 
systems of superseding hand firing; but the success which any 
one of them has attained is but small, and in most cases bitter 
disappointment has followed its adoption. The reasons which 
account for this state of affairs are of many kinds; but, gene- 
rally speaking, the failure of a “stoker” has been caused by its 
complicated mechanism, its liability to break down, and the 
generally bad and uneven kind of which it has maintained. 
A stoker to be thoroughly satisfactory must be simple in its 
mechanism, with few parts capable of failing; it must be one 
which can be worked without extraordinary care and supervision 
for an unlimited time; it must do the firing at least as well as a 


still; at its mouth is a slowly 
revolving rose, which makes 
about three revolutions in two 
minutes, and which keeps the coal 
agitated, and feeds it uniformly into 
the lower drum. The interior of this 
lower drum is fitted with a revolving 
boss, on the periphery of which two 
fans or webs are cast, the duty of which 
is to send the coal on to the bars; these 
fans or webs are curved convexly to the 
direction of their revolutions. The 
exact curve has been arrived at by 
experiment, and is so made to scatter 
the coals along the sides as well as the 
centre of the furnace. A fast running 
shaft, with a series of graduated pulleys, 
passes through this boss, which can be 
driven as occasion demands at any 
speed from 100 to 500 or 600 per 
minute, 200 having been found to b2 
the best speed, as at that it spreads 
the coal well without knocking it 
into dust. The shafts are driven . 

from the pulleys at the side of the machine; the arrange- | perfectly level and thin, and that coal of a very inferior order 
ment of speeds—one very slow, the other very quick | may be used, a high degree of economy is assured. The whole 
—being effected by means of worm wheels on a small | machine is hung by means of brackets and T-bolts from the to 
vertical shaft at the side. Below the feeding drum a fire door is | of the boiler, and so the necessity to drill holes in the front plate 
fitted for the convenience of cleaning fires, examining the furnace, | is obviated, as well as the evil of having a heavy piece of 
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mechanism with full hoppers of coal hanging from a plate already 
fully loaded, with the steam pressure on the other side of it. 
We have seen a couple of machines fitted to and working on a 
large Lancashire boiler in the works of Messrs. Bamber Bros., 
Bolton. The boiler is 7ft. in diameter by 30ft. long, and supplies 
steam to two engines, one of 18in. diameter cylinder,»the 
other of 24in. cylinder, both strokes 4ft. The safety valves are 
loaded to 75 1b. pressure, but by an ingenious contrivance the 
“stoker” is set so that it maintains steam just below the blow-off 
point, in this way:—The main steam pipe is furnished with a 
small pipe, fin. or thereabouts, which is led into a valve-box at 
a convenient place. This valve-box is fitted with a valve, which 
has a long spindle passing through a stuffing-box, and attached 
to the end of a balanced bell crank. A wire is fitted to the bell 
crank, which moves the bell fork for throwing the driving belt 
of the “stoker”’ on to the fast or loose pulley, and the same bell 
crank is also attached to the damper in the chimney. As soon 
as the set pressure is exceeded, the valve lifts, throws the bell 
crank over, which puts the driving belt for the stoker on to the 
loose pulley, and consequently stops the firing, while it, at the 
same time, puts the damper into the chimney. As soon as the 
steam drops to the desired pressure, the valve falls again, and 
by means of its bell crank pulls the damper out of the chimney, 
and starts the “stoker” again. We saw this operation being 
done automatically every few minutes; in fact, every time the 
weight on the engines was altered by the addition to or with- 
drawal frcm work of any machine in the factory, or by the 
stoppage of either engine, this arrangement acted as a governor. 
The fire-bars of this particular boiler are revolving bars, but, 
unlike others, they run out instead of in, and so 

with them the unconsumed ashes, refuse, or clinker, which 
are deposited within a handsome brass-mounted fender in front 
of the boiler. We were informed by a very intelligent fireman 
who was engaged in looking after this boiler, that since the 
adoption of the Hodgkinson stoker the consumption of coal, 
under precisely similar circumstances, had fallen from over 
20 tons per week to under 13. Ignition certainly seemed to be 
instantaneous, and combustion all but, it not quite, perfect; the 
fire was as level as a table, and from end to end one glowing 
sheet of flame. By a touch the feed could be instantly increased 
or diminished or altogether stopped. The great benefit of such 
a stoker as this is that more steam can be raised with greater 
certainty and Jess work and trouble, at a saving of from 15 to 
25 per cent., while a very much inferior class of coal can be 
used. The changing of speeds of feeding can be done in a 
moment, and the quantity of coal may be varied from 6 or 
8 tons to 35 tons per boiler per week of fifty-four hours. We 
have seen the stoker working with the ordinary fire-bars, 
with the revolving bars, and with Hodgkinson’s patent rocking 
bars, and in all cases with satisfaction and this is a point in its 
favour, as most other machines without a special grate bar are 
useless. This stoker has been tried at sea, and with highly 
satisfactory results, it being in successful use on, for instance, 
the State Line steamer State of Nevada. 


LETTERS TO THE EDITOR. 
(Continued from page 80.) 


THE MANCHESTER SHIP CANAL. 

Srr,—May I trespass on your space with a few remarks upon 
the above subject—one which is undoubtedly of wide engineering 
interest? Should you permit this letter to appear, it will not be 
probably until after the fate of the scheme has been decided at 
‘Westminster, and my object is only to invite discussion, with your 
permission, upon the particular views that I enumerate. 

The strength of the opponent’s case from an engineering point 
of view seems to have lain in the statement that in consequence of 
the exclusion of tidal water, which it is assumed would take place, 
the bar at the entrance to the Mersey would suffer. The tidal 
conditions of the Mersey have not come under my personal 
observation, but much can be learned by a study of the various 
papers, &c., that have been written on the subject. I have, how- 
ever, for several years past been intimately acquainted with the 
Humber estuary, and have made its tidal conditions a special 
study. Every estuary is, however, unlike every other estuary, 
and parallel cases cannot be well drawn; but general principles, if 
true, are equally applicable to all estuaries. 

Now, there is one view of the question of the exclusion of tidal 
water which seems to have escaped general notice, and which, if 
true, will go very far towards minimising the fear which the 
—— have as to the damage to the bar of the Mersey, which 
will ensue after the construction of the training walls of the 
canal. Hydraulic engineers are agreed as to the value of tidal 
water in maintaining the depth on the bar, and they are agreed 
also that the diminution in depth upon a bar is proportional to the 
diminution in tidal capacity. The engineering witnesses against 
the Manchester Ship Canal Bill have generally taken this as the 
basis of their arguments; they have then stated that the construc- 
tion of the training walls must inevitably be followed by silting in 
the upper estuary, and that therefore there will be a diminution in 
tidal capacity, and a consequent damage to the bar. Now,I take 
exception to the italicised portion of the conclusion above, and I 
state that, though there be silting up in the upper of an 
estuary, there will not of necessity follow the slightest diminution 
in tidal capacity, and therefore no harm to the bar. This state- 
ment can, I believe, be simply demonstrated on true scientific prin- 
ciples, and I hope the statements I am about to enumerate may be 
read and discussed in your columns, so that their truth may be 
established or otherwise. 

There are four physical conditions upon which alone the quantity 
of tidal water in a given estuary depends, viz.:—(1) The tidal force 
which generates the inflowing current; (2) the upland water that, 
in endeavouring to pass out, opposes the inflowing tidal current, 
and becomes a force opposing the tidal force; (3) the capacity of 
the entrance to the estuary to pass a volume of water; (4) the 
capacity of the tidal receiver, i.¢., of the portion of the estuary that 
receives tidal water from the sea. With regard to these points:— 
(1) The Atlantic tidal wave, on approaching the west of Ireland, is 
split up into two branches, one passing round the south and one 
round the north. These branches meet again in the Irish Sea, and 
there cause the tidal rise of some 30ft. at the entrance to the 
Mersey. As this resultant tidal wave in the Irish Sea causes the 
water surface to rise, a head of water is developed at the Mersey 
entrance, and causes the flood tide and inflowing current into the 
estuary. atever is done inside the estuary cannot affect this 
tidal rise at the entrance. Indeed, were a barrier placed across the 
entrance, the tidal rise would probably be the same, as it depends 
entirely upon external influences. Thus the tidal force which 
generates the inflowing current will be unchanged by artificial 
works in the estuary. (2) The upland water which opposes the 
tidal flow, depending upon the extent of the water-shed and rain- 
fall, will be again uninfluenced by works inside the estuary. (3) 
The quantity of water passing through any entrance channel under 
the influence of two opposing forces which are constant in their 
action—except in so far as variations arise from neap tides to 
springs and from dry to wet weather—is evidently dependent 
primarily upon the size of the entrance. The Manchester Ship 
Canal Bill does not contemplate any works at the entrance of the 
Mersey, and except by indirect action—which I shall immediately 
discuss—such as the silting up of the bar, no change will be made 
jn the capacity of the entrance to a volume of water. 

I think now it will be admitted that whatever else may follow 


from the construction of the training -walls of the canal, there will 
be the same quantity of tidal water endeavouring to pass in ; the 
same quantity ef upland waters passing out and opposing the tidal 
entry; and the same capacity of the tidal conductor—with the 
possible exception I have stated. (4) I now proceed to show to 
what extent alone any encroachment upon an estuary can cause 
exclusion of tidal water ; and if the principles I iate are true, 
the effect of the ship canal can be only so slight in this respect as 
to be inappreciable. For illustration of my remarks I refer to the 
Humber and its tides. From the entrance to the Humber estuary 
at Spurn to Naburn Lock the upper tidal limit of the Ouse is a 
distance of eighty miles. No one will maintain that the water 
entering at Spurn during the six hours of tidal rise ever reaches 
Naburn Lock in that time. The impulse generated by the entry of 
tidal water is, however, transmitted to this upper tidal limit ; and 
this impulse, determined by the quantity of water entering, is the 
sole cause of the tidal character there. The quantity of water 
entering is dependent upon the velocity of entry, and this velocity 
depends in turn upon the combination of the tidal force with the 
opposing force of the upland waters endeavouring to pass out; 
this latter force is overcome by the former, and the upland waters 
are backed up. As soon as the tide begins to fall at the entrance 
to the estuary, the total tidal impulse has been imparted, and the 
tidal water from the sea begins to flow out, and has in the next 
six hours all passed out together with the upland waters that have 
accumulated since last it was low water level at the entrance. 

Now, I submit that if the entrance to the estuary be enlarged, 
any artificial works within the estuary which cause accretion or 
reclamation will exclude tidal water only if such works are 
executed within the limits to which tidal water from the sea flows 
during the period of rising tide at the entrance to the estuary; and 
as a consequence, the farther from the entrance or bar that the 
works are removed the less will be the exclusion of tidal water. 
Refer now to Fig. 1, which represents the tidal lines in the Humber 
for a certain tide. The water surface between Hull and Spurn for 
each hour of rising tide is shown. The velocity of flow at the 
entrance during the six hours of rising tide will not exceed 2, 4, 5, 
5, 4, 2 miles respectively, and with these velocities the path of the 
first portion of water that enters is that of the curved line, suppos- 
ing there be no mixture of water; and no water entering can, 
therefore, pass beyond the point A, about twenty-two miles from 
Spurn, during the period of rising tide at Spurn. Every estuary 
has, I say, a ope ony point determined by its capacity as a 
tidal receptacle; by the capacity of the entrance to pass the 
volume of water ; and by the resultant of the forces of the tidal 
wave, and of the opposing upland waters. It is evident that if 
you do not touch the water that comes in, and do not interfere 
with the conditions upon which its quantity depends, you cannot 
exclude any of it from the estuary, and the entrance or bar cannot 
consequently suffer. In Fig. 1 the portion shaded is an area pro- 

rtional to the tidal inflow. Ifa reclamation take place at a point 

, for example, the exclusion of tidal water proper would be not in 
proportion to the depth of water where the reclamation is made, 
but to the depth B ¢ as indicated on the diagram. 

Apply now these principles to the Mersey estuary and the Man- 
chester Ship Canal. Fig. 2 is reduced from Mr. Shoolbred’s paper 
on ‘‘ The Mersey,” in vol. 46 of the Minutes of ‘‘ Proceedings” of 
the Institution of Civil Engineers, and it shows the tidal lines for 
successive hours for an equinoctial spring tide from the bar to 
Garston. Now, assuming the mean velocities of entry for such a 
tide at the bar to be 2, 4, 6,6,4,2 miles per hour respectively 
during the successive hours of rising tide, the curved line shows 
the path of the first entering water and the limit beyond which any 
works in the estuary would not exclude tidal waters from the sea. 
The extremity of the training walls of the canal is about twenty- 
two miles from the bar, and if the above assumption of velocities 
be correct, observations are required to determine this accurately. 
The diagram shows how very small a proportion of tidal water 
would be excluded even if silting up were caused to the level of 
high-water mark; and if the accretion in course of years did not 
reach above, say, half-tide level, there would be no exclusion of 
tidal water at all. And the indirect effect of the training walls in 
diminishing the depth on the bar, and the tidal capacity of the 
entrance by accretion of the barneed not be taken intoconsideration. 

The conclusion usually accepted is this, viz., that if a certain 
amount of space occupied by water in a tidal estuary be displaced 
by land or deposit, there will be an equivalent exclusion of tidal 
water. This seems to me an incorrect deduction, if what I have 
said above be true. But, it will be asked, what becomes of the 
water so —— if it be not excluded from the estuary? In 
reply, I say that beyond the limit of‘ tidal inflow as above defined, 
the tidal water in any part of the estuary exists merely as an 
effect of an impulse generated lower down, and that the displace- 
ment of the water by solid matter men A necessitates an equivalent 
absorption of the energy of the impulse in some other manner, 
such as an in velocity past the spot, or a greater oscillation 
and elevation of the tide at the place. Instances can be named 
bearing out these views. 

In conclusion, I hope I have placed the matter in a clear light, 
and that you will allow it to be discussed in your columns. 


A. C. Huvrtzic. 
Alexandra Dock Works, Hull, July 28th. 


INDIAN RAILWAY GOVERNMENT CONTRACTS. 

Srr,—As a carriage and wagon builder, whose firm has executed 
several contracts for India, I have read with some interest the 
letters of ‘‘C.E.” and ‘‘ Another C.E.” in your issues of the 11th 
and 25th inst. Setting aside the apparently personal animus, the 
chief point in “‘C.E.’s” letter is his assertion that these contracts 
are the béte noir of the market. As this writer directs his atten- 
tion solely to carriage and wagon work, perhaps a few remarks 
from one engaged in that branch may not be out of place. ‘‘C.E.” 
criticises the design of what he terms a “‘muck” wagon—I do not 
think that was the contract name—but what does it matter toa 
contractor if the design is needlessly expensive, providing that it is 
properly described in the drawings and specifications? If he has 
not the appliances or the disposition to execute the work accord- 
ingly he should not tender; it is here that the béte noir comes in, 
the builder of ordinary wagons, &c., taking a contract for ironwork 
for India has had to be taught a lesson, in some instances a bitter 
one, viz., that the old style of making wooden vehicles would not 
answer for those made of iron. Ifthe different parts of the former 
did not come together quite accurately a little coaxing would do it; 
but with iron strict accuracy is essential, necessitating. special and 
expensive machinery and elaborate templates. The old-fashioned 
— maker sneeringly calls it ‘‘watchwork,” ‘‘ locomotive work,” 

so on; but the'*‘ proof of the pudding is in the eating.” When 
we have accepted an India States contract we know precisely what 
we have to do, and the work having been rigidly inspected during 
progress, goes abroad and nothing more is heard of it. 

Is this so with all engineers? Some give out general drawings 
and require the contractor to submit detail drawings for approval, 
some wait till the pattern vehicle is complete before deciding on 
the details; and then, notwithstanding this, complaints from 
abroad have reached the contractor. 

The specifications issued by Mr. Rendel are sometimes felt to be 
needlessly oppressive, especially when an occasional inspector acts 
by the strict letter rather than the spirit of the contract; but it 
has to be borne in mind that as the work must be put together in 
India for the first time, accuracy is required, also that one result 
of good work is cheap maintenance. 

In conclusion, I may express an opinion that when our forei 
competitors have had a lesson or two in béte noir, they will net ie 
able execute the work any cheaper than we in England. 

July 28th. TEMPLATE. 


WATER-TUBE BOILERS, 


Bir,—The evidence in regard to the relative merits of different 
types of steam boilers is, of course, largely made up of ex parte 


statements from interested persons, and comparisons of relative 
performance are apt to be misleading, from the fact that the con- 
ditions of trial are seldom identical. A remarkable exception to 
this state of affairs is, however, to be found in the official report 
of the series of boiler trials conducted at the United States Centen- 
nial Exhibition. Fifteen different boilers were tested, nine of which 
were of the water-tube or sectional type, one of the marine tubular 
type, three cylindrical tubular, one Lancashire, and one a vertical 
cylinder with external water tubes. Each boiler was tested at two 
rates of combustion; the trials were of short duration, so that 
maximum results were probably obtained. The same quality of 
anthracite coal was used throughout, and each exhibitor was 
allowed to superintend the firing and management of his own 
boiler. One of the water-tube boilers could not be made tight for 
trial, so that its record does not appear in the official report. The 
performance of the other fourteen boilers, arranged in the order of 
their relative standing in respect to average evaporation, is shown 
in the accompanying table, the figures being taken from the official 
report of the trials; and it is believed that the table is worthy of 
careful examination by those who are interested in the subject of 
boiler performance :— 
Boiler Tests at United States'International Exhibition, 1876. 


| 
| cas 
Lbs. of com- =o 
bustible con- Lbs. of water evaporated gs b 
sumed hour-jinto dry, saturated steam, = 2°9 
ly, per sq. ft.'from and at 212 deg. Fah., 
of per lb. of combustible. | 
Boiler, surface, as 
| er 5255 Ba? 
Smith, cylindrical tubular, | } 
with water tube furnace | 
attachment .. .. ../0°S13 0°234 | 11°925 | 11°906 11°916 | 1°002 
Lowe, cylindrical tubular | 
with combustion cham- | | 
ber in front connection, | | 
and superheating drum |0°289 0°185 | 11°163 | 11°923 11°543 | 1-062 
Firmenich, watertube .. |0°207 0°161 | 11°064 | 11°988 11°526 | 1-084 
Galloway, Lancashire, with | | 
water tubesin flue.. .. |(0°482 0°361 | 11°216 | 11°583 | 11°400 | 1°033 
Root, water tube .. /0°S307 O°214 | 10°441 | 12°094 | 11°268 | 1°159 
Babcock and Wilcox, water | | 
tube .. .. .. .. ..j@*872 |0°236 | 10°880 | 11°822 | 11°O76 | 1°144 
Harrison, sectional .. |0°420 0°288 | 9°889 | 10°980 | 10°410 | 1°105 
Andrews, marine tubular, | | | 
with superheating tubes 0°410 0°263 | 9°745 | 11°039 | 10°392 | 1°138 
Anderson, water tube .. 0°429 0°286 | 9°568 | 10°618 | 10°093 | 
Exeter, sectional .. .. /0°239 0°159 | 9°974 | 10°041 | 10°008 | 1°008 
Megand, water tube..  .. \0°458 | 10°834 | 9°990  1°185 
Pierce, cylindrical tubular, | | 
revolving on trunnions | | | 
overfurnace .... ../0°679 |0°509 | 9°865 | 10°021  9°943 1°016 
Rogers and Black, vertical | | | 
cylinder, suspended over | | | 
furnace, with external i 
water tubes .. .. .. |0°615 0°410 | 9°429 9°613 9°521 | 1°020 
Kelly, water tube /0°426 | 8°397 | 10°312 9°355 | 1°228 
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The boiler most largely used in the United States is of the cylin- 
drical tubular type, externally fired and set in brick. When this 
form of boiler is properly designed and well set, its performance is 
believed by many engineers to be little, if any, inferior to that of 
any other type of stationary boiler in general use. This opinion is 
supported to some extent by the records of performance contained 
in the preceding table; and the following correspondence seems to 
indicate that there is at least one firm of builders of water-tube 
boilers who are not very anxious to test the question. 


L 
206, Broadway, New York, May 31st, 1884. 
The Babcock and Wilcox Co,, 30, Cortlandt-street, N.Y. 

Gentlemen,—One day, nearly two years ago, your Mr. Pratt met me in 
<email and had a short conversation with me, substantially as 

‘ollows :— 

Mr. Pratt: Can we get you to make a test of our boiler at the Richard 
Borden Man. Co. in Fall River? It was tested some time ago, but the 
ow was measured with a meter, and we are not satisfied with the 
results. 

Mr. Buel: I will try and find time to do it if you will give me afew 
days’ notice, and probably Mr. Borden will fit up the apparatus that was 
used when I tested his Corliss boilers for you. 

Mr. Pratt: { will ask Mr. Babcock to talk the matter over with you. 
Do you know that you are making a great mistake with your boilers in 
Gold-street? You should have taken our boilers. ose water-drums 
and side-pipes will burn out in a few months. We have tried the water- 
drum and found it a failure. 

Mr. Buel: Do you really think, Mr. Pratt, that you have the most 
economical boiler in the market? 

Mr. Pratt: We know it. We are ready and anxious to prove it, and for 
money. We area responsible company, with plenty of money. I mean 
just what I say, and the company will back me. 

Please inform me whether you are still ready and anxious for a 
comparative test of the evaporative performance of your boiler with that 
of any other boiler in the market, as in such case I may be able, ina 
short time, to do something towards bringing it about.—Respectfully, 
Ricuarp H, Bue. 


Il. 
The Babcock and Wilcox Co., 
Glasgow, 107, Hope-street. New York, 30, Cortlandt-street. 
New York, June 2nd, 1884. 

Richard H. Buel, Esq., 206, Broadway, New York. 

Dear Sir,—We are in receipt of your favour of May 31st. The writer 
remembers having a conversation with you at the time you were con- 
templating making additions to the American Steam, Heat, and Power 
Company's plants. At that time it was worth our while to go into com- 
petitive tests with any boiler that there was in the market. As there is 
no ee reason for it now, either to get a job or setona competitor, 
we hardly think it would pay us to spend any money on atest. Until we 
are decidedly beaten by one of the numerous group of boilers who come 
as near infringement as they dare, it rdly worth the company’s while 
to pay any attention to the efforts of this class of water-tube boilers, for 
we presume that you refer to the Sted boiler, that being your old favourite 
at the steam heating plant.—Yours truly, 

The Babcock and Wilcox Co. 
Nat. W. Pratt, Tr. 


Ill. 
206, Broadway, New York; June 4th, 1884. 
The Babcock and Wilcox Co, 30, Cortlandt-street, N.Y. 

Gentlemen,—My letter of May 3lst was prompted by the following 
circumstance :— 

An engineer in this Meee Ready: | ch of several boilers, some 
of which are of the water-tube type, Babcock and Wilcox patent, and 
others are of the cylindrical tubular type, set in brick, told me, not long 
ago, that he was satisfied, from some trials made by himself, that the 
cylindrical tubular boilers evaporated more water per pound of coal than 
was evaporated by the Babcock and Wilcox boilers. 

I thought that it would be interesting to settle this question on its 
merits by careful trials, and that you might like to take part in the trials 
and send an expert to represent you. If you are averse to spendi 
money on a test, and really believe that your boiler is more economi 
than a well-proportioned and well-set cylindrical tubular boiler, I think 
that the question of expenses could be arranged in this way:—If your 
boiler should prove to be more economical than the cylindrical tubular 
boiler, you would not be called upon to pay anything, not even the 
charges of your own expert; but if the reverse should prove to be the 
case, you would settle all the bills. 

Please let me know what you think of this.—Respectfully, 

H. 

Letter No. III. completed the correspondence; for a correspond- 
ence, like a quarrel, requires two parties, and the parties of the 
second have failed to nd. RICHARD H, BveEt, 

New York City, U.S.A., July 15th. 


THE PENISTONE DISASTER. 
S1r,—Sir Edward Watkin is reported at the half-yearly meeting 


on the 24th inst., of the South-Eastern Railway Company, to have 


of 


Ave. 1, 1834. 


THE ENGINEER. 


85 


been asked by a propce‘etor whether the brake in use on the South- 
Eastern Railway was the same as that in use on the Manchester, 
Sheffield, and Lincu‘nshire Railway, and Sir Edward’s reply as 
given in the three priacipal railway papers is to the same effect, 


viz.:— 

“The chairman .*plied that the brake used on the South- 
Eastern was the vacyim brake, which was the very best brake 
out. The brake spocen of in competition with it—viz., the 
Westinghouse brake. -was, in his opinion, one of the most com- 

licated and dangerv.s brakes that could be put into operation. 

he Westinghouse was worked with an air pump at a pressure of 
901b. to the inch. Tis was on the engine, so that if the air pump 
were to explode—and it was uot an impossibility—it would lead 
to the most dreadful disaster. In the accident which had been 
alluded to the brake did its duty. The brake was on and the 
carriages held together; and if, through Providence, the engine- 
driver could have gon another sixty yards the train would have 
got into the cutting, and there might not have been a single 
injury. 

Sir Edward is a levle 7 to quote ‘‘ Providence” in the wrong 
direction in furthera.ce of his own particular views, and is equally 
fond of making violent attacks upon anything or anybody that he 
may conceive to be au tagonistic at any particular time. It is not 
the first occasion o1 which he has made similar statements in 
regard to the Westinghouse brake—see the report of the January 
meeting of the Metro; olitan Railway Company—and his repetition 
of them at the recent South-Eastern meeting was, no doubt, 
prompted by the feeling that the vacuum brake had failed most 
unfortunately when it was wanted to save life in the course of the 
recent accident at Penist on the Manchester, Sheffield, and 
Lincolnshire Railway. 

The Westinghouse Brake Company, however unwilling they 
might otherwise be to interfere at such a time, is now bound in 
self-defence to reply to the above uncalled for and unjustifiable 
statements of Sir Edward Watkin, and I have, therefore, to 
request, on behalf of that company, that you will kindly afford 
them a limited amount of space for that purpose. 

Sir Edward Watkin has ig the ordinary non-automatic 

brake against the tingh automatic brake as 
worked on the North-Eastern, Great Eastern, Brighton, Chatham 
and Dover, North British, Caledonian, Glasgow and South- 
Western, and other railways in this country. As a proof of the 
danger of employing the latter, he states that it is worked with an 
air pump at a pressure of 90 lb, to the square inch, and that if the 
air pump on the engine were to explode it would lead to the most 
dreadful disaster. Our answer, Sir, to this allegation is that the 
Westinghouse air pump is worked by the steam from the boiler 
itself, which carries a pressure of 140 lb. or 150 1b. per square 
inch, and supplies the cylinders of the engine; ig although 
there are upwards of 11,000 of these air pumps upon engines in 
different parts of the world which are fitted with the Westing- 
house brake, and of which large numbers have been working for 
upwards of ten years, not one of them has ever exploded, which is 
more than can be said for the boilers of the locomotive engines them- 
selves. Moreover, if an air pump were to explode, the damage to 
be feared from it would be infinitesimal as compared with that of 
an explosion of the engine boiler. 

We can only suppose that Sir Edward Watkin has ventured 
upon this absurd statement for the reason that he could not find a 
better argument, and that ‘any stick is good enough to beat a dog 
with,” and the only conclusion to be derived from it is that, 
according to Sir Edward’s views, the locomotive engine itself is a 
most dangerous appliance, and should no longer be employed on 
English railways. 

In dispute of Sir Edward Watkin’s other assertions, we cannot 
do better than inclose a printed copy of Mr. T. E. Harrison’s 
notes on the working and maintenance of the Westinghouse brake 
on the North-Eastern Railway. No railway engineer in this 
country can be idered more petent, more impartial, or 
more independent than Mr. Harrison, and his testimony on this 
subject is the most valuable that could be adduced, as it has been 
compiled by himself, unsolicited, for his own information. 

But what is of still greater interest to the general public is the 
action of the vacuum brake in the Penistone accident, and the 
results that would have been obtained if the train to which this 
disaster happened had been fitted with the Westinghouse brake. 
The facts of the case are briefly these :—The crank axle of the 
engine failed while the train was running at its usual high speed 
near the Bullhouse signal-box. The engine of the train ran up- 
wards of 500 yards before it came to a stand, with the tender and 
the horse-box still attached to it. The other vehicles of the train 
were more or less damaged or destroyed after running upwards of 
200 yards from the point at which, according to the evidence, after 
the fracture of the crank axle the vacuum brake was applied. 
This distance of 200 yards was sufficient to bring the train to a 
stand, as shown not only by experiments specially tried on 
different lines of railway, but also in the ordinary working of the 
Westinghouse brake on every line on which it is in daily use for 
every stoppage of every train which is so fitted. The engine and 
every vehicle of this particular train might and would either have 
been brought to a dead stand within these 200 yards, or the speed 
at the end of the 200 yards would have been so much reduced that 
none of the carriages would have been damaged, and that no man, 
woman, or child would have been injured. Major Marindin, the 
Government inspector, says: ‘‘ Had the brake been automatic I 
think there is no doubt that the rear vehicles would have gone 
over the bank at very much less speed, even if they had not been 
stopped before going over.” 

If there is any doubt on this subject, let a train, fitted with the 
Westinghouse brake, similarly constituted, be run over the same 
spot, and let it be ascertained within what distance such a train 
unning at the same speed could be stopped. Surely, Sir, the 
frightful loss of life and injuries which have been sustained by so 
many passengers would justify this easily made experiment. 

One point to which we should not, in conclusion, omit to refer 
is this, that when a coupling fails between two carriages or else- 
where, or if the brake apparatus is injured in any way, there is no 
brake power left on a train fitted with the vacuum brake, whereas 
when a coupling fails on any portion of a train fitted with the 
Westinghouse brake, or should any part of the apparatus be 
damaged, the brake blocks are applied with full force to the engine 
and every wheel throughout the train. 

I may add that during three years and nine months there has 
been an increase in the sales of Westinghouse automatic brakes of 
8276 sets of apparatus for engines, and 49,563 for carriages and 
wagons, there being altogether on the 30th of April last, 11,553 
sets for engines and 63,065 for carriages and wagons. These figures 
should in themselves be sufficient refutation of Sir Edward 
Watkin’s groundless accusations. 

ALBERT KaPTEYN, secretary, the Westinghouse 
Brake Company, Limited. 
Canal-road, King’s-cross, London, N. 


S1r,—The Standard of to-day has the following paragraph, which 
occupies exactly eight and a-half lines:—‘*The Midland five o’clock 
express from London to Manchester and Liverpool met last evening 
with an accident to the engine at Elstree, which delayed the train 
for an hour and a-half. It appears that while running at full 
speed the axle of the engine gave way, but the driver at once 
— the brake and stopped the train, which was put into a 
siding till a fresh engine was procured. No inconvenience was 
experienced beyond the delay.” It is needless to state in your 
0 that the Midland Railway Company has adopted the 

estinghouse air brake, and it is equally superfluous to point out 
that but for this brake not eight and a-half lines but several 
columns would probably have been required to describe the con- 
pn eer of the failure of the locomotive axle had the train been 
fitied with the vacuum nen-antomatic brake, as in jhe Penistone 


disaster on the 16th July on the Manchester, Sheffield, and Lincoln 
Railway. STEPHEN H. TERRY. 

17, St. Philip’s-road, Surbiton. 
July 25th, 


Sir,—May I be permitted to trespass on your valuable space to 
suggest that iron or steel can be by submitting 
the axle to strain and magnetism, exploring with a magnetic 
needle? All that is needed is the poles of a powerful electro- 
magnet and a small es needle in a glass tube. A magnetic 
chart of any angle could be drawn, and any change in homogeneity 
noted. I hope that some attention may be paid to this practical 
thod of diagnosing hidden defects in iron and steel submitted to 
such varying stresses, and many distressing delays and accidents 
thereby prevented, PHILLIP BRawAM, F.C.S. 
July 29th. 


THE WILMSLOW ACCIDENT. 

Srr,—On the 7th July a collision occurred at Wilmslow, on the 
London and North-Western Railway. An express engine was 
making a trial trip from Longsight and running at a speed of end 
miles an hour under the direction of a foreman fitter. The bl 
system was improperly worked, Webb’s steam brake failed to act, 
a collision followed, and the fitter was killed by jumping off the 
engine. The driver has been committed for manslaughter, arrested 
and locked up. The jury were informed by the company’s assistant 
superintendent that sixty miles an hour is an improper rate. If this 
be true I fear there are many trains very improper. Mr. Whale 
also stated that if the driver had reve at sixty miles an hour 
he could have stopped in 350 yards. Upon this statement the jury 
formed their verdict; but I desire to point out that at Newark a 
London and North-Western engine and tender was run at a speed 
of fifty-six miles an hour, the engine was reversed, back steam 
applied, the tender hand brake put on, yet I well remember that 
it ran no less than 433 yards. At Newark everything was in first- 
rate order, but at Wilmslow a pin fell out of the Webb brake, and 
the engine being new out of the shops, it was very hard to reverse. 
Some years ago an engine-driver was imprisoned to save the repu- 
tation of the chain brake, now another unfortunate man has been 
locked up, and discharged from the service, simply because the 
steam brake failed, and reversing the engine at sixty miles an hour 
did not do an impossibility and stop in 350 yards. 

The recent brake failures and inefficient action at Penistone, 
Nottingham, Swansea, Wilmslow, Leeds, and Holbeck should 
certainly direct the attention of railway officials to the danger of 
brakes which are non-automatic and liable to fail at any moment. 

CLEMENT E. STRETTON. 
40, Saxe-Coburg-street, Leicester, July 26th. 


THE INVERSE ACTION OF THE ELLIPTICAL CHUCK. 


Srr,—In reference to Lieutenant-Colonel Campbell’s letter upon 
this subject in last week’s ENGINEER, in which he says, “Si 
as it may appear, I have never come across any notice of the 
inverse action of the elliptical chuck, so believe it to be nearly, if 
not quite, unknown to ovr lathe makers and turners,” I beg to say 
that this peculiar action has been known to me for many years, and 
I have at different times explained it to a great many friends. In 
1853 I invented an elliptograph, drawings and description of which 
will be found at page 33 of the “‘ Engineer and Machinists’ Drawing 
Book,” published by Blackie and Son in 1855. This instrument 
has been made and sold by Mr. W. F. Stanley, of London. I soon 
discovered that by —— a disc upon the spindle of the ellipto- 
graph, and holding a pencil against it while it was rotating, an 
epicycloidal figure was produced, and that by varying the position 
of the pencil and the excentricity of the elliptograph, very beautiful 
be I enclose you specimens 
original elliptograph. 

Bocking, near Braintree, Essex, July 30th. 


e in my 
JAMES FINNEY. 


STRESS DIAGRAMS. 

Sir,—I regret that Mr. Graham does not see his way to answer 
my inquiries, but I trust he will reconsider his decision, A few 
short articles on the theory of the disintegration of trusses would 
materially assist students in understanding and working out the 
examples given in his book, and would form a useful supplement 


to it. 
Perhaps he will be good enough to refer me to some books— 
recent ones—in which I would find the subject thoroughly dis- 


cussed. 
July 29th. 


THE LAWS OF VOLUME AND SPECIFIC HEAT. 


THE following interesting communication from Mr. Samuel E. 


Phillips recently appeared in Nature. ‘The facts as to the varia- | 84 


tion of specific heats of gases will be seen to be of much importance. 
The former, known as the “law of Avogadro,” implies that any 
given volume at the same temperature and pressure must contain 
the same number of molecules. It includes the law of Chasles, 
viz., equal expansibility for equal increments of heat; and the 
law of Boyle or Marriotte, that the volume of any gas must vary 
inversely as the pressure. The other is that of Dulong and 
Pettit; and as the former necessitated equal volumes, so this 
latter implies constant heats for parallel conditions. But, 
finding that few elements approximated this law, it was an 
early device to double, treble, or quadruple the old atomic 
weights to secure a supposed uniformity; and thus the law 
found this expression, viz., that the specific heat of any solid 
element would prove to be a measure of its atomic quantity. 
This, put in plausible fashion, will be the stock instruction of the 
superficial books for some time to come; but in the higher circles of 
chemical life it is being admitted more and more that a t 
change has come over the spirit of this dream. Departures from 
the normal 6°4 are no longer attributed to errors of observation, and 
that constant is replaced by a range of 5°5 to 6°9; while, to keep 
within this, M. Weber has proved that the doubled carbon equiva- 
lent must be tested ata range of temperature exceeding 1000 deg. 
He has found that within the limits of — 50 deg. and 600 deg. 
its heat value increases sevenfold! Well indeed may he say, ‘‘The 
idea that temperature can be overlooked must no longer be enter- 
tained ;” also, ‘‘ That the specific heats are not gene: expressed 
by constant numbers; the physical condition of the elements in- 
fluence their specific heats as much as their chemical nature.” 
These be great admissions from one of the highest authority, 
but they are as nothing compared with the new demands of physi- 
cal chemistry. Mr. J T. Sprague, an able and determined new 
chemist, has been the first in land to challenge attention to the 
recent researches of M. Berthelot, L. Troost, and others of the 
very highest chemical authority. In a recent paper he admits that 
the new results “strike at the root of the most favourite chemical 
doctrines of the day, doctrines which are the foundation of the 
modern atomic weight and molecular theory, and consequently of 
the doctrines of atomicity, and the complicated molecular theories 
which have been based upon the supposed atomicity and specific 
bonds of different atoms.” The laws of Avogadro and Dulong 
and Pettit are offshoots of one principle, and one really implies the 
other. If true, it would follow that the atomic heat must be the 
same for all substances, or, if otherwise, the same quantity of 
heat would not produce equal expansions; also that the specific 
heats must be equal at all temperatures, or equal quantities of heat 
would act differently at different temperatures, or else it must 
vary equally for all gases, or they would expand unequally for 
ual quantities of heat, 

‘ow, it is a misfortune for these laws that none of these con- 
ditions subsist over wide areas, As a consequence of the two laws, 
an air thermometer should measure all Hs, ge en by equal rates 
of expansion, and @ given expansion should 1 to a fixed 


ep of heat; such a thermometer should also read equally if 


th any other ect gas. In other words, these laws can 
only be true if the relation between the weight and volume of dif- 
ferent gases be constant, and if the heat absorbed in producing a 
given change of volume is equal at all temperatures—that is, if the 
specific heat is constant. ese conditions are practically fulfilled 
by air, O, N, and H, between Odeg. and 200 deg. Cent., so that the 
scale of temperature derived from the change of volume is the same 
as the scale derived from quantities of heat; but between 200 deg. 
and 4500 deg. there is a ual growth of changed conditions 
which proves fatal to both laws, and there is apparently an absorp- 
tion of energy which does not appear either in the form of expan- 
sion or of sensible heat as temperature. At this high stage the 
specific heat of some of the simple gases has increased threefeld, 
while some gases have a greater rate of expansion than others. 
The same thing occurs with other simple gases, but at a much 
lower temperature, as, even within 0 deg. and 200 deg., where dis- 
sociation cannot be entertained, chlorine and other halogens differ 
considerably from N or H, and at 1600 deg., if an air thermometer 
indicated 1600 deg. for a given expansion, a chlorine one would 
register by expansion 2400deg. for an equal temperature, though 
with a much greater absorption of heat by the chlorine. This 
difference is ge on the fact that at 1600 deg. the compara- 
tive density of chlorine has diminished one-third, or, in other 
words, that its volume, as compared with H, instead of being 1, 
has become 1°5; or, to put it in another way, that under these 
conditions, the specific heat of Cl is threefold that of H. Quite 
apart from these extreme cases, the specific heat is never a constant 
value ; it takes more heat to raise a given weight of substance 
ldeg. at one temperature than another. The specific heat 
increases with temperature, but differently for different sub- 


0 . to 100 deg. 0 deg. to 300 deg. 


The differences here are both distinct and small, but Be 
(glucinium) increases twofold within a moderate range, and we have 
seen that between — 50 deg. and 600 deg. carbon increases its 
specific heat sevenfold, or, as Mr. oe gl expresses it: ‘‘ The heat 
relation of each substance is described by a particular curve; and 
the small differences observed in some cases are not errors, but 
actual differences of the several curves, and where there is approach 
to identity it is accidental, due to the temperature of observation 
being within a limit at which the curves are near their commence- 
ment, and have barely begun to on wear However tempting or 
fashionable it may be to rush into hypothetic explanations of half- 
digested truths, yet I have taken some pains to _ within 
facts, which are in some respects incipient and but little under- 
stood. If the causal differences in the luction of light and 
sound had been fairly or patiently entertained, the ‘‘ luminiferous 
as an “‘ opaque , Stopping the progress o! er knowledge.” 

If a little more humility and patience had been evinced in respect 
of the expanding facts ted with g volumes and specific 
heats, the old equivalents would never have been doubled, trebled, 
or quadrupled, to mar the symmetry of a beautiful science. I 
quite agree with M. Troost, who, in repudiating the hasty refer- 
ences to dissociation, &c., observes: ‘‘ The only consequences which 
necessarily flow from the experiments at high temperatures, or at 
low pressures, are that the coefficient of expansion is variable with 
the temperature, or that the coefficient of compressibility varies 
with the pressure.” Also with the final conclusion of M. Berthelot: 
“The only law absolutely and universally applicable to the elements 
is the invariability of the relations of by oy according to which 
they combine. This notion, and that of the energy brought into 
play in their reactions, are the sole and only firm foundations of 
chemical science.” 


ROYAL AGRICULTURAL SOCIETY’S TRIALS OF 
SHEAF BINDERS. 


Ir has now been arranged that the trials of sheaf-binding 
machinery entered for competition and exhibited in the Shrews- 
bury showyard shall commence on Wednesday morning, August 
6th, upon the farm of Mr. Edmund Hawkins, at Dinthill, about 
four miles from Shrewsbury, on the Welshpool turnpike road. 
Originally as many as thirty-one machines were entered, but on 
account of withdrawals of some, and failure to exhibit others as 
required by the rules of the Society, the number to be pre- 
sented for trial has been reduced to twenty-one. With but one 
exception all of these inventions were taken charge of by the 
competitors at the close of the Shrewsbury Show, after deposit- 
ing with the Society the sum of £25 for each machine, as a 
arantee for its being produced on the trial field in working 
order by the time appointed. The entries, as they now stand, 
are as follows :— 

Class 1.—Sheaf-binding reaper, the binding material to be other 
than wire; first prize, £100; second prize, £50. Eighteen entries, 
viz.: Messrs. J. and F. Howard, of Bedford, three machines ; 
The Johnstone Harvester Company, of London, one machine ; 
Mr. A.C. Bamlett, of Thirsk, one machine; Messrs. Lankester and 
Co.,of London (agents for the McCormick Harvesting Machine 
Company, of Chicago, U.S.), three machines ; Mr. H. J. H. King, 
of Newmarket, Stroud, one machine ; Messrs. Samuelson and 
Co., of Banbury, two machines ; Mr. George Kearsley, of Ripon, 
two machines ; Mr. Walter A. Wood, of London, two machines 
Messrs, Richard Hornsby and Sons, Limited, of Grantham, three 
machines. 

Class 2.—Separate sheaf binder, the binding material to be 
other than wire. Prize £25, three entries, viz.: The Notts Fork 
and Implement Company, of Rainskill, Bawtry, one machine ; 
Messrs, Kingsford, Fairless, and Co., of Kingston-on-Thames, two 
machines. 

The competitors have been instructed to have their machines 
in readiness by Tuesday, August 5th, so that the operations 
may commence on the following morning in a field of seventeen 
acres of oats, Subsequently the binders will be tested on grow- 
ing crops of wheat and barley, The judges are .Mr. Thomas 
Bell, Hedley Hall, Newcastle-on-Tyne ; Mr. Mason Cooke, The 
Lawns, Ely, Cambridge; and Mr. William Scotson, Mossley 
Hill, Liverpool. 


ENGINES OF THE STEAMSHIP AMERICA. 

In our last impression, page 63, we described at some length 
the National Steamship Company’s fine steamer the America. 
We this week give on page 86 front and side elevations of her 
engines, These are of the three-cylinder type, the high-pressure 
cylinder, 68in, diameter, standing between the others, which are 
each 9lin. diameter, the stroke of all the pistons being 5ft. 6in 
It will be seen that the cranks are not equally divided round 
the circle, and in this way more regular turning is secured. 
Condensing water is supplied by centrifugal pumps, the air and 
bilge pumps being worked by levers off the low-pressure engines. 


THE INSTITUTION OF MECHANICAL ENGINEERS.—The summer 
meeting of this Institution takes place next week at Cardiff, com- 
mencing on Tuesday, and contijnujng throughout the week. An 


cellen for the week has been arranged, snd nothing 


_ &, 
stances 
— 


86 THE ENGINEER. Aue. 1, 1884, 


ENGINES OF THE ATLANTIC STEAMSHIP AMERIOGA. 
MESSRS, JAMES AND GEORGE THOMSON, ENGINEERS AND SHIPBUILDERS, CLYDE BANK, GLASGOW. 
(For desoription see page 85.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers, 

LEIPSIC.—A. Twietmever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocrers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


eet by a large envelope legibly directed by the 

writer to himself, 

J to their destination, 
No notice will be taken of communications which do not comply 
with these instructions, 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

J. R.—Yes; but you must not call it a patented invention. 

J. K. 8.—There 18 no cause for alarm. It is highly improbable that a Bill 

of the kind will ever become law. 

T. 8. B. (Carmarthen).— We have failed to find anything new in your letter, 
which only travels over a well-worn road, therefore we do not publish it. 

Prooress.— There is nothing new in your proposal to lead sewer gases by 
ventilators into house and other chimneys. The objections to the ventila- 
tion, or the attempt to dispose of the foul air in this way, are numerous. 

G. P. (Mary-street, Birmingham).— You can work as you propose and save 
some coal—nothing like one-half. Your engine will run very irregularly, 
ia all probability, more’ power being given out in the high than in the low- 
pressure cylinders. If you leave your engines as they are, and pin a piece 
on each end of each slide valve so as to increase the lap, shifting the excen- 
tric a little round in the shaft at the same time, you will work more expan- 
sively whether the drivers like it or not, and will save more coal than you 
can by compounding in the way you suggest, 
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Tne ENGIneer can be had, by order, from any newsagent in town or country 
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increased rates, 
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Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
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THE TOWER BRIDGE, . 


Ir is with some satisfaction that we draw the attention 
of our readers to the present condition of this scheme, and 
to the probability of a long-needed public improvement 
heing carried into effect in the manner we have, in the 
face of much opposition, been recommending for the last 
ten years. It is no longer necessary to urge the need for 
a Thames crossing below London Bridge. This part of the 
case has been long acknowledged by all concerned ; but it 
is interesting to note how a project so long considered and 
so bitterly opposed is at last likely to be accomplished. 
Perhaps there has never been a more palpable instance 
of the difficulties encountered in this country in carry- 
ing out public works, however important they may 
be, when they touch the vested interests of private 
persons, however few, who have the control of official 
channels through which to make themselves heard 
and felt. The traffic on London Bridge is admirably 
managed by the police, and were it only to increase the 
available passage way over the river itself, the Tower 
Bridge scheme might have been held back a little longer; 
but the eastern part of the City and all the pee to 
London Bridge have become so congested by the con- 
verging traffic that the remedy can no longer be 
pat § From an engineer’s point of view, there has 
never been any question that a low-level bridge near 
the Tower can alone supply the accommodation needed. 
The hindrance which a bridge so a would pre- 
sent to the passage of masted vessels is an inconveni- 
ence that can be measured, and is one quite insignificant 
when compared with the advantages gained. Itis mainly 
to the ingenuity with which this hindrance to vessels has 
been exaggerated, and the facts perverted, that the low- 
level bridge has not long ago been sanctioned. A small 
group of property owners in and about Thames-street and 
Billingsgate has endeavoured to show, and has apparently 
convinced till lately, a majority of the Common Council 
that the City would suffer an inconceivable loss if the 
Continental steamers, fruit vessels, and fishing smacks 
were compelled to land their cargoes below the 
Tower; and so-called representatives of the working 
classes have been put forward to assert that if the trade be 
thus moved down the river, thousands of men will be 


thrown out of employment. So powerful has been the 
City to oppose the interests of greater London, that the 
Metropolitan Board of Works, through its engineer—Sir 
Joseph Bazalgette—has not ventured to propose a low- 
level bridge, Sut has spent much public money in pro- 
pounding impossible alternatives. us, in 1878 Parlia- 
ment was asked to authorise a high-level bridge with a 
roadway 35ft. above that of London Bridge—a scheme 
which, as we pointed out at the time, would, on a 
moderate computation of the traffic, involve an un- 
necessary lifting work daily of 700,000 foot-tons. The 
absurd gradients and approaches, and the opposition of the 
City to any kind of bridge, caused the rejection of the 
scheme, and the matter was dropped for a time. So 

werful did the Billingsgate interest prove, that the 

etropolitan Board, constituted, as it is, with no direct 
constituents to support it, did not venture to move till 
again urged by public opinion, and then it propose] a 
tunnel, with gradients and approaches just as bad as those 
of the high-level bridge, and with the additional inconveni- 
ence of a subterranean passage. It was evident from the 
first that this project could never be sanctioned, but 
counsel and engineers were again employed, and it became 
clear that only by the costly process of setting up every 
kind of — scheme and showing their absurdity could 
the real solution afforded by a low-level bridge be, by a 
process of exhaustion, at last reached. Sir F. Bramwell 
and other engineers lent their names and reputation to 
schemes for hydraulic lifts, by which the traffic of a vast 
city was to be lifted by elevators like luggage in 
an hotel. Other engineers endeavoured to prove that 
a duplex bridge within which large steamers in a 
rapid tideway were to be moved and navigated was the 
proper remedy. These and other schemes were gravely 
put before a Parliamentary Committee to be as quickly 
thrown over. London having no self-government, has been 
obliged to pay as much for these investigations as would 
almost have constructed a simple bridge. The beginning 
of the end seems, however, to have come at last; the Com- 
mittee of this session has not only recommended a low 
level bridge with mechanical openings, but that the City 
and not the Metropolitan shall construct it; 
and despite the continual opposition of the interested 
members, who again woe: a tunnel, the Common 
Council, stimulated by the eastern parishes, and with the 
Municipal Reform Bill looming in advance, voted on 
Monday last, by a majority of 83 to 58, that immediate 
steps should be taken towards designing of the bridge. It 
is to have openings for the e of masted vessels, but 
as these openings will almost certainly never be used, when, 
after the first iw years the sea-going ships take their 
proper place below the Tower, it is to be hoped that 
the piers and other parts of the structure will be so 
contrived as to allow of alteration to a_ sightly 
non-opening bridge. On this and some other points, such 
as the combination of the road bridge with a high-level 
railway bridge, we may have something to say on a future 
occasion. Meanwhile we hope no time will be lost, and 
that the Corporation, moribund though it may be, will 
prove equal to the occasion, and give us a structure worthy 
of the metropolis. London expects it will no longer allow 
the interests of a fruit dealer or a fishmonger to weigh 
against the wants of millions of people, and that the 
creditably active members of the Corporation will no 
longer act in concert, or allow themselves to be classed 
with these or their actions which have done so much to 
bring that old institution into scorn. 


TELEGRAPHIC COMMUNICATION WITH OUR COLONIES, 


On many occasions in the past it has been observable 
that it is not until some great crisis occurs that those of 
our colonies which are in communication by cable with the 
mother country fully ——— the value of that communi- 
cation, or that those which as yet remain without its pale 
appreciate strongly their need of it. Thus, it was not 
until the disturbed condition of South Africa during late 
years brought prominently forward the disability under 
which that colony laboured, that steps were taken to 
remove it. It was more the necessities of war that caused 
the Home Government fully to appreciate the value of 
electric communication than any remonstrances of the 
colonists ; and in that fact we recognise once more some 
truth in the old saying that “ War is the great civiliser.” 
A crisis—this time, fortunately, not of a warlike character 
—is now directing attention to the demands of the popu- 
lation of Mauritius to be in their turn embraced within 
the great circle of speaking nations. The stoppage of the 
Oriental Bank is one of those disasters which almost 
periodically disturb the commercial balance; and if its ill 
effects have been but comparatively slightly felt in these 
islands, it is certain that much distress has resulted from 
the failure throughout many of our Eastern possessions. 
In most of these the closing of the doors of the various 
branches of the bank was, owing to the telegraph, simul- 
taneous with that action in London. Thus, transactions in 
which that institution was engaged terminated as regards 
nearly all our colonies in what we may term an equilibrium. 
But this was not so with the bank’s establishment and its 
customers in Mauritius. There, in ignorance of what was 
proceeding at home, for more than a fortnight sums of 
money were paid into what was really then a bankrupt 
concern; and we hear of instances of much distress arising 
from the unfortunate circumstance among the creditors of 
the bank ; while, on the other hand, the local managers 
were continuing to make advances which largely affected 
the assets of the bank, and which would probably, had it 
not been for the wise authorisation of our Courts of Law 
to lend further money for the continuance of cultivation of 
the crops on which such advances were made, have been 
wholly lost. The news of the suspension eventually 
reached the sugar island by a messenger sent by steamer 
from Durban, to which place it had of course been tele- 
graphed, but his arrival was naturally too late to prevent 
the transactions referred to above. 

We have sketched out one of the many instances in 
which from time to time the advantages to our colonies of 
telegraphic communication with the mother country 


‘graph Company gained during many 


become more strikingly seo Residents in them are 
so used to the daily bulletins of world-wide news, that 
they almost cease to consider how they come to them, and 
fail to recognise what their position would be should the 
means whereby they receive them be cut off at a moment 
of crisis such as we have above quoted. We have, there- 
fore, taken the case of the Mauritius as a text for the con- 
sideration of the subject of the duty of the colonists 
towards those who provide for their = communi- 
cation with the rest of tbe world. It happens, unfortu- 
nately, that the expense of laying cables to some of our 
outlying colonies is altogether out of proportion to the 
paying traffie which their limited mercantile populations 
will insure. We emphasize the word “ mercantile ” because, 
of course, it is as a rule only to the messages sent by the 
mercantile classes that a cable company can look for its 
income. But there is not a single member of the popula- 
tion who is not more or less interested in the preservation 
of its ocean telegraph; and it is, therefore, only just that 
in inverse — to the amount of private business a 
colony is able to afford, its Government should subsidise the 
undertaking in the welfare of the people generally. Un- 
doubtedly one of the most important of our oceanic tele- 
graph lines is that which enables us to communicate with 
our West Indian Colonies, while it is equally undoubted that 
in no case has any line we are aware of either been con- 
structed or maintained under greater difficulties than the 
main cable, and its numerous branches to the scattered 
islands which form the West Indian group. The growth 
of sharp coral in the shallow waters which fringe these 
islands is most destructive to the cables; and although we 
are far from saying that no mistakes have been committed 
in laying them, it is certain that the repairs and renewals 
under the conditions named must always prove to be a 
fruitful source of expense. 

The experience of the West Indian and Panama Tele- 
years has proved 
this expense to be so great that the subsidies granted by 
the several colonies did not augment the receipts from the 
limited mercantile contributions sufficiently to make the 
investment a paying concern. These subsidies had been 
granted under a condition that the company shouid 
gratuitously supply certain bulletins of news of public 
interest, and when the question of increased subsidy was 
first mooted, it was alleged against granting such a con- 
cession that these bulletins were exceedingly meagre and 
defective. Against such a failure of contract, however, there 
must exist, or could be imposed, many means of guarding. 
It certainly can afford no argument of sufficient weight 
to justify incurring a risk of suspension of telegraphic 
communication altogether. The lines must be made to 
pay, or they must be abandoned by any company which 
can only carry on its operations at a direct financial loss. 
The negotiations as to the increased subsidy, under which 
such a loss may in future be avoided and a decent profit 
secured, have been proceeding between the company and 
the several Governments of the West Indian Colonies for 
several years past; but it is only very recently that all of 
them, with one exception, have given in their adherence 
to the new scale. That exception, we hear with surprise, 
is the highly fertile and prosperous island uf Barbadoes, 
and we fail to understand upon what grounds it can 
in o ition. Its Governor, Sir William Robinson, 
K.C.M.G., is recognised as one of the most capable and 
energetic of the staff of colonial governors, who has done 
much in his administration of Barbadoes to advance its 
social and financial interests. Possessing the influence he 
undoubtedly does among the people he governs, it is the 
more extraordinary that Barbadoes alone of all the West 
Indian Colonies should show a failure to appreciate the 
boon conferred upon it by telegraphic communication. 
We are not writing as advocates for any particular com- 
pany, but simply to give reasons why a liberal policy as to 
telegraphic communication must be a wise one. Even half 
a loaf is better than no bread; as the Barbadians would 
realise should a crisis affect them as it has done Mauritius. 


THE PROSPECTS OF YOUNG ENGINEERS. 


Mr. Aupain a few weeks since began a correspondence 
in our pages which it is impossible to read without 
interest. Young men, more or less entitled to call them- 
selves engineers, not only complain that they have fallen 
on evil days, but suggest means by which others may 
escape similar disasters. There is on certain points uni- 
versal agreement among our correspondents. Concerning 
other questions opinions differ; but all have something to 
say worth hearing. We do not propose to summarise this 
correspondence, and express definite opinions concerning 
the points in dispute; but we think that something may be 
gained if we put the whole question of the future and pre- 
sent prospects of young engineers in a somewhat different 
light from that which has been employed by those who 
have up to the present dealt with the subject in our pages. 

The substance of the complaint made by our correspon- 
dents is, that after receiving a more or less expensive 
special education, they are unable to earn their livelihood. 
They cannot get employment at all in some cases, and 
in others the work they do is very badly paid for. 
They contend that those whose pupils they were have been 
guilty of distinct breaches of faith. They denounce the 
pupilage system; but they have not been quite successful 
in devising a substitute. Now the whole matter really lies 
in a nutshell, and a little attention being paid to the broad 
principles involved, there can be no difficulty in ——— 
at definite notions as to the reason why so many fin 
yore a failure as a means of even earning bread 
and cheese. The world buys the services of those whom 
it wants and who are able to serve it; and the price is 
settled, like that of all commodities, by the quality and 
quantity of the thing bought. At the present moment, 
and for some time past, the supply of young men who have 
just served their apprenticeship is in excess of the demand. 

t would be mere waste of time to explain minutely why; 
but it is principally due to the circumstance that young 
men have become engineers without asking themselves 
whether it was likely they would be wanted. This is not 
peculiar to engineering. It has been stated, we 
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believe on good authority, that there are now 
3000 barristers who cannot by any possibility ever 
get work enough to pay them 10s. a week. Not long since 
an advertisement appeared in our pages for a draughtsman ; 
something a little better than usual was offered in the 
shape of salary to secure a good man. The result was that 
the advertisers received 620 applications, but they did not 
tind what they wanted among them. If such facts were 
generally known, we fancy parents would think twice 
before they made engineers of their sons. Apart altogether 
from the multiplicity of young men seeking employment, 
we have to consider what it is these young men can give 
in return for so many sovereigns per month. This is, 
unfortunately, the point to which those most interested pay 
least attention, and it is well that we should dwell on it 
even at such length that we shall have to reserve the con- 
sideration of other questions for another opportunity. 

To begin with, a broad distinction must be drawn 
between the statical—commonly called the civil—engi- 
neer and the dynamical—commonly known as_ the 
mechanical—engineer. The former has to spend large 
sums of money with very little re for the con- 
sequences. He is expected to work cheaply in the 
sense that he gets good value for his money, but 
the first consideration is that the work shall be done. 
The result is that a man who can take levels, make a 
small survey, plot a section, or run out a simple trigono- 
metrical calculation, may be of considerable use in a civil 
engineer's office; always provided that he is quick, and 
scrupulously accurate. An inaccurate man will be very 
dear at any price. It follows that young civil engineers 
just out of their time would find little or no difficulty in 
getting employment if only civil engineering work was 
being done. As it happens, however, that in Great 
Britain at all events, we are not making in any quantity 
roads, or railways, or docks, or canals, or bridges, while 
there are a least fifty applicants for any possible berth, it 
follows that the case of the young civil engineer is nearly 
hopeless, and this notwithstanding that he really has pro- 
fessional knowledge of a useful kind, as far as it goes, to 
sell. The pupilage system is not a failure with him. He 
learns what is worth money. If he does not get employ- 
ment it is not because he is ignorant, but simply because 
the amount of work to be done is limited in quantity, while 
the supply of labour is overwhelming. Nothing can im- 
— the prospects of the young civil engineer but a 
arge augmentation in the amount of work to be carried out, 
or a great reduction in the supply of engineers—such as 

ight be brought about, perhaps, if young men carefully 
eschewed the business for about fifteen or twenty years. 

If we turn now to the mechanical engineer we find 
matters on an entirely different footing. The mechanical 
engineer is a manufacturer. He may make lace machines, 
or power looms, or steam engines, or turbines; but there is 
no difference between him and the cotton spinner, or the 
weaver, or the pottery maker. We know that it is the 
custom to put the mechanical engineer on a much higher 
footing than the lace maker, let us say. He is regarded as 
more scientific, more professional, so to speak. Perhaps 
so. Itis not worth while to go into this matter. The 
broad fact remains that he makes things which he sells, 
while the civil engineer does not. Now the manu- 
facturer knows that the making of the thing sold is 
only part of the business of his life. He must make 
and sell at a profit; and no amount of engineering 
skill—using the words in their abstract sense—will enable 
him to do this. He must know how to buy everything he 
wants in the cheapest and sell in the dearest market, 
and he must understand how to cut down the cost 
of production to the lowest possible limit. This is not 
peculiar to engineering. Such things cannot be learned 
from books; they are not taught at science classes; 
and the ordinary pupil never learns them at all. The 
mechanical engineer who employs young men estimates 
their worth by what they can do, and he knows that, asa 
rule, they can do very little. Let us consider for a moment 
what a man who has served his time in the shops of a good 
firm, passed through the drawing-office, and studied science, 
can give in exchange fora salary. He is an indifferent 
fitter, worth, say, £1 a week; he can run a planer or a 
shaping machine if the work is fixed for him, as well as a 
boy of sixteen who has been brought up to run planers 
and nothing else. He can doa little at the lathe, but is 
not to be trusted with really accurate jobs. He is 
a fair draughtsman, in the sense that he can put 
lines neatly on paper, and can use a box of colours 
with some judgment. He knows a good deal about 
the theory of the steam engine. He can calculate volumes 
of air from weights, pressures, and temperatures. He can 
tell one end of an indicator diagram from another. He has 
more than a smattering of algebra and the first six books 
of Euclid are at his fingers’ end. He is a fair arithme- 
tician, and possibly knows something of electricity, 
magnetism, and chemistry. This is about the sum and 
substance of his attainments. How far are they likely 
to be saleable; how much are they likely to fetch in the 
market? The list of what he does not know would be 
much more extended. We shall not attempt to reproduce 
it. It will suffice to point out one item. He cannot, for 
the life of him, tell what anything he makes or sees made 
costs or ought to cost. He is totally unable to make even 
an approach to an estimate. Take him into the yard in 
which he has worked, show him a fly-wheel, and ask him 
what it weighs, how much pig iron was needed to 
make it, what the coke that melted it measured, how 
long it took to turn and bore it, and it will be found 
that he knows none of these things. Put him in the 
drawing office, give him an old engine then in the yard 
to re-build, and see how he will set about it. How much 
of the old work will he bringin? How many new patterns 
will he want? Test him in any possible way connected 
with manufacturing for a profit, apart from abstract 
scientific engineering, and he will be found utterly 
ignorant, and being — he is practically useless 
to the engineer outside a very narrow groove, and 
yet he expects to find plenty of employment at a 
good salary, There are pupils who are exceptions to 


this, and our experience goes to show that such men never 
want employment for any length of time. They may not 
be paid all they are worth, but they do not pronounce 
their lives a mistake. So long as they have health and 
strength they get work. Such are the men who get into 
valuable partnerships, or ultimately assume high positions. 
But, as we have said, they are exceptions to the general 
rule. 

It will be found, and we say it with regret, that one reason 
why so many men are failures as engineers, is that they do 
not take saleable goods to market ; and this opens up a 
very large question indeed. The question is one of 
education, the consideration of which we must reserve. We 
must, however, before taking leave of the subject for the 
moment, say that enthusiasts are running the risk just now 
of teaching young men intended to be engineers a great deal 
that has no direct money value whatever. Unfortunately 
far too exalted an idea has been formed of the worth of 
so-called science to the steam engine maker, let us say. 
All the science in the world would not keep him out of the 
bankruptcy court unless he can sell engines for more than 
they cost him to make. We are not deprecating the teaching 
of science; we only insist that, in practical mechanical engi- 
neering, science does not of necessity mean money. We often 
hear German and French engineers extolled for the results 
of their scientific training. What are the locomotives or 
marine engines which have resulted from it like? The 
Americans have been the least scientific engineers in the 
world; yet they have modified engine-building practice all 
over the world. Germany and France-have been unable 
to compete with us without buying engines from us to 
copy. Science may prevent a man from making enormous 
mistakes: it cannot tell him how to produce even moderate 
commercial successes. Standing alone, it is entirely help- 
less in commercial mechanical engineering—combined 
with sound practice it is useful. How and why some 
pupils learn the commercial part of the business, 
while others do not; and why some men have better 
chances of success than others, are points which we 
shall deal with at a future time. We have said quite 
enough now, we think, to open the eyes of some of 
our correspondents, to startle others, and to put a few, 
perhaps, in direct antagonism with us. We have said 
nothing, however, which any employer of labour, any 
practical mechanical engineer, will refuse to allow. 
Unfortunately one of the first things the pupil discovers 
when out of his time, is that, according to the world in 
which he seeks employment, he has really learned to do 
nothing which is worth substantial remuneration; and all 
the while employers are at their wits’ end to get really 
good and valuable men. 


OUR SALT MINES. 


Srxce we last referred to the salt trade, the official statement 
of the produce of the mines and works for the past year has 
been published. It shows that of rock salt we produced 
233,170 tons last year; of white salt, 1,989,384 tons ; and of 
salt contained in brine used in ammonia process of soda manu- 
facture, 110,400 tons ; the total, less a small quantity of white 
salt made from rock salt, being 2,325,720 tons. The district of 
Durham is the latest of the producing parts, and naturally 
attention is directed to it. It appears that last year there were 
produced in South Durham 19,640 tons of white salt at the 
works of Messrs. Bell Brothers, the estimated value of the salt 
at the works being £9820. Other attempts are being made to 
add to the production of salt in South Durham. Messrs. Allhusen 
and Co., of Newcastle-on-Tyne, have just contracted for the 
putting down of a bore-hole north of that of Messrs. Bell 
Brothers, and nearer to Seaton Carew. And it is stated that the 
same deposits of salt are to be tapped on the Yorkshire side of 
the river by Messrs. Bolekow, Vaughan, and Co., and that it is 
possible that by the end of the present year the salt production 
of the Durham district may be largely increased. Hitherto 
the salt production has mainly been in the Cheshire district, 
and on that part of our island ; if it should be proved workable 
on the east coast we must expect to see a new lease of life given 
to the chemical trade in that district, which now does not seem 
very promising in its prospect. But if it could obtain its salt 
locally at anything like the price that it is estimated for in the 
official returns, the saving of one third, or nearly that, of the 
cost would change the condition of the struggle that is going on 
in the chemical trade, and would enable the north-east coast 
to make soda by the cheaper ammonia process. Hence the 
result of the attempts to extend the area within which the salt 
deposits are tapped is of great importance. 


PNEUMATIC TRAIN PROPULSION, 


Tue propulsion of trains by means of compressed air is again 
being brought before the public by Mr. Rammell, whose name is 
known in connection with a proposed West of London underground 
line. A working model of the new arrangement shows that it is 
applicable to existing railways. It consists of a tube fixed along 
the top of the sleepers between the rails, the tube being slotted 
and the train provided with a piston on a jointed rod, by which 
provision for the movements of the vehicles is made. It is 
urged that for working metropolitan railways, with stations at 
short distances, the air pressure would have usually to be main- 
tained on but short distances. The difficulties connected with 
the use of compressed air in long lengths of pipe would not, it is 
believed, be met with; and the inventor believes he has over- 
come the difficulty which was experienced with the long slot in 
the atmospheric railway tube. On the atmospheric railway, 
however, the difficulty arose through the want of flexibility of 
the system and with the crossings. 


LITERATURE. 
Report of the United States Gun Foundry Board on their Visit to 


Europe. 

Many of our readers have aeuiilen had this report in 
their hands for some time. For the sake of those who 
have not this advantage we notice it briefly. 

The Act of Congress in March, 1883, organised a Board 
termed the Gun Foundry Board, with a view to arriving 
at the most satisfactory method of providing the nation 
with ordnance for the future. Since the American war, 
the armaments had naturally been allowed to drop in 
arrear—we say naturally, for the States hold a position 


which enables them to neglect these matters without in- 
curring the danger that would attend a similar course if 
followed by any Continental nation in contact with rest- 
less and powerfully armed neighbours; or England, with her 
semaine trade and property dangling all over the world 
in the eyes and almost in the grasp of those who have no 
great reason to love her. There must, however eventually 
come a time, even for the United States, when money can 
no longer be saved in this way, and when the interests of 
her people must suffer if her armaments are not pushed on 
sufficiently to be up to date, even if it be decided that they 
may be comparatively modest in extent. This time to 
many appeared to have long since arrived—hence the 
formation of the Gun Foundry Board. 

The Board formed consisted of the followin 
—Admiral Simpson, president ; Capt. E. O. 
Colonel T. G. Baylor, Colonel H. L. Abbot, Major 
8. Elder, and Lieut. W. HH. Jaques. They were 
directed to report specially on three points: (1) Which 
American arsenal or navy yard is best for a Government 
foundry ; (2) What other method, if any, should be 
adopted for the manufacture of ordnance ; (3) The cost 
for the necessary means to make the heaviest guns. The 
Board considered that the second point involved the con- 
sideration of the following alternatives :—(1) The supply 
of plant to private firms to enable them to make for 
Government. (2) The giving of contracts sufficiently 
large to enable steel makers to work them out without 
direct aid. (3) That the Government should establish a 
gun factory, not a foundry, and obtain material from 
private firms. A visit to Europe was clearly necessary to 
obtain data to enable a judgment to be arrived at. Con- 
sequently England, France, and Russia were visited, but 
nothing was done in Germany. Krupp offered to carry 
out a programme of practice at Meppen, at considerable 
cost, but he declined to show them manufacturing opera- 
tions at Essen. The Board did not consider that artillery 
practice came within the scope of their work, and there- 
fore declined Krupp’s offer.» While disappointed in what 
must certainly have been one of their principal objects, 
they were met with remarkable cordiality by Sir Joseph 
Whitworth, who showed them apparently more than any 
one has hitherto been penmaibied to see of his system of 
steel casting and forging. This was highly appreciated ; 
indeed the account of this constitutes the chief manu- 
facturing feature in the report. 

In their general summary, the Board remark that Eng- 
land and Russia made mistakes in their relations with 
private firms, each of them having committed themselves 
to an agreement which involved the payment of very 
high prices for articles delivered, or as an alternative, a 
heavy expense to terminate the obligation. Germany, 
the Board considered, is committed to Krupp and depen- 
dent on him to an extent that is intolerable. France, on 
the other hand, suffered terribly at the time of her war 
with Germany from having nothing but Government 
factories which had pAlieate: 4 Bene from the absence of 
competition and public scrutiny. The present condition 
of France is considered the sound and right one ; that is, 
the employment of Government factories, supplemented by 
private contract work, the latter being sufficiently exten- 
sive to develope powerful private establishments without 
the Government being committed tothem. It might have 
been added that England is now in the same position. 
In another respect France is held up as an example, 
namely, in having separate arsenals for her army and 
navy. We may remark by the way that our English 
authorities regard this as a terrible blunder, and point to 
the confusion and loss of efficiency at present caused in 
France by totally different designs being adopted in the 
army and navy, as well as other fruits of service jealousies. 
Be this as it may, the American Board recommend separate 
arsenals for the States, one at Watervliet Arsenal, West 
Troy, New York, for the army, and Washington Yard, 
Columbia district, for the navy. In both of these guns 
are to be made, but made from castings and materials 
obtained from private firms. 

The system of ordnance to be adopted hardly falls 
within the scope of the report directly, but it cannot fail 
to be shadowed pretty plainly on their recommendations. 
The construction of guns to be made of parts obtained 
from private foundries, means, of course, that the guns 
will be built up of steel cylinders, and the Board’s admira- 
tion of the hydraulic press and its work indicates pretty 
plainly that Whitworth will come largely into requisition 
probably for steel tubes at first, and afterwards for 
machinery for American foundries, which will work in all 
the better, because his patents will shortly expire. The 
Board state that the English gun is now practically the 
“Vavasseur design—a gun composed of a steel tube, with 
a steel jacket—breech-piece—-supplemented by superim- 

layers of steel hoops.” They obviously contem- 
plate the adoption of a gun of somewhat this class; 
indeed, if their minds were made up to make guns in 
America, it appears to us that something of this kind must 
be the result. Even in America cast iron has been pretty 
well played out, and steel tubes of reasonable thickness are 
so much more easily dealt with by the divided work of 
factories and foundries, that possibly Krupp showed his 
sagacity in keeping clear of the Board as distinctly as Sir 
J. Whitworth did by throwing himself into their arms, at 
the same time this form of sagacity is a new feature in 
Whitworth’s policy. The Elswick Company appears to have 
been very frank and liberal in showing the ard its works ; 
but as it deals in guns, not in steel tubes for others to 
make into guns, the visit to its works was not likely to 
come to much. Some of the steel works in France excited 
the admiration of the Board, but in the matter of casting 
they unquestionably look to Whitworth. Their words are: 
“As to the assorting of ores, and the treatment of 
metal in the furnaces, there is no intention to draw dis- 
tinctions; but as to the treatment of the metal after cast- 
ing, there can be no doubt of the superiority of the system 
adopted by Sir Joseph Whitworth over that of all other 
manufacturers in the world.” As to further English 
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opinion is expressed on it, The Gun Factory form of 
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chamber, 3} calibres long, seems to be regarded as the 
safest at present. The De Bange and Elswick gas checks 
are mentioned without the expression of any distinct pre- 
ference. In France the gun factories of Bourges, Ruelle, 
and the steel works of St. Chamont, Le Creusot, and Terre 
Noire are noticed at some length. The 100-ton hammer 
at Creusot naturally receives special attention, though it 
is thought that a hydraulic press is a better alternative. 
Asa whole, this report is a most interesting and valuable 


paper. 


INTERNATIONAL CONVENTION FOR THE PRO- 
TECTION OF INDUSTRIAL PROPERTY. 


THE following is a Convention for the protection of Inter- 
national Industrial Property, signed at Paris March 20th, 1883 :— 

His Majesty the King of the Belgians, his Majesty the Emperor 
of Brazil, his Majesty the King of Spain, the President of the 
French Republic, the President of the Republic of Guatemala, his 
ey the King of Italy, his Majesty the King of the Nether- 
lands, his mg of Portugal and the Algarves, the 
President of the Republic of Salvador, his Majesty the King of 
Servia, and the Federal Council of the Swiss Conferation, 

Being equally animated with the desire to secure, by mutual 
agreement, complete and effectual protection for the industry and 
commerce of their respective subjects and citi , and to provide 
a guarantee for the rights of inventors, and for the loyalty of 

cial t tions, have resolved to conclude a Convention 
to that effect, and have named as their Plenipotentiaries, that is 


to say :— 

His Majesty the King of the Belgians: the Baron Beyens, Grand 
Officer of his Majesty’s Royal Order of Leopold, Grand Officer of 
the Legion of Honour, his Majesty’s Envoy Extraordinary and 
Minister Plenipotentiary at Paris, &c.; 

His Majesty the Emperor of Brazil: M. Jules Constant, Count 
de Villeneuve, member of his Majesty’s Council, his Majesty’s 
Envoy Extraordinary and Minister Plenipotentiary at the Court of 
his Majesty the King of the Belgians, Commander of the Order of 
Christ, Officer of his Majesty’s Order of the Rose, Chevalier of the 
Legion of Honour, &c.; 

is Majesty the King of Spain: His Excellency the Duke de 
Fernan-Nunez, de Montellano et del Arco, Count de Cervellon, 
Marquis de Almonacir, Grandee of Spain First Class, Chevalier of 
the Distinguished Order of the Golden Fleece, Grand Cross of the 
Order of Charles III., Chevalier de Calatrava, Grand Cross of the 
Legion of Honour, Senator of the Kingdom, his Majesty’s 
Ambassador Extraordinary and Plenipotentiary at Paris, &c.; 

The President of the French Republic: M. Paul Challemel- 
Lacour, Senator, Minister for Foreign airs; M. Heérisson, 
Deputy, Minister of Commerce; M. Charles Jagerschmidt, 
Minister Plenipotentiary of the First Class, Officer of the National 
Order of the Legion of Honour, &c.; 

The President of the Republic of Guatemala: M. Crisanto- 
Medina, Officer of the Legion of Honour, his Envoy Extraordinary 
and Minister Plenipotentiary at Paris, &c.; 

His Majesty the King of Italy: M. Constantin Ressman, Com- 
mander of his Majesty’s Orders of Saints Maurice and Lazarus, 
and of the Crown of Italy, Commander of the Legion of Honour, 
Councillor of the Italian Embassy at Paris, &c.; 

His Majesty the King of the Netherlands: the Baron de Zuylen 
de Nyevelt, Commander of his Majesty’s Order of the Netherlands 
Lion, Grand Cross of his Majesty's Grand Ducal Order of the 
Oaken Crown, and of the Golden Lion of Nassau, Grand Officer of 
the Legion of Honour, his Majesty’s Envoy Extraordinary and 
Minister Plenipotentiary at Paris, &c.; 

His Majesty the King of Portugal and the Algarves: M. Jose da 
Silva Mendes Leal, Councillor of State, Peer of the Realm, 
Minister and Honorary Secretary of State, Grand Cross of the 
Order of St. James, Chevalier of the Order of the Tower and 
Sword of Portugal, Grand Officer of the Legion of Honour, his 
Majesty’s Envoy Extraordinary and Minister Plenipotentiary at 
Paris, &c.; M. Fernand de Azevedo, Officer of the Legion of 
Honour, First Secretary of the Portuguese Legation at Paris, &c.; 

The President of the Republic of Salvador: M. Torres-Caicedo, 
corresponding member of the French Institute, Grand Officer of 
the Legion of Honour, his Envoy Extraordinary and Minister 
Plenipotentiary at Paris, &c.; 

His Majesty the King of Servia: M. Sima M. Marinovitch, 
Chargé d’Affaires of Servia ad interim, Chevalier of the Royal 
Order of Takova, &c.; 

And the Federal Council of the Swiss Confederation: M. Charles 
Edouard Lardy, “K Extraordinary and Minister Plenipotentiary 
at Paris, &c.; M. J. Weibel, Engineer at Geneva, President of the 
Swiss Section of the Permanent Commission for the Protection of 
Industrial Property; 

Who, having communicated to each other their respective full 

wers, found in good and due form, have agreed upon the follow- 
ing Articles:— 

Article J,—The Governments of Belgium, Brazil, Spain; France, 
Guatemala, Italy, Holland, Portugal, Salvador, Servia, and 
Switzerland constitute themselves into a Union for the protection 
of Industrial Property. 

Article II.—The subjects or citizens of each of the contracting 
States shall, in all the other States of the Union, as regards 
patents, industrial designs or models, trade marks and trade 
names, enjoy the advantages that their respective laws now grant, 
or shall hereafter Fea to their own subjects or citizens. Conse- 
com: they shall have the same protection as the latter, and the 
same legal remedy against any infring t of their rights, pro- 
vided they observe the formalities and conditions imposed on sub- 
jects or citizens by the internal legislation of each State. 

Article IJI.—Subjects or citizens of States not forming part of 


Article VIII.—A trade name shall be protected in all the coun- 
tries of the Union, without necessity of registration, whether it 
form part or not of a trade-mark. 

Article [X.—All goods illegally bearing a trade-mark or trade 
name may be seized on importation into those States of the Union 
where this mark or name has a right to legal protection. The 
seizure shall be effected at the request of either the proper Public 
Department or of the interested party, pursuant to the internal 
legislation of each country. 

Article X.—The provisions of the preceding Article shall apply 
to all goods falsely Sossten the name of any locality as indication 
of the place of origin, when such indication is associated with a 
trade name of a fictitious character or assumed with a fraudulent 
intention. Any manufacturer of, or trader in, such goods, esta- 
blished in the locality falsely designated as the place of origin, 
shall be deemed an interested party. 

Article XI.—The high contracting parties agree to grant tempo- 
rary protection to patentable inventions, to industrial designs or 
models, and trade-marks, for articles exhibited at official or officially 
recognised International Exhibitions. 

Article XII.—Kach of the high contracting ome agrees to 
establish a special Government Department for industrial goo Ly 
and a central office for communication to the public of patents, 
industrial designs or models, and trade-marks. 

Article XIII.—An international office shall be organised under 
the name of ‘‘ Bureau International de l’Union pour la Protection 
de la Propriété Industrielle” (International Office of the Union for 
the Protection of Industrial Property). This office, the expense 
of which shall be defrayed by the Governments of the contractin 
States, shall be placed under the high authority of the Centra 
Administration of the Swiss Confederation, and shall work under 
its supervision. Its functions shall be determined by agreement 
between the States of the Union. 

Article XIV.—The present Convention shall be submitted to 
periodical revisions, with a view to introducing improvements cal- 
culated to perfect the system of the Union. To this end Confer- 
ences shall be successively held in one of the contracting States by 
delegates of the said States. The next meeting shall take place in 
1885 at Rome. 

Article XV.—It is agreed that the high contracting parties 
pupecios reserve to th lves the right to make separately, as 
between themselves, special arrangements for the protection of 
industrial property, in so far as such arrangements do not contra- 
vene the provisions of the present Convention. 

Article XVI.—States which have not taken part in the present 
Convention shall be —— to adhere to it at their request. 
Such adhesion shall notified officially through the diplomatic 
channel to the Government of the Swiss Confederation, and by the 
latter to all the others. It shall imply complete accession to all 
the clauses, and admission to all the advantages stipulated by the 
present Convention. 

Article XVII.—The execution of the reciprocal engagements 
contained in the present Convention is subordinated, in so far as 
necessary, to the observance of the formalities and rules established 
by the constitutional laws of those of the high contracting parties 
who are bound to procure the application of the same, which they 
engage to do with as little delay as possible. 

Article XVIII.—The present Convention shall come into opera- 
tion one month after the exchange of ratifications, and shall remain 
in force for an unlimited time, till the expiry of one year from the 
date of its denunciation. This denunciation shall be addressed to 
the Government commissioned to receive adhesions. It shall only 
affect the denouncing State. The Convention remaining in opera- 
tion as regards the other contracting parties. 

Article XIX.—The present Convention shall be ratified, and the 
ratifications exchanged in Paris, within one year at the latest. 

In witness whereof the respective Plenipotentiaries have signed 
the same, and have affixed thereto their seals. 

Done at Paris the 20th March, 1883. 

(Signed) 
BEYENS. 
VILLENEUVE. 
Duc Dr FERNAN-NUNEZ, 
P. CHALLEMEL-LACOUR. 
Cu. HERISSON. 
Cu. JAGERSCHMIDT. 
)  CrisanTo-MEDINA. 
RESSMAN. 
Baron De ZUYLEN DE NYEVELT. 
Jose DA SttvA MENDES LEAL. 
F. D’ AZEVEDO. 
J.-M. ToRrRES-CAICEDO, 
Sima M. MARINOVITCH. 
Larpy. 
J. WEIBEL, 
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FINAL PROTOCOL. 


On proceeding to the signature of the Convention cencluded this 
day between the Governments of Belgium, Brazil, Spain, France, 
Guatemala, Italy, the Netherlands, Portugal, Salvador, Servia, 
and Switzerland, for the protection of industrial property, the 
undersigned plenipotentiaries have agreed as follows :— 

(1) The words “industrial property” are to be understood in 
their broadest sense; they are not to apply simply to industrial 
products properly so called, but also to agricultural products— 
wines, corn, fruits, cattle, &c.—and to mineral products employed 
in commerce—mineral waters, &c. 

(2) Under the word “‘ patents” are comprised the various kinds 
of industrial patents recognised by the legislation of each of the 
contracting States, such as importation patents, improvement 
patents, &c, 

(3) The last paragraph of Article II. does not affect the legisla- 
tion of each of the contracting States as regards the procedure to 
be followed before the tribunals, and the competence of those 


the Union, who are domiciled or have industrial or cial 

establishments in the territory of any of the States of the Union, 

rer be assimilated to the subjects or citizens of the contracting 
tes. 

Article IV.—Any person who has duly applied for a patent, 
industrial design or model, or trade-mark in one of the contractin 
States, shall enjoy, as regards registration in the other States, on 
reserving the rights of third parties, a right of priority during the 
periods hereinafter stated. Consequently, subsequent registration 
in any of the other States of the Union before expiry of these 
periods shall not be invalidated through any acts accomplished in 
the interval, either, for instance, by another registration, by publi- 
cation of the invention, or by the working of it by a third party, 
by the sale of copies of the design or model, or by use of the trade- 
mark. The above-mentioned terms of priority shall be six months 
for patents, and three months for industrial designs and models and 
trade-marks. A month longer is allowed for countries beyond sea. 

Article V.—The introduction by the patentee into the country 
where the patent has been granted of objects manufactured in any 
of the States of the Union shall not entail forfeiture. Neverthe- 
less, the patentee shall remain bound to work his patent in con- 
formity with the laws of the country into which he introduces the 
patented objects. 

Article VI.--Every trade-mark duly registered in the country of 
origin shall be admitted for registration, and protected in the form 
originally registered in all the other countries of the Union. That 
country shall be deemed the country of origin where the applicant 
has his chief seat of business. If this chief seat of business is not 
situated in one of the countries of the Union, the country to which 
the applicant belongs shall be deemed the country of origin. 
Registration may be refused if the object for which it is solicited 
is considered contrary to morality or public order. 

Article VII.—The nature of the goods on which the trade-mark 
is to be used can, in no case, he an obstacle to the registration of 


the trade-mark, 


tribunals 

(4) Paragraph 1 of Article VI. is to be understood as meaning 
that no trade mark shall be excluded from protection in any State 
of the Union, from the fact alone that it does not satisfy, in regard 
to the signs composing it, the conditions of the legislation of that 
State; provided that on this point it comply with the legislation of 
the country of origin, and that it had been properly registered in 
said country of origin. With this exception, which relates only to 
the form of the mark, and under reserve of the provisions of the 
other Articles of the Convention, the internal legislation of each 
State remains in force. To avoid misconstruction, it is agreed that 
the use of public armorial bearings and decorations may be con- 
sidered as being contrary to public order in the sense of the last 
paragraph of Article VI. 

(5) The organisation of the special department for industrial 
property mentioned in Article XII., shall comprise, so far as pos- 
sible, the publication in each State of a periodical official paper. ~ 

(6) The common expenses of the International Office, instituted 
by virtue of Article XIII., are in no case to exceed for a single year 
a total sum representing an average of 2000f. for each contracting 
State. To determine the part which each State should contribute 
to this total of expenses, the contracting States, and those which 
may afterwards join the Union, shall be divided into six classes, 
conk contributing in the proportion of a certain number of units, 
namely :—Ist class, 25 units; 2nd class, 20 units; 3rd class, 15 
units; 4th class, 10 units; 5th class, 5 units; 6th class, 3 units, 
These coefficients will be multiplied by the number of States in 
each class, and the sum of the result thus obtained will supply the 
number of units by which the total expense has to be divided. The 
quotient will give the amount of the unit of expense. The con- 
tracting States are classed as follows, with regard to the division of 
expense :—lIst class, France, Italy; 2nd class, Spain; 3rd class, 
Belgium, Brazil, Portugal, Switzerland; 4th glass, Holland; 5th 


advance the necessary funds, and render an annual account, which 
will be communicated to all the other Administrations. The Inter- 
national Office will centralise information of every kind relating to 
the protection of industrial property, and will bring it together in 
the form of a general statistical statement, which will be distributed 
to all the Administrations. It will interest itself in all matters 
of common utility to the Union, and will edit, with the help 
of the d t pplied to it by the various Administra- 
tions, a periodical paper in the French language dealing 
with questions regarding the object of the Union. The numbers 
of this paper, as well as all the documents published by 
the International Office, will be circulated among the Adminis- 
trations of the States of the Union in the proportion of the 
number of contributing units as mentioned above. Such further 
copies as may be desired either by said Administrations, or by 
societies or private persons, will be paid for separately. The Inter- 
national Office shall at all times hold itself at the service of 
members of the Union, in order to supply them with any special 
information they may need on questions relating to the inter- 
national system of industrial property. The Administration of the 
country in which the next conference is to be held will make pre- 
paration for the transactions of that conference, with the assist- 
ance of the International Office. The Director of the Inter- 
national Office will be present at the meetings of the conferences, 
and will take part in the discussions, but without the privilege of 
voting. He will furnish an annual report upon his administration 
of the office, which shall be communicated to all members of the 
pened The official language of the International Office will be 
rench. 

(7) The present final protocol, which shall be ratified together 
with the Convention concluded this day shall be considered as 
forming an integral part of, and shall have the same force, validity, 
and duration as the said Convention. In witness whereof the 
undersigned plenipotentiaries have drawn up the present protocol. 

(Signed) BEYENS. 
VILLENEUVE. 
Duc DE FERNAN-NUNEZ. 
P. CHALLEMEL-LACOUR. 
Cu. HERISSON. 
Cu. JAGERSCHMIDT. 
CRISANTO-MEDINA. 
RESSMAN. 
Baron De ZUYLEN DE NYEVELT. 
JosE Da Sitva MENDES LEAL. 
F. D’AzEVEDO. 
J.-M. ToRRES-CAICEDO, 
Sma M. MARINOVITCH. 
Larpy. 
J. WEIBEL. 


CURIOSITIES OF SCREW-CUTTING. 


THE exact tests in measurements which are now made from pre- 
cise standards of dimensions in machinists’ work reveal some rather 
humiliating facts to those who have herétofore claimed to build 
tools of precision. Standards of diameters and lengths have been 
acknowledged as difficult to attain to in ordinary work ; but it was 
supposed that screws, particularly the leading screws of lathes, 
could not vary much in pitch of thread from an established 
standard. But with tests made by lined hardened steel bars, aided 
by the microscope, it is proved that the best of screws, as ordinarily 
produced, are defective. So great have been ascertained to be 
these defects that a half nut, only 3in. long, correctly cut by the 
aid of the microscope, would ride the thread of an ordinary lathe 
leading screw of the same supposed and intended pitch. In one 
instance a leading screw, 36in. long, with a pitch of six threads to 
the inch, was tested, inch by inch, the readings being by five- 
thousandths of an inch, and every inch showed a falling off from 
= = pitch, the minus in the aggregate being 0°027 of an inch in 
the 36in. 

Another screw of the same pitch—six threads to the inch—was 
tested inch by inch on a scale of seventy-thousandths of an inch 
with the following result :—Each one of the four columns represents 
18in., and each figure represents the fraction of one seventy- 
thousandth of an inch variation from the true pitch. It is curious 
to observe the jumps in the variation in some mre Thus, in the 
third column there is a jump from minus 42 to plus 369. And this 
screw was cut by the manufacturers of hine tools that 
indisputably have no superiors in accuracy. 


Lathe leading screw, 72in. long, pitch six threads to the inch. 
Grade of test, one seventy-thousandth of an inch. 
— 28 0 — 29 - 4 
-19 - 16 
— 26 -12 + 10 
— 16 +19 + 23 -14 
— 33 - 8 -— 6 0 
- 15 - 8 -“z — 32 
- 14 - 0 
- 15 - 21 0 
— 24 — 22 — 34 0 
- 33 - 9 - 40 0 
- 18 - 3 - 31 -ill 
-i17 — 25 43 -17 
+ 8 - 19 46. 20 
- 13 - 18 - 37 — 53 
- 8 — 28 - 42 — 32 
- 8 - 18 +369 - 33 
- 5 -ill + 25 - 37 
- 7 58 - 14 58 
—- 309 — 267 + 48 -315 
Total variation — 


70,000 

Some thoughtless person may say that the exactions of a micro- 
scopical standard to this degree are finical and useless. But let 
one consider that these variations from the true standard not only 
repeat themselves, but are cumulative. Ir the case of the screw 
first mentioned, there was a minus of the grade or pitch of the 
thread of 0°027in. in only 36in. Should this leading lathe screw 
be used to produce other lathe screws it would require only six 
reproductions to lose an entire thread, even if the rate of loss was 
a that of the original screw. But, ascertaining and demonstra- 
ting these imperfections is of little account unless they can be pre- 
vented. This can be done, and leading lathe screws, screws for 
elevating planer crossheads, and for other exact purposes can be 
made so as to be absolutely ‘‘ tools of precision.” 


CONFERENCE ON WatTeER Suppty.—On July 24th and 25th a 
conference on water supply was held by the Society of Arts at the 
International Health Exhibition, Sir Frederick Abel, C.B., F.R.S., 
&c., presiding. The chairman opened the pi i with an 
appropriate address, in the course of which he drew attention to 
the desirability of a Royal Commission being appointed to investi- 
gate and report upon all questions connected with the supply of 
potable water in the United Kingdom, a suggestion, which, we 
understand, was made to the Government some years ago by 
H.R.H. the Prince of Wales, as president of the Society of Arts. 
He further pointed out the extreme difference of opinion which 
exists as to the suitability of various waters for drinking purposes, 
some persons maintaining that river water, once polluted by 
sewage, can never again be fit for use from a hygienic i of view, 
while some, on the other hand, hold that in a flow of a few miles 
the organic matter is oxidised and the water rendered perfectly 
wholesome. Probably, Sir Frederick Abel said, the truth lies 
between the two. The address was followed by the reading of 
papers. These, together with the discussions, will be published in 
the Journal of the Society of Arts, to which we must refer our 
readers for further information. The subjects treated were :—(1) 
Sources of supply. (2) Quality of water; filtration and softening. 


class, Servia; 6th class, Guatemala, Salvador, The Swiss Govern- 


ment will superintend the expense of the International Office, 


8) Methods of distribution; modes of giving pressure; house 
ttingy; discovery and prevention of waste, 


? 
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FAST AND SLOW SPEED PLATE, SCRAP, AND BAR SHEARS. 


>= 


THE accompanying illustration is taken from a photograph of 
a new double-ended shearing machine, which has been con- 
structed by Messrs. Wm. Collier and Co., of Salford, Manchester, 
from the designs of Mr. E. Fletcher, the head of the firm. The 
special object of the new arrangement introduced is to adapt 
the machine for cutting up thin plates or scrap quickly at one 
end, whilst the machine is operating with a slower cut 
on heavier work at the other. This has been effected by 
means of a very simple arrangement, which enables the 
machine to make two cuts at one end whilst it is making 
one at the other, and it is a new feature which cer- 
tainly commends itself as a very useful improvement. The 
machine consists of a massive cast iron frame of the ordinary 
type for vertical excentric machines, bored and fitted with a 
steel shaft having an ordinary excentric at one end and a double- 
throw steel cam at the other, to give two strokes for one revolu- 
tion. This is obtained by having the double cam so arranged 
that one part presses down the slide and the other part lifts it 
up, and by this arrangement the machine is enabled to make two 
strokes of the slide at one end whilst one stroke is being made 
at the other. This is an arrangement which could, of course, be 
applied equally well to horizontal or other types of machines 
where two or more slides are used, and could be driven 
either by engine or strap power. The machine of which 
we give an illustration is used at one end for cutting up light 
sheets or scraps, whilst the other is employed for bars and 
heavier work, and the arrangement for doubling the stroke at 
one end enables the machine to adapt itself to both classes of 
work without the loss of time which must necessarily take place 
when the action of both sets of shears has to be regulated by 
the slow cuts of the heavy work. This, in fact, has long been a 
recognised drawback in the double-ended type of machine, the 
motion for the heavy being too slow for the lighter class of 
work. By introducing the cam action, which gives a double 
stroke to one end of the machine, it is enabled to cut up twice 
as much light scrap as the ordinary machine, whilst the slow 
motion being retained at the other end, sufficient time is 
allowed for handling any heavy work that is being dealt with. 


WALKER’S PULVERISER. 

THE pulveriser here illustrated is made by Messrs. Walker 
Brothers and Co., of Philadelphia. It is driven by two pulleys 
8in. diameter for a 6in. belt. The shaft or spindle S is of cast 
steel, and is gradually increased in diameter from the journals 
to the centre, the object being to secure the greatest stiffness 
with the least friction in the journals. The arm A, which is 
tightly fitted and keyed on the shaft S, is of forged iron, turned 
and planed true all over, making both ends precisely alike in 
shape and size, thus securing a perfect running balance. The 
beaters B B, on which nearly all the wear comes, are made of 
hardened cast steel, and are bolted to the arm with countersunk 
bolts. When one end is worn, they are turned end for end and 
worn again. The perforated linings or segments C are cast in 


the side linings D, also of white iron, which are bolted to the 
case by countersunk bolts. This construction of the wearin 
parts makes them easily and cheaply renewable. The base an 
journal boxes are cast in one piece, and made heavy to secure 
and maintain the alignment of the bearings. The journal-boxes 
are lined with Babbitt metal, scraped to a true bearing, and 
have two modes of oiling—the one automatic, and the other 
positive, for use in case of the stoppage of the first. 

The joint between the cap E and the base J is planed true, 


FLOOR LINE 


TRESTLE 
HARD RAMMED 
IN GROUND 


making a dust-tight joint. In opening the case, it is only neces- 
sary to slack four nuts and push the bolts to one side in the 
holes, which are slotted, when the cap may be easily raised, being 
hinged at F and counterweighted. The ore is fed into the spout, 
shown by dotted lines near the middle of one side of the cap, 
and enters the case through the opening 0, and falls to the 
bottom of the case, where it is struck by the rapidly moving 
beaters, and is, by reason of its own inertia, broken into powder. 
Any fragments that may escape the first blow strike against the 
linings, only to fall and be again struck by the beaters. As fast 
as pulverised, the ore is carried by the current of air, generated 


white iron, and drop into place without fitting, being held in by 


by the motion of the arm, through the fine holes in the segments, 
and thence, by an annular space at the back of them, to the 


discharges GG and the spout H, which is continued to an 
elevator, storage-bin, or what may best suit circumstances. 

We (the Engineering and Mining Journal) are informed that 
on limestone it will pulverise 15 tons a day of ten hours, at an 
expense for wear of not over 15 cents a ton, this being an average 
for several months. On average quartz, it is claimed that it will 
do 12$ tons a day, at a cost of from 20 cents to 30 cents a ton, 
making the ore 60-mesh fine. It is stated that in pushing it, it 
may be made to exceed this rate, over two tons having been 
frequently pulverised in an hour in special test-runs. Its use is 
not confined to ores, but it may be advantageously used on 
phosphates, bones, hoof and horn, fire-brick, manganese, 
corundum, alum, saltpetre, charcoal, and all substances requiring 
fine pulverisation. It is not quite clear that there is any novelty 
this machine, 


MORRIS’S FIXED ROWLOCK. 


THE accompanying engravings represent a form of rowlock 
invented by Captain C. W. Morris, whose experience in boatwork 
and boat requirements has been acknowledged in the shape of 
wards by the jurors of the Norwich 1881, Edinburgh 1882. 
Che object is to obtain the advantages of the swivelling and 


MORRIS'S ROWLOCK. 


ling rowlock, and at the same time to have them always fixed 
a pos.tion, so as to be ready fcr immediate use. 
In the engravings Fig. A shows the rowlock titted to gunwale 


FIG. A. 


ind with the oar shipped ready for rowing: Fig. B showing it 
éolded down and leaving the gunwale quite clear from any 
»bstruction. Fig. C shows the arrangement of the crutch pin 


FIG. B, ROWLOCK UNSHIPPED. FIG. C. 


and the jaw for fitting on to the gunwale, from which it will be 
seen that it strengthens the gunwale instead of weakening it, as 
is the case with the ordinary forms of rowlocks. Messrs. W. H. 
Bailey and Co., of Salford, Manchester, are now the makers of 
these rowlocks, 


SovurH KEnsincton Musrvum.—Visitors during the week ending 
uly 26th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,514; mercantile marine, Indian 
section, and other collections, 3836. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 2010; 
mercantile marine, Indian section, and other collections, 262. 
Total, 16,622. Average of corresponding week in former years 

18,664. Total from the opening of the Museum, 21,219,090. 


ENGINEERING ProsPects.—The prospects for engineers in the 
immediate future are not very bright. At home, professional 
engineers are not, as a class, well employed, and the new schemes 
in view are not very numerous. The a English trunk lines 
have extensions in progress or view, which will be managed by 
their own engineers. Large new dock works are likely to com- 
mence at Cardiff; the heavier dock works of the Tilbury Docks are 
nearly finished; the approaching completion of the Mersey Tunnel 
will probably render necessary new railway connections in Liver- 
1 and Birkenhead; the last link of the Inner Circle Railway in 
ndon is to be finished next month; the Irish railways are to be 
connected by a joint line across Dublin; and the Manchester Ship 
Canal is likely to be authorised by Parliament, although its 
ultimate success is doubtful. The present Bank of England rate 
of discount of 2 per cent. shows a want of confidence among 
investors that hinders greatly the projection of railway and other 
enterprises on which the engineering trades depend. It is 
increasingly evident that professional and manufacturing engineers 
must look to work ab: , and the field is ever widening, notwith- 
standing the prohibitory tariffs of many countries. It is a marked 
characteristic of this, the leading English industry, that public 
works create a never-ceasing need for more. The extension of 
railways in India and the Colonies is opening out new districts for 
development, and while agriculture is the first to benefit by facilities 
of transport, mining ee subsidiary railways, harbour works, 
steamship lines, and local manufactories promise an endless source 


of pny meet to the engineering trades of this country.—Mathe- 
son and Grant’s Engineering Trades’ Report. 
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HYDRAULIC OVERSIDE CRANE. 


SCALE OF FEET 


THE cranes we illustrate are designed by Messrs, W. L. 
Williams, of 2, Westminster-chambers, and Henry Adams, of 60, 
Queen Victoria-street, London, to discharge goods over the side 
of ships into lighters lying alongside by means of extending 
jibs, the arrangement being such that when required to unload 
on to the quay the cranes can be worked in the ordinary 
manner. A triangular frame is rivetted to the jib, and from 
this an arm constructed of two channel bars extends horizontally. 
Between these channel bars runs a trolley, having a sheave to 
engage the lifting chain of the crane. This trolley is run out 
and home by a pair of hydraulic cylinders placed in any con- 
venient position on the framing of the crane. After the load 
has been lifted clear of the hatches, it is run out horizontally 
till it is clear of the ship, when it is lowered into the lighter. 
The operation takes about the same time as that of turning 
round over the quay, so that the same tonnage can be done per 
hour. When the crane is required to work in the ordinary 
way and discharge on to the quay, the channel bars are 
folded back as shown in dotted Ses so as not to foul the 
rigging, &c. 

A crane constructed on this principle has been at work on the 
Atlas No, 2 floating wharf of Messrs. W. Cory and Sons, the 
well-known coal factors, for nearly a year, and the result has been 
so satisfactory that three more cranes on the same principle are 
now being constructed for them. By its use a very important 
saving in the breakage of the coal has been effected, a matter of 
the utmost importance with some classes of coal, There is also 
much less labour involved, and the lighters get away with much 
greater expedition, sailing barges being loaded as easily as the 
ordinary barges. The weighing gear attached to the crane is in 
no way interfered with, and before and after a ship has dis- 
charged the extending jib is folded back and the crane swung 
round in the ordinary way to put the tubs on and off the ship. 
The arrangement, which is the subject of a patent, is of course 
applicable to quay cranes for discharging general goods, either 
upon the quay or into lighters alongside, and in ports where 
there is much transshipment into smaller craft, this direct and 
expeditious method of handling goods will effect a large saving 
both in time and labour. We have not described the hydraulic 
machinery by which the crane is actuated, but this is suffi- 
ciently obvious. 


LEADBEATER’S PATENT RAILWAY CHAIR. 


THE object of this chair is to dispense with the wooden 
wedges, and to hold the rail more firmly. It is also brought 


out as a joint chair, with the object of dispensing with fish- |- 


plates and bolts. The inventor claims for it that it can be used 
with any section of rail, and being about the same weight, costs 
little more than the ordinary chair. Referring to the illustra- 
tion, it will be seen that a wrought iron wedge or cotter is 
driven into the grooves cast for it in the chair and cast iron 
wedge, which has a projection A curved on the upper edge; by 
this means the key is driven tightly in, the cast iron wedge is 
drawn down, thus wedging it between the rail and chair, and so 
making a rigid fastening. The same plan is adopted with the 


| joint chair, which has two studs cast on the chair to fit the 
| present bolt holes at the end of the rails. It is necessary to 
loos these studs and holes to prevent the chair leaving the 
joints. The wrought iron cotters when driven tightly in are 
bent down at the thin end, and so kept in place. A well-known 
railway engineer is of opinion, after trial, that this chair will do 
away with the possibility of the wedge or keys coming out, as 


INTERMEDIATE CHAIR 
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was reported to be the case in the Downton railway accident, 
where the rails spread and let the train off the line. About 
forty of the intermediate chairs have been in use on a steep 
gradient on the Great Northern Railway at Holbeck Junction 
for the last nine or ten months, and have answered very well, 
and a trial quarter-mile complete is just about to be laid on the 
Great Northern to try the system fully. 


WATER-TUBE STEAM BOILERS AT THE LUCY 
FURNACES, PITTSBURGH., PA. 


By Mr. Witt1am Kent, M.E., New York.* 


I DESIRE to ay on record in our “‘ Transactions” a recent 
innovation in blast furnace practice, namely, the introduction at 
the Lucy Furnaces, at Pittsburgh, of four water-tube steam boilers 
of the Babcock and Wilcox pattern, aggregating 832-horse power, 
builders’ rating, or 9568 square feet of heating surface, utilising the 
waste gases of the furnaces as fuel. The boilers are set in two 
batteries, each of 416-horse power, and each battery occupying a 
ground space of 22ft. 7in. by 20ft. 4in. 

The boilers are the regular design of the Babcock and Wilcox 
Company, but the setting is a novel one, designed by the super- 
intendent of the furnaces, Mr. Julian Kennedy, member of the 
Institute. The boilers are raised about 5ft. above what would be 
their ordinary position if fired with coal, to allow of the introduc- 
tion under each of a tall combustion chamber about 7ft. 6in. square 
by 10ft. high. This chamber is divided into two portions, a front 
and rear, by a perforated wall, and by a number of tiles, set on 
edge, reaching from the top of this wall to the front wall of the 
boiler. The gas is conveyed to the boiler through an underground 
flue, 5ft. by 3ft., and is introduced into the busti hamb 
under each of the four boilers through a Witherow and Gordon 
gas burner. The gas striking the hot perforated wall and the tiles 
overhead, and passing through them, and the proper amount of 
air being admitted, part through the burnerand part through small 
flues in the front wall of the boiler, by which it is heated before 
admission, thorough combustion is insured. A small fire of coal is 
kept burning on the grate as a precaution to secure camer gy | of 
the gas in case of the possible interruption of its supply. The 
heating surface of the boiler is divided into two portions, front and 
rear, by a transverse division wall. The heated gases of combus- 
tion pass up through the front portion of the heating surface, and 
down through the rear, and enter a flue leading to the chimney. 
Four side cleaning doors are attached to each boiler, through which 
the dust — from the gases is easily cleaned from the tubes 
by means of a steam jet. 


The boilers have now been in use two months, with great satis- 
faction to all concerned. Without mentioning the general advan- 
tages of water-tube boilers, which are now well known, I may men- 
tion that they are especially adapted to replace the cylinder and 
two flue boilers ordinarily used at blast furnaces, on account of 
their occupying less than one-third of the ground space, and 
— actually cheaper in first cost for an equal amount of heating 

‘ace, 


Mr. RicHARD GARRETT.—It is with regret that we have to 
announce the death, suddenly after some three months illness, of 
Mr. Richard Garrett, of the Leiston Works, Saxmundham, in 
which he was partner with Mr. Frank Garrett. Mr. Richard 
Garrett was especially proud of his early connection with portable 
steam engine and thrashing machine construction, in which he 
was a pioneer. Latterly he had paid most attention to farming 
and stock, and was known as a champion of the Suffolk Cart- 
horse. He was elected an Associate of the Institution of Civil 
Engineers in 1854, and became a member in 1877. 


* Read at the Chicago meeting of the American Institute of Mining 
Engineers, May 27th, 1884. 
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MODERN LOCOMOTIVE PRACTICE.* 
By H. Wuittery, Assoc. M.1LC.E., F.G.S. 

A LITTLE more than half a century ago, but yet ata period not 
so far distant as to be beyond the remembrance of many still 
living, a clear-headed North-countryman, on the banks of the Tyne, 
was working out in spite of all opposition, the great problem of 
adapting the steam engine to railway locomotion. Buoyed up “4 
an almost prophetic confidence in his ultimate triumph over 
obstacles, he continued to labour to complete an invention which 

romised the grandest benefits to mankind. What was thought of 

tephenson and his schemes may be judged by the following 
extracts from the Quarterly Review of 1825, in which the intro- 
duction of locomotive traction is condemned in the most pointed 
manner :— 

** As to those persons who speculate on making railways general 
throughout the kingdom, and superseding every other mode of 
conveyance by land and water, we deem them and their visionary 
schemes unworthy of notice.” . “The gross exaggeration 
of the locomotive steam engine may delude for a time, but must 
end in the mortification of allconcerned.” . . . “‘Itiscertainly 
some consolation to those who are to be whirled, at the rate of 
18 or 20 miles an hour, by means of a high-pressure engine, to be 
told that they are in no danger of being sea-sick while on shore, 
that they are not to be scalded to death or drowned by the bursti 
of a boiler, and that they need not mind being shot by the shatte: 
fragments, or dashed in pieces by the flying off or breaking of a 
wheel. But with all these assurances, we would as soon expect 
the people of Woolwich to suffer themselves to be fired off upon 
one of Congreve’s ricochet rockets, as trust themselves to the 
mercy of such a machine going at such a rate.” 

These words, strange and ludicrous as they seem to us, but 
tersely expressed the general opinion of the day ; but fortunately 
the clear head}and the undaunted will persevered, until success 
was at last attained, and the magnificent railway system of the 
present, which has revolutionised the world, is the issue. And 
the results are almost overwhelming in their magnitude. Here, 
in Great Britain alone, 654,000,000 people travel annually. There 
are 14,000 locomotives, and the rolling stock would form a train 
nearly 2000 miles long ; whilst the number of miles travelled in a 
year by trains is more than 10,000 times round the world ; and the 

ngers would form a procession 100 abreast, a yard apart, and 

‘00 miles long. 

These stupendous results have been attained gradually ; if we 
go back to 1848, we find that on the London and Birmingham Rail- 
way the number of trains in and out of Euston was forty-four per 
day. The average weight of the engines 18 tons, and the gross 
loads were, for passenger trains 76 tons, and for goods 160. 
Now, the weight of an express engine and tender is about 65 tons, 
and gross loads of 250 to 300 tons for an express, and 500 tons for 
a coal train are not uncommon, whilst not only have the trains 
materially increased in weight, owing to the carriage of third-class 
a by all (except a few special) trains, and also to the 
jowering of fares and consequent more frequent travelling, but the 
speed, and therefore the duty of the engines, is greatly enhanced. 
A “‘ Bradshaw’s Guide ” of thirty-five years ago is now a rare 


- book, but it is very interesting to glance over its pages, and in 


doing so it will be found that the fastest speed in all cases but one 
falls far short of that which obtains at present. The following 
table will show what the alteration has been :— 


1849. 1884. 
Speed miles Speed miles. 
perhour. per hour. 

Great Western—London to Didcot 
»  toSwindon .. 53 
North-Western—Euston to Wolverton... .. 37. 

ae Northampton to Willesden —. 51} 
South-Western— Waterloo to Farnborough. . 39. 
- Yeovil to Exeter.. .. .. .. — . 46 
Brighton—London Bridge to Reigate .. 36. - 
Victoria toEastbourne.. .. 45 
Midland—Derby to Masborough .. - 
= London to Kettering .. .. —. 47 
to Darlington .. - 

0. 

Great Eastern—London to Broxbourne .. 
Lincoln to Spalding .. .. 49 
Great Northern—King’s Cross to Gran‘ oo = oe 
Cheshire Lines—Manchester to Liverpool.. .. — .. 51 


With this problem then before them, increased weight, increased 
speed, and increased duty, the locomotive superintendents of our 
various railways have designed numerous types of engines, of 
which the author proposes to give a brief account, confining himself 
entirely to English practice, as foreign practice in addition would 
open too wide a field for a single paper. 

Commencing then with passenger engines for fast traffic, and 
taking first in order the Great Western Railway, we find that it 
holds a unique position, as its fast broad gauge trains are worked 
by the same type of engine as that designed by Sir Daniel Gooch 
in 1848, although, of course, the bulk of the stock has been re- 
built, almost on the same lines, and rendered substantially new 
engines. They are single engines of 7ft. gauge with inside 
cylinders 18in. diameter, and 24in. stroke ; the driving-wheels are 
8ft. in diameter, and there are two pair of leading wheels, and one 
of trailing, all of 4ft. Gin. diameter. The total wheel base is 
18ft. Gin., the boiler is 4ft. 6in. diameter, and 11ft. 3in. long. 
The grate area is 21 square feet, and the heating surface is, in the 
fire-box, 153 square feet ; tubes, 1800 square feet ; total, 1953 
square feet. The weight in full working order is, on the four 
leading wheels, 15 ton 18 cwt. ; driving wheels, 16 tons; trailing 
wheels, 9 tons 10 cwt.; total, 41 tons 8 cwt. The tender, which is 
low-sided and very graceful in appearance, weighs 15 tons 10 cwt., 
and will hold 2700 gallons of water. 

The boiler pressure is 140]b. on the square inch, and the tractive 
power per pound of steam pressure in the cylinders is 81lb. These 
engines take the fast trains to the West of England—the Flying 
Dutchman averages 170 tons gross load, and runs at a mean time- 
table speed of 53 miles per hour, which allowing for starting, 
stopping, and slowing down to 25 miles per hour through Didcot, 
gives a speed of nearly 60 miles an hour. 
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Fig. I-GREAT WESTERN RAILWAY. 


The average consumption of coal per mile, of thirteen of these 
engines, with the express trains between London and Bristol, 
during the half-year averaged 24°67 lb. per mile, the lowest being 
23°22 Ib., and the highest 26°171b., the average load being about 
eight coaches, or 243 tons. We have already seen that in 1849 
the Great Western express ran at a higher rate than at present, 
being an exception to the general rule; and the fastest journey on 
record was performed at this time by one of these engines, when 
on May 14th, 1848, the Great Britain took this Bristol express, 
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consisting of fourcoaches and a van, to Didcot, fifty-three miles, 
in forty-seven minutes, or at the average speed of sixty-eight 
miles an hour. The maximum running speed was seventy-five 
miles an hour, and the indicated horse-power 1000. A class of 
engines corresponding to this type in their general dimensions, but 
with 7ft. coupled wheels, was introduced on the line, but it was 
not found successful. Through the courtesy of Mr. Dean I am 
enabled to give a table showing the running speeds and loads of 
the ne pe express trains, broad and narrow gauge, to the West 


and North of England, run on the Great Western Railway. 
Great Western Railway.—Average Speed and Weight of Express 
Trains. 
| Speed | Weight of train. 
| S82 3 


| miles. | 
Broap Gavce To West jor ENG-|LAND: | 
| 


| 


1.45 do, ‘Swindon| 77} | 53 


Narrow Gavcr To THE |NortH : 
Reading} 36 | 3092 60 190 
4.45 do. | Oxford | 63} | 488 60 129 | 189 


The narrow gauge trains are worked by two classes of engines. 
The first is a single engine with inside cylinders 18in. diameter, 
24in. stroke. The driving wheels are 7ft. diameter, and the lead- 
ing and trailing wheels 4ft. The frames are double, giving outside 
bearings to the leading and trailing axles, and outside and inside 
bearings to the driving axle; this arrangement gives a very steady 
running engine, and ensures, as far as can possibly be done, safety 
in the case of the fracture of a crank axle. The frames are 15in. 
deep, of BB Staffordshire iron. The wheel base is, leading to 
driving wheels, 8ft. Gin.; driving to trailing wheels, 9ft.; total, 
17ft. Gin. The boiler is of Lowmoor iron, 10ft. 6in. long and 
4ft. 2in. outside diameter. The grate area is 17 square feet, and 
the heating surface is, tubes, 11454 square feet; fire-box, 133 
square feet; total, 12784 square feet. The boiler pressure is 
140 Ib. on the square inch, and the tractive power per lb. of mean 
pressure in cylinders, 92 lb. The weight in full working order is, 
engine, leading wheels, 10 tons; ditto driving wheels, 14 tons; 
ditto trailing wheels, 9 tons 10 cwt.; tender, with 40 ewt. coal and 
2600 gals. water, 26 tons 10 cwt.; total, 60 tons. These engines 
are extremely simple, but well proportioned, and are a very hand- 
some type, and their average consumption of coal, working trains 
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Fig. 2—GREAT WESTERN RAILWAY. 


averaging ten coaches, is about 24°87 lb. per mile. The standard 
coupled passenger express engine on the narrow gauge has inside 
cylinders 17in. diameter and 24in. stroke ; the coupled wheels are 
6ft. Gin. diameter, and the leading wheels 4ft.; the wheel base is 
16ft. 9in. The frames are double, giving outside bearings to the 
leading axle, and inside bearings to the coupled wheels. The 
boiler is 11ft. long by 4ft. 2in. diameter; the grate area is 16°25 
square feet ; and the heating surface is, tubes, 1216°5 square feet ; 
fire-box, 97°0 square feet ; total, 1313°5 square feet. The boiler 
pressure is 140 lb., and the tractive power per lb. of steam pressure 
in the cylinders, 88 1b. The weight in full working order is on the 
leading wheels, 10 tons 5 cwt.; driving wheels, 11 tons; trailing 
wheels, 9 tons 15 cwt.; total, 31 tons. 

Turning now to the London and North-Western Railway, we 
find that between 1862 and 1865 the express trains were worked 
with a handsome type of engines, known as the “‘ Lady of the 
Lake” class. They have outside cylinders 16in. diameter and 24in. 
stroke; with single driving wheels of 7ft. 6in. diameter, and lead- 
ing and trailing wheels 3ft. 6in. diameter, with a total wheel base 
of 15ft. 5in. The frames are single, with inside bearings to all the 
wheels. The boiler is 11ft. long and 4ft. diameter, and the heating 
surface is in the tubes, 1013ft.; fire-box, 85ft.; total, 1098ft. The 
tractive power per lb. of steam pressure in the cylinders is 68 lb. 
The weight in full working order is on the leading wheels, 9 tons 
8 cwt.; driving wheels, 11 tons 10 cwt.; trailing wheels, 6 tons 
2 cwt.; total, 27 tons. The tender weighs 174 tons in working 
order. These engines burn about 27 lb. of coal per mile with trains 
of the gross weight of 117 tons, which is not at all an economical 
duty. About 1872, the weight of the heavier express trains on the 
North-Western had so increased, that a new standard type for this 
service was designed, and is now the standard passenger engine; it 
has inside cylinders 17in. diameter and 24in. stroke; the driving 
and trailing wheels are coupled, and are 6ft. 6in. diameter, and the 
Jeading wheels 3ft. 6in. The frames of steel are single, with 
inside bearings to all the wheels, and the boiler, of steel, is 9ft. 10in. 
long and 4ft. 2in. diameter. The steel used has a tensile strength 
of to 34 tons per square inch, all the rivets are put in by 
hydraulic pressure, and the magnetic oxide on the surface of the 
plates where they overlap is washed off by a little weak sal- 
ammoniac and water. In testing, steam is first got up to 30 lb. on 
the square inch, the boiler is then allowed to cool, it is then proved 
to 200 lb. with hydraulic pressure, and afterwards to 160 Ib. with 
steam. The fire-box is of copper, fitted with a fire-brick arch for 
coal burning, and the grate area is 15 square feet. The heating 
surface is, in the tubes, 1013 square feet; fire-box, 89 square feet; 
total, 1102 square feet. The wheel base is 15ft. 8in., and 
the tractive power 88 lb. for each lb. of steam pressure in the 
cylinders, These engines, working the fast passenger trains at a 
speed of about 45 miles per hour, burn about 35 1b. of coal per 
mile, when taking trains weighing about 230 tons gross, A varia- 
tion from this type has been adopted on the Northern and Welsh 
sections, known as the ‘‘ Precursor” class. These engines have 
5ft. 6in. coupled wheels, and weigh 31 tons 8cwt. in — 
order, but in other respects are very similar to the standar 
engines just described; with the Scotch express, averaging in total 
weight 187 tons, between Crewe and Carlisle, over heavy gradients, 
they burn 331b. of coal per mile. These engines, although much 
more powerful than the standard type, are not nearly of so hand- 
some an appearance, the drivers seeming much too small for the 
boiler under which they are placed. But by far the boldest innova- 
tion on existing practice is the new class of compound locomotives 
now being introduced by Mr. Webb. It is a six-wheel engine, with 
leading wheels 4ft. diameter, and two pairs of drivers, 6ft. 6in. 
diameter. The trailing drivers are driven 7 a ee of outside 
cylinders, 13in. diameter and 24in. stroke; and the leading drivers 


bya single low-pressure cylinder—which takes the exhaust steam 
from the hi i 


high-pressure cy! 26in. diameter and 24in, 


stroke, placed under the centre of the smoke-box. The boiler is 
the same as that in the standard type of engine, but the wheel 
base is 17ft. 7in., and in order to allow it to traverse curves easily, 
the front axle is fitted with a radial axle-box, which is in one casting 
from journal to journal, and fitted at each end with brass steps for 
the bearings; the box is radial, struck from the centre of the rigid 
wheel base, and the ey ae are curved to suit the box, the lateral 
motion being controlled by strong springs. Another peculiarity of 
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Fig. 8—-LONDON & NORTH-WESTERN RAILWAY. 


this engine is that, instead of the ordinary link motion, it is fitted 
with Joy’s valve gear, which is now being more and more adopted. 
This gear—which is of a most ingenious description — dispenses 
altogether with excentrics, and so allows the inside bearings to be 
much increased, those on these engines being 134in. long; and it is 
also claimed for it that it is simpler po, Sem costly, weighs less, 
and is more correct in its action than the ordinary link motion; 
the friction is less, the working parts are simplified, it takes less 
oil, and is well under the driver’s eye. It also allows larger 
cylinders to be got in between the frames of inside cylinder engines, 
as the slide sine may be placed on the top or bottom of the 
cylinders. This latter advantage is a great one, as, with the 
ordinary link motion, large cylinders are exceedingly difficult to 
design so as to get the requisite clear exhaust. The action of the 
gear is as follows:—A ved ais fixed by a pin atb, on which it is 
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free to turn, and is attached to a rod ¢ at d, the other end of 
which link is fastened to the ting-rod ate. At the point f 
in this rod another lever, g, is connected to it, the upper end of 
which is coupled to the valve rod / at i, and just below this point 
a second connection is made to a block at J, sliding in a short 
curved piece k, The inclination of the block & governs the travel 
of the valve. The total weight of the engine in working order is: 
On the leading wheels, 10 tons 8 cwt.; front drivers, 14 tons 4 cwt.; 
rear drivers, 13 tons 10 cwt.; total, 37°75 tons. The tender weighs 
25 tons in full working order. The boiler pressure is 150 lb., and 
the usual point of cut-off in the high-pressure cylinders, when 
running at speed, is half-stroke, whilst the pressure of steam 
admitted to the large cylinder is never to exceed 75 lb. per square 
inch. The average consumption of coal between London and 
Crewe is 26°6 lb. per train mile, or about 8 lb. per mile less than 
the standard coupled engine. In an experiment made in October, 
1883, one of these engines took the Scotch express from Euston to 
Carlisle at an average speed, between stations, of 44 miles an hour, 
the engine, tender, and train weighing 230 tons, with a consump- 
tion of 295 lb. of coal per mile, and an evaporation of 8°5 lb. of 
water per pound of fuel. 

Mr. Webb’s object in designing this engine was to secure in the 
first place a greater economy of fuel, and secondly, to do away 
with coupling rods, whilst at the same time obtaining greater 
adhesion, with the freedom of a single engine. The cost is much 
more than an ordinary locomotive, but the saving in fuel is said to 
be 20 per cent. over the other engines of the North-Western Rail- 
way. These engines run very sweetly, and are said to steam 
freely, although with only half the usual number of blasts ; but 
from the small size of the high-pressure cylinders, they are liable 
to slip when starting heavy trains, as the low-pressure peop 
are not then effective, whilst the consumption of coal does not 
seem to show the saving that would have been expected, when 
compared with ordinary engines doing similar duty on other lines 
—for instance, the Great Northern single engine takes trains of 
the same weight with the same consumption of coal and at a 
somewhat higher speed. But it must, of course, be borne in mind 
in ing such & comparison, that the fuel used may not be of the 


same ity. 
be (To be continued.) 


ADVERTISEMENTS ON RAILWAY Brinces.—A correspondent calls 
attention to utter disregard to all sense of wzsthetic propriety dis- 
played by railway —— in London, whose bridges across 
streets, ugly enough in themselves, are disfigured by ugly and mis- 
cellaneous advertisements. Bills now in Parliament for bridge 
extensions should not be passed without a clause to stop this 
disfigurement of streets. It isa disgrace to the railway companies, 
and powers should be obtained to stop it. 


AN EXTRAORDINARY CIRCUMSTANCE.—They do very curious 
things on American railways. A dispatch from Poughkeepsie, 
N.Y., July 6, says:—‘‘The Summit steamboat express of the 
Ulster and Delaware Road, which left the Grand Hotel station at 

.40 p.m., stopped at Phoenicia, and took on board three car loads 
of New York business men and others. The train was composed 
of an engine, baggage car, Pullman car, two West Shore cars, and 
three ordinary coaches. There were about 300 ngers on board. 
After leaving Mount Pleasant, going down e, twenty-five miles 
an hour, the engineer saw, on rounding a curve, a mass of rocks 
partially covering the track. He — the air brakes, pulled the 
reverse lever and opened the throttle wide, stopping the train in 
less than its length, but not before the rocks had stripped off all 
the steps from the left side of the train, and broken every cast iron 
journal box away from every truck from the engine to the rear of 
the train. Not a truck was dislodged, nor did any of the pas- 
sengers know of their perilous position until after the train stopped, 
when they assisted the labouring men in removing the obstruction. 
The train reached Kingston one hour behind. On the way thither, 
after the accident, the ngers gave a vote of thanks to the engi- 
neer for his bravery and coolness.” We direct particular attention 
to the words we have italicised. We have known trains run long 
distances, with hot axle-boxes, or with cracked axle-boxes—that is 
to say, one box or, at most, two or three on an entire train—but 
now we have a case where a whole train has been able to proceed 
without any axle-box at all on one side, and after all it was only an 
hour late. We the hero of 7 when his legs 
were cut off, fought upon his stumps. ere is an analogy 
between him and the train, which would be more complete if even 
the stumps of axle-boxes had been left for the journals to run in. 
We confess we do not believe the Poughkeepsie despatch. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 19th, 

Tue American iron trade is suffering from inactivity, which will 
probably be unbroken for the remainder of the year. Our iron- 
masters have become so accustomed to an enormous demand, with 
orders for from three to six months ahead, that they complain of 
dull times, and all manner of evils, when requirements are pre- 
sented only about as material is wanted. We have at present 275 
blast furnaces in operation, a less number than at any former 

riod for four years at least. Foundry iron is selling at frpm 

9 dols. to 21 dols., and forge iron from 15.50 dols., to 18 dols, 
English Bessemer is quoted at 19 dols. 20 per cent.; spiegeleisen 
at 28 dols. and 80 per cent.; ferro-manganese at 78 dols. Scotch 
pig is dull and unchanged. There is very little demand for any 
ind of foreign material, and no inducements are sufficient to induce 
consumers to place orders at present. The dulness in steel rails 
continues ; prices have declined to 29 dols., according to unauthen- 
ticated rumour, and small sales are taking place at 30 dols. to 
31 dols. The market is well supplied with old rails, for which 
consumers are offering 18 dols. to 18.50 dols., and holders asking 
19 dols, to 20 dols, Crop ends are worth 19.50 dols. to 20.50 dols. 
ex-ship for foreign, and 19.50 dols. at mill for American, Very 
few sales are reported. The demand for nails has fallen off, and 
rices are weak at 2.15 dols. at Pittsburgh, and 2.25 dols. to 
.40 dols. at Philadelphia, About 1000 tons of plate iron have 
been ordered within a week, and there are inquiries in hand for 
800 to 1000 tons of structural iron, which will be placed in a few 
days. The bar mills are selling iron at 1.75 to 2c. per lb., accord- 
ing to quality. 

The anthracite coal companies have mined a little over 
13,000,000 tons of coal so far this year, and expect to mine about 
18,000,000 tons more before the close of the year. The bituminous 
companies expect to add enough to this to make the Pennsylvanian 
output for the year 50,000,000 tons, or over one-half the total 
production of the United States. A number of other valuable 
coalficlds have been opened, but the falling off in manufacturing 
demand will necessitate a long delay in their development. Large 
purchases of coal lands have been made in West Virginia, and 
railroads are now being built through that State. Between 200 
and 300 miles of coal road have been built in Indiana and Illinois 
to develope the coal territory there, in order to reach Chicago, St. 
Louis, and the river markets. A prominent Englishman who has 
visited this regior: states his belief that Illinois will be the centre 
of manufacturing activity in the United States within ten years 
from the present time. 

The natural gas excitement is increasing in Western Pennsyl- 
vania. Upwards of fifty wells are being bored at Pittsburgh. 
Within a year, more than ten wells have been bored in the eastern 
part of Pittsburgh, and it seems that the great danger now is that 
too many will be bored within a limited space. But the supply 
seems to be inexhaustible. Wells bored twenty-five years ago are 
still flowing freely. The introduction of natural gas in the Edgar 
Thomson Steel Works saves the labour of seventy-six men, which 
amounts to a saving of 30,000 dols. per annum in wages alone. 
Another manufacturing firm saves 15,000 dols. per annum in 
labour. The experiments in the use of natural gas in blast fur- 
naces have not yet been successful, but our engineers expect to 
soon be able to arrange for its application to this purpose. This 
fuel is free from sulphur and phosphorus. 

The National Window Glass Manufact s’ Association held a 
convention in this.city on the 17th inst. The Flint Glass Workers 
held their convention in Pittsburgh last week. 

About 3000 miners in the Hocking Valley, Ohio, are being 
displaced by foreign labourers, and trouble of a serious nature is 
threatened, so that the police and the militia are on hand. The 
general assembly of the Knights of Labour of America meets in 
Philadelphia in September, and delegates will be present from 
several European countries. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE reports of the traders brought to Change yesterday in Wolver- 
hampton, and to-day—Thursday—in Birmingham, were unsatis- 
factory. The demand is becoming slower instead of mending, and 
increased difficulty is found in keeping the works running with 
anything like regularity or activity. The only relieving feature is 
the circumstance that South Staffordshire does not stand alone, 
but the district is only sharing the depression which exists in all 
the other iron and steel making centres of the kingdom, and indeed 
almost of the world. 

Merchant orders for shipping are small and few, and home con- 
sumers will only buy from hand-to-mouth. With such a limited 
consuming market 1t is scarcely to be wondered that competition is 
becoming increasingly severe. Of this there was this—Thursday 
—afternoon much complaining. But there seems to be no way 
out of the difficulty until a considerable improvement in the 
demand manifests itself. round prices are reduced to the 
lowest possible point. 

Happily, numerous makers are found to resist middlemen’s 
attempts to buy at wretched figures. Respectable hoop firms have 
this week returned orders offered them at £6 per ton at works, and 
some sheet and bar makers have this week taken an equally inde- 
pendent course. Either needy men ultimately get the orders in 
such cases or they go to other districts. Hoop makers ask £6 5s, 
4 _ 3 common bars are £5 15s. to £6, and good medium bars 

Crown bars of the Monmoor make, of 4in. to 3in. round and 
square, or to 6in. flat, were quoted to-day £7 5s. per ton at works 
for ordinary quality, £8 5s. for best, and £9 5s. for best best. Best 
rivet iron of the usual sizes the firm quoted £9, and double best 
£10. Angles to 8 united inches were:—Ordinary, £7 15s.; best, 
£8 15s.; and double best, £9 15s. Tees were :—£8 5s. for ordinary; 
£9 5s, for best; and £10 5s. for double best. Monmoor hoops of 
4in. to 2gin., 24in. to 1gin., and 1hin. to lin., of respectively 16, 17, 
and 19 w.g., were £7 10s.; hoops of jin. and 20 w.g., £8 5s.; and 
we 20 w.g., £9. Consumers who would be satisfied with the 

ight qualities of the makers were able to purchase at 10s. per 
ton below these figures. 

Tank sheets are priced by the Pelsall Iron Company at £7 10s. 
- to 18 b.g.; charcoal sheets to 20 b.g., £14 10s.; charcoal rods, 

3 5s.; steel hoops and strips, lin. by 18 b.g. and upwards, 
£8 10s.; Eureka sheets, not thinner than 30 b.g., £9 10s. 

John Bagnall and Sons quote sheets to 20 w.g., £9; 24 w.g., 
£10 10s.; 27 w.g., £12; or ae boiler plates to 5 cwt., £9; best, 
£10; double best, £11; and treble best, £12. For hoops from 14 
to 19 w.g. they asked £8; for angles, fullered shoe bars, and 
mary bars, £8; and for rivet iron, £9 to £10, according to quality. 

heir turning and horseshoe bars were £7 10s. The firm’s ordinary 
are as here: lin. to 6in. flat, £7 10s.; 6}in., 7in., 8in., 
and 9in., flat, £8. Round and square, ;%in. to 3in., £7 10s.; 
in., 3}in., 3gin., and 3hin., £8 ; 38in., 3jin., 3gin., and 4in., £8 ; 
in. and 4}in., £8 10s.; 48in. and 4tin., £9; and 4in., 
10s.; 4gin. and 5in., £10. Round only: 5fin. and 5fin. 
£10 10s.; 5gin. and 5hin., £11; 5gin. and 5fin., £11 10s.; in.and 
6}in. and 6hin., £13; 6¥in. and 7in., £14; and 
in., £15. 

The Staffordshire and Steel and Ingot Company has now got 
its plate mill into regular work. It is of a capacity to produce 
500 tons a week. The company is making three qualities—best best 
plates, guaranteed equal to Lowmoor or Bowling; best boiler 


plates, which they pe to be superior to any other Staffordshire 
plates; and bridge and girder plates, which, though tough iron 


and of high tensile strength, will compete with Middlesbrough 
plates in price. 

A fine specimen of hoop iron has just been rolled, as an exhibi- 
tion experiment, by Messrs, Geo, Adams and Sons, of the Mars 
Works, Wolverhampton. It isa hoop of jin., 385ft. long. The 
same firm have also rolled a hoop of lin. iron, 300ft. long. In their 
sheet department, Messrs. Adams are making fine sheets of 
‘‘ string gauges” suitable for deep stamping purposes; and in their 
bar mills they are producing iron of a quality good enough for 
bright axle-making. 

Orders for pig iron do not improve, and deliveries under old 
contracts are very small. One reason of the restricted deliveries 
of hematites is found in the circumstance that best sheet makers 
and other consumers, instead of now melting so much pig as 
before in the puddling furnaces, are rolling their finished products 
out of steel blooms and billets. Some such steel makers have 
deliveries of hematites still to accept which were contracted for 
two years ago. Prices of hematites are quoted 56s. to 55s. per 
ton delivered. Native cold blast all-mine pigs are 77s. 6d., and 
hot blast 57s. 6d. to 55s. Other prices are without change. 

The South Staffordshire and East Worcestershire Millmen’s 
Association are showing their ignorance of the state of the iron 
trade at the present moment in a remarkable manner. They have 
just met and condemned the policy of the masters in asking for a 
reduction in ironworkers’ wages, ‘‘ believing that the cry of 
Northern competition is the old cry of wolf ! wolf! when there is 
no wolf.” There is not much hope that the men will quietly sub- 
mit to a reduction, and the employers will therefore have to pursue 
their usual course of appealing to the arbitrator of the Iron Trade 
Wages Board The Board is called together for Tuesday next, 
when the masters will prefer their claim and propose that arbitra- 
tion shall be resorted to. 

A somewhat less confident tone is assumed since my last by the 
colliers now on strike, The collapse of the strike in Lancashire 
has had something to do with this, whilst the promise of help 
made at the Conference of Miners’ Delegates in Manchester is 
scarcely likely to result in much practical assistance. At a few 
pits work is being resumed at the drop. The masters seem deter- 
mined not to give way. 

The engineers and ironfounders, as a rule, keep only poorly 
employed, the work on the books being in small lots. The manu- 
facture of metal works’ machinery, for which this district is well 
reputed, is being carried on quietly. Among the goods being 
manufactured are chilled rolls for the rolling of brass, copper, 
German silver, and other such sheets, particularly well ground and 
polished, made by Messrs. Thomas Perry and Son, of the High- 
fields Works, Bilston. 

The firm has made a guillotine shearing machine for cutting iron 
sheets up to about jin. thickness, with blades 5ft. 2in. long, capable 
of shearing up the centre sheets 4ft. wide, and cross-cutting a 
width of 4ft. 6in. Combined with it is a smaller shear for cutting 
the scraps into suitable lengths for working up again. The machine 
is driven by a neatly-arranged steam engine fixed to one of the 
standards, the cylinder being 7in. diameter and 9in. stroke. As a 
rule, however, there is not just now much of this better class 
machinery on order. 

Ironwork, in the shape of fencing, hurdles, large gates, and the 
like, has recently been sent away from the Walsall district to the 
Continent—notably Holland—and a little of the same class of work 
is going to the colonies, but the home demand is poor. Some 
makers who depend upon the aristocracy for custom in this line 
are looking forward to the Parliamentary recess for the slightly 
improved demand always noticeable on account of country seats 
shooting boxes. 

‘*Herreshoff” boilers have lately been ordered in this district, 
and have afforded scope for the skill of local workmen in the 
necessary tube coiling. One specimen made ~ Messrs. F. H. 
Lloyd and Co, of Wednesbury, is a very creditable piece of work. 
It is posed of a ber of tubes of diameters varying from 2in. 
to 4in., welded together in one length. 

In steel wheels, pinions, and wheel gearing, makers find a grow- 
ing favour for the helical tooth which so effectually prevents 
back lash. 

The directors of the Birmingham Railway Carriage and Wagon 
Company have declared an interim dividend at the rate of 5 per 
cent. on the ordinary capital. This and similar concerns continue 


busy. 

“The operations of the Union Rolling Stock Company for the 
past half year have been satisfactory and profitable. The direc- 
tors recommend an interim dividend on the ordinary shares at the 
rate of 10 per cent. per annum, and a bonus at the rate of 2 per 
rae pa een £1000 is added to reserve, which thus amounts 
to £18,750. 

The Wolverhampton Chamber of Commerce are pushing forward 
with vigour the arrangements for the visit to the town on Septem- 
ber 30th and October Ist, 2nd, and 3rd, of the Associated Chambers 
of Commerce. It is expected that excursions will be made to, 
among other places of interest, the works of the Staffordshire 
Steel and Ingot Iron Company at Bilston. 

An important business feature of the Social Science Congress 
which is to meet in Birmingham from September 17th to 24th 
will be the proceedings of the Economy and Trade Department, 
since the papers are to have especial reference to the South Staf- 
fordshire district. Thus, “‘ The Iron Trade of South Staffordshire” 
is to be contributed by Mr. R. Smith-Casson; ‘‘ Railway Freights,” 
by Mr. Alfred Hickman; and “‘ Local Trade Unions,” by Mr. B. 
Church. Mr. Richard Tangye and Mr. Alderman White are also 
likely to contribute special papers on the relative social position of 
the working classes at the present time and twenty-five years ago. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—There appears to be a steadily growing belief in 
the iron trade of this district that something very near the bottom 
has been reached, so far as prices are concerned; but buyers also 
entertain an equally strong conviction that there is no immediate 
prospect of any upward movement in values, and generally only a 
very dull heavy trade, at extremely low prices, is being looked 
forward to for some time to come. The blowing out of a number 
of furnaces in the district certainly leaves no room for doubt that 
many of the pig iron makers have got to the limit of the con- 
cessions they are prepared to make to secure business; but buyers 
apparently are not influenced by this fact to give out orders beyond 
their hand-to-mouth requirements, and where there is any dis- 
position to enter into speculative transactions, it is only at 

rices which the leading makers decline to accept. In the 
finished iron trade makers are also showing a strong deter- 
mination to resist the downward movement that is being 
forced on them, but gradually the minimum prices taken in 
the market become the basis upon which business to be done. 
There is necessarily a weakness in the fact that the orders that are 
to be got even at the lowest prices are not sufficient to keep works 
fully employed, and this produces keen competition. The average 
prices now taken for rss | business of weight are 2s. 6d. per ton 
under the nominal quoted rates, but buyers point to the fact that 
there is still a margin of 2s. 6d. per ton over the lowest prices 
touched a few years back, and it remains to be seen whether they 
will succeed in again bringing down prices to this point. 

There was again only a very dull market at Manchester on 
Tuesday, and any business done was at extremely low prices. The 
inquiry reported for pig iron was of the most limited description. 
For local brands makers were holding to 42s. to 42s. 6d. less 24 as 
their minimum for forge and foundry qualities delivered equal to 
Manchester. For the present, deliveries against contracts are 
taking away pretty fairly the output of the local furnaces, but 
there is little or no new business coming f¢ except at under 
makers’ quoted rates, and they are not disposed to give way. In 


district brands prices are extremely low, both Lincolnshire and 
Derbyshire iron being obtainable at under the figures quoted for 
local brands, and where business is done the average selling prices 
appear to be 41s. 6d. to 42s. less 24 delivered here. 

SS Mensutéed there appear to be practically little or nothing 
doing. For good foundry brands delivered here 55s., less 24 per 
cent., is about an average quoted price, but there are sellers who 
would take less if there were anything like good orders to be got. 

In the manufactured iron trade moderate orders are reported as 
being got on the basis of £5 12s, 6d. for good qualities of bars 


delivered into this district, and hoops could be bought at from £6 


to €6 2s. 6d. per ton. 

The wire trade in the Warrington district has of late shown an 
improvement. The recent reduction in wages has put makers in a 
better position to compete with the German houses for the export 
trade, and some of the firms have their books now pretty well sup- 
plied with orders. 

Brassfounders generally report trade as only moderate at low 
prices. 

The condition of the engineering trades remains much the same 
as I have reported of late. There is no improvement, and the 
general complaint is that there is a decided slackening-off in the 
weight of new work coming forward. Machinists maintain the 
improvement which I reported in this branch of trade a month or 
two back, and there are considerable orders in hand for plant and 
machinery for the fitting-up of new mills in Scotland. Tool 
makers are kept tolerably well employed, but except for special 
work, orders are running out faster than new ones are ceming in. 
The same may be said with regard to locomotive builders, the only 
order of importance given out in the district for some time past 
being one recently for fifteen locomotives for India. 

There are indications of reviving industrial activity in one 
important district of Manchester that for several years past, with 
its closed works and empty houses, has presented an appearance of 
desolation and decay. Recently the Albion Works at Miles 
Platting, which had previously been closed for a considerable 

riod, were re-started by Mr. West, the late chief engineer of the 

fanchester Corporation Gasworks; and now preparations are 
being made for re-opening two other large works which have 
been stopped for several years. The Manchester Steel Works are 
are being restarted by a company that has been formed for carry- 
ing out a new process of steel manufacture, and the Railway Steel 
and Plant Works bave been taken by a large engineering firm near 
Halifax, who have in contemplation the removal of their plant to 
Miles Platting. Should the re-starting of these two large works 
be successfully carried out, it will — an impetus to industrial 
employment in the Miles Platting district that has been wanting 
for a long time past. 

An extraordinary blunder has occurred in connection with the 
levels of the new bridge crossing the river to the main entrance of 
the large station just erected by the London and North-Western 
Company on the Salford side. When the roadway came to be 
connected with the street, it was found that the level of the bridge 
was several feet above that of the street. The paving has, in con- 

q' , been postponed until this absurd blunder has been 
rectified. 


A summary of the report of the annual meeting of the Iron 
Trades Employers’ Association, held at Halifax on Thursday, 
under the presidency of Mr. H. Shield, was given in last week’s 
ENGINEER. The other business transacted at the meeting was 
mainly of a formal character, and it is only necessary to add that 
the following gentlemen were appointed the General Committee of 
Management for the ensuing year :—Barrow-in-Furness, Mr. C. J. 
Copeland; Barnsley, Mr. J. Farrar; Bradford, Mr. J. Cole; 
Bristol, Mr. J. L. Stothert; Halifax, Mr. John Crossley; Hudders- 
field, Mr. G. W. Tomlinson; Hull, Messrs. C. D. Holmes and A. 
E. Seaton; Keighley, Mr. R. L. Hattersley; Leeds, Messrs. J. 
Craven, D. Greig, and J. H. Kitson; Leicester, Mr. E. Death; 
Liverpool and Birkenhead, Messrs. A. Jack, J. Laird, and H. 
Shield; London, Messrs. J. Donaldson, J. Field, and G. Waller; 
Manchester, Messrs. B. A. Dobson, R. Peacock, and J. Robinson ; 
Newcastle-on-Tyne, Messrs. W. Boyd, J. Price, and Percy West- 
macott; Nottingham, Mr. J. we pe Sunderland, Messrs. Geo, 
ee jun., J. Dickinson, and J. H. Irwin; Wakefield, Mr. George 
Rhodes. 

In the coal trade business continues extremely dull, with = 
plies largely in excess of requirements and prices very low. 
classes of round coal are bad to sell, slack shows a tendency to get 
rather scarce, owing to the small quantity of round coal now being 
screened, but burgy continues plentiful. At the pit mouth prices 
remain at about 8s. 6d. to 9s. for best coal, 6s. 6d. to 7s. for 
seconds, 5s. to 6s. for common coal, 4s. 9d. to. 5s. for burgy, 4s. up 
to 4s. 6d. in some cases for best slack, and 3s. 6d. to 3s. 9d. for 
ordinary qualities. 

For shipment there has been a moderately good trade doing, and 
in some cases rather better prices have been got, fairly large sales 
having been made at about 7s. 6d. per ton for Lancashire steam 
coal delivered at the high-level, Liverpool, or the Garston Docks. 

The wages strike in the West Lancashire coal-field is now com- 
pletely at anend. I have all along pointed out that there was no 
probability that it would assume anything like serious a 
and after a feeble attempt to carry on the strike in detail by boy- 
cotting one or two of the large firms, the men have had to admit 
that they have no means for carrying on the struggle even on this 
limited scale, and it has been resolved to return to work at the 
reduced rate of wages. The strike has served to show how little 
the market would have been affected by a continued stoppage of 
the collieries, and it is scarcely probable that work will be resumed 
on more than half-time. 

Barrow.—The hematite pig iron market of thisdistrict, I have to 
report, lacks activity. Taking everything into consideration, and 
noting all things affecting the trade at the present moment, this 
can only be ex . Makers have pushed forward the orders 
which have been booked for delivery, and others not coming to 
hand, works are almost at a standstill. Upto the present the out- 

ut has been well maintained, but the deliveries being low, stocks 
ont rather increased. I believe the very low level of prices now 
ruling, and the prospect of furnaces being put out, are tending to 
check the operations of speculators. Prices this week may be put 
down at 46s. per ton net for ordinary mixed parcels of Bessemer 
iron, f.o.b.; foundry, 45s. net in trucks; and forge, 44s. 9d. per 
ton. The steel trade of the district is unchanged, and present 
prospects of a revival are not very bright. Orders from all quarters 
arerestricted. Steel rails, ordinary double-headed sections, are quoted 
95s. per ton; flange sections, 97s. 6d. Iron ore quiet, and large 
banks are held at mines; sales are made at 8s. 6d. to 9s. 6d. per 
ton net at mines. Shipbuilding inactive. Coal and coke easier. 
Shipping dull, as freights are low and difficult to obtain. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

TuE strike in the iron trade comes at a very unfortunate time, 
and if it extends from Staffordshire and Worcestershire to this 
district can have only one effect—to deepen the prevailing 
depression, and to inflict much suffering on the ironworkers them- 
sateen. At this moment quotations are even weaker than th 
were at the corresponding period of last year, Nos. 1, 2, and 
Bessemer pig are now at 53s. 6d., delivered in Sheffield, subject to 
the usual eves Derbyshire foundry iron, 42s.; forge qualities, 
40s. to 41s.; Lincolnshire, 40s. to 41s.; bars, merchant qualities, 
£6 to £6 5s.; sheets, £7 10s. to £7 15s.; Bessemer blooms and slabs, 
£5 to £5 5s., according to carbon. There is no improvement what- 
ever to report in the demand either from home or abroad. 

Mr. F. N. Wardell, her Majesty’s Inspector of Mines for thi 
district, reports that during 1883 the aggregate number of pers ons 
employed in and about the whole of the mines of the United 
Kingdom of Great Britain and Ireland amounted to 565,168 p 
sons, The total number of fatal accidents was 989, and the 


a 
| 
| 
f 


94 


THE.ENGINEER. 


Ava. 1, 1884. 


number of deaths occasioned thereby 1140, an in- 
crease as compared with 1882 of 30 and 78 - 
tively. In 1883 there was one fatal accident 
amongst every 571 persons employed, and one 
death by accident amongst every 495 persons em- 
ployed. The average for the ten years, 1874 to 
1883, is one fatal accident for every 594 persons 
employed, and one death by accident amongst 
every 453 persons employed. The proportion of 
fatal accidents in 1883 to the number of persons 
employed is higher, and the death-rate lower, 
than the average of the last ten years. Of the 
total number employed, 514,933 were under the 
Coal Mines’ Regulation Act, and 50,235 under 
the Metalliferous Mines’ Regulation Acts. In the 
former there was one fatal accident for every 
575 persons, and in the latter one fatal accident 
to every 738 employed. 

Our Yorkshire miners have been demonstrating 
at Barnsley this week, partly on behalf of trades 
unionism and partly on behalf of the Franchise 
Bill. Mr. John Frith, one of the secretaries of 
the Yorkshire Miners’ Association, proposed a 
resolution calling upon all miners to join the 
association at once, “believing that without a 

werful association no great or lasting good can 
be accomplished in matters relating to trade, 
wages, and settlements of disputes generally.” 
Mr. Frith states that after the amalgamation of 
the West and South Yorkshire Association the 


Ship plates are offered at £5 to £5 2s. 6d. per ton 
on trucks at makers’ works; les at £4 15s. to 
£4 17s. 6d.; and common bars at £5 2s. 6d. to £5 5s. 
All cash 10th less 2} per cent. 

Messrs. B. Samue and Co., of the Ne 
Ironworks, who have now ye Ary of their eight 
blast furnaces in use, are about to blow out 
another. One of the remaining ones will be set to 
work upon basic iron, in addition to th 
already so employed. Owing to this diminution 
of output, Messrs, Samuelson and Co, have given 
notice to leave to the whole of the hands 
a at their Slapewath Mines, near Guis- 


The accountant of the North of England 
Board of Arbitration has issued a bi-monthly 
report made up to June 30th. It shows that the 
average net ee rice of plates, bars, angles, 
and iron rails for the two months ending June 
30th was £5 5s, 5°36d. ton. This is a reduc- 
tion of 3s. 6d. per ton since the end of April, and 
12s. 6d. per ton since the beginning of the year. 
During the whole of 1883 the reduction was 
10s. 7d. per ton. Only once in the history of the 
finished iron trade has the average net selling 
price been lower than.at present, namely, for the 

uarter ending August, 1879, when it was 
3s. 3d. per ton. The production also has 
fallen off considerably. The output for the two 
ths ending June 30th was 68, tons, as 


first quarter’s income amounted to £1542, and 
from that time to the last quarter of December, 
1882, it gradually increased to £2803; at the end 
of the December quarter, 1883, the amount had 
risen to £3244. Between £4000 and £5000 had 
been placed in the bank, and bad debt paid to 
the extent of £2438. There was not a large item 
for strikes, and the principal part of it was in- 
curred at the back end of last year or early in 
the present year—no doubt in the abortive agita- 
tion to compel the employers to concede the 15 
per cent. advance. 

The adjudicators for the prize of £500 offered 
by Mr. Ellis Lever for a new safety lamp have 
reported that they examined 108 lamps, four of 
which were electric lamps and 104 oil lamps, a 
few being designed to burn mineral oils. Not one 
of the electric lamps fulfilled, or approached ful- 
filment, of the conditions of thea 3 and there 
was not one lamp in the entire lot that ectly 

ed the whole of the conditions. e result 
is that no award has been made. 

Messrs. John Crowley and Co., of Meadow 
Hall Ironworks, Sheffield, have been awarded the 
silver medal at Pershore show for their new en- 
silage cutting machine. This. I understand, is 
the only medal granted up to this date for this 
class of machinery. The machine is specially 
constructed to cut and elevate green material for 
ensilage, and is fitted with several of the latest 
improvements patented by Mr. Samuel Edwards. 
These improvements are more particularly in- 
tended to protect the man feeding the machine 
from accident, and to prevent choking. 

Messrs. Brown, Bayley, and Dixon had their 
final meeting of shareholders on the 29th ult., 
when the liquidators—Mr. J. H. Barber, Shef- 
field, and Mr. Wm. B. Peat, Middlesbrough— 
submitted their account, showing the manner in 
which the winding-up of the affairs of the com- 
pany had been conducted and the property of the 
company disposed of. The company was regis- 

in 1873 as Brown, Bayley, and Dixon, 
Limited, Sheffield Steel and Ironworks, and 
after several years of fairly prosperous trading, 
suffered severely during the lean years which 
followed the “‘boom” of 1873-4. The loss on 
ordinary shares has been £279,900; on preference 
shares or debentures, £13,540; while the credi- 
tors, who accepted 6s. 8d. in the pound, lost 
£192,570; total loss, £486,010. The company, 
whose business has been acquired by a new pro- 
prietary largely inclusive of the old, is now ona 
reduced scale, doing a much better trade. 

In coal Messrs. Newton, Chambers, and Co., 
Thorneliffe, are now quoting as follows :—Mor- 
tomley best Silkstone, 13s.; Mortomley thin 
seam, 12s. 1d.; Mortomley best nuts, 9s. 7d.; 
Mortomley brights, 10s.; all at canal wharf, 
Sheffield. These rates will remain unaltered 
during August. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

No change of importance has taken place in the 
Cleveland pig iron trade since last report. It 
still remains in an almost stagnant condition. 
Consumers are holding back their orders in the 
expectation of being able to place them at lower 
prices shortly. The present outlook seems favour- 
able to buyers, as shipments are below the aver- 
age, and there is every probability that stocks 
will be found to have increased at the end of the 
month. What few transactions took place at the 
market held at Middlesbrough on Tuesday last 
were sales by merchants, who continue to offer 
small lots of No. 3 g.m.b. at 36s. 9d., and grey 
forge iron at 35s. per ton. This cannot, however, 
be said to be the market price for large quantities. 
Makers are for the most part supplied with orders 
which will last through August, and they are con- 
sequently firm in their quotations. They will not 
accept less than 37s. for No. 3, and 35s. 6d. for 
forgeiron. Buyers offer 36s. per ton for warrants, 
but sellers ask 3s. 9d., and no business is done. 

Messrs. Connal and Co.’s stock of pig iron at 
Middlesbrough has declined 150 tons during the 
week. 

The quantity of pig iron shipped from the Tees 
Pri on first twenty-eight days of Julyamounted 
to 66,649 tons, as against 73,011 tons in June and 
77,390 tons in July, 1883, eorresponding period 
being taken. 

In the manufactured iron and steel trades 
there is little fresh to The Witton Park 
mills and forges are still idle. The’ Bowesfield 
Ironworks at Stockton, which have worked 
regularly since February last, are stop this 
week for want of specifications. Four hundred 
men are idle in consequence, but it is oo 
that they will be again employed next week. 

Messrs. Bolckow, Vaughan and Co.’s steelworks 
at Eston are also standing, and are not likely to 
be restarted until fresh orders for rails are 
received. Two of the rolling mills at the Stockton 
Malleable Ironworks, after being inoperative for 
several weeks, are now again in tion. 


opera’ 
Quotations for finished iron remain steady. 


against 75,044 tons for the two months ending 
April, and 90,616 tons for January and February. 

The directors of the Consett Iron Company have 
decided to recommend a dividend of 11s. 6d. per 
share, and the Board of the Consett Spanish ore 
Company will divide 5s. per share. 

The half-yearly meeting of the North of Eng- 
land Board of Arbitration was held at Darlington 
on Monday last. A report from the standing com- 
mittee was read, showing that the number of 
firms connected with the Board was the same as 
in January, namely, sixteen. The number of 
— members is now 6040, being 2607 less 
t at that time. 

Mr. A. J. Dorman, of the firm of Dorman, 
Long, and Co., has been, and still is, seriously ill 
of —= fever. Great sympathy is felt through- 
out the district with him and his relatives. His 
high abilities are universally acknowledged, and 
there are few who would be more missed. 

The South Gare breakwater at the mouth of 
the Tees is now almost complete, and a light- 
house has been erected in the centre of the cir- 
cular head forming the end. Many years have 
ela since the work was commenced, and many 
a time has the work of weeks been carried away 
by a single storm. Now, however, the danger of 
such casualties is past. The North Gare break- 
water is also making fair progress. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE iron market was quiet at the opening this 
week, but improved afte’ is, the quotations of 
warrants exhibiting a slight advance. Business 
has now been resumed after the holidays, and 
larger supplies of raw iron will tly be 


miners, it was stated at the mosting, are still 
working the big darg, and the cause of restriction 
is evidently not espoused over the mining dis- 
tricts with that heartiness that the leaders of the 
men could desire. 

The shareholders of the Arizona Copper Com- 
pany met in Edinburgh a few days to confirm 
a series of resolutions, the object of which is to 
wind up the original company voluntarily, and 
form a new company under the same name. The 
Board estimated that, even with the present low 
price of copper, there would be a profit on the 
operations of the company. 

A soos effort is being made to put the affairs 
of the Midlothian Oil Company in such a position 
— it may be possible to carry on the business to 

van 


The death is announced of Mr. Thomas Ellis, 
the proprietor of the North British Ironworks, 
Coatbri He had been in feeble health for a 
considerable time. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE adjudicators for the prize of £500 for the 
best safety lamp, given by Mr. Lever, have con- 
cluded their examination and tests of 108 lamps, 
and have decided not one of them fulfilled all the 
conditions. One of the best, and specially 
singled out, is the invention of Mr. Morgan, of 
Pontypridd. The conditions appear to be rather 
severe, 

I am glad to ——e regular work and peaceful 
action amongst the principal sections of the col- 
liers. The only exceptions have been a dispute 
at one of the Pontypridd collieries, consequent 
upon a change of management, and some little 
outbreak in the Tynewydd and , Ogmore 
Valley. These are expected to be amicably 
settled. 

It is a good sign that the colliers have no local 
grievances of any account when they are found, 
as at present, meeting to vote that the House of 
Lords should be done away with. This is harm- 
less compared with a wages or labour question. 

The Swansea coal-trimmers are getting up an 
agitation for a change in the method of payment. 
They plead that they should be placed on the 
same footing as trimmers at Cardiff. The 
arrangement at Swansea is controlled by steve- 
dores, and not by dock authorities, and payment 
by the day instead of by the ton. A strike is 
threatened, but the vigorous action of the coal- 
owners has so far prevented it, These threaten 
to send men down to the if any delay is 
occasioned in the shipment of coal. 

The coal shipments of the last week from all 
the Welsh ports amounted to 210,000 tons; iron 
shipments showed a little more life,and amounted 
to close upon 6000 tons. One hopeful > is to 
be gleaned from the brisk way in which the mills 
are kept going, notwithstanding a paucity of 
orders. Ironmasters know that rails must be 
had, and Wales can compete with any in excel- 
lence of make and lowness of price. 

I see that the managers of Dowlais and 
Cyfarthfa works gave strong evidence this week 


required, but the improved tone in the iron 
market is not so much a result of any extra 
inquiry for a as of the desire on the 
part of brokers to p themselves in a good posi- 
tion at the end of the month. The pig iron ship- 
ments in the past week have been rather unsatis- 
factory, amounting to 10,315 tons, as compared 
with 8706 in the preceding week, and 14,058 in 
the corresponding week of 1883. To the United 
States the quantity dispatched is much larger, 
but not up to the mark. Italy and France are like- 
wise taking a little more pig iron, but the shipments 
to Russia have practically ceased for the time. 
There are 94 furnaces in blast, against 96 last 
week, one having been put out at Shotts and the 
other at the Langloan works. The stock of 
pigs in Messrs. Connal and Co.’s Glasgow stores 
been reduced by 430 tons in the course of the 
last seven days. Hematite pig iron is in poor 
request, and the prices are somewhat easier. 

Business was done in the Glasgow warrant 
market on Friday at 41s. 34d. cash, and 41s. 54d. 
one month. On Monday transactions at 
41s. 5d., and on Tuesday 41s. 54d. cash, and 
41s. 74d. one month were quoted. Busi- 
ness was done on Wednesday at 41s. 6d. to 
41s. 54d. cash, and to-day—Thursday—at 41s, 5d. 
to 41s. 7d. cash. 

The values of makers’ jron are as follows:— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
51s. 9d.; No. 3, 49s. 9d.; Coltness, 57s. 6d. and 
51s. 3d.; Langloan, 53s. 6d. and 51s. 3d.; Sum- 
merlee, 50s. 6d. and 47s.; Calder, 52s. and 
46s. 9d.; Carnbroe, and 46s. 6d.; Clyde, 
4s. and 45s.; Monkland, 43s. 6d. and 40s. 6d.; 
Quarter, 42s. 6d. and 40s. 3d.; Govan, at Broomie- 
law, 42s. 6d. and 40s. 6d.; Shotts, at Leith, 
51s. 6d. and 51s.; Carron, at Grangemouth, 48s. 
(specially selected, 54s.), and 47s. 6d.; Kinneil, 
at Bo'ness, 44s. and 43s.; Glengarnock, at 

, 50s. and 43s.; Eglinton, 44s. 6d. and 
41s.; Dalmellington, 46s. 9d. and 42s, 6d. 

Both the malleable iron and steel trades continue 
much dep’ , and there does not as yet a) 
any — to believe ag yee will show 
any early improvement. engineering and 
machinery trades have necessarily been quiet, 
having barely recovered even their recent measure 
of employment since the holidays, and the ship- 
ments of manuf articles from Glasgow in 
the past week embraced £12,000 worth of machi- 
nery, £2600 sewing machines, £3500 steel goods, 
and £34,880 general iron manufactures. 

The coal trade in the past week has been 
sees than usual, both in the inland and the 
shipping departments. While upwards of 10,000 
tons were shipped at Ayr, the quantities des- 

tched at other ports were comparatively small. 

quotations are nominally without alteration. 

A conference of miners’ delegates was held at 
Hamilton on Monday, when the chairman—Mr. 
Story, of Larkhall—had occasion to express 
there was not a 

trade were exceedingly hopeful, although evi- 
dently dictated by insufficient information as to 

exact position of affairs. The Hamilton 


g the Barry Dock Bill, which they thought 
would only benefit the promoters. Mr. Wales's 
evidence was dam It was to the effect 

ibly a dozen years again, and then the great 
coat harvest will have been gathered. The best 
men I know, thoroughly conversant with the 
coalfield and sahil » give twenty years as the 
outside limit for prosperous times in the Rhondda; 
and Mr. Fisher, of the Taff Vale, the father, so 
to state, of the best paying line in the kingdom, 
gives its future as under fifty years. But opinions, 
pro and con., can have no weight now, seeing that 
the question will be decided one way or the other 
this week; but for the promoters’ own sakes, as 
well as in common justice to the Marquis of Bute, 
I hope the Bill will be relegated to the limbo of 
unsuccessful Bills. 

Best coals are in steady demand, and I note 
increasing call for alll steam, with even a 
tendency to better figures. Patent fuel, too, is 
in good demand at 10s. 3d. per ton. Swansea is 
particularly favoured by this branch, and all the 
works are . A project is on foot at Swansea 
to acquire the Landore Copper Works for a 
smelting business by a limited company. The 
name will be the South Wales Smelting Company ; 
capital, £40,000, in 100 shares. The promoters 
are well-known merchants of Swansea. 

Tin-plates maintain their position, and most of 
the principal works have good books. A fine 
cargo of 700 tons left Newport this week. In the 
Forest of Dean the Lydbrook Works are again in 
action, and p’ are good. The iron trade 
of the Forest is sluggish, and there are greater 
accumulations of pigs than there are despatches 
of manufactured iron. As for coal, the trade is 


fairly maintained, and prices rule somewhat 
ly. Best block realises from 8s, 6d. to 9s. 
per ton. 


THE AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF ScrENCcE.—The thirty-third session of 
this Association will commence at Philadelphia 
on the 3rd of September and close on the 10th. 
The section D, for mechanical science, was 
organised at the Cincinnati meeting, 1881, and 
sessions were held in 1882 at Montreal, in 1883 at 
Minneapolis, and will be called at the Philadelphia 
meeting of 1884, The officers for the next meet- 
ing are: Vice-president, Robert H. Thurston, 
— of the section; Professor J. Burkitt 

ebb, secretary. The British Association will 
meet in Montreal immediately before the date 
of assembling of the American Association, and 
arrangements will be made to bring its members 
to Philadelphia on September 3: A great 
additional attraction will be found in the Electrical 
Exhibition to be held in Philadelphia from Sep- 
tember 2nd to Obtober 10th. The preparations 
for this are progressing rapidly, and the fact 
that it is to be held under the auspices of the 
Franklin Institute'is sufficient to insure its success. 
If it is desired to place articles, models, or 
— on exhibition, a list and a statement 
of the space required should be sent to the 
secretary, Mr. J. Burkitt Webb, Cornell Uni- 
versity, Ithaca, N.Y. . 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*," It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, b 
giving the number of the page of THE ENGINEER at which 
the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at Tur ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Jinding the numbers of the ification. 


Applications for Letters Patent. 
*," When patents have been ‘‘communicated,” the 
name and address of the communicating party are 
printed in italics. 


22nd July, 1884. 


10,420. Two WHEEL VeLocirepE for Two Persons, J. 
. Dixon, Nottingham. 
10,421, Marrresses for Lyino, &c., upon, J. T. Lockey 
‘and A. Kendal, Manchester. 
10,422. Brewino, J. Gale, Sunderland, and R. Liddle, 
onkwearmouth, 
10,423. Warp Beam Morions of Looms, J. Entwistle, 


en. 
10,424. Process of Rerinino A. de Maroussem, 
Brussels. 


10,425. Hyprautic which Revo.ves on its 
own Axis, E, and J. H. Walker, and T. Brunt, 
Rotherham. 

10,426. Gravy Guarp for WeLt Disnes, J. A. de 


0, Headingley. 
10 Liquip Hop Avuxiiary, F, W. E. Shrivell, 
mdon. 
10,428. Appiiances for Hatcuina Cuickens, H. 


Walker, Brock] 


10,429. Snorp Wixpow Strano, W. Messent, 


Moseley. 

10,430. ArmMospHERIC Gas Burner, N. G. Richards, 
Dewsbury. 

10,431. Makina Cement, G. F. Busbridge and J. H. 
Turvey, East Malling. 

10,432. Steam Pumps, &c., J. D. Noble, Bristol. 

10,433. Hyprostatic Automatic VaLve, T. 8S, Truss, 


wick. 
10,434. Domestic Frrer.aces, G. H. and A. Brown, 


ndon, 

10,435, Arracninc Hanpies to Brusues, &c., G. H. 
and A. Brown, London, 

10,436. Tampinc Moutps for Castinas, M. R. Moore, 
Indianapolis, U.S. 

10,437. Mrxine Fivip Carponic Acip with Berr, L. 
A. Groth.—(B. Nuhmann, Germany.) 

10,438. Preparina TextiLe Fisres, L. A. Groth.— 
(A. Giesler, Germany.) 

10,439, CHEMICALLY TreatTiNG Woot, L, A. Groth.— 


Giesler, 
— Preservinc Hops, L. A Groth.—(J. A. Gfall, 


ermany.) 

10,441. Fastenrne for Earrinos, L. A. Groth.—(Mf. 
Spitzer, Austria.) 

10,442. Disinrectine CLosets, &c., B. Haigh, London. 

10,443. Drawino Wire, 8. Cornforth, Birmingham. 

10,444. Rartway Covup.inos, C. A. Drake, London. 

10,445. for Preventinc Dust Exp.osions while 
Grinpine Grary, H. J. Worssam, Shoreditch. 

10,446. Warpropes, 8. Anidjah, Shoreditch. 

10,447. for Foresionut of W. Sand- 
brook, Ebbw Vale. 

10,448, Oprarninc Ammonia, &c., from Gases, R. Main 
and W. Galbraith, 

10,449. Bicyc.es, H. J. Haddan.—(E. H. Foss, Cam- 
pello, U.S.) 

10,450. Ink-Boxes, A. Eltzbacher, Germany. 

10,451. Copyine Presses, A. Eltzbacher, Germany. 

10,452. Turninc, &c., Macninery, C. Thompson, 


10,453. Gravity Itways, E. T. Gregory and A. 
Kissam, London. 

10,454. Bati-vatve, H. Trott, London. 

10,455. PerambuLators, G. E. Webster, Nottingham. 

10,456. Gi_tinc Woot, W. T. Garnett, Bradford. 

10,457. AntI-FouLinc Composition, J. Pickering, Lon- 
don, and H. Saale, Chiswick. 

10,458. Pumps, H. E. Newton.—(C. C. Worthington, 
Irvington, U.8.) 

10,459. Sorreninc and Puriryinc Water, &c., H. 
Porter, Honor Oak, and J. Porter, London. 

10,460. Trap for WaTER-cLoseTs, &c., E. Newton, 
Hitchin. 

10,461. Execrrica, Measvrino Instruments, F. V. 
Andersen, Greenwich, and A. D. Stevenson, London. 

10,462, F. V. Andersen, Greenwich. 

10,463. ELecrricaL Sounpino Apparatus, G. Davis, 
London. 

10,464. Pint Rounpixe and Finisnino Macuine, G. W. 
Nibiett, London. 

Penci, or Crayon Pointer, M. M. Brophy, 


ion. 
10,466. AppLyinc CapsuLes to Botties, H. H. Lake.— 
(Wirth and Co., Frankfort-on-the- Maine.) 
Spanver, H. Sainsbury, Lon- 
on. 


23rd July, 1884. 
10,468. Bepsteaps, &c., J. Eveson and H. Normanse 
Birm ham. 


10,469. Lirtine the Drum Ovt of a Wasuinc MacHINE 
F. Orme, Nottingham. 

10,470. Opentnc InTeRNAL StoprereD Borties, R. 
Rayner, Ashton-under-Lyne. 

10,471. VentiLators, R. Chattwood, Tottington. 

10,472. Hat Liyinos, 8. Marshall, Denton. 

10,473. Horsesnoes, G. J. Harcourt, Bristol. 

10,474. Maonet, T. J. Handford.—(&. H. Mather, 
Windsor, U.S. 

10,475. Insectors, J. Gresham, Salford. 

10,476. Lamps, J. Lucas, Birmingham. 

10,477. Moutpinc Wroucnt Knoss, 
&c., J. Maxfield, Sheffield. 

10,478. Automatic Fans, L. A. White, Chorlton-on 

edlock. 

10,479. PERAMBULATOR WHEELS, H. W. Twiggs, Bristol. 

10,480. Winpow Buinps, C. O. Sérlie, Norway. 

10,481. VeLocirepes, W. Jeans, Hampshire. 

10,482. Purtryine Coat Gas, J, Hanson, Bingley. 

10,483. CaLoric Enoines, H. Guthrie, Longsight. 

Atracuinc WHEELS to VenicLes, C. Colton, 

naon, 

10,485. Loose Puttey, J. A. Crowther, Huddersfield. 

10,486. EvecrricaL Switcnes, F, Wynne, London, and 

10,487. Sockets for INcANDESENCE ELectric Lamps, R. 
P. Sellon and G. C. Sillar, London. 

10,488. Dritt Cnucks, J. Hewitt.—(J. 7. Foster, New 


Jersey, U.S.) 
10,489. Heaps of Screws or Botts, A. Stopes, Col- 
chester. 


10,490. Piaster, R. Stone, London, 

10,491. Prixtinc TextiLe Fasrics, H, Denk, Vienna. 

10,492. DETERMINING the Freep of STEAM C. 
. Abel.— (Comte de Dion, G. T. Bouton, and C, Trépar- 


, Paris. 

10,493. Drivina Macuineg, R. 
Westall, East Dulwich. 

10,494. Manure Distrisutine Macuines, E. Capitaine. 
—(A. Brocksch, Dramburg.) 

10,495. TrREatING the Lupinus Puant to Apart it for 
Use as Foon for CattTLe, E. Capitaine.—(R. Haber- 
mann, Berlin.) 

10,496, Connectinc Winches or REELS to FisHinc- 
rops, C. Laight, Redditch. 

10,497. &c., Rotts of Tonacco, D. Cavanagh, 


rgh. 
10,498. MecHanicaL Toy with Ciimpinc Ficures, E. 
Pass. Hébert, Paris.) 
10,499. Sprinc Ain Guns, H. M. Quackenbush New 
York, U.S. 


Ave 1, 1884. 
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1 Faoriratinea the InnaLaTion of MEDICATED 
pour, C. B, Harness, 
10; Saw Sets, C. g New York, U.S. 
10, MECHANICAL for THeaTRICAL PuRPOSES, 


farratt, 
1 and W. P. Buchan, 
P. Alexander.—( W. R. Clough, 
10,505. J. G. Lorrain, London. 
AN 


10,50, ‘AGRICULTURAL ImpLements, W. 
M. Serviss, Marion, U.S.) 


10, Borries, &., J. H. B. Denison, 
ingston-upon-H 

10,508. SoLiTArres, A, Black, 

10, Stoppers for Borns, Lake.(G. F. 


Paris.) 
10,810, Brituiant SuRFACES on ARTICLES 
Wirth and Co., 


10,511. LECTRO-MAGNETIC Musicat Instruments, R. 

K. Live 

10,512, Kyirrina ACHINES, W. Cotton, Loughborough, 

10,618. Water Merers, W. Cotton, Loughborough. 

10,614. Morion to Speep Inpicarors, J. 
M. Napier, London, 

10,515. Apptiances for the Support of VaRicosr 
Verns, &c., E. Diver, 

10,516, pine CaLves, &c. Osborn, London, 


24th July, 1884, 


10,517. F. G, Eaton, Stockport. 
10,518, Carpino Enoines, J. M. Hetherington, Man- 


chester, 
10, Mutss, J. M. Hetherington, Man- 
10, Boxes for SaLmon, &c., J. B. Carter, 


» Portsmouth. 
19, &e., Lusricator, J. Chew, 
and G Parkington, B burn. 


FAsrENING &c., B. E. L. Culpin, 


EDICAL Compounp, E. W. R. Schrister, 
10,524. SUPPLEMENTARY SAFETY for Sream 
Borters, J J. and R. Pendlebury, Preston. 

Ring DISTRIBUTING APPARATUS, A. Fraser, 


10,526. Raitway Trucks, R. Caldwe! 
Dublin. 


10,527. Seovrineo in their PLACES the CONDENSER Tubes 

of Steam Enaines, W. Rich and J. Ch lain, 
Bristol. 

10,528, Dryino and ease Apparatus, J. A. R. 

and J. Dick, @ 

10,529. FLower-pors, H. Child, Twickenham. 

10,530. Sarery Fosers for ELECTRIC Circuits, Sir W. 
Thomson and J. T, Bottomley, Glasgow. 

10,531, Feepine-Borties, F. J. Harrison, London. 


10, 532, PORTABLE BRICKWORK, Ww. 8. rs, London. 

10,588. Bicycie and Tricycte Heaps, T. Smith, Bir- 
ose Propuctno ENAMELLED Surraces, &c., B. 
Birmingham. 


10,585" ham or Power GEAR APPLICABLE to VELOCI- 
pepes, R. Allen and W. J. Wakefield, London. 
10, ELecrric BATTERIES, A. 
erson.—(B. Bazin, Paris.) 
10, 887. FASTENING Paps to Cart Sappves, T. W. Hill, 
London. 


10,588. Recorper, R. Barlow, London. 

10,539. Cicar, &c., HOLDERS. Barlow, London. 

10, SUSPENDING CurTains over Doors, &c., J. E. 

, London. 

AL-BOXES, E. Bullivant, Wolverhampton. 

10,542, T. Pearse, London. 

10, 543, ORNAMENTING Fasrics, E. P. Alexander.—(P. 
Renard, France.) 

10,544. Brackets for SUPPORTING Lamps, C. E. 
Croft, Birmingham. 

10,545. Fustian Curtino, G, Roger, Warrington. 

10,546. Miners’ Lamps, R. Falconer, Dalkeith. 

10,547. Pavement, A, G. Brookes.—(@. F. Zeigler, New 
York, U.S.) 

"CAUTERISING Apparatus, J. H. Johnson.—(C. 

uelin and L. de Place, Paris. 

549. C. J, Vircondelet, 

10, 550. Stopper for Borries, &c., C. Exeter, 

10,551, Furnace Bars, F. B. Chadwick, Cardiff. 

10,558, | Suearine Ropes, P. M. van Swyndregt, near 


10,553, Lusricators, W. Bormann, Germany. 
10, 554, CURRENT WHEELS, Carre.—(H. Carre, 
10, 555. STRENGTHENING the Eyes, H. H. Lake.— 
Wirth ond Co., Frankfort-on- ) 
ROUGHAM SADDLE-TREE made of Mert, T. 
W. Hill, Hendon. : 
10, -sasHEs, W. Hayward and W. Eckstein, 


10,558, Oprarntno on ENAMEL Fixepby Fire, 
8. J. rog, London. 

10,559. Curtina Bianks for Nuts, 0. 
Imray. —{F. A. Hasenclever; German 

10,560, Gas Lamps, F. Siemens, Leaded. 

10, 561. for Bicycies, &€., C. Robin, Paris. 


25th July, 1884. 


10,562. Startina TraMm-cars, A. J. Moore, Portsmouth, 
Bousters, Cars, A. Pilley and B. Ball, 


eld. 
0,564. Grane Door Locks, E. W. Brown, Lower 
onton. 


10,565. Enaryes, T. B. Kay, Manchester. 
10,566. GuNPOWDER Dz. Dowsing, Weel 


wich. 
10,567. CrrcuLar Drop for Takino Puoro- 
F. W. Mousell, Dublin 
. Bendall, Birming- 


10,568, Swincine Movements, W. 
10,569. Rarsixa and Lowerino Busts, J. E. Sheldon, 
10,570. ComBINATION: Toots, I, Oakley and W. H. 


Oaleley, London, 
Measurinac Twistep Fiprrs, A. Hitchon, 


10, oro, EING IMPLEMENTS, C. Prout, Lower Filham, 


Ivy Bridge. 
10,573. Enoines, W. 
Hargreaves and W. 


10,574. Tron and Street, C, Thompson, 


10,575. Surppinc of Boats’ Ruppers, 
Emanuel, Surbito: 


10,576. LANTERNS or fame H, Cullabine, Sheffield. 

10,577. Looms for Weavina, D. tt, Pendleton, 
W. Ackroyd, Bradf. 

10,87 578. Muues for Sprnnina, Ww. Hurst and W. Hamer, 


and Crrcutatine Water, F. Hocking, 
10, the Rooms of Buitp1nas, F. Hocking, 


10.581. Transmission of Po 


10,582. Movance Srat for Barus, J. Price, London. 
10, 583, Outside Burrers, C. G. Owen, London. 
10, 584, ome and Preparine Corks, W. G. Cotch- 


ing, Tw unton. 
10. &e., St. J. V. Day.(P. S. Swan, Cal- 
10,586. Racks, R. A. Bax 

rer) ter.—(Lawrence and 
Wrixpow Curtains, J. E. Tilling, 


588. Brusnes, W. D. Bradford. 
0,589. RecePTactes for Soaps, &c., G. Martin, Brad- 
10, 600, Let-orr A 
for Warp Braqs of Looms, 


10,591, Borrutso R. 
Dove NES, 8. Lloyd and H. W. 


10,592. yon Etecrricity to 
the Human Frame, 


Execrric Batrery, J. Glew, London. 
10,594, SHoormne Cases, J. Vale-Lane, London, 
10,595. ema Puates for Mi1, J. ‘and W. J. Woods, 


10,596, Toxas for Reautatine Teeru of Saw Biapes, 
. A. Hansen, Christi 
10 Waterproor Cioaks, Capzs, &c., J. H. Perry, 


10,598, SPANNERS, EK. H. Boutcher, Bedfont, W. F. 
Westwood and J. H. Boutcher, London. 

10,599. Beverace, A. Andrews, London. 
10,600. WATERPROOF 8. Pitt.—(Company for 
Manu, facturing Waterproof Fabrics, St. Petersburg.) 

10,601. SHapinc Soap into Bars, C. Wright, London. 
10,602. Wuee s, T. E. Knightley, London. 
10, oe Fountain Pens, C. W. Robinson, London, 

. Economisina STEAM, KR. Smith, Tunbridge 


10,605, Sprino G. D. Peters, London, 

PeramButators, &c., E, Lea, Stratford-on- 
on. 

10,607. Surrts, C. F. Rowe, London. 

10, 608. Nut Locks, W. R. Lake. —(Abras Freres, 
‘Sclessin- lez- Liege, Belgium. ) 

10,609. Buckies, W. Lake.—(J. Thornton, New York.) 

10,610. Boots and SHogs, W. H. Stevens, Leicester. 

10,611. Parina the Curts of Har Brims, E, Bould, 
London. 

10,612. Hat Suapino Macuryes, E, Bould, London, 

10,618. Hammer Raits for Pranorortes, C. Erhardt.— 
(C. Gehrling, fils, Paris.) 


26th July, 1884. 


10,614. Drivincg Gear for Wasninc, Manauine, &c., 
acHiNES, B, Hindle and J. 8. Harvey, Clayton-le- 


‘oors, 
10,615. Verticat Steam Borers, H. Kesterton, Bir- 
mingham. 


ng) 
10,616. Enornes, N. Chandler, Hednesford. 
10, 617. WHEELS, W. Edwards, near 
10,618. Cr BARRELS, &c., W. Lightwood, 


10,619. Enatyes, T. James, Gloucester. 

10, 620. Iron wiTHout WELDING or BLISTER- 
na, T. F tt, Cheltenham. 

10,621. Brick Teton R. J. Worrall, Liverpool. 

10,622. Bricks, C. G. Tebutt, Bluntisham. 

10,623. Fouprxo MACHINES, R. Cundall, Thorn- 

June 

10,624. Paintine H. Wilmer, Woodford, and 
Bolas, Chiswick. 

10,625. APpLyinc Heat to Sream Borrers, G. H. 
Taylor, Liverpool. 

10,626. Furnaces, H. C. Paterson, Glasgow. 

10,627. FURNACES, H. C. Paterson, Glasgow. 

10, 28. Tarcets, W. Tranter, Aston, and C. Dixon, 


tto 

10,629, R. Tindall, Fraserbur,; 

10,630. Sprinc Butrons, C. A. Day re. H. Brandon, 
Paris, a and I, F. Saunders, Michigun.) 

10,631. Vessets, H. Dinn, Gravesend, and G. B. 
Ric London. 

10,632. ENVELOPES, H. Henly, London. 

10, 633, Steam Borers, H. C. Paterson, 

10,634. Smoke ConsUMING Apparatus, D. Morris, 
Carnoustie. 

10,635. Comprnep Broocu and Firower Hover, O. L. 

oollard, London. 
10,636. Cantaipars, G. B. Richardson. —(M. H. 
‘ackesy, Punjab, India.) 

10,637. with Exrernat Discs, J. C. Mewburn. 
—+(J. and C. de Surmont, France. 

10,638. FENCING, W. Bayliss, Wolverhampton. 

10,639. Enarnes, J. Evans and P. R. Bjorling, 
Wolverhampton. 

10,640. Looms for Weavino Martina, A. M. Clark.— 
A. Hurbuch and L, Bieringer, Germany.) 

10,641. Gear for VeLocipepes, F. Weck, 


es! 
10,642. Dousie-vatve Box and WarTer- 
WASTE PREVENTER, J. C. Cowell, —— er Tranmere. 

10,643. Souip and Liquip Matters, 
H. Lee.—(7. Roberts, New Zealand.) 

10,644. Mareriats for SURGICAL Spiints, 8. Gamgee, 
Birmingham. 

10,645. Mittstone Dress, A. J. Boult.—(V. Bernard, 
France.) 

10,646. Borter Furnaces, C. A. Knight and G. W. 
Thode, Glasgow. 

10,647. Vatve Gear, W. R. Cummins, Essex. 

10,648. Materiat for Deoporisinc Purposes, J. C. 
Stephenson, Portsmouth. 

10,649. Macarnes for Warrine in Sections, &c., P. J. 
Livsey, Manchester. 

CoMPRESSING EnsILaGE into SiLos, D. Richley, 


ord, 
28th July, 1884. 


10,651. GRANULATED CRYSTALLINE CARBONATE Of Sopa, 
J. Mactear, 

10,652. Breecu-Loapinc SMALL-aRMs, C. G. Bonehill, 
Birmingham. 

10,653. CuLtivatine Lanp, J. Burfield, Hailsham. 

10,654. Exp Frames for WRINGING MAcHINEs, J. 8. 
Harvey and B, Hindle, Clayton-le-Moors, 

10,655, decorme GALLERIES, T. Robottom, Nuneaton. 

10,656. Impartine Tension to Drivine BANbs, H. B. 
Barlow. —(E. C. A. Masson, Vincennes.) 

10,657. Venicies, C. H. M. Wharton, Manchester. 

10,658, Motive Power from Arr HEATED 
by Execrricity, W. B. Thomson, Wick. 

Fastener for Boots and &c., J. Pond, 

orwi 


10,660. Vetvets, M. Baerlein, Salford. 
10,661, Br Brackets for Licuts, J. Lawrie, 
effi 

10,662. and CLosine Winpows, &c., C. Groom- 
bridge, Edmonton. 

10,663. Borris and Storrrer, H. Agar, London. 

10,664. Water-ciosets, T. Purdie, jun., Glasgow. 

10,665. Putters, J. W. Hea , Keighley. 

10,666. — TickETS to PASSENGERS on Tramways, 

vis, North 

10, 667. Guazixa, W. Clark, 

10,668, SusPeNpINo the Pipes of WELL Pumps, &c., J. 
Brennand, Salfo: 

10,669. Sprino Fasteners, A. Combault, London. 

10, 670. UMBRELLA FASTENERS, A. Combault, London. 

19, 671. Saucepans, &c., W. A. Dixon, London. 
0,672. MEASURING and Paper Currer, F. Hogg, 
gston-on-' 

10,673. PEN-WIPING Pun-moLpes, F. Hogg, Kingston- 
on-Thames. 

10,674. Combustion in Hot-wATER Stoves, 
&e., C. P. Kinnell and G. Rothnie, London. 

10, 673. CARBURATION of Gas in CARRIAGE Lamps, E. 
@. Brewer. —(J. B. Dery, Brussels. 

10,676. Propucine and Maintaining Motive Power, 
C. J. ndon, 

10,677. CoLLar Stu 


P. H. A. Thiimmler, London. 
10,678. Coverine for 


‘Loors, 8. Johnson and R, Free- 


ndon. 
10,679. 679. Movins for Guass Borties, &c., A. Alexander, 
Lond don, and R. Park, Sunderland. 
10,680. Piares for &ec., A. J. 
ult.—(G. Eastman and W. H. Walker, New York.) 
10,081. Heap or ATTACHMENT, 3. W. Porritt, 
mdon. 
10,682. Buttons, A. J. Boult.—(R. Derooster, Belgium.) 
19; 683. CarTRIDGE Cases, &c., C. D. Abel.—( W. 
Lorenz, 
10,684, SuPPLYING FuEL AUTOMATICALLY to FURNACES, 
A. Goldthorp, Wakefield. 


ABSTRAOTS OF SPEOIFIOATIONS. 
office of Her M ajesty’s Commissioners 6 of Patents. 


4524. Groves, J. Williams, Sheffield. —21st 
1883:—( Provisional protection not allowed. 28 


rse or receptacle in the palm 
of the hand. 


mission of articles by parcels post. 
Steam Heative Apparatus, T. Morgan, London, 


October, 1883. communication 3 
Martini, Ch )—(P7 protection not 
allowed.) 

Relates re tus ‘which regulate automatically 


the pressure of the steam, or simultaneously also, the 
entrance underneath the grate of the steam boiler. 


4860. Buroiar Atars, H. J. Haddan, London.—12th 
October, 1883. —{A communication L. Loic 


charging a cartridge, and also for striking a 
5360. Steet Incors, &c., C. A. Day, London.—13th 


November, 1883.—(A communication G. W. 
Billings, Cleveland, U.S.) 8d. 
Consists in moulding or cas’ ngots rapidly, 


rapidly compressing the metal wit i my mould 
after pouring; whereby an 5 is 
to produce ingots of greater bigs bo uality 
than free or 


blow-holes. 


5892. Macnines ror Makino Cicaretres, R. W. Page, 
Hammersmith.—15th November, 1883. 10d. 

Rows of tobacco of any desired length and prepared 
by hand are transferred transversely at equal distances 
apart to a longitudinal band, by which the tobacco is 
conveyed to the | ‘or it 
cigarettes. For this purpose shelves or sup 
are employed. A hi receives the 

rom the travelling band and d ts it in a rolling 
band, which, ore combination with a reciprocating bar 
frame, and a from band, 
rolls and compresses bacco. 

ted on one edge and fed transv the tt Biree. 
ion in which the tobacco is deliv ‘the strip of 
paper actuating the pasting roller. 


a the upper plate of 

dome-shape with a flange round its 2 edge. The 

lower plate is also dome-shaped, but is inverted, and 

secured Ly the upper plate so as to leave an opening. 

A pipe is inserted centrally in the lower plate, _— 

extends to near the bear side of the 

shield surrounds the opening between the plates i 

prevent inward currents. 

5607. Szeamiess Upper LeaTHer For Boots AND 
T. Marshall, Ontario.—3rd December, 


This relates to apparatus for crimping leather, and 

the mode of cutting the leather when crim The 

crimping machine consists of a special construction of 

screw press and moulding blocks. 

5613. Veteran, W. L. Wise, London.—3rd Decem- 
ber, 1883.—{A communication from F. J. A. F. von 


an action 

5629. oR OPENING &e., G. and 
oo —4th December, 1883. 8d. 

open rags or ‘other fibrous 


J. EB. 

of staple hg g the 
is not Length is by com- 
bining an ordinary rag 
machine, or with that class of 
“Garnet machine.” 


5645. Sreerine Appara’ J. H. — London, 
G. Fossick, Blockton-on- Tees. th December, 


The object is to provide appliances suitable for 
cushioning the ao from the action of the waves, 
and strains, the excessive and objec- 
tionable rigidity. For this purpose two or more 

springs oe employed in close proximity to heaps — 
head, and so arranged that the whole power used 
move tbe rudder is transmitted through these spr pring, 
which also serve to counteract or absorb the sh 
received by the rudder. 


5662. Propucine Motive 8. J. Williamson, 
883.—(Provisional 


dies 


Liverpool.—6th December, 1 
tection not allowed.) 2d. 

Small wheels are caused to work upon larger wheels 
by means of weight or pressure. 

5696. Pieatina Macuines, P. Hayman and H. &. 
Benjamin, —10th 
munication from H. Rose, Berlin.)—(Provisional pro- 
tection not allowed. 2d. 

Consists of a special combination with longitudi- 
nally fluted and transversely ved rollers of metal 
rods. Guide rollers are provided, and suitable means 
for heating the rollers and for regulating th e pressure, 
5708. Hose on Pires, 0. Blédner and H. 

© wea’ or e pipe, an 

to the coating or covering the same with inaihpabbes 

5712. Manuracture or Sopa AND CHLORINE Com- 
Pounps rrom Soprum Carey and F. 
Hunter, Widnes.—11th December, 1883. 

The inventors claim the manufacture of soda (mean- 
ing thereby bicarbonate and carbonate of soda) from 


sodium chloride by converting it into sodium sulphate, 
and treating the s when wit 
ammonia an 


&e., J. C, Fell, London.—lith 
communication from Comte de 
) 6d. 


This consists in mounting horses, chairs, or carriages 
upon different coricentric rings, which can be caused 
to revolve at different velocities. 


5'716. Pumps, F. J. Preston, J. and R. J. 
Preston, London.—12th December, 1883. 
The main object is to facilitate access to Te pump 
valves for clearing and repair. 
5718. Worxrne Rariway SicNALs 


effected electrically. The si 

under the combined control of two signalmen 

tant points, and also under i Ao automatic control of a 

passing train. 

5724. or Coat, SHA! Couper, 
and M. Rae, L Linlith b 


to the taker-in roller will be carried along such 

grooves. 

5744. APPARATUS EMPLOYED IN THE MANUFACTURE OF 
Four, Robinson, Rochdale.—15th December, 


an 
motion of rotation is given in reverse directions to the 
outer rollers, the centre roller being stationary or 
nearly so, 
5751. Crusnina, Grinpinc, AND AMALGAMATING 
MiveraL, ANIMAL, AND VEGETABLE SUBSTANCES, 
ro P. Thompson, London.—l5th December, 1883. 


pulverised substances from getting to 
6752. Water Fitters, W. L. Pontefract.— 
18th December, 1883. 6d. 
The filter consists of a vessel containing a combina- 
tion of carbon and porous stone, or ware, terra- 
cotta, or similar material. 


5759. Carpinc Macuines, W. J. Reddi- 
8. Wade, Bradford.—l4th December, 


The in faventicn consists in posting around the rollers 
and doffers, eeu of card clothing side by side of the 
required number and breadth to suit the yiath of the 
card cylinder. 
5760. Apparatus FoR Mines, C. Pieper, 
Berlin.—lith December, 1883.—(A communication 
Lindenberg, Dortmund. ) 6d. 
e object is to so a the counterbalance ro) 
with the cages or the win: ms that its weight 
is not thrown upon the eceiliooes. 


5763. Packrne or FRILLING, Mace 
Cullum, Manchester.—17th December, 1883. 
relates to forming a reel to &e., 
and providing a drawer to slide therein. 


5768. Srixninc anp Dovsiine Corron, &., 7. Coult- 
hard, Preston.—17th December, 1883. 6d. 
sists, First, in constructing @ shect metal ring 
holder designed to dispense with the Pepe aga? 
the holding-down screws for fastenin; holder 
to the surface of the ring rail in that hake of frames in 
which the spindle is self-contained and adjustable; 
Secondly, in combining with a traveller clearer an 
arrangement for preventing ballooning. 
5772. Construction oF THE CEILINGS AND FLOORS 
or FOR FaciLivaTING EXIT THEREFROM 
IN Case or Frere, D. R. Ciyner, Reading.+-18th De- 


cember, 1883. 6d. 

This relates to the use of flexible ladders which can 
be folded up into a recess in the ceiling when not 
required, but which when lowered give access through 
a hole in the floor above to the floor beneath. 

CIRCUITS FOR Apparatus, H. J. 
‘ison, London.—18th b commu- 
from C. B. Allen, Adams, Massachusetts, 


U.S. 
ig an automatic central office 


d signal fone tha bscribe place him- 

an xes 7 any su r ma 

self in A y tion with 

any other subseriber without the aid of = one in the 

central office, and without ringing the bell of —— 

subscriber than the one with whom he wishes to 

municate. 

5779. Avromatic Hotpers ror Knives, Pens, &., 
J. H. Johnson, London.—18th December, 1883.—(A 
communication from H. Barolzheimer, New York.) 


Relates to a holder in which the case or handle and 
mechanism for clamping or holding the articles con- 
tained in the said handle are combined with a retract- 
in hich tt the article 
a on in wl grasps the 
and pressure cap by which the said mechanism can 
moved against the stress of the retracting spring in 
the purpose of releasing the article. 
5792. Printinc Macuixes, W. R. Lake, London.— 

18th December, 1883. ae communication from T. 
Nowell, Boston, U.8.) 6d. 
Consists princi pally in the combination, in a print- 
ing press, of a type bed and a platen, both mounted 
m, and adapted to be fee cg about the same 
t mounted fixed bearings ; a cam arranged to 
act upon, and impart an pare bat spe motion to the 

id platen, a pair of cranks mounted upon, and 
operated by the shaft of the said cam and a pair of 
— connecting the said cranks and the type 
5796. Propuctne Fiurp CURRENTS AVAILABLE FOR 

&c., A. Lorrain-Richmond.—18th 


pparatus for producing fluid currents, 

consisting of a sail or flexible sheet, one end of which 

is held stationary in position, while Lae other Sen is 

caused to revolve by its a 

crank pin. 

5800. Fasrics ror CoverInc UmBRELLAS, S. C. 
Lister, Mannington Mills.—18th December, 1883.— 
(Void.) 2d. 

The fabric is woven with the weft of a Tasar silk, 
and the warp is woven of net silk or of other fine 
strong warp, and such fabric is rendered waterproof. 
Crayon P. Lawrence, London.—19th 


883. 

Consist in means the lead or other mark- 
ing material is advanced step by step from the holder 
by longitudinal pressure. It further consists in 
means ba hold the marking whereby 
preven from dropping out more than a predeter- 
mined distance. 

5816. Surps’ W. Gateshead- 


on- Tyne. t 
Consists principally in th a for giving 
increased holdi theo dri wheels 
and the lifters “ding er cable, the said 


arrangem: projections on 
the sides of the said det wheels and lifters with 
gripping — of wood, india-rubber, leather, 
lent material, all arranged 
applied, and ~ capable of being brought forcibly 


5818. Macuinery ror Maxine MansEL” AND 


5819. Carp &., @. Hoyle, 
—20: 


Below’ the’ retort employed is a chamber of larger 
capacity than the retort, so that when desired to re- 
—_ the retort by withdrawing ash from the lower 

, the exhausted can enter therein. 
One or more jets of steam are admitted to the lower 
pare of the chamber and draw in air to secure com- 
ustion and distillation, and the retort is heated 


in the substance, and the pedeots of 4 

withdrawn from the upper part of the retort. 

5727. Measuring &e., W. H. Tooth, London. 
—13th December, 1883, 6d. 

Consists in the employment of a float sliding upon 
a connecting or guide rod, in combination with and 
serving to operate an inlet and outlet valve of suitable 
construction and an index. 


5740. Carpixa WW. Richardson, Oldham.— 
December, 1883. 6d. 


This. relates to rovements in feeding apparatus 
for carding as ‘‘Rodmer’s Feed,” in 


which a feed roller operates in conjunction with a 
ite, and it consists in forming the front of 
such plate with grooves, so that the material delivered 


The ob; the frame so that 
it will hold the card roller firmly and steadily, and to 
enable the card roller to be readily moved to and 
from the emery roller, and at the same time to k 
the —— exactly to one another, an 


ordinary 
5821. WorkINe oF MARBLE AND OTHER STONE, ox 
. Morgan, London.—20th December, 1883. 
This relates to apparatus for carving out moul 
in marble and stone mechanically, and it consists 
causing the work to travel on a table under a tool 
rest, in which suitable tools are fixed. 
5828. VessEis, H. J. Haddan, London.—2lst 
Dec 883.(A communication L. 
Mens, S8.)— (Provisional protection 


This re jacket to verses; 
so that it ean be removed, and also to a pump for 
withdra the contents of such and wl 


e to enter within the when not 
in use, 


: 
4582. Boxes anp Parcen Wrappers or Bags, F. 
Temple-Allen, London.—26th September, 1888.— = ‘ 
(Proviswnal protection not allowed.) 2d. 
Relates to construction of boxes, &c., for the trans- 
ee rollers are disposed in a ho: tail or nearly . 
horizontal plane, the grain being fed in between the 
) 
5527. VentiLators anp Curmney J. H. Rey- 
nolds, New York.—26th November, 1883.—{A com- 
munication from A. J. Robinson, Boston, U.S.) 
This relates to the . or head of ventilators or ‘ 
Palstring, Koswig, Saxony.) 8d. 
6d. 
/ 
By Evecrricity, S.C. C. Currieand J. A. Timmis, 
London.—12th December’, 1883. 6d. 
The switches and levers are so arranged as to inter- 
lock one with the other, the _interloc'! being | ee 
OTHER WHEELS WITH WoopEN CENTRES, 7. N. 
Robinson and J. P. Fielden, Rochdale—20th De- . 
cember, 1883.—{ Void.) 2d. 
Relates to the general construction of the machine. : 
adjusted for working in such manner that all back-lash 
or shaking is avoided ; and Secondly, to improve the 
partly by surrounding flues and meee by heat from | construction of emery rollers so as to render them 
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5831. Boar Cover Rart, A. H. Bremner, Thurso, 
= .B.—2lst December, 1883.—(Not proceeded with.) 


The cover is of waterproof canvas, supported round 
the sides, in the centre, and across by compartments 
or divisions of cork. On the upper side are two small 

oars, and mast and sail, and round the sides is a net, 
which can be hauled up to form bulwarks. The cover 
is lowered with the boat between it and the vessel, 
and prevents the boat striking the side of the vessel. 


5838. Twistrxc Frsrovs MaTERIALs, 


This relates to spinning twisting es in 
which the fiyer is in independent bearings, and is 
either driven or id the moe of the thread 


5846. Grinpixc, CrusHING, on Repuctne To PowDER 
Orgs, Quartz, &c., 7. W. B. and R. 
ie, London.—22nd 


Consists in an aj tus 
ores, quartz, or attneteemin by means of rolls, 

in the combination of rolls with a chamber or a 
tacle Sees and with an elevator conducting the 
materials to a receptacle above, in which are different 
sized riddles or sieves (preferably j 

with compartments or receptacles 


sieves, and sorted thereby, and redistributed for 

regrinding and for discharge. 

TREATMENT OF SewaGeE, F. Herbert, London.— 
24th December, 1883. 4d. 

This relates to principally the use of electricity 
as a means of dealing with and deodorising all kinds 
of sewage, and the utilisation of the gaseous products 
resulting from such treatment for lighting or other 

purposes. Special apparatus is described. 

5854. Suurries, W. Brooks and T. Tweedale, Craw- 
shawbooth, Lancashire. — 24th December, 1883. — 
(Foid.) 2d. 

A slot is formed in the head of the shuttle peg, and 
through it passes the pivot pin. A top spring plate 
secures the peg when hooked on to The ~p ~~ pin. 
The inner surface of the top spring of the peg is 
strengthened and its elasticity. increased by making it 
concave or of groove section. 

5855. Lrerecnation or Woop, &c., wiTH PRESERVA- 
tive Supsrances, C. D. Abel, London.—24th De- 
cember, 1883.—{A communication from J. A. Koch, 
Texas, U.S., and W. Herre, Berlin.) 4d. 

‘ Relates to the general chemical treatment of wood, 

5857. Five Tupes ror Steam Bowers anp APPARA- 
TUS FOR MANUFACTURING THE Same, J. J. Tinker, 
—24th December, 1883.—( Not proceeded 


ith.) 2d. 
The main object is to ve increased s' to the 
gi itrength 


5868. Mayvracture or W. Weldon, Bur- 
stow.—27th December, 1 


=x of the of eva: it. Secondly, 


chlorine and an oxide of or of 

oxides manganese, capable oi berating more 

chlorine from aqueous hydrochloric acid. 

5872. W. R. Moss and W. H. 
Brown, Bolton.—27th December, 1883.—(Not pro- 
ceded with.) 2d. 


yn te to this invention the fiy, fluff, or waste 
is first conducted to the points of e combs, and is 
then cleared off by a doffer or clearer cylinder. 
5878. Preparation or SaFety Paper FOR PROTECTION 
AGAINST ERASURE, Newcastle- 
- Tyne.—2ith December, 1 
This consists in applying soluble film in the form 


of a design per, and then printing partly on the 
film and he! oy on the , so that if moistened to 
remove any of the teration mark, part of the 


printing be removed. 

5879. Treatinc LEATHER USED IN THE MANUFACTURER 
or Drivinc Bexts, J. Paterson, Glasgow.—27th 
December, 1883.—{ Not with.) 2d. 

The —— is to render leather more durable and to 
its tendency to stretch under a strain, and 
it consists in treating it with a mixture of wood resin 

—_ es (otherwise known as frankincense) 

ber slut er and added to linseed oil, and an india- 
nibh, ition diluted with petroleum, benzoline, or 
ide of carbon. 

pp Pocket APPLIANCES FOR PREVENTING WATCH 
ROBBERIES FROM THE Person, J. Badcock, London. 
—28th December, 1883.—( Not proceeded with.) 2d. 

Cords are secured inside the ket and have a slid- 

ing ferrule, which can be moved along so as to form a 

loop between them through w the watch is 


5801. Manvracture oF German on 
&c., J. Fordred, Tott —28th 1883. 


donates? in em: a wort of 

cag to produce a strong thy crop of 

ory ~4 Fourthly, the use of the strongest yeast 

= obtainable to produce the future of yeast 

cells: Fifthly, the use of filter presses for the separa- 

tion and purification of the _ and Sixthly, the 
manufacture of vinegar from the resulting wash. 

5896. Propuction or PHoTocraPHic NEGATIVES FOR 

PHOTO-LITHOGRAPHY, PHOTO-zINCOGRAPHY, &c., A. 

Borland, Wilmslow.—28th December, 1883.—(Not 

proceeded with.) 2d. 


A screen of wire or hair gauze is placed in front of 
the sensitive plate inside the camera, so that the nega- 
tive — ite will consist of lines and 


dots, and can be used in photo-lithographic and photo- 
Cochrane, 
ly to the construction of projectiles 
filled with explosives in two parts, such projectiles 
being either made buoyant or not, and connected or 
not together by a rope or buoyant tube, and fired from 
different projectors. 
or UPON = &e., 


patterns 
ye ~ velvets or other cut or le fabrics, 


uch more permanent 
if the were pressed or damped down in the 
usual manner. 
5004. Propucrion oF PATTERNS UPON &e., 
A. Scott, Manchester.—28th December, 1 
The portion of the pile of the velvet hich 1 is to form 
the pattern is pressed down by blocks or engraved 
rollers, and the part left standing up is removed bya 
revolving roller covered with or other 


5914. ManuracturE or METALLic ALLoys oR Com- 
G. A. Dick, London.—29th De » 1883, 


me inventor oon, First, the manufacture of 
alloys or compounds of 
— or manganese, or bo’ by dissolving phosphoret 

of iron or ferro-manganese or spiegeleisen in molten 
zinc, by adding the Sonpesttian so formed to molten 

copper ; dly, the employment in the manufacture 
of copper alloys of the ‘with fero formed by brin, 
molten zinc into contact wi a or 
phoret of iron or spiegele’ 


5923. Gas Enarnes, C. Germany.—29th 
December, ls. 


1883. 

This relates, First, to gas engines with two wor 
cylinders and one gas pump, one or both cylinders 
being capable of put into action ; and Secondly, 
to engines with one working cylinder and one pump. 
When two cylinders are employed an explosion takes 

at each half revolution; but when only one is 
employed the occurs at each Jug 
When only one losion occurs the charge 
the pump is ml to pass not to the eying cpnder, fut to 
~ a conduits, or to the front part o: pump, 
the part behind the piston. A valve regu pre & 
ernor controls the passage of charge. Aspecial 
govern device and also a self-acting lubricating 
device are descri’ 
5027. Mawvracruns or INCANDESCENT ELECTRIC 
de Ferranti, London.—29th 


with.) 2d. 
Relates to improvements in the lamp and in the air 
pump for exhausting the 
5931. PorraBLe To AS A 


Fire Escape, W. R. Lake, London.—29th December, 
1883.—(4 conimunication from B. Canziani, Milan.) 
(Not with.) 2. 

This tes to a carriage carrying a ladder made | 
of sections, eh oe ee are capable of being raised 
lowered by means of cords or chains wound on a drum 
actuated by suitable cranks. 


5982. Bicyc.e AND OTHER E. Sarjeant, Bir- 
—29th proceeded 


Not 
with.) 2d. 

This pe “4 making the hub of such wheels in 
two hich together securely hold the spokes in 
position, Se also in regulating the tension of the 
spokes by adjusting the two parts forming the hub. 
5936. Compounp For CoaTino ELEcTRICAL CABLES, 

&e., R. — and W. Nicholson, London.—29th 
December, 1 883.—{ Not proceeded with.) 2d. 

Consists of cellulose, tine, oak varnish, ozokerit, 

and, when necessary, india-rubber. 


5937. MANUFACTURE OF Ice, W.W. 
1883.—(Not proceeded 


t.—3lst 


with.) 2d. 

The Sng ted reservoir closed 
by a cover, but having a tubular outlet extending to a 
considerable elevation for carrying off air liberated 
from the water by agitators in the reservoir. The 
water then flows to the moulds or boxes in which ice 
is to be formed, and from which the air has been 
exhausted. 


5941. Packine FOR ber Srorrina- 


-) 
me' section so 

when _ gland of the stuffing-box is screwed up it 

r rings against the and the ou ngs against 

the a of the stuffing-box. 

5048. Gatvanic Batrertes, &c., 0. E. Rawson, F. L. 

pward, London.—31st December, 


tes to a combination of el ts and iti 
fluids, and to certain modifications of construction and 
operative devices. 
5950. APPARATUS FOR THE GENERATION OF STEAM, 
os J. W. Gill, Birmingham.—31st December, 1883. 


A spray of water is ny alee into 

a coil of pipes heated by a 

5951. Gas Motor “Compl Leeds.—31 st 
December, 1883.—(Not proceeded with.) 2d. 

Two cylinders are placed side by side, one being the 
motor Sandor and the other the pump cylinder, the 
former of usual construction, with exhaust ports at its 
outer end, and the latter ‘cast with deep circum- 
ferential ribs. The cylinders are placed ina 
forming a jacket, which is divid snten whl an 
through one part of which water circulates, while the 
exhaust ports open to the other. 

5054. Treatment oF O1Ls CoMBINATION 
WITH OTHER MATTERS, AND PRODUCING THERE- 
FROM W. Green, Thanet.—81st 
December, 1 

This relates to to the t treatment of leum, shale 
oil, or other mineral oil, and _— solid or semi-solid 


matters, as scales, paraffine or fat, 
obtained therefrom, with an alkali or | e, with a blast 
of air, with castor oil or other vegetal r animal oil 


or fat, with a resinous or gummy ma‘ 
sufficient to fuse the said ingredients wih a solution of 
potash and caustic soda, or an alcoholic solution 
thereof, or with borax, or with common salt, or any 
other matter whereby a “7 solid soap can be salted 
out from a fused mineral oil soap. 
6957. Macuinery ror anp 
&e., B. P. Walker, Moseley, and C. B. Ketley, Bir- 
ham.—Slst December, 1883.—(Not proceeded 
with.) 4d. 
This relates chiefly to means whereby the head or 
ends of the nails are automatically ected by the 
machinery. It also comprises mi for actuating 
the aeons and for feeding in the rods between the 


5058. , FROM ALKALI WASTE EITHER FREE 
SvuLpHuR, oR FREE SULPAUR AND SULPHUROUS 
Acrp, OR Free SvuLPHUR AND SULPHURETTED 


Hyprocen, C. F. Claus, London.—8lst December, 
1883. 


liberating it as sulphuretted hydrogen 


5959. Osraininc FROM SULPPURETTED 
a C. F. Claus, London.—3lst December, 


Airis is added to the sulphuretted 
ture passed through a a bed of + 
itabl ty the 
sulphuretted hydrogen is set free. 

5960. Treatment or MixTuRES oF SULPHURETTED 
HYDROGEN AND OTHER TO OBTAIN THE 
SULPHUR OF SULPHURETTED HYDROGEN 
SvuLPHUROUS C. F. Claus, London.—8let De- 


after which the pattern portion is ee le 

steaming, washing, or brushing. 

5905. Deroratinc ALARM FOR Doors, &., 
B. Edwards, London.—28th December, 1883.—(A 
communication from H. Gibout, Paris} {Not pro- 

Th the lock or stopper 
e ay us le or 

of a door or window, if 

ratus is set, causes a ham on a cartridge, and, 


by exploding the 


LEATHER AND Hives, G@. 
W. von Nawrocki, Berlin.—81st December, 1883.—(A 
communication from G. Levinstein, Germany.)—{ Not 


eeded with.) 
e leather is —_ asoluble chemical 
compound, such as muriate or sulphate of zinc, which, 
alkalies or emical su! ces produces a 
which is insoluble in water, and the leather 


precipitate 


impregnated as described is then passed through a 

sti of the alkali or chemical substance, 

5061. Venicies, H. F. Lloyd, Liverpool.— 
1883.—(Provisional protection not 


mie relat relates 4 the arrangement of seats, hoods, 
springs, brakes, and back rests of vehicles. : 


5968. Teacuina SoLDIERS AND OTHERS THE USE OF 
Rirues, &c., W. Heath, London.—31st December, 


he ad the bm will enable 

an Dy to be at representing firing at 


different 

5969. Bieacuine or Petro.eum, &c., R. Baynes, J. 
Fearenside, jun., and W. P. Thompson, Liverpool,— 
December, 1883,— proceeded with.) 2d. 

The disagreeable ‘odour of mineral oils is destroyed 
by blowing through them ordinary wet steam, and 
powdered is then mixed with the crude oil 
aha the oil distilled off leaving the colouring matters 


ay COMPRESSION OF CROPS FOR ENSILAGE, P, 
Melntyre, Trewydyr.—3lst December, 1883.—(Not 
proceeded with.) 2d. 

This relates to the use of tanks filled with water or 
sand for the purpose of compressing crops for ensilage. 
5973. TeLecrapn Wines, &c., J. S. Lewis, Birkenhead. 

--3lst December, 1883. —(Not proceeded with.) 2d. 
ng relates to a method of terminating overhead 
to an insulator and mode of fastening the iron 
bolt ious, and to a coupling for overhead wires. 

5974. Artiriciat Bong, &c., C. B. Warner, London.— 
Slst December, 1883.4 communication Srom L. 
Mestaniz, New York.) 6d, 

This relates principally to the manufacture of an 

lutinative material from skimmed milk, capable of 
being coloured and pressed into various shapes. 

5985. InstruMENTS FoR DrawinG &e., A. 
J. Boult, London.—31st December, 1883.—(A commu- 
nication from S&, R. Schulz, Germany.)—(Not pro- 
ceeded with.) 2d. 

Upon a flat bar marked with divisions, three tram- 
mel heads are arran; a, one terminating in a pen or 
pencil holder. eads are set the proper distances 
a and two aft hon guided in the 

te, whereby the outer end of the bar 
travel in an e iptical path. 


gy of a flat 
is caused to 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


300,602. WaTER-cooLep VaLve, John Hanlon, New 
York, N.Y.—Filed March 8th, 1884. 

In combination with a conduit, a hollow water- 
cooled slide valve having a partition provided with an 
rs) yee or , and the inlet and outlet pipes for 

e cooling fluid, “connected on each side of such 
partition, as described, for securing a better circulation 
the cooling fluid. The hollow valve 


pendent partition 6, provided with a passage n 
at its bottom, in com tion with the inlet one out 
300.602 


= 
HZ 
— 


let water pipes connecting on each side of such 
tion, as set forth, and passing through stuffing- 
xes in the casing, whereby they may be moved ud 
and down with the valve. In combination with 2 pipe 
and valve, a dust chamber opening in proximity to 
the valve seat, as set forth, for receiving deposits of 
soot and ashes, and thereby preventing clogging of 
the valve and its seat, as di 


543. Apparatus FoR RELIEVING PRESSURE IN 
RAKE CYLINDERS, George Westinghouse, jun., 


the fluid pressure on a movable sub- 
oe ion of a brake 
an an ent signal 


NY 


wd f= inate the main reservoir, and a cock for admitting the 
of the main reservoir into the pipe, 


substantially as set forth. , In a fiuid-pressure 
brake mechanism ha’ brake pipe 


the brakes by the use of any pressure, and a 
al pipe normally ith ao less 
we ected with the brake cylinder, and, in com- 
bination therewith, relie mec! 
in the line of communication from the 
pipe to the brake cy! , and a cock arranged in the 


pipe which connects the main reservoir 


substantially as forth. (4) A fluid 
a brake p whey signal- 
ling pipe, a connection from one to the other through 
fing common reservoir, and means for keeping the signal- 
ling pipe continually ec with flui ure, but 
ata jure than that normally contained in the 
brake pipe, substantially as set forth. (5) In com- 
bination with a brake § inder C, and a pipe a%, for the 
and disc! d-pressure in the ‘normal 
movenio iaphragm for opera’ ve, a 8) 
to hold said valve oon as against n 
ressure, and & Kh pipe and cock 
or applying an excess of fluid- ure to unseat said 
valve, substantially as set fo: (6) In an exhaus 
valve, the combination of the parts d ons d@\, the 
d having the passage d? and recess d% the a 
having the dl0, di, a8, d?, and a8, and recess 
@ the diaphragm 5, the presser-stem ¢, the valve e, 
provided with guides, and the spring c!, substantially 
METALLIC PackING FOR Piston AND VALVE 
rles T. Sleeper, Chicago, Ill.—Filed 
February 1884, 
Claim.—In a metallic packing, the combination 
with a casing or box and sectional metallic packing 
rings located therein, of followers engaging the rings 


at different points on and means, 
substantially as described, f simultaneous 
=e to all of said filowers substantially as set 


with a vertical id plunger near one 
end, an equalis: ivotted of length 
to the back of ve, and having a vertically 


as to one extremity 
‘or connection e balancing plunger, the o 
end being journalled to and connected by a 2 eter 


SSSA 


link to the bottom of the chest, the described vibra- 
ting links each constructed of substantially identical 

and d to the parts described, as 
shown, so that the central pivot of the equalising bar 


of motion, substantially as 
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a This relates to the use of ‘an annular block at the 
W. Tatham. Rochdale.—22nd December, 1883. _ 6d. base of the cartridge to be used in shooting in 
the flyer revolves on a tubular axis within a bearing, 
and with a tubular warp on its axis enclosing the 
lubricant. 
; mattes after being acted upon by | 
the grinding rolls are elevated to the said riddles or sae Fl 
\ \ 
\ 4 
Q) 
= 
Z } = = 
Y 2 
JUG 
chloride crystals or masses by subjecting | Glaim,—The combination, with ‘steam engine 
| 
|| 
| 
ye, 
| 
reciproca ne ne ralle Vaive face 
described and 
This relates, First, to the employ; of hard water: Pittsburg, Pa.— Filed November 30th, 1883. 
Claim.—{1) The method of releasing brakes operated 
by an artificially-created fluid pressure, consisting in 
releasing the pressure in the brake cylinder by increas- 
00.54 
\ 
: | 
waste in the presence of water carbonic acid gas, | CA — 
air being then added to the sulphuretted hydrogen, LIL Z 
and the mixture passed through a bed of solid mate- e' = N 
rial kept at a suitable temperature, so as to effect the a ral 
combustion of the hydrogen and setting the sulphur SS 7 = N 
free. d VA 
3 
d 
dso de 
DAW? 
, pattern or design required, but to shorten or remove e ZY EI 
certain portions of the pile from the fabric, so that the 
phurous acid gas and vapour of water of the sulphu- - R Z, 
retted hydrogen in a mixture of sulphuretted hydrogen WY N GD 
and other gases, by adding to the mixture a 4 
of air to burn both the hydrogen and the sulphur of d 1» 
{ le sulphuretted and then passing 
rough a bed of solid material kept at a suitable ten 
aa 
4 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE summer meeting of this Institution commenced on 
Tuesday morning at 10 o’clock in the Cardiff Public Hall. 
After an announcement respecting the ballot, Mr. I 
Lowthian Bell delivered an address as President; an 
address which contained much that is of great importance. 
In the first part, however, Mr. Bell dealt in praises of the 
work of the mechanical engineer, a profession to which he 

tested he did not claim to belong. He traced the 
inventions of the past half-century which have led to the 
modern methods of iron and steel manufacture. The 
important portion of his address dealt with England’s posi- 
tion amongst the iron manufactures of the world and with 
the labour question. He said :— 

In reading the addresses of your former Presidents, I 
observed upon some occasions that advice for future con- 
duct has been added to an examination of the benefits con- 
ferred on mankind by the mechanical engineers of this 
and other countries. Nothing can be more appropriate, 
either to the individual or to the nation, than a periodical 
stock-taking, as it were, of the progress which has been 
made at home and abroad. With this view, no doubt, 
Mr. Cowper pointed out from the chair in 1880 how the 
British had been outstripped in the manufacture of certain 
objects; and reminded you that, forgetful of how much 
had been achieved by previous exertions, England was 
failing in the enterprise and energy necessary to 
keep her in advance of all other nations in arts and 
manufactures. That the British people for many 
years occupied the distinguished position Mr. Cowper 
is so naturally anxious for them to retain, will not, 
I dare say, be denied by any of our honourable rivals 
in. the industrial race, in which some half-dozen 
nations are engaged with ourselves. In such comparisons 
as that drawn by my predecessor we must not overlook the 
vast differences in the circumstances of the two periods he 
contrasts with each other. Industrial science, as we now 
understand it, dates from the commencement of the pre- 
sent century; in point of fact, from Watt’s grand inven- 
tion of the steam engine properly so called. Recent 

ears have ame changed the aspect of affairs both at 
ome and abroad. Want of space and of employment 
have perhaps promoted emigration from our shores to 
a oo“ extent than from those of other countries; 
and, in consequence, the increase of population on the 
Continent may relatively have exceeded our own. For 
seventy years, with few and short exceptions, peace has 
been maintained in Europe; railways have brought inland 
vinces nearer the coast, and large Continental coalfields 
ve been discovered and developed. With our example 
before them, it would, under these circumstances, have 
been a matter of astonishment if other nations had not 
followed our lead ; and with populations, many of them, to 
say the least of it, as well educated as our own, and gifted 
with an intelligence certainly not inferior to that of the 
inhabitants of Great Britain, can it be wondered at that 
some of the victories in industrial supremacy should have 
been achieved outside the boundaries of these islands? The 
services, however, which our own country has rendered to 
every branch of industry, scientific as well as practical, 
have been generously acknowledged by other nations. We, 
on our side, can well afford to recognise and feel grateful for 
the numerous and important contributions to the 
world’s advancement and happiness made by foreign 
enterprise, in the United States as well as in Europe. 
Upon more occasions than one, not only in the addresses 
which have been delivered by some of your past-presidents, 
but in the rn the iron e of Great Britain 
has been reminded of the competition offered by other 
nations in neutral markets, as well as in certain articles 
required for consumption in the United Kingdom. Inti- 
mations have also not been wanting that this was a con- 
uence of superior skill exercised, by Germany and 
Belgium in particular, in arts where hitherto our own 
country had rendered no mean service. After what I 
have just said in reference to foreign competition, I am 
not going to permit my patriotism to submit any statement 
of the relative importance of what has been done here and 
elsewhere towards raising the manufacture of iron and 
steel to its present high state of excellence. This would 
be best ascertained by individual research, or by an 
appeal to those foreign competitors by whom the very 
existence of the British iron manufacture, according to some 
authorities, is threatened. A few years ago an answer to 
such an inquiry, so far as Germany is concerned, was given 
by the iron manufacturers of that country; for at that 
time, in consequence of evidence tendered before a Govern- 
ment commission, a duty was levied of 10s. per ton on pig 
iron and 25s. on steel rails imported into the Zollverein, 
to rescue the German iron trade from the absolute ruin 
which British importations were alleged to be sure to effect. 
Notwithstanding these representations, these same iron- 
masters, then making much of their pig iron from the 
same Spanish ore as that used in Great Britain, with much 
higher transport to pay, were found undersellin 
us in considerable orders for steel. rails.. The suppos 
answer to this — anomaly was that, protected by the 
cost for carriage from this country, added to the heavy im- 
port duty, a sufficiently profitable trade could be carried 
on in rails for home consumption, to support a consider- 
able loss on any foreign transaction entered into after 
meeting the home demand—a loss which was preferred to 
that accruing from a partial stoppage of their works. Since 
the period in question, the introduction of the basic process 
has materially improved the relative position of the German 
steel rail ers, Pig iron suitable for the acid process, 
as it is now termed, cost in Westphalia about 30s. per ton 
more than the phosphoric metal obtained from the Liassic 
ironstone now so largely worked in Germany and in 
France. In Great Britain, the difference between the two 
kinds of iron was only about one-third of this amount. 
If, for the purpose of illustration, we assume 10s. to be the 
additional cost of conversion entailed by the basic process, 
a Middlesbrough steel rail manufacturer is left pretty 
much in the same position as he occupied under the acid 


system, while his German competitor has gained an advan- 
tage of about 20s. per ton by the . Omitting the 
actual cost of working the minerals, as this may be greatly 
affected by the nature of the veins or beds in which they 
occur, there are two circumstances which operate, generally 
speaking, in favour of the foreign manufacturer, viz., the 
ange of labour, and the dues paid to the owner of the soil 
or permission to work coal, ore, and limestone. With 
re; to the last-named item, the lowest amount charge- 
able as royalty against a ton of steel rails in Great Britain 
may be taken at 5s,, whereas in Germany and France it is 
under 1s., and in Belgium it varies from 1s. 6d. to 6s. On 
the other hand, the cost of conveying the raw materials to 
the point where they are manufactured is, generally speak- 
ing, less heavy in Great Britain than it is in any of the 
three continental countries referred to. With the cost of 
labour and of royalty dues operating adversely to the manu- 
facturer in our own country, and the cost of carriage on 
the minerals in his favour, the balance of the advantages 
is such that in many smelting works in Germany, France, 
and Luxemburg, a ton of pig iron, fit for making malleable 
iron or steel rails by the basic process, can be made some- 
what cheaper, certainly quite as cheaply, as a similar quality 
of iron can be produced at Middlesbrough. “The point at 
which we have nowarrived in considering the question before 
us, is whether there isany difference of skill evinced in dealing 
with the minerals in the blast furnace, and in converting 
the pig iron thus obtained into rails or other objects, in 
which the continental manufacturers are competing with 
us, not | in neutral markets, but in certain articles of 
rolled steel and iron for consumption on British soil. 
Superiority of skill in the manufacture of iron means less 
waste of metal, a smaller consumption of fuel, and arrange- 
ments of such a character that the same amount of work 
is done with a lesser expenditure of labour. Measured by 
these standards, which are easily ascertained, I have 
arrived at the conclusion, after several years of careful 
examination in almost every country where iron is made, 
that if the manufacturers of this kingdom are not in 
advance of their foreign competitors, most assuredly they 
are not behind them. There is a fourth and not an unim- 
portant question, viz., quality of the product. This, as all 
iron manufacturers well know, is dependent partly on the 
quality of the raw materials employed, and partly on the 
amount of labour usefully expended on their manufacture. 
To this inquiry my answer, ceteris paribus, would be 
in the precise terms given in the previous paragraph. Give 
a workman, be he English, Belgian, French, or German, 
pig iron and coal of the same description, and give all 
ually good machinery for dealing with the materials ; 
Ms then the consumer to pay for the manufactured article 
a price corresponding with the pains taken in producing 
it ; and I believe that he will receive for his money the 
object he requires of equal quality, in whichever of the 
four countries it may have been made. I have spoken of 
the expenditure of labour in the sense of its amount; let 
us consider it shortly in the sense of its price. This term, 
of course, is by no means confined to the daily earnings of 
the individual. Were British miners and ironworkers to 
be measured by this standard, British iron would speedily 
be superseded by that of foreign manufacture ; because in 
many departments the workmen with us are paid 20 to 40 
r cent. higher wages than are given on the Continent of 
urope. Dearer labour has, no doubt, led to the adoption of 
means for its economy in our own country; but it is, I 
believe, universally admitted abroad, that our more highly 
paid, and therefore better fed men, are capable of perform- 
ing, and actually do perform, more work than is done by 
the workmen of almost any other nation. This, as regards 
ironworks, is certainly my own opinion, founded on the 
number of men required for the same amount of duty 
in each case. Notwithstanding this greater efficiency of 
our own labouring population, the wages they are paid 
exceed the comparative amount of work performed to such 
an extent, that in many instances its average cost cannot 
be taken at less than 25 per cent. higher than with con- 
tinental nations. It would not be an easy matter to speak 
precisely with re to the average intrinsic value of 
mining labour. It affects the cost of a Rete owing to 
the great variety uf the conditions under which it is applied 
to seams and veins essentially different in their nature. 
Suffice it to say, that there are certain of the best situated 
laces in which, according to my calculations, pig iron, fit 
or forge purposes or for the basic process of making steel, 
can be made something like 2 or 3 per cent. cheaper than 
the same iron in the Middlesbrough distriet. Such a differ- 
ence would, of course, be insufficient to cover transport 
from inland works abroad to sea-going vessels, and freight 
to this country. We may therefore safely assume that no 
nation can enter into competition with the Middlesbrough 
furnaces so far as our own domestic consumption is con- 
cerned. The same observation is applicable to steel rails 
of any ordinary sections,. when sold, as they have been of 
late, at £4 12s. 6d. or £4 15s. per ton. hen, however, 
we have to deal with tram rails, or iron and steel in any 
form worth £8 or more per ton, the extra cost being 
largely made up of labour, the Continental advantage of 
25 per cent. begins to tell heavily against our own manu- 
facturers. This view is being daily confirmed by actual 
experience ; for steel tram-rails, iron girders, together with 
spring steel, and axles, and tires also of steel, are bein 
imported by some of our large railway companies on 
house builders. The change of circumstances in con- 
nection with the basic process above referred to will 
also, I think, enable the German manufacturer, 
even in rails of ordinary sections, to compete with 
us on something like equal terms in markets to 
which the cost of sea freight is the same from 
both countries. In the North of England we hear of what 
are now generally known under the name of labour diffi- 
culties, more in connection with iron shipbuilding than in 
almost any other branch of manufactures, In the year 
1880 I received from two large establishments a statement 
of the average earnings for that year. The chief men 
worked 313 days, during which they were paid rates 
varying from 8s. 9d. to 12s. 103d. per day. So far as the 
information I have been able to collect enables me to form 


an opinion, the workmen in the English shipyards, all 


told, receive about double the wages paid abroad; but it 
would appear that for this extra pay they perform, as has 
been mentioned in connection with the men in the iron- 
works, more duty. As with the ironworkers, the extra 
work, however, is considerably less than the equiva- 
lent of the extra pay, according to foreign rates of wages. 
Favoured by the differences in the price of labour, there has 
been recently established in Norway a shipbuilding yard, 
where vessels, as well as the steam engines they require, 
are constructed out of iron supplied from the north- 
eastern ports of England. The establishment in question, 
begun only a year or two ago, now employs 800 hands. 
Mr. Raylton Dixon, whose practical knowledge of the 
trade is so well known, informs me that the actual cost of 
labour for a given amount of work in the locality in ques- 
tion is 25 per cent. less than he pays at Middlesbrough. 
This, after paying 10s. per ton freight on the plates from 
England to Norway, enables the Norwegian builder to 
construct the hull of the vessel for 15s. per ton of iron 
employed less than is paid in England—an amount — 
on a ship of 1500 tons loading capacity to £525. It is 
self-evident that, if such a margin as that just named has 
to continue, we must prepare ourselves for seeing a great 
increase in the number of vessels built by means of forei 
labour, even if they are afterwards navigated under the 
British . It is moreover not improbable that the 
plates ui in their construction may be brought from 
German or Belgian ironworks; and this is inferred from the 
same reason which enables the ironmasters of these two 
countries to furnish our engineers and architects with rail- 
way material and iron girders, viz., cheaper labour. From 
various sources I have computed that the skilled workmen 
engaged in the manufacture of ship-plates in England earn, 
on an average, between three and four times as much as 
the same class of men do in Germany. According to the 
last return in my nossession, the daily wages in a large 
~~ mill in the county of Durham were as follows:— 

ead shinglers, 22s. 9d.; puddle rollers, 15s. 1d.; plate 
mill furnacemen, 16s. 1d.; head plate rollers, 41s. 1d.; head 
shearmen, 34s. 9d. Notwithstanding these high rates, it 
is a remarkable fact that at the present moment, owing to 
the large production, the w: per ton in the finishing 
mill alone are not higher in the English than in the German 
work with which it is compared. As soon, however, as 
the foreign houses commence to roll plates on the large 
scale which obtains in this country, there will be a con- 
siderable reduction in the cost of production with the former. 
It may therefore come to pass that the Norwegian shipbuild- 
ing may goonincreasing, but that the consumptionof English 
ironinconnection therewith may proceed in an opposite direc- 
tion. The coalownersand ironmasters of the North of England 
have agreed with their workmen on a scale of wages regu- 
lated by the ascertained selling price of their produce. 
This of itself cannot be accepted as a proof of the sound- 
ness of the plan itself. It is difficult to see how it could 
be otherwise. A sliding scale has for many years past 
been more or less in force in the northern counties, as 
well as elsewhere, because, when trade was active and 
prices high, labour was in demand, and it, like any other 
commodity, rose in price. Instead of the purchaser and 
seller of this commodity having to meet and make a fresh 
bargain at every fluctuation in price—which entailed delay 
and frequently interruption to work, under the form of 
strikes, not confined to this country—a self-adjusting scale 
has been adopted. Speaking from some lengthened expe- 
rience with the system, it appears to me, and, I think, to 
many of my colleagues in cans two industries, that its 
introduction has been satisfactory to both sides. It may 
and will happen that differences of opinion arise between 
the two parties on the nature of the scale to be adopted ; 
but these differences are more likely to be reconciled when 
discussed from time to time with forbearance and good 
temper by those concerned, probably chosen for their pre- 
sumed fitness for the office. It is, however, of the utmost 
importance that the whole industrial community should 
be able thoroughly to appreciate the circumstances by 
which they are surrounded. The employer is speedily 
warned of his position; for if he falls behind in the 
matters of price or of quality, his goods remain unsold if 
too dear, or if inferior in quality they decline in value; 
but this does not apply equally to the workman. In the 
markets of the voll the capitalist has to meet competition 
from whatever quarterit may proceed ; and legislation, intro- 
duced forty years ago, and in the introduction of which the 
employers of this country took a conspicuous part, opened 
the markets at their own doors to the manufacturers of 
every nation. This same legislation, however, let in cheap 
food, and has so equalised the price of all the necessaries 
of life, that the British workman is able to live as cheaply, 
and to hold his own against all comers in economy of pro- 
duction, as he hitherto has done in the quality of the pro- 
duct of his hands. 

As showing the extent of the ground covered by the 
work of the mechanical engineer, Mr. Bell made a compu- 
tation, from which it appears “that there is consumed for 
mechanical or for industries which are wholly 
dependent on machinery, about 63 per cent. of all the coal 
raised in Great Britain.” 


Mr. Bell’s address was listened to with great attention, 
and his remarks on foreign iron manufactures and on the 
labour question were very favourably received. 

Mr. Robert Bird, the Mayor of Cardiff, proposed a vote 
of thanks to Mr. Bell in well-chosen words, and this was 
seconded by Mr. Head and Mr. Carbutt, both of whom 
spoke of him with very eulogistic, though well-deserved, 
praise, which, perhaps, may make Mr. Bell reconsider his 
expressions as to his fitness for the position of president of 
a mechanical engineering society. Mr. Beil’s intentions as to 
the position may not be known, but when leading members 
of the society so strongly express the belief that the 
honour recently confe upon president is well 
deserved by him, he may be tempted to think of the future 
only of the society. 


Mr. Bell, in reply, said his remarks on the labour ques- 


tion were specially addressed to workmen and artisans. 
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A paper by Mr. John McConnochie was then read, 


Ox THE Recent Extensions or Dock AccomMoDATION 
AND Coa Suipprine Macuryery, Bute Docks, CaRDIFF. 


Roath Dock.—In 1882 an Act was obtained for the new 
Roath Dock, now in course of construction, which is to be 
entered from the Roath Basin through a lock 600ft. long 
by 80ft. wide, with three pairs of wrought iron gates, 
similar to the gates in the sea lock of the Roath Basin. 
The gates are being constructed by Sir Wm. G. Armstrong, 
Mitchell, and Co. The dock is to be 2400ft. long by 600ft. 
wide, having an area of 37 acres. The depth from coping 
to sill is 43ft. 6in., and the bottom of the dock is 3ft. 
below the sill level. The depth of water on the sill at 
high water is 35ft. Sin. at ordinary spring tides, and 10ft. 
less at ordinary neap tides. The construction of this dock 
was formally inaugurated by the Marquess of Bute on the 
30th January, 1882, and the work is to be completed in 
October, 1885, the contractors being Messrs. Nelson and 
Co., of Carlisle. It is intended to devote the whole of the 
north side and east end of the dock to the shipment of 
coal, and the south side to the import and export trade of 
timber, iron, iron ore, and general merchandise. On the 
north side will be erected appliances of the most approved 
kind for the shipment of a 


Movable hydraulic crane—The employment of steamers 
instead of sailing vessels for carrying coal necessitates a 
much quicker despatch ; and the increasing length and 
number of hatchways in the steamers has for some time 
made it most desirable to be able to load into two hatch- 
ways at least at the same time. With fixed machines this 
has been found impossible, except in rare cases, because 
the positions of the hatchways varyso much. It therefore 
became a question as to the possibility of using movable 
machines, and it was with a view of practically trying this 
that the movable crane tip at the th Basin has been 
put up. Fixed cranes have, of course, been in use for some 
years at other ports for shipping coal direct from the 
truck; but it has hitherto not been practicable to make 
such cranes movable, owing to the cradle or platform on 
which the truck is lifted requiring a pit or gap in the line 
of rails for its reception. This special seating for the cradle 
rendered it necessary that the crane should always pick up 
and deposit the wagons at one point. It is obvious that 
these arbitrary fixed points of picking up and depositing 


the wagons on the lines are not applicable to movable tips, 
inasmuch as it is absolutely necessary that the lines of 
rails should be parallel with the quay, and be continuous 


without break or ga 
any position in whic 


so as to common to the tip in 
it may be placed along the dock 
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NEW MOVABLE CRANE, CARDIFF DOCKS. 


Coal-shipping machinery.—The first hydraulic machines | 


at Cardiff for tipping coal direct from trucks into the 
vessels were four put up for the Great Western Railway 
as far back as 1857 by Sir William G. Armstrong and 
Co. They were fixed hoists, differing but little from 
those now in use, except that in two of them the lift was 
only 15ft. and in the other two 22ft. The increasing size 
of vessels has necessitated a corresponding increase in the 
height of lift of the coal hoists; and the last two hoists 
erected at Cardiff in 1880 have a range of 27ft. These, 
curiously enough, were for the Great Western Railway, to 
replace the two with 15ft. lift erected in 1857, which were 
found to have too short a lift. They are on the east side 
of the Bute East Dock. Since 1874 the additional ma- 
chinery for shipping coal is as follows:—(a) One hydraulic 
tip has been erected on the west side of the East Dock by 
Messrs. Brown Brothers and Co., of Edinburgh. (5) Tips 
Nos. 1 and 3 on the west side of the East Dock have been 
converted from balance to hydraulic tips, the machinery 
being supplied by Messrs. Parfitt and Jenkins, of Cardiff, 
and erected by the workmen of the Bute Trustees. 
(c) Two hydraulic tips have been erected on the east 
bank of the river Taff, which are connected with the 
Great Western Railway by a branch from the main line 
near Cardiff Station. (d) One movable hydraulic crane, 
capable of lifting 25 tons, has been erected on the east 
side of the Roath Basin, between Nos. 1 and 2 tips, 


wall. This problem has been solved in a very ingenious 
and efficient manner by Mr. Westmacott’s coaling cradle, 
which must be looked upon as the key to the successful 
application of movable coal-shipping appliances. It ma, 
be described as a light platform suspended by chains, whic. 
takes its seat on an ordinary line of rails in any position. 
It is suspended on what may be called an anti-friction 
swivel, which enables a man to turn the cradle with a loaded 
wagon on it, thereby dispensing with turntables. There 
are no tipping chains to hook on and off every time a 
wagon is shipped, as is the case with coaling cradles of the 
usual construction ; the tipping chains in this case 
through the centre of the swivel attachment, and are 
permanently connected with the cradle. The crane itself, 
as shown in Figs. 1 and 2, consists of a nearly square 
wrought iron in. or base, tapering upwards, which is 
carried on four wheels, one near each corner, running on 
rails of 24ft. gauge laid parallel to the quay wall. ese 
wheels, however, are used only for travelling on; the 
whole of the weight when working is taken by four 
hydraulic jacks, one at each corner, which effectually 
prevent any movement of the crane. Rising out of 
the top of the pedestal, and revolving in bearings 
at the top and bottom of it, is the pillar, consisting of 


two flat plate-girders, between which is placed the 


hyraulic cylinder for lifting. The chain from this cylin- 
der passes over the jib head, and both ends are attached 


to the cradle. The jib is attached at the lower end to the 
front of the pillar, just above the pedestal; and at the outer 
end by stays to the top of the pillar. Atthe back of the pillar 
is fixed a second hydraulic cylinder, which effects the 
tipping of the wagon by making a bight in the tipping 
chain that over the jib head to the cradle. The 
tipping chain is always kept taut by a third hydraulic 
cylinder placed on an inclined frame which is fixed to the 
ae at the back in the same way as the jib is in front. 

hus the tipping cylinder proper needs to have a short 
range only. The inclined cylinder and its frame act as a 
counterweight for balancing in some measure the load 
hanging from the jib head. The turning of the pillar and 
jib is effected by a pair of hydraulic cylinders, one on each 
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side of the pillar, fixed to the base of the pedestal, which 
itself remains stationary. The chain from these cylinders 
passes round a drum at the foot of the pillar. All the 
motions are controlled with the greatest ease by one man 
in a valve house on the side of the pedestal. There are 
two of these houses on opposite sides of the machine, so 
that he can use whichever is most convenient for enabling 
him to see into the vessel. The pressure water is conveyed 
to the crane by movable and jointed pipes, which can be 
attached to hydrants placed at convenient distances on the 
hydraulic mains along the quay wall. There is an auxiliary 
or anti-breakage crane on the side next the dock, the foot 
of the jib being carried from the pedestal, and the top by 
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means of a chain from the top of the pillar, the invention 
of Mr. Chas. Hunter, engineer to the Bute Trustees. 

an arrangement of a hopper resting on the deck, with tele- 
scopic throat, which is closed by a conical bottom or valve 
held up by the auxiliary crane, the first few wagonfuls of 
coal can be lowered quietly to the bottom of the hold, and 
a conical heap formed for the following coal to fall on, as 
is done at the hoists, so as to lessen the breakage of coal. 
When the anti-breakage crane is not in use it can be swun 
to one side, clear out of the way. It is found in actu 
work that a wagon can be shipped in from two and a-half 
to three minutes. The crane was designed and con- 
structed by Sir Wm. G. Armstrong, Mitchell, and Co., 
and is similar to their well known and largely adopted 
movable hydraulic cranes for cargo and ballast work. 


These cranes were first introduced at the suggestion 
of the writer about fourteen years ago at the Atlantic 
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Wharf of the Bute East Dock, to supersede. fixed 
cranes. The introduction of the movable crane resulted in 
such an increased amount of work and despatch to steamers 
that all the dock companies very soon recognised the 
importance of adopting cranes of this type. At the Royal 
Albert Dock, London, there are about ninety of these 
cranes. The number of tips for shipping coal at the Bute 
Docks is now as follows:—-Thirteen balance tips at the 
West Dock; twelve balance tips at the East Dock; eight 
hydraulic tips at the East Dock and entrance basin, shown 
at HH; one hydraulic tip in the entrance channel for 
loading in the tideway; eight hydraulic tips at the Roath 
Basin; forty-two total number of tips. One movable 
hydraulic crane capable of lifting twenty-five tons. 
ach tip is capable of shipping 1000 tons of coal per work- 
ing day; the total shipping capacity of the Bute Docks is 
therefore equal to nearly 12,000,000 tons of coal per annum. 
In some instances as much as 200 tons of coal have been 
shipped per hour at the hydraulic tips; and it is now not 
uncommon for a steam collier of 2000 tons burthen to 
enter the basin at high water of one day, discharge her 
ballast, receive her outward cargo, and leave at high water 
the following day, the entire operation having occupied 
less than twenty-four hours, The principal portion of the 
trade carried on in the Bute Docks is the export of coal 
and iron, which amounted to 2,750,000 tons in the year 
1873, and to 6,916,000 tons in 1883. The import trade of 
iron ore, timber, and general merchandise, amounted to 
630,000 tons in 1873, and in 1883 to 1,299,000 tons. 

Railways—The mineral traffic of the West Dock is 
supplied exclusively by the Taff Vale Railway from 
Merthyr, Dowlais, and the Aberdare and Rhondda 
Valleys. The traftic to the East Dock is supplied jointly 
by the Taff Vale, the Rhymney, and the Great Western 
Railways, the last of which is the means of communication 
with the great coalfield now being opened in the centre of 
Glamorganshire in the Ogmore distinct. The London and 
North-Western and Midland Railways have also access to 
tne docks by their connection with the above railways. 
A general plan of these several railways communicating 
with the port is shown in the map contained in the 
detailed programme. 

Sidings.—A very large extent of siding accommodation 
is required for working the coal-shipping trade; for, 
owing to the fluctuations of the trade, loaded wagons have 
to be stored in the sidings at times when the supply 
exceeds the demand. The extent of main lines and sidings 
provided and maintained by the Bute Trustees in connec- 
tion with the docks amounts to 70 miles in length, 
namely, 25 miles of main line and 45 miles of sidings, the 
whole of which is fully occupied. In addition to this 
the Taff Vale Railway has constructed a large system of 
sidings 7 miles in length, above Crockherbtown Junction. 

Graving docks.—The provisions for the examination and 
—_ of vessels entering the port consist of eight graving 

ocks, 

(1) Public graving dock.—The commercial graving dock, 
constructed by the Bute Trustees, is available for use b 
the public on payment of dockage rates as at Liverpool. 
This graving dock is 600ft. long, 7#ft. wide at the bottom, 
with an entrance 60ft. wide from the Roath Basin, the 
depth of water on the sill at high water of ordinary spring 
tides being 23ft. 9in. The bottom of the graving dock is 
2ft. Gin. below the sill, and is laid with a line of cast iron 
blocks 4ft. apart throughout its entire length, the upper 
edge of these blocks being on the level of the sill. Access 
to the dock is gained by steps, in which also are 
slides for passing down materials required for the repair of 
vessels, 

Caisson.—The entrance is fitted with a wrought iron 
boat-shaped caisson. It is 60ft. long, 26ft. in greatest 
width and 13ft. in least width at the centre, and 30ft. 6in. 
in depth, and is constructed of angle-iron frames, columns, 
and beams, and skin plates, with oak stems and keel, 
and fir deck-planking. It is divided by a water-tight 
deck and by bulkheads into sixteen compartments, com- 
municating with one another by means of small slide 
valves, for water-ballast arrangements. To give the 
necessary displacement for any required flotation level, the 
water ballast is admitted to the four central compartments 
—from which it flows to the others—by two Qin. cast iron 
inlet pipes, or is discharged through the outlet pipe, each of 
which is fitted with valve worked from the 
deck. A small steam pump is fixed on the water-tight 
deck for the purpose of discharging the water ballast, in 
case of the vey of water on the sill being reduced 
whilst the caisson is afloat. The 24in. cast iron sluice 

ipes, fitted with valves worked from the deck, are fixed 
in the caisson for filling the graving dock. In addition to 
the water ballast, there are about 120 tons of iron ballast 
in the caisson, which, with the weight of the caisson itself, 
including the cast iron pipes, pump, &c., amounting to 
152 tons, is equal to the displacement at the lowest water 
level at which it requires to be floated. The details of this 
caisson required careful consideration to provide by water 
ballast for a variation of 13ft. between the high water of 
high spring tides and the high water of low neap tides; 
and the author is indebted to the valuable assistance of Sir 
Edward J. Reed, K.C.B., M.P., in the arrangement of 
details. 
umps.—The pumping machinery for discharging the 
water fea the graving ‘dock consists of two pave Soars 
pumps, each working in a separate circular well, and 
driven by a high-pressure horizontal engine, and four lift 
pumps, all fixed in one square well, and driven by a direct- 
acting condensing engine. The water from the graving 
dock flows through a culvert into the square well, whence 
it passes by separate culverts into the circular wells, and 
there is also a culvert fitted with a sluice between the 
two circular wells. The water from the whole of the 
pumps flows through the culverts to the tank or well 
under the boiler-house floor, from which it is conveyed by 
a 5ft. culvert to the East Dock. When the pumps are 
started, the sluice between the two circular wells is closed, 
and each pump acts independently until the water level in 
the graving dock is so reduced that the lift of the pum 


is equal to about 15ft.; the sluice is then opened, and the 


water discharged by the lower pump passes into the other 
well, below the level of the Fight pump. When this 
takes place, the self-acting flap closes, and prevents the 
of this water to e dock. The 

the lower pump is thus passed through both pumps, 
ios they divide the lift between them. Cem 

Lift pumps.—The lift pumps are each 29}in. diameter, 
and 48in, length of stroke. Their general speed is about 
fourteen strokes per minute, at which rate each pump dis- 
charges about 250 cubic feet, equal to 1000 cubic feet 
discharged per minute by the four pumps together. 
The engine which works the lift pumps works also two 
force pumps auxiliary to the force pumps for the service 
of the hydraulic machinery. Steam for these engines is 
supplied by three op age boilers, working at 70 lb. 
to 75 lb. pressure; and by one low-pressure boiler, working 
at 10 Ib. to 20 Ib. pressure. A pipe with a valve in the 
square well in which the lift pumps are fixed is for the 
purpose of filling the graving dock from the East Dock 
when desired. The whole of the pumping machinery has 
been supplied by Messrs. R. Moreland and Son, of London. 
(2) The second graving dock is at the head of the Bute 

est Dock, constructed by Messrs. Charles Hill and Sons; 
it is 230ft. long, with an entrance 40ft. wide, and 125ft. 
depth of water over the sill. Vessels can here be docked 
at all times, en of tides. (3) and (4) Two graving 
docks have also been constructed by Hill’s Dry Dock and 
Engineering Company atthe north-west side of the Bute East 
Dock. One is 408ft. in length, with an entrance of 48ft. in 
width, and 184ft. depth of water over the sill. The other is 
400ft. in length, withan entrance of 40ft. in width, and 18$ft. 
depth of water over the sill. Vessels can be docked in 
both docks at all times, irrespective of tides. The docks 
are pumped out by a pair of centrifugal pumps, with suc- 
tion and delivery pipes of 18in. bore and revolving disc of 
4ft. diameter, made by Messrs. W. H. Allen and Co., of 
Lambeth. Each pump is intended to discharge 6000 gal- 
lons of water per minute; the two together have dis- 
charged on trial 18,000 gallons per minute, emptying the 
dock then in two hours. Each is driven by its own 
engine, having inverted cylinders of 15in. diameter and 
12in. stroke, and working at an average speed of 180 revo- 
lutions per minute, with 601b. steam cut-off at three- 
eighths of the stroke. Either engine can work either 

ump, and can pump out either of the docks, The pumps 
ee to discharge the water from the dry docks into the 
basin, the maximum height of lift being 22ft. They are 
charged by means of a steam ejector, which exhausts the 
pipes and pumps in about one minute, thereby dispensing 
with a foot valve ; aself-acting flap valve on the delivery side 
is alone required. (5)One graving dock, with an entrance 
from the basin of Bute East Dock at one end, and another 
entrance from Bute West Dock at the other end, has been 
constructed by the Cardiff Junction Dry Dock and Engi- 
neering Company. It is 420ft. in length between the 
caissons, and 77ft. in width at top of coping, with 18ft. 
depth of water on the blocks; the entrances are 50ft. in 
width, and the depth of water over the sill 20ft. Vessels 
can be docked at all times, irrespective of tides; and this 
dock is available in case of need as an additional entrance 
to the West Dock through the East Basin. The water is 
let into the dock from both ends, through two sluices in 
each caisson; and the dock can be filled by these sluices in 
thirty minutes, 

Caissons.—The caissons are fitted in grooves formed in 
the masonry, and are lowered and held down in their places 
by water-ballast run in through inlet-valves; the sinking 
occupies three minutes. For the p e of raising the 
caisson, which has to lift about 5ft. in order to clear the 
sloping side-grooves, the water is pumped out by two 
pulsometers, which are fitted inside the caisson and are 
supplied with steam from the main boilers, the steam pipes 
being connected by flexible hose; the time occupied in 
lifting is six minutes. 

Centrifugal pumps.—The whole of the water from the 

ving dock is pumped up to a level not less than lft. 
above the dock coping, and is returned to the Bute Docks. 
The pumping machinery was designed and constructed by 
Messrs. Parfitt and Jenkins, of Cardiff. There is one 

ump-well only, constructed of stone, and 9ft. diameter. 
™ this well is fitted a vertical shaft, on which are two 
centrifugal pumps, each precisely the same in design and 
dimensions. The bottom one is fixed 2ft. below the dock 
bottom, and the upper one 14ft. above, leaving about 14ft. 
head on the top pump, when working. The pumps make 
210 revolutions per minute, and are driven by a pair of 
horizontal compound condensing engines, geared to the 
pumps by mortice bevel-wheels. The engine cylinders are 
22in. and 40in. diameter with 30in. stroke, making 70 revo- 
lutions per minute, or one-third the speed of the pumps ; 
pressure of steam from 65 Ib. to 70 1b. per square inch. 

Bucket pumps.—Besides the main centrifugal pumps 
there are a pair of drain pumps, used for pumping out 
any leakage from the caissons into the dock. They are a 
pair of ordinary bucket pumps, 19in. diameter and 4ft. 
stroke, worked direct by a high-pressure beam engine 
having a 16in. cylinder, and the pump rods are hung off 
the extended ends of the beam. This engine makes about 
sixteen revolutions per minute, and when pumping out 
the dock works in conjunction with the main centrifugal 

umps. The engines are supplied with steam by two 

ilers of the marine type, having brick flues at the back, 
instead of the ordinary combustion chambers. The 
boilers are 10ft. 3in. diameter and 11ft. 3in. long. The 
dock when full contains about 16,000 tons of water, 
and the time occupied in pumping it dry is 2} 
hours. When docking an ordinary sized steamer the 
time usually occupied is about two hours. (6 and 7) 
Two docks, each entered from the west side of the 
entrance channel to the Bute Docks, belong to the Mount- 
stuart Shipbuilding, Graving Docks, and Engineering 
Company. One dock is 324ft. in length, with an entrance 
of 45ft. in width, and depth of high-water over sill 
19ft. 9in. at ordinary spring tides and 10ft. less at ordinary 
neap tides. The other dock is 420ft. in length, with an 
entrance of 52ft. in width; depth of high-water over sill 
26ft. at ordinary spring tides and 10ft. less at ordinary 


neap tides. (8) A graving dock, with an entrance from 
the Roath Basin, is now being constructed by the Bute 
Shipbuilding, Engineering, and Dry Dock Company. It 
is 600ft. long, 87ft. wide at top, and 28ft. deep, with an 
entrance 55ft. in width; depth of high-water over sill 25ft. 
at ordinary spring tides, and 10ft. less at ordinary neap 
tides. Most vessels can enter or leave at any time, as the 
ordinary working level of the Roath Basin gives about 
18ft. of water over the sill. Provision has been made for 
dividing the dock into two by a caisson, which can be 
placed in any one of three recesses, either at the middle of 
the length or at 50ft. on either side of the middle ; the inner 
division can be used for a vessel requiring to stay a longer 
time in dock, and the outer for vessels staying a shorter 
time. The dock may be filled either direct from the tide- 
way or from the Roath Basin. It will be emptied by two 
centrifugal pumps of 4ft. diameter, on vertical shafts, each 
in a separate well. Two horizontal non-condensing 
engines are provided, one for each pump, the cylinders 
being 16in. diameter, with 3ft. stroke, to work with 80 lb. 
steam. A small separate pump with engine is also pro- 
vided for getting rid of any leakage water without 
running the large pumps. These pumps are designed to 
empty the dock in about four ey the quantity of 
water to be discharged being about 929,000 cubic feet. 

Gridiron.—On the east side of the entrance channel to 
the Bute Docks a gridiron has been constructed by the 
Bute Trustees, of which the length is 350it. and the width 
36ft.; the depth of water at high water is 23ft. at ordinary 
spring tides and 13ft. at ordinary neap tides. 


A very short discussion took place on this paper. 


Mr. Benjamin Walker remarked that the portable 
cranes referred to had enormously increased the facility 
with which coal could be loaded into ships. His firm had, 
he said, eighty-four of these cranes on order, fifty-six all 
alike, and for the Tilbury Docks. He thought the arrange- 
ment described for the prevention of the breaking of 
the coal, the chief part of the invention as described by 
Mr. McConnochie. This was the invention of Mr. Chas. 
Hunter, engineer to the Bute Trustees. He mentioned 
that the travelling crane was due to suggestions by Mr. 
McConnochie. He wasof opinion that much yet remained 
to be done with respect to coal loading. This we may 
parenthetically remark was the opinion expressed by seve- 
ral members when they afterwards saw the cumbrous 
machinery used for raising trucks of coal to a height for 
unloading their coal into ships in the dock. It was 
thought quite clear that if the cost of the plant and of the 
wear and tear of cranes, to say nothing of the heavy wear 
on the coal wagons, were capitalised, the loading would be 
seen to cost more than by hand, and hence the gain was in 
time only. Mr. J. Tomlinson referred to the enormous 
strides made by Cardiff during the past twelve years, in 
which a growth of from 7 to 12 million tons of coal 
exported had been achieved. 

ollowing this paper was one by Mr. C. Henry Riches on 
the new locomotive running shed on the Taff Vale Railway, 
Cardiff. This paper requires engravings for its illustration, 
which we have not yet been able to prepare, and must there- 
fore postpone. The discussion on Mr. Riches’ paper chiefiy 
turned on the relative value or usefulness of turntables and 
traversers in running and repairing shops. The argument 
against the traverser was that if it broke down it would 
lock all the engines in the shed, while the breakdown of a 
turntable would only lock up as many engines as were on 
the line it controlled, it being assumed that there would be 
a number of turntables. The discussion was, however, 
only useful as showing that either turntable or traverser 
could be chosen with equally good reasons, according to the 
circumstances involved. Mr. Tomlinson said he had in 
forty years’ experience only had one engine in a turntable 
pit. He also remarked that as the Taff Vale Railway 
Company only paid 16 per cent. dividend, Mr. Riches had 
probably been unable to persuade his directors to expend 
the money necessary to build him separate repairing 
a running sheds, and so he had got both by extending 
the one. 


The next paper read was by Mr. E. P. Rathbone 


On THE FRANcKE “Tina” OR VAT PROCESS FOR THE 
LGAMATION OF SILVER ORES. 


The process consists simply in the separation of the ore by 
hand at the mines into different qualities, by women and boys 
with small hammers, the process being that known as 
“cobbing” in Cornwall. The object of this separation is 
twofold : firstly,to separate the rich parts from tho poor as 
they come together in the same lump of ore, otherwise 
rich pieces might go undetected ; and secondly, to reduce 
the whole body of ore coming from the mine to such con- 
venient size as permits of its being fed directly into the 
stamps battery. The reason for this separation not being 
effected by those mechanical appliances so common in most 
ore-dressing establishments, such as stone breakers or 
crushing rolls, is simply because the ores are so rich in 
silver, and frequently of such a brittle nature, that any 
undue pulverisation would certainly result in a great loss 
of silver, as a large amount would be carried away in the 
form of fine dust. So much attention is indeed required 
in this department, that it is found requisite to institute 
strict superintendence in the sorting of cobbing sheds, in 
order to prevent as far as practicable any improper 
diminution ofthe ores. According to the above method, 
the ores coming from the mine are classified into the four 
following divisions :—(1) Very rich ore, averaging about 
6 per cent. of silver, or containing, say, 2000 ounces 
of silver to the ton (of 2000 ib). (2) Rich ore, 
averaging about 1 per cent. of silver, or, say, from 
300 to 400 ounces of silver to the ton. (3) Ordi- 
nary ore, averaging about 4 per cent. of silver; or, say, 
from 150 to 200 ounces of silver to the ton. (4) Gangue 
or waste rock, thrown on the dump heaps. The first of 
these qualities—the very rich ore—is so valuable as to 
render advantageous its direct export in the raw state to 
the coast for shipment to Europe. The cost of fuel in 
Bolivia forms so considerable a charge in smelting opera- 
tions that the cost of freight to Europe on very rich silver 
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ores works out at a relatively insignificant figure when 
compared with the cost of smelting operations in that 
country. This rich ore is consequently selected very care- 
fully and packed up in tough raw hide bags, so as to make 
small compact parcels some 18in. to 2ft. long and 8in. to 
12in. thick, each containing about lewt. Two of such 
bags form a mule load, slung across the animal’s back. 
The second and third qualities of ore are taken direct 
to the smelting works; and where these are situated 
at some distance from the mines, as at Huanchaca 
and Guadalupe,: the transport is effected by means of 
strong, but lightly built, iron carts, specially constructed 
to meet the heavy wear and tear consequent upon the 
rough mountain roads. These two classes of ores are 
either treated separately, or mixed together in such pro- 
portion as is found by experience to be most suitable for 
the smelting process. On its arrival at the reduction 
works the ore is taken direct to the stamp mill. At the 
Huanchaca works there are sixty-five heads of stamps, 
each head weighing about 500 lb., with five heads in each 
battery, and crushing about 50 cwt. per head per twenty- 
four hours. The ore is stamped dry, without water, 
requiring no coffers; this isa decided advantage as regards 
first cost, owing to the great weight of the cotfers, from 2 
to 3 tons—a very heavy item when the cost of transport 
from Europe at about £50 per ton is considered. As fast 
as the ore is stamped, it is shovelled out by hand, and 
thrown upon inclined sieves of forty holes per lineal inch; 
the stuff which will not pass through the mesh is returned 
to the stamps. Dry stamping may be said to be almost a 
necessity in dealing with these rich silver ores, as with the 
employment of water there is a great loss of silver, owin 
to the finer particles being carried away in suspension, an 
thus getting mixed with the slimes, from which it is 
exceedingly difficult to recover them, especially in those 
remote regions where the cost of maintaining large ore- 
dressing establishments is very heavy. Dry stamping, 
however, presents many serious drawbacks. To prevent 
the losses and inconveniences and injury to workmen 
arising from this, the writer proposed whilst at Huanchaca 
that a chamber should be constructed, into which all the 
tine dust might be exhausted or blown by a powerful fan 
or ventilator. 

foasting.—From the stamps the stamped ore is taken in 
small ore cars to the roasting furnacts, which are double- 
bedded in design, one hearth being built immediately above 
the other. At the Huanchaca mines these furnaces cost 
about £100 each, and are capable of roasting from 2 to 2} 
tons cf ore in twenty-four hours, the quantity and cost of 
the fuel consumed being as follows :— 


Tola (a kind of shrub), 3cwt. at 60 cents ... 
Yareta (a resinous moss) 4 cwt. at 80 cents 
Torba (turf), 10 cwt. at 40 cents ... 


Bolivian dollars ... ... .. 9°00 say 28s. 
One man can attend to two furnaces, and earns 3s. per 
shift of twelve hours. It is essential to the success of the 
Francke process that the ores should not be completely or 
“dead” roasted, inasmuch as certain salts prejudicial to 
the ultimate proper working of the process are liable to be 
formed if the roasting be too protracted. These salts are 
mainly due to the presence of antimony, zinc, lead, and 
arsenic, all of which are unfavourable to amalgama- 
tion. The ores are roasted with 8 per cent. of salt, 
or 400 1b. of salt for the charge of 24 tons of ore; 
the salt costs 70 cents, or 2s. 2d. per 100 lb. So 
roasted, the ores are only partially chlorinised, and 
their complete chlorinisation is effected subsequently, 
during the process of amalgamation; the chlorides are 
thus formed progressively as required, and in fact it would 
almost appear that the success of the process virtually 
consists in obviating the formation of injurious salts. All 
the sulphide ores in Bolivia contain sufficient copper to 
form the quantity of cuprous chloride requisite for the 
first stages of roasting, in order to render the silver con- 
tained in the ore thoroughly amenable to subsequent 
amalgamation. 

Amalgamating.—From the furnaces the roasted ore is 
taken in ore cars to large hoppers or bins, situated imme- 
diately behind the grinding and amalgamating vats, locally 
known as “tinas,” into which the ore is run from the bin 
through a shoot fitted with a regulating slide. The tinas 
or amalgamating vats constitute the prominent feature of 
the Francke process; they are large wooden vats, from 6ft. 
to 10ft. diameter and 5ft. deep, capacious enough to treat 
about 2} tons of ore ata time. Each vat is very strongly 
constructed, being bound with thick iron hoops. At 
the bottom it is fitted with copper plates 3in. thick, 
and at intervals round the sides of the vat are fixed 
copper plates with ribs on their inner faces, slightly 
inclined to the horizontal, for promoting a more thorough 
mixing. It is considered essential to the success of the 
process that the bottom plates should present a clear rub- 
bing surface of at least 10 square feet. Within the vat, 
and working on the top of the copper plates, there is a 
heavy copper stirrer or muller caused to revolve by a 
vertical shaft at 45 revolutions per minute. At Huan- 
chaca this stirrer has been made with four projecting 
radial arms; but at Guadalupe it is composed of one single 
bell-shaped piece without any arms, but with slabs 
like arms fixed on its underside; and this latter is 
claimed to be the most effective. The stirrer can be 
lifted or depressed in the vat at will by means of 
a worm and screw at the top of the driving shaft. 
Each vat requires from 24 to 3-horse power, or, in 
other words, an expenditure of one horse-power per ton of 
ore treated. At the bottom of the vat and in front of it a 
large wooden stop-cock is fitted, through which the liquid 
amalgam is drawn off at the end of the process into another 
shallow-bottomed and smaller vat. Directly above this 
last vat there is a water hose, supplied with a flexible 
spout, through which a strong stream of water is directed 
upon the amalgam as is issues from the grinding vat, in 
order to wash off all impurities. 

The following is the mode of working usually employed. 
‘The grinding vat or tina is first charged to about one-fifth 
of its depth with water and from 6cwt. to 7cwt. of 
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common salt. The amount of salt required in the process 
depends naturally on the character of the ore to be treated, 
as ascertained by actual experiment, and averages from 
150 lb. to 300 lb. per ton of ore. Into this brine a jet of 
steam is then directed, and the stirrer is set to work for 
about half an hour, until the liquid is in a thoroughly 
boiling condition, in which state it must be kept until the 
end of the process. As soon as the liquid reaches boiling 
point, the stamped and roasted ore is run into the vat, and at 
the end of another half hovrabout 1 cwt.of mercury is added, 
further quantities being added as required at different 
stages of the process. The stirring is kept up continuously 
for eight to twelve hours, according to the character and 
richness of the ores. At the end of this time the amalgam 
is run out through the stop-cock at bottom of the vat, is 
washed, and is put into hydraulic presses, by means of 
which the mercury is squeezed out, leaving behind a thick 
pulpy mass, composed mainly of silver, and locally termed 
a “pina,” from its resembling in shape the cone of a pine 
tree. These “pifas” are then carefully weighed and put 
into a subliming furnace, in order to drive off the rest 
of the mercury, the silver being subsequently run into bars. 
About 4 0z. of mercury are lost for every pound of silver 
made. The actual quantities of mercury to be added in 
the grinding vat, and the times of its addition, are based 
entirely on practical experience of the process. With ore 
assaying 150 to 175 0z. of silver to the ton, 751b. of 
mercury are put in at the commencement, another 75 Ib. at 
intervals during the middle of the process, and finally 
another lot of 75 lb. shortly before the termination. When 
treating “pacos,” or earthy chlorides of silver, assaying 
only 20 to 300z. of silver to the ton, 361b. of mercury is 
added to 2} tons of ore at three different stages of the pro- 
cess as just described. The rationale of the process there- 
fore appears to be that the chlorinisation of the ores is 
only partially effected during the roasting, so as to prevent 
the formation of injurious salts, and is completed in the 
vats, in which the chloride of copper is formed 
progressively as required, by the gradual grinding away 
of the copper by friction between the bottom copper plates 
and the stirrer; and this chloride subsequently kestalee 
incorporated with the boiling brine, is considered to quicken 
the action of the mercury upon the silver. 

The subliming furnace is a plain cylindrical chamber, 
about 4ft. diameter inside, and 4ft. high, lined with fire- 
brick, in the centre of which is fixed the upright cast iron 
cylinder or retort, of 1ft. diameter, closed at top and open 
at bottom. The furnace-top is closed by a cast iron lid, 
which is lifted off for charging the fuel. Round the top of 
the furnace is a tier of radial outlet holes for the fuel 
smoke to escape through, and round the bottom is a corre- 
sponding tier of inlet air holes, through which the fuel is 
continually rabbled with poles by hand. The fuel used is 
llama dung, costing 80 cents or 2s. 6d. per 2501b.; it 
makes a very excellent fuel for smelting purposes, 
smouldering and maintaining steadily the low heat re- 
quired for subliming the mercury from the amalgam. 
Beneath the furnace is a vault containing a wrought iron 
water tank, into which the open mouth of the retort 
projects downwards and is a saa below the water. 
For charging the retort, the water tank is placed ona 
trolley; and standing upright on a stool inside the tank is 
placed the pina, or conical mass of silver amalgam, which 
is held together by being built up on a core bar fitted with 
a series of horizontal discs. The trolly is then run into 
the vault, and the water tank containing the pina is lifted 
by screw jacks, so as to raise the pina into the retort, in 
which position the tank is then supported by across beam. 
The sublimed mercury is condensed and collected in the 
water; and on the completion of the process the tank is 
lowered, and the spongy or porous cone of silver is with- 
drawn from the retort. The subliming furnaces are ranged 
in a row, and communicate by lines of rails with the weigh- 
house. 

The discussion upon Mr. Rathbone’s paper was opened 
by reading a communication from Mr. Fricheville, H.M. 
Inspector of Metalliferous Mines, in which, amongst 
other things, it was suggested that by the use of copper 
at the bottom of the vats, and as the revolving ts, the 
tina might be better than the iron pan, because the copper 
would become amalgamated, and thus assist the process of 
separation, while the electric assistance, whatever that 
might be—and it really seemed to enter in an important 
manner into the process—would probably be greater with 
the copper than with the iron. But he said the process 
was but a slight modification of the Freiburg process, well 
known to metallurgists; and except in the points named, 
he did not see that there was any point of merit in what 
the paper described. This is probably the view that will 
be held by metallurgists generally. 

Mr. Crampton seemed to be of opinion that the 
revolving and final grinding arrangement in the tina 
would be unnecessary if the ore were sufficiently well pul- 
verised before putting it into the separator. In other 
words, much of the work in dealing with silver ores meant 
incomplete pulverisation. He said this work could be 
done with disintegrators at a very cheap rate, and the pro- 
duct of these machines could be well sifted by means of 
blast, as used for emery. He mentioned the use of 
Jordan’s disintegrator for making coal-dust at about 
1s. 6d. per ton with a blast separating arrangement, the 
coarse particles being returned to the disintegrator. 

After these papers had been disposed of, the members 
lunched by the invitation of the local committee. 

After lunch they visited the Bute Docks, and the new 
docks adjoining of about thirty-seven acres in extent, now 
in course of construction, and briefly described in connec- 
tion with the machinery at the completed docks, by Mr. 
McConnochie. In the docks in course of construction, 
Messrs. Nelson and Co., of Carlisle and York, being the 
contractors, a very large quantity of modern contractors’ 
plant and many locomotives were seen at work, and large 
quantities of heavy masonry walls in course of construc- 
tion. It was noticed that the masonry employed a large 
number of men in mere surfacing, and it seems rather 
remarkable that simple machinery is not yet in use for this 
purpose. 


In the evening the members dined in the Drill Hall, 
Cardiff, which was handsomely decorated, partly with 
—— from Bute Castle, at the invitation of the 

arquess of Bute. 

On Wednesday morning the proceedings commenced 
with the reading of a paper by Mr. T. Urquhart on “The 
Use of Petroleum Refuse as Fuel in Locomotive Engines.” 
In this paper he gave the results of his experience in the 
use of petroleum in locomotives on the Grazi and Tsaritsin 
Railway, South-East Russia. As bearing upon the use of 
this fuel in some foreign countries where it has some 
chance of competition with, or is much cheaper than coal, 
we shall give this paper and the discussion upon it in 
another impression. e may in the meanwhile say that 
the gist of the discussion showed that it is not in every 
country even where petroleum is cheap that it can be 
cheaply used in large quantities, for, though under present 
conditions its cost is little more than carriage, it has in- 
variably risen very — as soon as used in considerable 

uantity. It appears to have been considerably tried in 
this country, but always with the result that the price so 
increased that it cost very much more as fuel than coal. 

This paper was followed by one on “The Causes and 
Remedies of Corrosion in Marine Boilers,” by Mr. J. H. 
Hallett, to which and the discussion that followed we shall 
refer hereafter. The other papers on the list were post- 
poned to another meeting, and after lunch, at the invita- 
tion of the local committee, the members visited the Great 
Western Colliery, the Lewis Merthyr Colliery at Hafod, 
the Cymmer Colliery at Porth, and the Llwynypia Colliery. 
After this some of them visited the Penarth Docks, and 
afterwards the Windsor Gardens, Penarth, by invitation of 
Lord Windsor. To-day—-Thursday—the members visit 
several collieries and ironworks. 


THE MIDLAND INSTITUTE OF MINING 
ENGINEERS. 


Tuis Institute has just held its annual dinner and meeting at 
Barnsley, when the following officers were appointed :—Pre- 
sident, Mr. T. W. Jeffcock, C.E., F.G.S.; vice-presidents, Messrs. 
M. A. Chambers, C. E. Rhodes, and W. E. Garforth; council, 
Messrs. G. J. Kell, W. Hunter, A. B. Southall, J. Gerrard, J. 
Nevin, C. Hodgson, T. Dymond, and W. H. Chambers; secretary, 
Mr. Jas. Mitchell, Barnsley. The dinner was held at the King's 
Head Hotel, and was attended by most of the leading mining 
engineers of the county. Amongst those present were Mr. T. W. 
Jeffcock, president; Mr. T. Carrington, Kiverton Park, retiring 
president ; Mr. T. W. Embleton, Leeds ; Mr. Warrington Smythe, 
president of the Royal Commission on Accidents in Mines; Mr. 
A. Lupton, mining instructor, Yorkshire College, Leeds, &c. In 
responding to the toast of the “ Mining Districts of the Country 
and the Coal Trade,” Mr. M. A. Chambers—Thorncliffe Col- 
lieries—remarked that one of the most serious difficulties that 
had to be encountered in the daily working of mines was that 
of getting properly educated and intelligent men into the posi- 
tions of managers and deputies and other officers about the 
mines. It now seemed to be thought that if boys had passed a 
sixth standard they were too clever to go into the pit, and they 
should try and get their workmen to understand that no boy was 
too clever and too intelligent to go into acoal mine and to 
qualify himself in taking part in the management of a mine. 
Those who had coal, he said, would, if they stuck to it and gave 
their managers a fair chance, find a good time before many years 
were passed, and find their capital was well laid out. 

Mr. C. E. Rhodes (Aldwarke Main and Carr House Collieries) 
submitted the toast of “The Learned and Scientific Societies of 
this and other Countries,” remarking that he believed that 80 per 
cent. of the accidents in mines could be prevented by ordinary 
care and foresight. Of the men themselves, speaking from 
experience, he said 90 per cent. of the accidents he had had to 
report in the last ten years as fatal and non-fatal accidents 
could have been prevented had the men carried out the rules 
which accompanied the Mines’ Regulation Act. The great evil 
which managers had to contend with was the ignorance of the 
men. They might have rules and do their best to carry them 
out, but the men would use their efforts to thwart them if they 
could see the slightest opportunity of lessening the labour to 
themselves. They were indebted to the learned societies for 
bringing prominently before managers and the men the 
tremendous responsibility they incurred if they tampered with 
and ignored the precautions entered into by those above them. 

In reply to the toast, Mr. Warrington Smythe, president of 
the Royal Commission on Accidents in Mines, who was well 
received, said he recognised the great good done by mining 
and other societies of the kingdom, and must recognise his 
duty to the Royal Society, which held its head highest amongst 
the societies of the world. It was in connection with that 
Society that he had had the honour to sit on the Royal Com- 
mission on Accidents in Mines. When he reflected on the 
admirable and philosophic method in which their discussions 
were carried on by the instrumentality in great part of such 
men as Sir Frederick Abel, Professor Clifton, of Oxford, and 
Professor Tyndall, they would appreciate the fact that nothing 
would be done, said, or written by the Commission without the 
greatest consideration and labour. In Professors Abel and 
Clifton he was allied to two of the hardest working men of the 
country, to men whose knowledge of physics was so great that 
he felt sure no mistakes would be made, and possibly some 
little insight would be obtained into matters that had remained 
more or less obscure. Their Institute had made suggestions to 
the Royal Commission, and the Commissioners coincided most 
strongly with most of their suggestions, The admirable experi- 
ments the Institute has been making for some time in safety 
lamps had confirmed certain facts; the Commissioners had 
themselves observed and had given them a hint to go further 
into the matter by rising to higher velocities than had yet 
been attempted, to show that there were points in the very best 
safety lamps which must be pondered, looked at, and com- 
batted before they could say they had in their hands anything 
like a perfect safety lamp. He hoped their Institute would go 
on and flourish, for it was by the action of that and similar 
societies that the greatest progress was stimulated. 

Mr. P. Rhodes gave the “ Midland Institute.” 

The President, in responding, said they knew from what 
Professor Warrington Smythe had told them that opinions had 
great weight at head-quarters, and he hoped they would con- 
tinue to work hard, and that the Institute would go on and 
prosper. Other toasts followed. 


M. Lovrs Marcug, French electrician, has found that there is 
id to be obtained from 
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the quartz with which the roads around 
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RAILWAY MATTERS. 


TuE earnings of the American railways in 1883 averaged 44 per 
cent, upon the whole of the investments, the earnings per mile 
being, gross, 7400 dols.; and net, 3000 dols, 


THE working of the Rajpootana Railway is about to be made 
over to the Bombay and Baroda Company, and the Government 
has reserved the power of fixing and varying from time to time 
both maximum and minimum rates, ; 

THE sixth annual edition of the Great Eastern Railway Com- 

any’s Tourist Guide to the Continent, edited by Mr. Percy 
Tialier. and illustrated by pen and ink and by sepia sketches by 
Francis Butler and ‘Alfred : Bryan, has just been published. It has 
again received valuable additions, can be obtained anywhere, and 
contains a great deal of very interesting information. 


THE ” engine successfully worked the tramway 
at the Wimbledon Camp for the whole of the fortnight during 
which the meeting was open, and conveyed large numbers of pas- 
sengers. This system has now been in use at the camp since 1877, 
and the steam tramcars are in general favour with visitors, the 
Council deriving a good revenue from the working of their line. 

Ir is announced to the North London Railway Company that 
the accounts for the past half-year show, after debiting the 
revenue of the half-year with exceptional charges amounting to 
£4000, and carrying £3000 to reserve fund, sufficient to admit of a 
dividend at the rate of 74 per cent. per annum, and to carry for- 
ward £2082, as against £1816 in the corresponding period of 1883. 

In concluding a report on a collision which occurred on the 4th 
June at Tyldesley, on the London and North-Western Railway, 
Major Marindin says :—‘‘ It is omg that the driver might have 
succeeded in averting the collision if the whole train had been 
fitted with a continuous brake under his control; and the guard, 
who seems to have been on the alert, might have done so if the 
brake had been an automatic one, capable of application from the 
guard’s van.” 


AN alarming occurrence has taken place in Birkenhead, in con- 
nection with the Mersey Tunnel works. A considerable portion of 
the roadway in Hamilton-street, under which the tunnel is bored, 
collapsed without the slightest warning just after a tram-car and 
acab had passed over the place. A gang of men were employed 
below, but, fortunately, none suffered any injury. In consequence 
of the accident, tramway and other vehicular traffic through the 
principal street in the town was suspended. 

ACCORDING to Poor’s Railway Manual, for 1884, just issued, 
the total length of the American railways is 121,592 miles. The 
share capital of the various companies amounts to 3,708,000,000 
dols., the funded debt to 3,455,000,000 dols., and the floating debt 
to 332,000,000 dols., the aggregate liability on shares and debts 
being 7,495,000,000 dols. There were 6758 miles of new line con- 
structed during 1883, and the total of the increased liability is 
477,000,000 dols. In the course of the last three years railway in- 
debtedness has increased by 1,094,000,000 dols., exceeding the 
probable cost of the newly constructed lines by about 200,000,000 
dols. The effect of this inflation has been seen in the heavy 
liquidations recently enforced. 

““W. S. D.” writes to the Times :—‘‘ Good as is the arrange- 
ment for supplying travellers with water adopted by the London, 
Brighton, and South Coast Railway Company, the Norwegians 
have devised, I think, a more excellent way. In the place at the 
top of the partition between two compartments, usually occupied 
by a lamp, there is a glass tank with a small tap on either side. 
At the beginning of each journey the tank is filled with fresh 
water, in which a piece of ice is placed. Each compartment is fur- 
nished with a po drinking glass, so that travellers may refresh 
themselves with a draught of ice-cold water at any time in the 
course of their journey, and not ‘at certain stations’ only. The 
comfort of this is immense in hot weather, though the benefit, as 
far as I remember, is not extended to third-class passengers.” 

A BLvE-Book has been issued giving returns of accidents and 
casualties as reported to the Board of Trade by the several railway 
companies in the United Kingdom during the first three months of 
the — year, together with reports of the inspecting officers of 
the Railway Department to the Board of Trade upon certain acci- 
dents which were inquired into. Among the accidents reported 
were ten collisions between passenger trains or parts of passenger 
trains, by which 120 passengers and four servants were injured; 
fourteen collisions between passenger trains and goods or mineral 
trains, by which thirteen passengers and four servants were 
injured; nine collisions between goods trains or parts of goods 
trains, by which two servants were killed and seven injured; six- 
teen cases of passenger trains or parts of passenger trains leaving 
the rails, by which two servants were killed and four passengers 
and four servants injured; and thirty-two cases of trains running 
over cattle or other obstruction on the line, involving injury to 
four passengers. The total number of persons killed on railways 
in the United Kingdom in the course of public traffic during the 
three months was 254. The injured numbered 990. This is a 
decrease as compared with the corresponding period in 1883. 

ACCORDING to the Zeitschrift fiir Transportwesen und Stras- 
senbau there are now three railways in contemplation intended to 
augment the imperfect traffic facilities at present available between 
France and Spain, and regarding which Commissions appointed by 
the two countries will shortly make official reports. One line is 
intended to run from Pamplona in a north-easterly direction 
through the Roncal valley towards the French departments of 
Hautes Pyrenées and Haute Garonne. At the other end of the 
mountain chain there is intended to be a line built—without State 
help—from Lerida to the French departments of Ariége and 
Pyrenées Orientales, passing either through Arran or the more 
easterly valley of Noguera Pallares, The third project is favoured 
by the inhabitants of Arragon, and is a prolongation of the railway 
from Madrid to Saragossa and Huesca. At the Sompart Pass 
there will be a tunnel four miles in length, and the communication 
with the French railway system will be effected near Oleron on 
the Midi line. The French Government has shown itself opposed 
to this last-named scheme, and even the Spanish Government has 
manifested a preference for the Lerida-Arran line. Nevertheless, 
the works commenced in 1882 have been steadily proceeded with. 

QUEENSLAND, next north of New South Wales, has, remarks the 
Railroad Gazette, but one-fourth of its population—248,255 in 1882, 
which is 54,000 more than Colorado had in 1880—but more than 
twice its area—690,000 square miles, which is 24 times Texas—had 
898 miles of railroad in operation at the close of 1882, which was 
at the rate of one mile to 296 inhabitants. The colony devotes 
large sums yearly to the importation of immigrants and the 
construction of railroads, and 30,000 immigrants arrived last year. 
The average cost of its roads has been but 38,840 dols. per mile, 
one of them having cost but 19,300 dols. pf mile. In 1°92 they 
earned £464,160 gross and £222,029 net=2516dols. gross d 1202 
net per mile. The latter small sum amounted to 3°55 per cent. on 
the cost of the roads. Queensland is all north of the 30th degree 
of south latitude, and mostly in the tropic zone; but the popula- 
tion is inconsiderable north of the 19th degree. Only the southern 
half of Florida is in as low a latitude as the part of Queensland 
most distant from the Equator, and some of the Queensland 
railroads are about in the latitude of Cuba. Grazing and mining 
are the leading industries, but there is some sugar growing near 
the coast. The Queensland Government in 1882 made a provisional 
contract for the construction of two long railroads—over a 
thousand miles in all—across the colony, for a land grant of 10,000 
to 12,000 acres per mile; but the Parliament refused to indorse this 
agreement, and when the Ministry dissolved the Parliament and 
** went before the country” on this question, the new Parliament 

jected the pr ition by a still greater majority, and voted that 
the colony should borrow money to build the railroads required 
per — make large grants of land to induce corporations to 
build them. 


NOTES AND MEMORANDA. 


Durine the week ending July 5th, 1884, in twenty-eight cities of 
the United States, with an aggregate population of 6,737,300, there 
were reported 3430 deaths, which is equivalent to an annual death- 
rate of 26°5 per 1000. This, says the American Sanitary Engineer, 
is the largest number of deaths chronicled in these columns since 
the week ending July 28th, 1883, when the number was 3431. 
This increase is due to the season, and the loss has been, as usual 
under such circumstances, heaviest among children, 54°4 per cent., 
or over one-half of all the deaths, being under five years of age. 

Tue French Ministry of Public Works publishes a formula for a 
hectograph or gelatine pad, which is said to — very satisfac- 
tory results. The composition consists of 100 parts of good 
ordinary glue, 500 parts of glycerine, 25 parts of finely powdered 
baric sulphate, or the same amount of kaolin, and 375 parts of 
water. For the copying ink a concentrated solution of Paris violet 
aniline is recommended. To remove the old copy from the pad, a 
little muriatic acid is added to the water, washing it gently with 
this liquid by means of a soft rag, afterwards using blotting paper 
for removing superfluous moisture. 

AT a recent meeting of the Royal Society of Dublin a paper was 
read by Prof. G. F. Fitzgerald, M.A., F.R.S., hon. sec., ‘On a 
Non-sparking Dynamo.” By applying the principles of Maxwell’s 
modification of Thomson’s electrical doubler to a dynamo in which 
the current passes through two or more coils in parallel circuit, it 
is possible to arrange the magnetic field and the brushes so that 
when the terminals of any coil come into contact with their 
brushes, the terminals shall be at the same difference of potential 
as the brushes, and that when they break contact there shall be no 
current running in the coil, thus avoiding allsparking. The ener, 
of self-induction usually wasted on local currents and sparks wi 
in this case be spent in producing useful current. 

In June, 1882, the population of Germany amounted to 
27,287,860, of which 11,712,485 may be regarded as the bread 
winners. The latter are divisible into the six classes following :— 
(1) Agriculture, the rearing of animals, gardening, forestry, hunt- 
ing, and fishing, 3,462,268 men, 1,230,080 women; (2) mines, 
works, and construction, 3,065,218 men, 585,408 women: (3) trade 
and commerce, 766,127 men, 145,579 women; (4) work for 
salaries and daily wages, 160,640 men, 118,283 women; (5) the 
church, law, army, and liberal professions, 526,549 men, 60,661 
women; (6) undeclared, 352,431 men, 353,064 women; total, 
8,333,233 men, 2,493,075 women. Among the 11,712,485 bread- 
winners, 1,788,679 engage in 1,916,035 subsidiary occupations, in 
addition to which 399,244 of those returned as devoting themselves 
to household cares are also engaged in subsidiary occupations. 

In the preparation of aluminum, according tothe Chemiker Zeitung, 
ferro-silicium is mixed with fluoride of aluminum in equal propor- 
tions, and the mixture is exposed to a fusing heat. The materials 
decompose each other, and volatile fluosilicium with iron and 
aluminum are produced, {the latter two bodies being alloyed 
together. In order to extract the valuable aluminum, a copper 
alloy is formed by melting the iron alloy with metallic copper; by 
reason of the greater affinity of the copper for aluminum this is 
secured, leaving with the iron only a slight residue of aluminum. 
When the fused mass is cold, copper-bronze and iron have so settled 
that both bodies can be easily separated. In place of the pure 
fluoride of aluminum, chloride can be used, when chlorsilicium 
and iron aluminum alloy are formed. If in practice the chemical 
reactions above outlined are found to hold true, this patented pro- 
cess promises to be of considerable value. 

M. CuHous.ey has confirmed the observations made by Wasum on 
the influence of copper in steel upon its rolling qualities. Wasum 
found that 0°862 per cent. of copper did not, in the absence of 
sulphur, produce red-shortness, and Choubley, in the Comptes 
Rendus de la Société de VIndustrie Minérale, adds that even one 
per cent. of copper does not produce it. He melted 15 kilograms 
of steel scrap in a crucible with 150 grains of copper, the metal 
produced having the following composition:—Carbon, 0°495; 
manganese, 0°460; silicon, 0°150; phosphorus, 0°069; sulphur, 
0°040; and copper, 0°960 per cent. This steel did not show the 
slightest trace of red-shortness. Noting that Wasum’s tests were 
conducted with steel low in phosphorus, Choubley made some 
additional experiments to test the question what influence —_ 
phorus and copper have. In order to see whether the steel was 
red-short, a small bar was nicked and then heated to dark cherry- 
red. The time of the fracture and its appearance would reveal 
any tendency to red-shortness; none was observed in any of the 
bars analysed. The steel rolled well. It is safe to conclude, 
therefore, that steel with 0°50 carbon, from 0°40 to 0°50 manganese, 
0°20 phosphorus, and 0°50 copper does not exhibit red-shortness. 


Tue following table, quoted from page 203 of the Challenger 
expedition report on the composition of sea water, shows the most 
recent numbers assigned to the.components of ocean water salts 
compared with those given by Forchhammer :— 

Per 100 parts Per 100 parts of halogen 
of total salts. calculated as chlorine. 


Dittmar. Dittmar. Forchhammer. 
Chlorine .. .. .. .. 55°292 .. 99°848 .. not determined 
Bromine .. .. .. .. 0°1884..  0°3402.. 
Sulphuric acid (SO3) .. 6°410 .. 11°576 .. 11°88 
Carbonic acid(COg) .. 0°152 .. 0°2742 .. not determined 
Lime(CaO) .. .. .. 1676 .. 2°93 
Magnesia(MgO) .. .. .. 11°212 .. 11°03 
Potash (KoO) .. .. .. .. .. 1°93 
Soda(NagO) .. .. .. 41°234 .. 74462 .. not determined 


(Basic oxygen equiva-} _ jo. 
lent to the Fo nite 12°498 


Total salts .. .. 100000 180°584 1811 


More than thirty elements are known to exist in solution in the 
ocean, but most of these are present in such minute quantity that 
it was hopeless to attempt to determine them in a number of small 
samples, Attention was accordingly confined to the chlorine, sul- 
phuric acid, soda, potash, lime, and magnesia, which were esti- 
mated with very great accuracy and always by the same method, 
so that if more exact processes should be discovered at any future 
time the error of the method used may be calculated once for all, 
and applied as a correction to each analysis. 


Proressor C. R. C. TIcHBORNE, Ph.D., read a paper at a recent 
meeting of the Royal Society of Dublin on “‘ An Argentiferous 
Galenitic Blende found at Ovoca, Co. Wicklow.” This mineral is 
very little known; it has been called ‘“‘kilmacooite” locally in 
Ovoca, and it is generally termed ‘‘ blue-stone” in the Island of 
Anglesey, the only two places in the United Kingdom where it is 
found. An analysis of the mineral made by the author gave the 
following results:—Silver, 0°024; zinc, 25°27; lead, 25°18; iron, 
5°51; manganese, trace; antimony, 0°21; arsenic, 0°08; copper, 
2°50; alumina, 0°60; magnesia, with traces of calcium, 0°02; 
sulphur, 23°71; silica, 16°896; total, 100,000. This mineral con- 
tains various amounts of pyrites according to the situation of the 
lode. The specific gravity was 4°73—intermediate between blende 
and galena—but it was harder than either of these minerals, and 
was therefore raised by blasting. The silver is equal to about 
8 troy ounces per ton, or 84 ounces avoirdupois. The mineral may 
be said therefore to consist of :—Sulphide of zinc, 37°68 per cent.; 
sulphide of lead, 29°07 per cent.; sulphide of silver, 0°0275 per 
cent. The author finds by experiments that this mineral is a 
mechanical mixture of microscopic crystals of blende and galena ; 
it forms a fine-grained saccharoidal mass, very homogeneous in 
structure, except as regards the pyrites, and occurs in isolated 
crystals easily discernible by the eye. He stated that in 1865 
Ireland yielded 14,000 ounces of silver per annum, or 2°4 per cent. 
of the whole of the silver raised in the world, and its value might 
be estimated at £3850 per annum, exclusive of the accompanying 
lead. If 1000 tons of this ore could be supplied, which repre- 
sented of silver alone 8000 ounces, how lamentable it seemed that 
this valuable industrial resource should remain unworked, 


MISCELLANEA. 


AN electrical exhibition was opened on the 1st inst. at Steyer 
the Archduke Charles Louis. 

Ir is said that making gas from city refuse has been tried in 
New York. We believe Mr. Kidd, of Wrexham, did the same 
thing some time ago. 

THE Wolverhampton Chamber of Commerce has authorised 
its president and secretary to write to Lord Northbrook, as 
Secretary of State for India, in favour of the farther development 
of the Empire by a largely increased system of railways. 

A NEW catalogue of pumping machinery, engineers’ brass fittings, 
fire fittings, well and water-closet machinery, and other manu- 
factures, has been issued by Messrs. Hayward Tyler and Co. It 
ob the most convenient size—octavo—and is provided with an 
index. 

THE Reddish Local Board having obtained an order from the 
Local Government Board suspending the Rivers Pollution Act, 
1876, within their district, has directed Mr. R. Vawser, C.E., to 
prepare a complete scheme for the drainage and treatment of 
sewage of the district. 

THE fire insurance companies of Sweden have offered a reward 
of 2000 crowns for the most practical device to arrest sparks and 
cinders from locomotive and steamboat smoke stacks. A trial of 
different devices that may be sent in will take place in Stockholm, 
Sweden, during the month of August, this year. 

THE Mayor of Sydney has been setting an example which will 
probably not be much followed, but it might. The other day, the 
Colonies and India says, he, accompanied by the Inspector of 
Nuisances, the City Architect, and Dr. Dansey, visited several 
places in and around the city, and inspected their sanitary con- 
dition. A large number of the places seen were condemned. 

THE cultivation of Czara rubber seems to be the least success- 
ful of any of the new products of Ceylon. Mr. Gilliat, of Pera- 
deniya, has for a long time past devoted great attention to 
this subject, but, the Colonies and India says, he has now become 
thoroughly convinced that rubber cultivation will not pay in 
Ceylon, and has therefore left the colony to settle in Australia. 
This seems to damp great hopes that were entertained as to 
extended services of india-rubber, a matter of much importance. 

In the division which took place in the Court of Common Council 
upon Mr. Peebles’ amendment to publicly advertise for designs, 
offering premiums, and appoint as professional judges the presi- 
dents of the Royal Institute of British Architects and of the Insti- 
tution of Civil Engineers, and another civil engineer to be selec 
by the committee, five of the six architects who are members of 
the court were present, and took part, viz., Deputy Hammach, 
Deputy Saunders, and Deputy Taylor, who voted with Mr. 
Peebles, and Mr. H. H. Bridgman against. 

Tue following circular letter has been addressed to all the 
Sanitary Authorities in the Lea watershed :—“‘ 12, Finsbury-circus, 
London, E.C., 30th July, 1884. Dear Sir,—In view of the possible 
introduction of cholera into this country, and the necessity of 
keeping the Lea and its tributaries as free as possible from pollu- 
tion, I have to ask you that you will assist me by informing me of 
any sources of contamination which may come under your notice, 
and that you will see to the removal of nui —such as offen- 
sive manure heaps, overflows from cesspools, privies, &c.—which 
may contribute to the fouling of the river and the tributary streams 
thereof.—I am, dear Sir, yours faithfully, Lamnoch Flower, 
Sanitary Engineer, Lea Conservancy Board.” 

AN important piece of work has just been brought to a successful 
conclusion in Rome, in the complete renewal of the leaden envelope 
of the dome of St. Peter’s Church, in Rome. It has occupied 
twelve years, and has cost over 200,000 lire (£8000). The original 
covering was applied to the dome in an imperfect fashion, which 
made continuous repairs a necessity ; and at last it was deter- 
mined to strip off the whole envelope and substitute a new one on 
a better system. New lead was imported from Spain and mixed 
with the old lead, in the proportion of one part old to two parts 
new. The total weight of the new cover is given at 354,305 kilo- 
grammes, and if it were spread out flat it would occupy an area of 
6152 square metres, or about an acre anda half. In stripping off 
the old plates three of them were found to be of gilded copper. 

As a commercial port the trade of Antwerp has increased to an 
astonishing extent within the last few years, as shown by the 
following figures:—In 1869 the tonnage of the port of Havre 
was 1,042,236; of Hamburg, 946,154; of Rotterdam, 673,830; of 
Antwerp, 546,554; of Bremen, 426,237; of Amsterdam, 413,780; 
of Dunkirk, 279,144. Of all the northern ports, therefore, Ant- 
werp ranked fourth. But in 1882 it had se rapidly increased, 
owing to the improved harbour works and navigation of the 
Scheldt, as also to the greatly extended railway communication, 
that Antwerp has mounted to the top of the tree, and now stands 
first. The figures of 1882 show that the tonnage of the port was 
3,401,534, while that of Hamburg was 3,030,909; of Havre, 
2,266,927; of Rotterdam, 2,085,338; of Bremen, 1,129,217; of 
Dunkirk, 939,343; of Amsterdam, 784,379. 

On Friday last the Select Committee of the House of Commons, 
presided over by Mr. Sclater-Booth, rejected the Manchester Ship 
Canal Bill, which has been before them for twenty days. The 
chairman, in giving his decision, said that the preamble of the Bill 
had not been proved to their satisfaction, adding that the pro- 
moters had lost nothing by not pursuing the commercial aspect of 
the case. The Bill has now been passed and thrown out twice by 
both Lords and Commons Committees. Last year it occupied 
thirty-nine days in the Commons Committee and was passed, and 
ten days in the Lords and was thrown out; and this session the 
Lords Committee sat forty-one days and passed the Bill, and the 
Commons have taken twenty days and thrown itout. TheCommittee 
sat in the Grand Committee Room, and their decision was given 
amid much excitement, a rush being made to the doors as soon as 
the result was known. The news gave rise to keen disappointment 
in Manchester. 

THE adjudicators for the prize of £500 offered by Mr. Ellis Lever 
for a new and improved safety-lamp have not been able to make a 
specific award. They have examined 108 lamps, of which only four 
were electric, the others being designed for various kinds of oils. It 
wasa distinct condition onthe part of Mr. Lever that the lamp should 
be a perfectly self-contained one, which working miners could con- 
veniently carry from place to placein the mines, which would continue 
to give a useful amount of light for not less than twelve hours, and 
which would not cause an explosion of gas under any circumstances 
at all likely to represent conditions which may occur in actual 

ractice. Not one of the lamps seen by the adjudicators — 
Fulfilled these conditions; but they name, as deserving of special 
mention, the Marsant lamp with three gauzes, which most nearly 
comes up to the requirements, and the lamp of Mr. William 
Morgan, of Pontypridd, which presents several good features of 
marked originality. 

THE work of removing the equestrian statue of the great Duke 
of Wellington from Hyde Park-corner to Aldershot was com- 
menced at one o’clock on Thursday morning. A small crowd had 


assembled outside the hoarding surrounding the statue, andaforce . 


of police was on duty to prevent the proceedings being impeded. 
It was determined to remove the statue in portions and to convey 
them by means of heavy trolleys, drawn by several strong horses, 
down to Aldershot. Accordingly, at one o’clock, all the arrange- 
ments were completed for the removal of parts of the horse and 
the body of the rider. The head and tail of the horse were first 
removed upon a railway trolley drawn by three horses, and shortly 
afterwards the body of the ‘‘Iron Duke,” which had been placed 
upon a massively-built truck with large gun-carriage wheels, was 
brought out of the enclosure, drawn by four powerful horses. The 
parts will proceed by stages to Aldershot, when the different pieces 
willbe put together againand the statue restored toits ordinary form. 


& 


102 


THE ENGINEER. 


Ava. 8, 1884. 


LANCASHIRE AND YORKSHIRE RAILWAY. 


BRAKE TELL-TALE, 


(For description sce page 103. 


be 


LL 


John Swain Eng. 


SSS 


Wes 


\ 
NEN 
N NY UI 
\ pesuedsyp 


SSS 


N 


% 


SS 


S> 


N 


DWN 


8 
| 
/ 
| 4 WAY, YA SIA 7 
| =) / | 
( J \ 
) 
i 
= | | ah 
\ \\ \ || 
©) 
1A; 
| (|| | 
az _ 
( \ \ 
ES \ SHULL ELL ILL \ 
| | Ke | 
SN 
| 
lal 


8, 1884. 


THE ENGINEER. 


103 


COAL WASHING MACHINE 
MR. (, HALL, STANDARD IRONWORKS, SHEFFIELD, ENGINEER. 
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Side Lleration: 


In Tue Enaineer for April the 4th we illustrated a coal 
washing apparatus constructed and patented by Mr. C. Hall, 
then of Meersbrook-road, Sheffield, now of the Standard Iron- 
works, Washford-road, Sheffield. Trough washing has hitherto 
only been possible under some or all of the following conditions : 
—(1) Where there is an abundance of water; (2) where there 
is ample space and convenience for the erection and working of 
the same; (3) where large seftling ponds could be used; (4) 
where the pollution of streams was of no moment, and where 
coal could be more conveniently carried by water to the vicinity 
of the coke ovens; (5) where the deposition of the dirt was of 
no moment. It will therefore be seen that mechanical washing 
possesses important advantages over the trough or spout system; 
but in order to make Mr. Hall's system a “universal” one, 
applicable under all circumstances and conditions, he has applied 
his improvements to the existing trough or gravitation process. 
By reference to the engravings above, which show an elevation 
and plan, Figs. 1 and 2, respectively of the open trough as it 
delivers the clean coal into a suitable tank, it will be seen that 
by the application of a reciprocating pump alongside, of sufficient 
capacity to force the necessary quantity of water to float down the 
coal in conjunction with the perforated delivery plate and creeper, 
he obtains the necessary partial vacuum underneath the plate to 
draw away all the water from the coal, and circulate the same 
through a pipe to a tank at the head of the washer spout where 
the raw material is first fed on. Fig. 1 is an elevation of this 
apparatus, and Fig. 2 is a plan; the same letters have reference 
to the same parts in both figures. G is the spout delivering the 
washed coal and water; E is a large tank with a converging 
bottom, along which moves the delivery screw 8 upon a square 
shaft; C is a perforated steel plate; 9 is the creeper, with its 
bearings attached to the side of the tank; 3 is the reciprocating 
pump, with its inlet and outlet valves and delivery pipe F con- 
veying the water back to a tank at the head of the spout; A is 
the crank shaft for giving motion to the same driven by chain 
gearing. The plan shows the chain gearing for driving the various 
shafts ; 8 the delivery tube forfinecleancoal, Whenthe machinery 
is put into motion, the coal and water fall from the spout on to the 
perforated plate, and the water is immediately drawn away by 
the pump and foreed to the tank supplying the spout at its 
upper end, All fine coal drawn into the settling tank is imme- 
diately carried forward by the screw into the delivery tube and 
compressed into a solid column, whence it emerges into a suit- 
able receptacle. 


COBLE DENE DOCKS, NEWCASTLE-ON-TYNE. 

THE visit of the Prince of Wales to Newcastle, and the open- 
ing of the docks that have been known during the long period 
o their construction as the Coble Dene Docks, draws attention 
to the shipping facilities of the Tyne. It is well known that 
the improvements that have been for two decades in progress 
on that river have changed its character, and of the great works 
that have been carried out, one of the chief is that of the dock 
that is intended to build up an import trade. The docks of 
the Tyne are the Tyne Dock, the Northumberland Duck, and 
the Coble Dene Dock. The Tyne Dock is the property of the 
North-Eastern Railway Company. Its water area is sixty 
acres ; its facilities for grain storage are great, and it has coal 
jetties and spouts that have enabled it to ship over 20,000 tons 
of coal and coke daily. The Northumberland Dock is on the 
north bank of the Tyne, nearly opposite the Tyne Dock, and 
containing some fifty-five acres of water space. It is a coal 
dock, has spacious warehouses and quay space, and also large 
storage capacity and standage for goods. Finally, in going 
down the river from Newcastle, we come to the dock that is now 
in course of completion—the Coble Dene Dock, as Tynesiders 
have been accustomed to call it. 

The Act of Parliament for the construction of this dock and 
the needful railways was passed in July, 1872, so that it will be 
seen that the time of construction has been somewhat prolonged. 
The dock is intended largely for import traffic; is to have a 
considerable area of standage ground, extensive wharves and 
warehouses, and has had expended on it an enormous sum of 
money. The official accounts show that up to the end of the 
past year the total expenditure on the dock, including interest, 
&c., was £768,000. The water area is twenty-four acres, and 
that of the tidal basin 23 acres, The tidal entrance is 80ft. 


wide, the lock 60ft. wide and 350ft. long. The depth of water 
on the sill at the entrance and inner cill is 30ft. high-water 
spring tides and 26/t. high-water neap tides; 15ft. at low-water 
spring tides and 19ft. at low-water neap tides. There is a new 
warehouse to hold 40,000 qrs. grain; there is standage ground 
and wharf to the extent of 168 acres, whilst the water area is 


Ground Ilan. 


old and the statistics have often been given. As we have shown 
by the figures above quoted, the new dock on the Tyne is as 
great in its way as the works that have preceded it, and its 
relation to the river and to the older sister docks may be 
gathered from the accompanying condensation of a chart which 
shows the course of the Tyne from Newcastle to the sea) The 
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NEWCASTLE-ON-TYNE DOCKS. 


surrounded by 3650ft. of deep-water quays. The entrance of 
the dock is at the eastern end. The engine and hydraulic 
machinery for filling the lock and moving the gates is by Sir W. 
G. Armstrong and Co., and hydraulic machinery will give the 
power in the warehouse. It is many months since the dock was 
flooded, the decision having been taken to open the dock and 
complete the excavation by dredging, and one of the largest of 
the fleet of the Tyne Commissioners’ dredgers has been employed 
for over a year in this work. This recital of figures may be 
completed by the statement that over 5,000,000 tons of excava- 
tion have been made, a large portion of which has been carried 
out to sea in dredgers, each capable of holding 300 tons. 

This is the outline, then, of the work of many years, a work 
that is, in point of magnitude, on an equality with those 
of river improvement that have changed the Tyne from a com- 
paratively shallow stream to the great river we know. With 
the change the names of the t and present chairmen of the 
Commission, the late Sir Joseph Cowen and Mr. J. C. Steaven- 
son, M.P., are identified, as are the names of Mr. Ure and Mr. 
P. J. Messent, and the late Mr. J. Guthrie and Mr. R. Urwin. 
A dredging plant that is remarkable has been brought into use; 
until since the year 1838 and down to the end of the past year 
70,950,896 tons of material have been removed from river and 
dock. It would be easy to tell the effect of this on the trade of 
the Tyne—export, import, and manufacturing; but the story is 


proximity of the new dock to the steam coal collieries is evident, 
and the map indicates the completeness of the arrangements 
that it gives to the Tyne for the import and export trades, 


TELL-TALE FOR CONTINUOUS RAILWAY 
BRAKES. 


In the existing forms of continuous brakes no provision is 
made for enabling the driver to detect whether or not the pipes 
have been coupled up between the various vehicles forming the 
train, nor whether any obstruction exists in the pipes themselves. 
This defect detracts from the efficiency of the brakes; in fact, 
however excellent a brake may be in itself, it ceases to have any 
value when the very first condition towards its continuity, the 
coupling of the pipes, is neglected, or when the continuity is 
broken by an obstruction. That this view is not in any way 
overdrawn is proved by the actual state of things shown in the 
Board of Trade returns of brake failures. Taking the returns 
for a period of two years ending June 30th, 1883, we have no 
less than seventy-seven cases reported in which the coupling of 
the pipes or turning of the cocks has been forgotten, or there has 
been obstruction in the pipes themselves. The result has been a 
number of cases of trains overrunning platforms, and in one 
instance a collision is reported to have occurred, the cause of 
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which is attributed to the pipes between two vehicles not having 
been coupled. The case referred to happened on the Great 
Western on April 25th, 1882, at Portskewet. 

The following extract from the report of Col. Yolland on the 
Blackburn accident may be quoted here, page 21, ph 10:— 
— “ And provision should be made for a tell-tale on the 
engine to let the engine-driver know what is the pressure in the 
brake pipe at the rear end of the train.” 

In our impression for April 27th, 1883, we said :—“ The 
second defect in the brake—Westinghouse—to which we have 
alluded is the absence of any arrangement for telling the driver 
of a train whether he is or is not coupled up properly to his 
train. For example, on the North British we find that the 
train from Glasgow to Kinross on the 8th of July overshot 
Bishoprigg platform. Brake failed owing to rear cock of first 
vehicle being shut. Mismanagement by guard. Here the 
brakes throughout the train were isolated from the engine, but 
the driver did not know this.” Then follows a similar case on 
the North-Eastern on August 23rd. “Such defects as these 
ought to be easily overcome.” In order to provide a safeguard 
against this evil, Mr. A. G. Evans, locomotive superintendent of 
the Buenos Ayres Great Southern Railway, has invented and 
patented an apparatus for enabling drivers of trains fitted with 
continuous brakes to detect whether the brake pipes have been 
coupled up throughout the train, and whether there is a clear 

through the pipes. We illustrate this on page 102. 

The indicator consists of a pipe A—Figs. 1, 4, 5, 6, and 7—of 
small diameter carried under each vehicle, and provided at the 
ends with the usual flexible couplings. This pipe A in each 
brake van is provided with a branch pipe B—Figs. 1, 4, 5, 6, 
and 7—which is connected to the main brake service pipe. At 
the junction of the pipes A and B is placed a three-way cock C 
—Figs. 1, 4, 5, 6, and 7—the plug of which is so formed that 
when the van is the rear vehicle, a passage exists from the main 
brake pipe through the branch pipe B to the pipe A, and thence 
to the front of the train, at the same time the rear end of the 
pipe A is closed. When the van forms any portion of the train 
other than the rear, the position of the plug is altered, the 
branch B being cut off and a passage made through the pipe A 
from front to rear. Figs. 5 and 7 show the three-way cock in 
the two positions mentioned above. The cock C is actuated by 
a lever D—Figs. 1, 4, 5, 6, and 7—so constructed that when the 
vehicles are coupled together by the screw shackles, it is raised 
by the act of placing the shackle on the drawhook, and is main- 
tained in that position by resting on the shackle link, and when 
the van is uncoupled from the next vehicle, the lever falls, and 
the cock resumes its former position. The lever is formed so 
that the coupling cannot be accomplished without its being 
automatically raised, and no handling of the lever is required 
either in coupling or uncoupling the vehicles. The small pipe A 
communicates with a Gresham tell-tale gauge, or with an 
ordinary vacuum or pressure gauge, in addition to the one 
usually carried. A valve F—Figs. 1, 8, and 9—is placed in the 
small pipe A on the engine in cases where the brake pipes are 
carried through to the front of the engine. 

The operation of the indicator is as follows:—When a vacuum 
is formed in the main brake pipe, or it is charged with air, a 
corresponding vacuum or pressure is also created in the small 
pipe A through the medium of the branch B at the rear end of 
the train, and through the pipe A to the supplementary gauge 
on the engine. Thus it will be seen that there is a communica- 
tion from the pump or ejector on the engine to the rear vehicle 
of the train, and back again to the tell-tale gauge on the engine. 
Any failure to couple the pipes or any break in the continuity 
from whatever cause, is immediately seen on the engine, since 
there can be no communication between the main brake pipe 
and the pipe A except through the rear vehicle. The action of 
the brake is in no way interfered with by the small pipe, and no 
condition of things can exist which will cause it to be affected 
detrimentally by it. The pipe is small and easily coupled up, 
and no appreciable time is occupied in doing so. 

The engraving shows the arrangement for the vacuum and com- 
pressed air brakes. The latter has the addition of a stop-cock 
at the end of each vehicle—Figs. 5, 6, and 7—and a small 
cylinder G; also the additional branch Z—Figs. 2, 5, and 7—in 
the three-way cock to connect the latter to the cylinder G. 
There is also a connection between the stop-cocks on the ends 
of the ordinary carriages and the small cylinders G—see Figs.— 
for the purpose of emptying the indicator pipe when the stop- 
cocks are closed. 

The use of stop cocks in this description of brake to prevent 
the escape of air when vehicles are disconnected, renders the 
addition of this cylinder necessary. For instance, when one 
portion of the train is uncoupled, the stop cocks being first 
closed, the pressure is stored up in the small pipe, and this 
would cause the tell-tale gauge to remain at “ brake right,” and 
a false indication would be given. To obviate this, the closing 
of the stop cock in case of ordinary carriages or the move- 
ment of the lever of the three-way cock from its lower 
position to that in which it is raised by the coupling of the 
vehicles, opens a communication between the pipe A and the 
cylinder G, so that the air stored in the former flows into the 
cylinder, and the pressure being thus reduced, the gauge shows 
“brake wrong.” When the stop cock or lever is moved to the 
first position again, the pipe A is closed, and a communication 
is opened between the cylinders G and the atmosphere, and the 
air stored in it escapes, thus getting rid of all danger of a false 
indication being made on the gauge. 

The indicator has been fitted to a train provided with the 
automatic vacuum brake on the Lancashire and Yorkshire 
Railway, It has, we understand, given perfect satisfaction. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


WATER-TUBE BOILERS. 


Siz,—From numerous private communications received touching 
my rather rambling letter in your issue of 18th July, but more 
lly from a sense of the great honour conferred on me by the 
devotion to it of a leader in a scientific journal of such weight as 
yours, I feel it incumbent to return to the subject—which was so 
far promised at any rate. 

With a disposition to avoid everything in the least degree 
savouring of captiousness in the criticism of so skilled a disserta- 
tion on steam boiler efficiency as is the leader in point, I am 
bound to dissent from the assertion with which the article opens, 
viz., that ‘‘I referred to the difference between the quantit of heat 
utilised and that actually developed in the combustion of fuel in 
the furnace of steam boilers,” for from all that has yet appeared in 
your pages, my ideas on this point are as unrevealed as they are in 
regard to the portable engine boiler tested at Cardiff under the Royal 
Agricultural Society in 1872, to which yourefer. No doubt such differ- 
ence is dealt with in the quotation from Sir William Armstrong’s ad- 
dress at Leeds, but surely all that I have to answer for in connection 
with that quotation is whether or not itis accurately or fairly given 
by me, as to whether or not leading men should guard against mis- 


conception when they speak of the steam engine wasting nine- 
tenths of the heat energy supplied to it. I took no thought, and 
would certainly deem it bad taste to presume to dictate in this or 
any other matter to a leading man bearing a name so justl 
honoured as that of Sir William Armstrong. Notwithstanding all 
that has been said, I am as yet in no way conscious of being mis- 
led. Those who are must speak for themselves. On the contrary, 
Iam so convinced of the practical soundness of the words quoted, 
that should it please you to fairly take a stand or this point, I 
shall not object to take up the gauntlet and adopt on my own 
responsibility Sir William Armstrong’s words, viz., that twice as 
much heat passes up the chimney as we succeed in utilising in the 
steam engine. But in order toclear the ground, let us first dispose 
of the matter on hand as based on the words of your introductory 
leader of June 14th, viz., How much cheaper? How much safer? 
How much more economical are water-tube boilers than Lancashire, 
Cornish, or multitubular ones? These are most pertinent queries, 
and I should not like them to be lost sight of under hanged 
headings, or overlooked by the introduction of foreign matter. I 
shall endeavour to discuss the points seriatim with as much brevity 
as possible, 

“How much cheaper?” is, as you indicate, a point on which it 
is difficult to obtain reliable facts; but that is of little moment if 
it is merely first-cost cheapness that is meant. Nevertheless, even 
in first cost—little as its genuine value may be—the water-tube 
boiler, judging from the quotations of its makers, compares by no 
means unfavourably with the prices current for the others named; 
and especially is this the case if it is borne in mind that, on the 
one hand, we have deep-rooted competition stimulated by im- 
portant vested interests and a thousand other influences ; whilst 
on the other hand, in respect of our comparatively slow progress in 
water-tube boilers, neither their market nor their sale are yet well 
developed. Of course, in countries where legislative supervision of 
steam boilers isstrict and more in keeping with regulations thatapply 
to other dangerous magazines than obtains here, the water-tube boiler 
is largely and increasingly appreciated, and consequently keenly 
competed for in its production, and by such competition prices can be 
shown to be considerably in their favour, whether based on weight 
of materials, grate area, heating surface, or evaporative power. 

**How much safer?” That is the all-important question, and in 
order to a full and fair consideration of it, it is necessary to inquire 
from whence comes the danger. Twenty-five years have all but 
elapsed since Zerah Colburn told us in etfect—through your pages 
—that boilers burst as ropes or beams break, and that is only 
when their burdens are greater than their strength. It may be 
well, however, to remark here that the process of bursting must 
not be confounded with the causes of bursting. A smile was the 
patronage all but universally bestowed on this new-fangled creed, 
and such as did embrace it and turned their backs on orthodox 
doctrines—of whom the writer was one—were adjudged, in Pres- 
byterian phraseology, “‘corrupters of the young and rising genera- 
tion.” But happily the times have changed. The believers in 
mysterious explosions are now few and far between, and with all 
but one accord, obeisance is paid to Colburn’s simple doctrine, 
which recognised nothing in the bursting of a boiler but the want 
of sufficient strength to hold itself together. The questions, there- 
fore, are;—How does want of such sufficiency arise? Can it be 
that the data on which the strengths and structures of our boilers 
are based is erroneous? Is our workmanship bad, or our materials 
defective? Or is it that we are foolhardy enough to imperil our 
lives and properties by the adoption of lines so thin in marginal 
safety as to be easily pa under the working conditions of 
everyday life? Or again, is it old age or want of care alone which 
brings about our boiler disasters? I answer, No! For although 
one or all of these may and do play certain parts in our boiler 
disasters, more or less to be deplored, experience teaches us clearly 
that new boilers of the best design, highest class workmanship and 
faultless material, in many instances suffer the same fate as those 
which are older in use, badly designed, unskilfully managed, or 
thinned by scaling. There is an evil at work in regard to which 
furnace-tube boilers run great risk, and always so far suffer, or 
altogether succumb—an evil which appears to set all rule at de- 
fiance, and renders calculations of but little avail. It is the strain- 
ing of unequal temperatures which—as is known to those who have 
at all reflected on the subject—acts detrimentally in two separate 
and distinct directions. In one of these, plates of such thicknesses 
as are usually employed in furnace crowns are made brittle by the 
action of higher temperatures on their outer than their inner 
surfaces, or are rent asunder by degrees, varying with the 
length of time they are acted on, but varying more tellingly 
according to their thickness and the degrees and frequency 
of variations of furnace temperatures, in instances by no means 
uncommon, extending toa brittleness comparable only with pig 
metal, and that even in cases where, to begin with, plates 
may have been as ductile as could be desired. In this line 
of temperature-straining, water-tube boilers have a very long 
way the best of it compared with those of the furnace-tube 
classes, for not only do they present partitions between fire and 
water immensely thinner than is practicable in the latter, but 
mapa which can be little affected by the disparity between 

e temperature on their outer and water temperature on their 
inner side, in virtue of which they are comparatively free from 
many evils connected with molecular and other changes to which 
those of thicker dimensions are subjected, especially if aggravated 
by overlapped joints. It is not, however, in this line of straining 
that water-tube boilers are seen to most advantage ; it is the other 
in which they out-distance by immeasurable strides furnace-flue 
boilers, and, in fact, all competitors, in point of safety; for while 
water tubes are free to yield to expansion, nearly as ‘‘ the willow 
wand,” furnace-fiued boilers are ‘‘ hide bound” at almost every 
point, none are more than — called upon to yield to expansion, 
yet none are less capable of yielding. Take, as an example, 
getting up steam quickly from cold water ; in this process, in con- 
sequence of the more rapid heating of the higher water, enormous 
tension is brought on the flue tubes above the line of firebars, 
straining more or less the plates, rending the joints and weakening 
stays, all to imminent aon and, in point of fact, resulting 
sometimes in the explosion of the whole boiler. On the other 
hand, take as an example the blowing down of steam quickly, and 
running off water slowly; here again is enormous tension, but 
quite in a different direction, for now the tubes are strained length- 
ways under the line of furnace bars, and compressed above it 
sometimes even to the extent of total destruction, though more 
frequently only to partial impairment of strength, leaving an 
appearance of soundness and safety, when in reality all that may 
be required to send the whole structure to the air in a shower of 
fragments is some little inadvertence, a subtle surge, or a trifling 
manceuvre which in other circumstances would be altogether 
harmless. Thrice in succession have I known three successive 
water-blow-downs rend to death flue tubes, thrice renewed to the 
same boiler, when at the respective moments of rupture there was 
no pressure in the case—pressure, in fact, plays only a very se- 
condary part in explosions. I cannot, however, in a mere letter, 
multiply instances to prove this completely, or dwell on this kind 
of straining, but if I could, I can and would show its dangers from 
many points of view, as also the utter delusions of the loudly 
talked-of water circulation, which by some is supposed to neu- 
tralise its dire effects. Water circulation in furnace-flued boilers? 
No, forsooth! I would as soon believe in the snow falling up- 
wards. Why there are instances of tropical fishes living in water 
of higher temperature than is sometimes—I had almost said often 
—found to exist at the undersides of such boilers, despite of cross 
pipes and all else, when above the furnace water is being rapidly 
generated into steam at 70 lb. or 100 lb. pony Water circula- 
tion in this connection is all well enough asa catchpenny caper, 
but ‘“‘it’s only noble to be good ;” and no one should attempt to 
conceal the fact that before we can have water circulation in 
internal furnaced boilers we must reverse the laws of nature, a 
task more difficult than to sweep from nature’s face all such 
boilers, an event which shall as surely be achieved by our children 


as we in our generation have swept to the uttermost verges of 
imagination the witches who blighted crops, induced storms, and 
strangled babes, in the estimation of John Knox, Judge Hale, and 
many thousands of the worthiest of our grandfathers; or just as 
surely as we now laugh to scorn the boiler explosion mysteries 
believed in—as we have reason to think—by Stephenson and 
Brunel, and at no distant date even by many of our honoured 
living fathers. We, like them, are subject to delusion, and also to 
the influence of that familiarity which breeds contempt even of the 
most hideous things on earth, of which murder by steam boilers is 
one, that we are soothed and lulled to rest under the extent of 
back-breaking and belly-rupturing, the amount of cramping and 
reaching to which this class of boiler, even in its normal con- 
ditions of work, is subjected, is grievous in the highest degree 
to contemplate; to this their explosions are due to a greater 
extent than to all other causes put together. Blink the ques- 
tion who may, temperature straining in furnace-flued boilers 
is beyond all manner of dispute the stupendous evil to be 
faced. It may be so far mitigated by great watchfulness, but it 
cannot be overcome, for it is alike inscrutable as ‘‘the wind and 
subtle as the serpent, and powerful as an army;” verily in this 
connection— 

It is the devil as hard to reach 

As the snail who safe on yon distant beach 

Is digesting the core of my favourite peach, 

It’s ‘the shabbiest devil of all.” 
How much safer are water-tube boilers than furnace-tube ones? 
I answer, all the world safer, so far as we yet know; for of the 
many thousands of them in use all over the world, not a life has 
been lost, not a limb broken by their explosion, for no instance of 
explosion is yet recorded against them. If I am wrong in this, I 
shall esteem it a favour to be corrected. Of course, in makin, 
this statement I am keeping in view the accident at Barrow anc 
other trifling mishaps; but as I have indicated in my last, it is not 
fair to rank the boilers involved in these as water-tube boilers of 
the classes presently in use, or as such as we shall ever see in use 
again. I mean, of course, modern water-tube boilers, as produced 
by the firms known as Roots, in England, Bellville, in France, 
Mayer, in Belgium, Sternmuller, Redbeauf, or Butiner, in Ger- 
many, Babcox and Willcox, in America and Scotland, and many 
others, the latter named of whom, as is stated in a letter under 
this heading, by one of the firm, in your issue of 27th June, have 
installed 300,000-horse power boilers of this class—a practical 
proof that at least all are not ‘ nostrums of doubtful utility.” 
To conclude on this head—which must conclude my present com- 
munication, leaving ‘‘How much more economical?” to a future 
one if you will kindly afford space for it—if with thirty years’ 
study in designing and constructing Cornish, Lancashire, and 
locomotive, as well as water-tube boilers, my opinions are to be 
trusted; if with the experience of conducting investigations in 
regard to more than fifty boiler explosions—principally in an 
official capacity in inquiries by the Crown—together with the 
casual examination of perhaps as many more, I am to be listened 
to in regard to boiler explosions; or if with the insight obtained 
by cutting to pieces, in all the stages of age and use, numerous 
boilers of all the kinds named, and of occasionally dissecting, 
testing, and analysing their stays, furnace roofs, and other internal 
parts, my dictation is in any degree to be accepted, I risk my word 
that we never will be without boiler explosions so long as furnace 
flues or furnace tubes are used; and, on the other hand, that in 
all human probability we never will have explosions from water- 
tube boilers ; and, further, that we will on all sides gain, and on 
no side lose by substituting the one for the other, which I will 
endeavour to show conclusively by my next. 

I exclude from the above remarks the purely locomotive style of 
boiler, which differs essentially from all furnace-tube or furnace- 
flue ones, and which, next to the water-tube boiler, is probably 
the most reliable and safest we have. 

GRAHAM STEVENSON, 

Airdrie Engine Works, Airdrie, July 29th. 


THE RAILWAYS OF NEW SOUTIT WALES, AUSTRALIA. 


Srr,—As one who not long since travelled through a portion of 
New South Wales, and resided for some weeks in Sydney, I am 
able to corroborate the remarks of your correspondent ‘* N.S.W.,” 
in your issue of August Ist, anent the jobbery practised on the 
Government railways there, in order to bolster-up so-called native 
industries, or rather those native industries in which certain pro- 
minent members and officers of Government are yorensagg | 
interested. Your correspondent refers to one precious little jo 
a, Ore by the Honourable John Sutherland, late Secretary 

or Public Works. He also refers to the present Commissioner for 
Railways, Mr. Charles Goodchap, owing his appointment to the 
good graces of the Honourable John. Your readers, however, may 
be surprised to hear what promotion that appointment gave him. 
Up to 1878 he was but a clerk in the Government offices on £400 a 
year. He was then appointed straight off as Commissioner for 
Railways on £1000 a year. Subsequently this salary has been 
enhanced to £1200. Supposing him to be the most brilliant man 
imaginable, most people will agree that such rapid promotion 
would but merely result in turning his head. He is, however, 
nothing of the sort. From my own observations I concluded that 
he was a man of ordinary abilities, who would be the better for 
enlarged information and experience, especially in railway matters. 
The current report accounting for his good luck was that he made 
himself indispensable to honest John by poe his written 
parliamentary speeches for him! Colonial statesmen and poli- 
ticians are not always quite capable of trusting to their own powers 
for strict accuracy of grammar and speech, C. E. 
August 2nd, 


VACUUM BRAKES AGAIN, 

Srm,—On Saturday last, 2nd inst., another accident was caused 
by the two-minute leak-off vacuum brake. A heavy Midland 
passenger train, consisting of two engines and equal to fifteen 
vehicles, was running into the Wellington Station, Leeds. The 
so-called automatic vacuum brake was applied as usual), and worked 
well, It, however, ‘leaked off,” and before another store of 
vacuum could be obtained the train ran with great force into the 
buffer-stops. The passengers were severely shaken, some being 
cut and injured. On the 4th July an accident similar in every 
way occurred at Leeds. On the 12th another case took place at 
Swansea. Three instances ina month of actual collision, to say 
nothing of running past signals, delays, &c. Yet this is the brake 
which never has ‘‘a failure to act” recorded against it in the 
Board of Trade returns. CLEMENT E, STRETTON. 

40, Saxe-Coburg-street, Leicester, August 4th. 


THE MANCHESTER SHIP CANAL, 

Sir,—I quite agree with your correspondent, Mr. Hurtzig, that 
this question offers points worthy of further discussion, but I do 
not think that the one he has raised can be reckoned amongst 
them. In fact, it was explicitly recognised by Mr. Leader 
Williams, and by the counsel for the promoters, that if silting did 
take place in the upper estuary, a deterioration of the bar would 
be the result. Is it probable they would have made this admis- 
sion—which undoubtedly proved fatal to their case—if there had 
been any possibility of contesting it? The facts are, in reality, 
very simple, and no evidence adduced from the Humber or else- 
where will alter them. The upper estuary of the Mersey is 
practically filled twice a day, from one end to the other, by the 
flood tide. The water so filling it comes in over the bar—leaving 
the other channels out of account—and on the ebb it passes out 
over the bar. The amount so passing and re-passing is therefore 
measured by the tidal capacity of the estuary; and if this tidal 
capacity is largely reduced, the amount in other words 


sing—in 
the volume of the current—will be reduced in about the same pro- 


portion. The only theoretical principle involved is that it is this 
volume of current which maintains the depth on the bar ; but this 
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the promoters were compelied to admit, because it is really a 

common-place of engineers, und arms | of that school of engi- 

neers on whom they relied fur the general support of their case, 
Westminster, August 6th. WALTER R. BROWNE. 


Srr,—The Bill for the above, in its mga form, has been fina’ 
disposed of, and nobody, having read the evidence impartially, 
dispute the wisdom and justice of the decision of the Committee. 

the present engineers for the scheme—having by some means 
usurped the position of the original engineer and promoter, Mr. 
Hamilton Fulton—have now produced a succession of abortive 
schemes, I would suggest that the promoters now let some other 
engineer havea chance. Let them throw the matter open to com- 
petition, when I have no doubt that some feasible and practical 
scheme will be offered, which will meet with the approval of the 
promoters and both Houses of Parliament, Ww. 

Liverpool, August 6th. 


Sir,—In my letter on this subject which you printed last week 
a rather important error has crept in, and Y trust you will allow 
me space to correctit, At the commencement of the last paragraph 
but two are these words: ‘‘ Now, I submit that if the entrance to 
the estuary be enlarged, any artificial works, &c.” This should 
have been: ‘‘ Now, I submit that if the entrance to the estuary be 
unchanged, any artificial works, &c.” 

The omission of the diagrams has, I fear, rendered the letter 
somewhat unintelligible in the three concluding paragraphs. 

A. C, 


Alexandra Dock Works, Hull, 
August 2nd. 
[We regret that Mr. Hurtzig’s diagrams were inadvertentl: 
omitted. We give them here, with that portion of his Tetter 
referring to them.—Ep, E.] 


“ Now, Isubmit that if the entrance to the estuary be unchanged, 
any artificial works within the estuary which cause accretion or 
reclamation will exclude tidat water only if such works are 
executed within the limits to which tidal water from the sea flows 
during the period of rising tide at the entrance to the estuary; and 
as a consequence, the farther from the entrance or bar that the 
works are removed the, less will be the exclusion of tidal water. 
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Refer now to Fig 1, which represents the tidal lines in the Humber 
for a certain tide. The water surface between Hull and Spurn for 
each hour of rising tide is shown. The velocity of flow at the 
entrance during the six hours of rising tide will not exceed 2, 4, 5, 
5, 4, 2 miles respectively, ana with these velocities the path of the 
first portion of water that enters is that of the curved line, suppos- 
ing there be no mixture of water; and no water entering can, 
therefore, pass beyond the point A, about twenty-two miles from 
Spurn, during the period of rising tide at Spurn. Every estuary 
has, I say, a corresponding point Pare fr: by its capacity as a 
tidal receptacle; by the capacity of the entrance to pass the 
volume of water; and by the resultant of the forces of the tidal 
wave, and of the opposing upland waters. It is evident that if 
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you do not touch the water that comes in, and do not interfere 
with the conditions upon which its quantity depends, you cannot 
exclude any of it from the estuary, and the entrance or bar cannot 
consequently suffer. In Fig. 1 the portion shaded is an area pro- 
rtional to the tidal inflow. Ifa reclamation take place at apoint 

, for example, the exclusion of tidal water proper would be not in 
seyret to the depth of water where the reclamation is made, 
ut tothe depth BC as indicated on the diagram. Apply now 
these principles to the Mersey estuary and the Manchester Ship 
Canal. Fig. 2 is reduced from Mr. Shoolbred’s paper on “ The 
Mersey,” in vol. 46 of the Minutes of ‘‘ Proceedings” of the Institu- 
tion of Civil Engineers, and it shows the tidal lines for successive 
hours for an equinoctial spring tide from the bar to Garston. 
Now, assuming. the mean velocities of entry for such a tide at the 
bar to be 2, 4, 6,6, 4,2 miles per hour respectively during the 
successive hours of rising tide, the curved line shows the path of 
the first entering water and the limit beyond which any works in 
the estuary would not exclude tidal waters from the sea. The 
extremity of the training walls of the canal is about twenty-two 
miles from the bar, and if the above assumption of velocities be 
correct, observations are required to determine this accurately. 
The diagram shows how very small a proportion of tidal water 
would be excluded even if silting up were caused to the level of high- 
water mark; and if the accretion in course of years did not reach 


pbove, say, half-tide level, there would be no’ exalusion of tidal 
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water at all. And the indirect effect of the walls in 
diminishing the depth on the bar, and the tidal capacity of the 
entrance by accretion of the bar, need not be taken into con- 
sideration.’ 


THE WILMSLOW ACCIDENT. 


Sir,—The letter addressed to you in your issue of the 1st inst. 
by Mr. Clement E. Stretton on the above subject is full of 
inaccuracies, and should not be allowed to pass unnoticed. He 
states that the block system was improperly worked, and that 
Webb's steam brake failed to act. In the first place, the block 
—_ was worked in accordance with the company’s rules, and in 
the second place it was not clearly proved that the steam brake 
had failed in its action. Whether this brake failed or not has no 
bearing whatever on the matter. The driver was in charge of a 
trial engine—not the foreman fitter, as one might infer from Mr. 
Stretton’s letter; he had no business to run at a speed of sixty 
miles per hour under such circumstances; but notwithstanding this 
speed, he had a sufficient sight of the distant and home signals to 
enable him to have brought his engine to a stand had he been 
reaing @ proper look out, as shown by the following table of 


Yds. 

From point to where distant signal can be first sighted to the 
From distant signal tohome signal .. .. .. .. .. .. 790 
From home signal to crossing where collision occurred .. .. .. 65 
Total 2048 


The driver, therefore, had a distance of 2048 yards wherein to 
bring his engine to a stand after the first intimation he received 
that the line was not clear, and there was no necessity for him to 
have either reversed his engine or applied the steam brake in order 
to avoid the collision. 

It seems strange that Mr. Stretton knows that the jury formed 
their verdict upon the evidence given by myself, as he was not 
present at the inquiries, whereas I was, and am therefore in a 
position to know that the verdict was not formed on my evidence 
only, but upon the whole of the evidence laid before them, together 
with the summing-up of the coroner, who presumably has had a 
ong experience in such matters. In future it will be well for 

. Stretton to ascertain the true facts of any case upon which he 
may wish. to rush into print,jas he may find himself in serious 
trouble by his repeated misrepresentations on things pertaining to 
the railway service. 

If I am correctly informed, Mr. Stretton has never been in the 
railway service, and knows little or nothing of railway working; 
and he will some day, if he is not careful, discover when too late 
that “‘a little learning is a dangerous thing.” G. WHALE. 

Crewe, August 4th. 


Srr,—In _ issue of last week I gave the details of the recent 
accident at Wilmslow, and mentioned that the unfortunate engine- 
driver had been committed for ‘“‘ manslaughter.” When the case 
came before the magistrates at Macclesfield they did not even 
require an answer to the charge, but dismissed it with the remark, 
“There is no case at all, not the slightest.” The driver 
having been dismissed by the magistrates, many persons forgot, or 
were not aware, that he must still be tried upon the coroner’s 
inquisition. At Chester Assizes last week the Grand Jury could 
not even find any evidence upon which to return a “true bill,” and 
in accordance with the directions of the learned judge, the jury at 
once returned a formal verdict of ‘‘ not guilty,” and the driver was 
set at liberty. CLEMENT E, STRETTON. 
40, Saxe-Coburg-street, Leicester, August 2nd. 


THE PENISTONE ACCIDENT. 


Srr,—The crank shaft in question broke in a way in which the 
majority of ordinary web cranks do break, viz., right across the 
web, at a place where the grain of the material runs across. I 
would suggest shrinking bands round the webs. These bands 
might be so forged as to be in one piece, and rolled or drawn out 
under the hammer round a mandril, so as to form a practically 
weldless hoop. I of course mean that the webs and bands should 
be machined before the latter were shrunk on. 

I am of opinion that the action of this band would be twofold: 
In the first place, it would strengthen the crank in its weakest 
part to a far greater extent than an equal weight of extra metal left 
on the finished crank; and secondly, it would actually support a 
cracked crank, the flaw in which, as in the Penistone case, was so 
slight as to be invisible, probably, until corrosion enabled the 
examiner to detect it, 

I am constantly hearing about the superiority of built-up 
cranks, and without wishing to enter into any controversy as to 
their merits, which I recognise in many cases, I still venture to 
think that a consideration of the way in which they are forged— 
for in the forging lies really the secret—will convince most people 
that they would be none the worse for bands, as suggested. 

ee July 31st. J. W. M, N. Gatwey. 

[Some locomotive engineers have long adopted this crank web 
hoop.—Eb. E.] 


THE PROSPECTS OF YOUNG ENGINEERS. 


S1r,—Having followed with much interest the articles on ‘ The 
Prospects of Young Engineers” which were — published in 
several issues of your valuable paper, you will, perhaps, allow me 
a short space in the same for a few reflections and ideas of mine on 
this interesting subject. That the prospects of young engineers are 
anything but bright just now is a fact which need not further be 
discussed; this may be partly attributed to the enormous contingent 
of young men that are now theoretically trained as engineers both 
in England and on the Continent, but chiefly to their deficient 
practical knowledge. I shall return to this point a little further 
on. It must be acknowledged that ae young men going in for 
engineering studies never reach the satisfactory degree of cognitions 
that is at present expected from any engineer. Some of them 
undergo these difficult and complicated studies without having the 
required dispositions or intellectual aptitude indispensable to the 
same; it is certainly not very surprising if this class of young men 
prove little successful in future, or meet with a employ- 
ments. In Italy, for instance, a good many go in for engineering 
studies, with little or no aptitude at all, for the mere sake of being 
called, more or less deservedly, an ‘‘ engineer,” to which title the 
greatest importance is attached in that country, as soon as a five 

ears’ theoretical training have been gone through with but scanty 
nefit, Such men are, of course, very indifferent factors to engi- 
neering in the very high position this science occupies at present. 

That many parents should make engineers of their sons, with the 
sole object of securing them immediate means of existence, is a 
much to be regretted mistake. Theoretical studies are altogether 
insufficient to entitle a young man to call himself an engineer if 
not accompanied by a sound practical training, which can only be 
acquired to some extent by spending some years in workshops after 
theoretical studies have been duly gone through. Some three to 
four years should be given up to foundry, pattern, and fitting 
shops, unattended by the immediate 7 of earning money 
before this comparatively short time has fully elapsed. ter this, 
due training should be made in the drawing-office, and I think that, 
if this plan is conscientiously carried out, accompanied by the 
sincere desire to learn and improve, it would lead most young 
engineers to earn something better than bread and cheese, with 
a little patience and short time. I am fully aware that many 
ioe cannot afford keeping their sons for so many years, but it 

obvious that with mere theoretical training oy eonet expect 


them to grow anything better than inexperienced draughtsmen, or 


earn more money than they are really worth. Thus the pecuniary 
sacrifiog that such paren ents ba 


ave undergone for the theoretical train- 


ing of their sons is in most cases fully lost, as a young man can 
be trained into a draughtsman with far less expense. 

It will be seen in the course of these lines that I especially refer 
to the training of young mechanical engineers, and before conclud- 
ing you will kindly allow me one more observation on the subject. 

oung men coming from engineering schools, if they do undergo 
any practical training in workshops at all, generally neglect a very 
important part of it—this is the case, at least, on the Continent— 
viz., practical work for some time in the foundry and pattern shop. 
Although sound experience in the fitting shop is indispensable to a 
young engineer, some good knowledge of pattern and moulding 
work should certainly not be disregarded, as it will help him con- 
siderably in any constructions he may have to carry out in future. 
Your interesting article in THz ENGINEER of the Ist inst. is, no 
doubt, somewhat discouraging for young engineers. A great number 
of them are unemployed, or get so scanty a pay that in most 
cases it affords no compensation for the costly theoretical education 
they have gone through. They should give up more time to 
thorough practical training in workshops if they can afford it, and 
Iam convinced many of them will prove more successful in the 
profession they have chosen. 

Ziirich, August 4th, H, A. WALKER, M.E. 


Srr,—With reference to your remarks in last issue respecting the 
above-named subject, allow me to give you the following extracts 
from the autobiography of the late really eminent engineer, Sir 
John Rennie, Past-President Inst. C.E., viz.:— 

At the system upon which public works are carried on 
is wholly wrong. There is no system. Any man without busi- 
ness, competent or not, dubs himself an engineer, starts a project, 
well or ill-founded, as the case may be—generally the latter—and 
issues a prospectus to the public to obtain the necessary funds to 
carry his proposal into effect. Next, he gets a contractor to back 
him by taking a certain number of shares, provided that he has the 
contract at his own price, in order to carry into effect his policy. 
The contractor generally stipulates for two or three of his own 
nominees to be placed upon the board to look after his interests, so 
that in point of fact the contractor pays himself pretty nearly 
what he likes. This is certainly a most discreditable state of 
things, and has been the cause of the most wasteful expenditure 
and the ruin of many valuable undertakings; and it will always 
continue to be the case so long as the present system prevails. 
The real object of the civil engineer is to promote the civilisation of 
the world by the proper application of all the great mechanical means 
at his command, and to take a high independent position as a 
scientific man, thoroughly versed in his profession, both theoreti- 
cally and practically, and wholly independent of contractors and 
all sinister influences.”—See ch. ii., page 432. 

These are weighty words, well worthy of the attention of all 
true civil engineers, not only with the object of devising some way 
of reforming the present state of things, but also of discovering 
some means of excluding trespassers from the nighest class of the 
profession. A. Ormsby, M. Inst. C.E. 

Institution of Civil Engineers, Westminster, August 6th. 


AMERICAN STRAIGHT EDGES. 


Sir,—Referring to a paragraph in your issue of July 25th, 
quoted from the Scientific American, respecting the straight edges 
pag scare the Pratt and Witney Company, Hartford, Conn., 
it is there stated, as a proof of their wonderful accuracy, that two 
of the straight edges, 12ft. long, were placed face to face, one upon 
the other, with slips of tissue paper between their ends, and the 
superimposed weight of a heavy man sitting on the centre of the 
top straight edge; and that another piece of tissue paper could 
= _ slid ies boleoeets the two faces and any point between the 
end slips. 

If the above quotation is correct, instead of proving the accuracy 
it rather points to inaccuracy in the straight edges, for to obtain 
the results mentioned they would have to be slightly hollow. As, 
if they were perfectly straight and planed, as described, the pres- 
sure on the slips of paper would be the weight of the man, and the 
top straight edge about 2501b.; and supposing the two pieces of 
paper to be of equal size and the same distance from the ends, there 
would be about 1251b. weight on each piece. If, however, a third 
piece of paper were introduced at any point between them, the 
weight would be divided between the three according to their rela- 
tive positions; but the least weight that any one of them could 
have would be about 624 1b., when it would be quite impossible to 
move it, much less to slide it up and down in the manner described. 

Bow, August 4th. C. J. REYNOLDS, 


FLAWS IN SHAFTS, 


Srr,—It would help those engaged in devising means for pre- 
venting the frequent breaking of axle and erank shafts if Mr. 
Phillip Braham would kindly make public the result of his experi- 
ments, and make it known whether flaws running in a longitudinal 
way and round blow-holes in iron and steel are indicated by the 
method suggested in his letter in yesterday’s ENGINEER. Blow- 
holes in steel or iron bars or rods would, by forging, spread and close 
in longitudinal flaws, and I believe that in new axles and crank 
shafts the flaws, if any, run mostly in a longitudinal way, which 
so far have not been detectable by any known test, but which 
develope in transverse flaws of every direction by the twisting, 
bending, and stresses to which axles and crank shafts are subjected 
in working, until ultimately they break. 

C. L. H. Lammers. 


Gosforth, Newcastle-on-Tyne, August 2nd. 


Srr,—The letter of Mr. Phillip Braham only describes Saxby’s 
system of magnetic tests, devised many years ago. The results 
obtained are, however, untrustworthy, for reversed poles are found 
in bars of iron and steel, although there are no flaws of any kind; 
and perfectly sound bars or axles would be daily condemned if the 
tests were freely used. Macnet, 

London, August 4th. 


THE PROPULSION OF METROPOLITAN TRAINS, 

Srr,—May I call attention through your valuable publication 
that the method of propulsion of trains proposed by Mr. Rammel 
is not at all new? The same method was proposed and published 
in the Reports of the British Association, 1864, by Mr. Peter W. 
Barlow, C.E., F.R.S., F.G.S., page 184, ‘‘ Transactions of Sec- 
tion G.” The author estimates that a tractive force of eight tons 
—equal to that of three locomotives—applied for 300ft. at a station 
will propel a train of sixty tons for one mile at a greater velocity 
than if one locomotive worked the whole distance. 

Bath, August 4th, Puiuie BRaway, F.C.S. 


MODERN LOCOMOTIVE PRACTICE. 


Simr,—The writer of the above paper, in referring to the Webb 
pound | tive, says: ‘‘From the small size of the high- 
pressure cylinders, they are liable to slip when starting heavy 
trains, as the low-pressure cylinders are not then effective.” Does 
the writer mean that by diminishing the size of the cylinders while 
the adhesion remains the same, the tendency to slip is increased? 
If so, I shall be a indebted to Mr. Whitley, or any of your 
correspondents, who will explain the cause of this, which seems 
to be opposed to the results of both theory and practice. 
Crewe, August 5th. 


Fast Passack.—The Cunard steamer Oregon arrived at Queens- 
town on Wednesday. She left New York on July 30th; she 
arrived at Daunt’s Bock Lightship at 7.12 a.m., making the pas- 
sage in 6 — 12 hours, and 64 minutes, the total distance rup 
being 2853 wee 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers, 

LEIPSIC.—A. Bookseller. 

NEW YORK.—Tue Wititmer and Rocers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request corres ents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

F. P.— There is no such paper. 

V. C.— We fail to jind anything new in your invention, 

B. a wheels are regarded as inadmissible on board ship for driving 
TO, ers. 

HypRaviic.—Will not Neville’s Hydraulic Tables and Formule” answer 
your purpose? If not, write again. 

W. C. D. (Sudbury).—The Great Western Railway Company. The Flying 
Dutchman from London to Swindon attains the highest speed reached, 
considering the distance, on any railway. 

C. W.— We are quite unable to say where such photographs as you want are 
to be had. In most of the principal dockyard towns views of the docks, 
ships, &c., can be had in the shops of the local photographers. 


FUNICULAR RAILWAY. 
(To the Editor of The Engineer.) 

Sir,—If any of your readers can give me the name of the maker or 
patentee of a system of narrow-gauge railway, called the funicular 
system, for ree traffic, I should be very much obliged, Rain, 

London, July 81st. 
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DEATH. 


On the Sist ult., at Woodleigh, West Croydon, CuarLes WoopLey 
Wuiraker, C.E., aged 47. 
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THE MANCHESTER SHIP CANAL, 


Tue decree of the Committee which has had charge of 
this Bill was delivered on Friday afternoon, and announced 
that the promoters had not proved the preamble of the 
scheme to their satisfaction. Both promoters and opposi- 
tion were alike taken by surprise by this decision, for it 
appeared to be a foregone conclusion that the Bill would 
pass into law, notwithstanding the strenuous opposition 
offered to the project by the Liverpool Dock and Harbour 
Board, the railway companies, and the other interests 
affected. Mr. Pember, who conducted the promoters’ case 
with conspicuous ability, was obliged, rather than risk the 
loss of the Bill through lapse of time, to suppress much of 
the commercial evidence that he had prepared in support 
of the Canal; but the Committee announced, when giving 
their decision, that the fate of the Bill had not been 
influenced by the curtailment of the commercial part of 
the case, thus leaving it to be inferred that, in the opinion 
of the Committee, the chief, if not the only, obstacle to 
the undertaking, lay in the possible injury that Liverpool 
would sustain from interference with the estuary. 

The Mersey Dock Board brought be strong evidence 
to prove that the training of the canal through the upper 
estuary would be followed by accretion on such an exten- 
sive scale as to materially reduce the storage area of the 
estuary, and that as a necessary consequence the bar at the 
entrance of the river would be increased in height. The 
Committee, with expert evidence of the strongest kind 
affirming that no such result would follow, may not have 
acce literally the evidence of the opposing engineers ; 
but it is probable that the presence of a doubt as to the 
effect of the proposed works decided the Committee to 
withhold their sanction to the undertaking. This decision 
closes the second year’s contest which the Provisional 
Committee of the Ship Canal Company have had to go 


through. It will be remembered that last session the 
Bill pamet the scrutiny of an unusually strong. Committee 
of the House of Commons, under the guidance of Sir 
Joseph R. Bailey, as chairman, but was thrown out by a 
Committee of the House of Lords, which was not remark- 
able for its patience or powers of apprehension. This year 
the order of things was reversed, the Bill the Com- 
mittee of the House of Lords in the first instance without 
any restrictive conditions, but on Friday was thrown out 
absolutely, and almost without comment, by a Committee 
of the Commons. 

It is reasonable to conclude that after two years of 
anxious preparation and advocacy, and an unprecedentedly 
large outlay, the Manchester public have been disappointed 
at the failure of their great project, especially as every- 
thing seemed to point to the successful conclusion of their 
labours; but whatever may have been the first impressions 
left by the defeat, they have been but transitory, for we 
learn that the Provisional Committee held a meeting on 
Tuesday last, at which the strongest determination was 
expressed to prosecute the scheme to a successful conclu- 
sion; and there is no doubt that in November next fresh 
plans and notices will be deposited for an amended Bill. 

The chief strength of the opposition to the measure was, 
first, that interference with the estuary of the Merse 
would produce serious effects on the approach to Liverpool; 
and secondly, that such interference was unnecessary, as 
the canal, instead of being excavated down the centre of 
the estuary from Runcorti, could be carried inland, and 
made to debouch at a point near Garston, where perma- 
nently deep water is found. This line, we believe, the 
promoters have already had under consideration, and it is 
probable that it will form the prominent feature of their 
new scheme, The change cannot affect the undertaking 
prejudicially ; it will shorten the line of communication 
with Manchester by two and a-half miles, and will cer- 
tainly relieve the proprietors of the canal from all those 
maintenance charges which they would undoubtedly have 
had to bear as a permanent burden had they carried the 
canal through the estuary. In the course of the enquiry 
before the Committee, the Mersey Dock and Harbour 
Board pledged themselves, through their counsel, that they 
would join with the Liverpool Corporation in the under- 
taking offered through their representative witness, Sir 
William Forwood, “That if the promoters would bring 
in a Bill next year carrying out their estuary works, as 
they can carry them out, without interference with the 
estuary, either along the northern or southern shores, the 
Corporation would not, upon principle, oppose that Bill.” 
There is, therefore, good reason to suppose that if the Dock 
Board and the Liverpool Corporation—who have no 
interest in the scheme except so far as the Dock Board are 
affected—are true to their pledges, the undertaking may 
go through as an unopposed Bill. 


AUTOMATIC BRAKES, 


Tue Penistone accident has had the effect of inducing some 
railway shareholders to think a little about brakes. Such 
matters are generally left by the public to directors, and no 
questions are asked; but indications are not wanting that 
a new order of things may possibly prevail. It is well 
known that many companies are not doing what the Board 
of Trade says they ought to do; and it is by no means im- 
—_— that serious pecuniary consequences may ensue. 

hus, for example, although it is granted that the flaw in 
the crank axle of the engine which broke down near 
Penistone was hidden, and could not possibly have been 
detected, it may be asked whether this fact effectually 
debars the relatives of those slain from sueing the Man- 
chester, Sheffield, and Lincolnshire Railway Company for 
compensation. If it can be shown that all proper precautions 
were taken to secure safety, then the plaintiffs in actions for 
damages would have no case. But is this point quite clear? 
We venture to think that it is not. The Board of Trade 
has laid down certain rules with which all passenger train 
brakes should comply. It is not disputed that Smith’s 
vacuum brake does not comply with these stipula- 
tions. Here is one point against the railway company. 
Again, evidence of various kinds, but all good, might be 
tendered, which would tend to prove that if the train 
which was wrecked had been fitted with a good 
automatic brake no lives would have been lost, or 
but very few. This is Major Marindin’s opinion. 
Many instances might be adduced in which a train has 
been saved from utter destruction by: good ‘ automatic 
brakes; and it would perhaps be difficult to persuade a jury 
that a railway company running a train with Smith’s 
vacuum brake was properly equipped for passenger service. 
It is possible that because the full value of automatic 
brakes is not yet quite realised by men of the non-technical 
class from which juries are selected, the relatives of those 
killed in the Penistone accident might getan adverse verdict. 
But this condition of the public mind cannot last’ much 
longer; and the railway companies will do well to make 
up their minds to suffer pretty heavily in the near future 
if they run trains not fitted with automatic:brakes. An 
admirable illustration of the value of such ‘brakes in 
saving life is supplied by an event which has recently 
occurred in the Gnited States. In Cleveland, Ohio, an 
excursion train was wrecked on the 20th July. There 
were no fewer than 1500 people in the train, of whom 
only two people were killed and eleven severely injured. 
The employés, to the number of 2500 persons, of Messrs. 
C. Aultman and Co., reaping machine makers, held their 
annual picnic at Cuyahoga Falls. Two special trains 
were provided to convey them, one of fifteen and the other 
of seventeen cars. The first train arrived at the town of 
Canton all right, but part of the second train left the track 
outside the town and fell into a pool of water in which 
the two persons killed on the spot were drowned. The 
circumstances of the accident in many respects closely 
resemble those of the Penistone catastrophe. We quote the 
following account of whatoccurred fromthe Vew York Times: 
—‘The wreck was found to be near the Valley Coal Com- 
pany’s mines, about two miles north of the Canton pas- 
senger station. The track here runs for some distance 
between the Nimishiller Creek on one side and a pool or 
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by which the wheels of the tender struck and broke a 
pa, hen up the track and throwing the cars over the 
embankment. The engine passed the frog without injury, 
but the tender jumped the track and carried with it nine 
cars freighted with human beings. The engineer put on 
the air brakes, sanded the track, and brought the train to 
a standstill within one-half of its own length. The tender 
remained with the engine, and was not damaged to any 
considerable extent. The first coach was hurled down the 
embankment into the ditch on the east side of the track, 
and in an instant the lower side of the car was in 4ft. of 
water, the passengers being thrown about promiscuously. 

e second coach did not overturn, but was whirled over 
into the ditch and filled with water to the seats. The third 
coach was found lying directly across the bank, while the 
fourth went down the embankment on the west side of the 
track, but not into the creek. Five other cars left the 
track, but were not thrown over the embankment. The 
air was filled with the heartrending shrieks of men, 
women, and children struggling to gain egress from the 
cars, which were rapidly filling with water. The train 
was brought to a standstill almost before the passengers in 
the rear coach were aware of the nature of the accident. 
In a moment, however, the latter rushed: to the rescue of 
their unfortunate fellow-excursionists. The passengers in 
the wrecked cars were rapidly extricated from their 
perilous positions, and the injured were carried to the 
coaches remaining on the track.” It will be seen that the 
train was broken into three portions. The engine and 
tender constituted the first, and remained on the road, just 
as the engine, tender, and van remained on the road at 
Penistone ; the second portion of the train consisted of 
four cars, which ran down the embankment; the third 
portion consisted of five cars which left the rails, but did 
not run off the road, and seven cars which did not leave 
the rails. The train was fitted throughout with the 
Westinghouse brake, and we are told that it was pulled 
up in almost “half its own length.” Can it be doubted 
that, but for the effectual action of this brake, at least the 
five cars which left the track would have followed the pre- 
ceding four down the embankment, with fearful results? 
Indeed, so far as can be seen, the Westinghouse automatic 
brake in this case averted an appalling calamity, and 
converted the event into an accident of very minor im- 


portance. 

It is highly desirable that the truth should be continu- 
ously enforced until railway companies accept the inevit- 
able. Directors may fight against it as much as they 

lease, in the end the result will be thesame. We confess, 
eddies: that we are now and then discouraged when we 
hear men like Mr. Moon, of the London and North- 
Western Railway, or Sir Edward Watkin, of the South- 
Eastern, declaring against the automatic brake, and assert- 
ing that they have the best brakes in the world. It would 
be impossible to read what Sir Edward Watkin is reported 
to have said at a recent meeting of the South-Eastern share- 
holders without a smile were the subject less serious. Sir 
Edward, being asked by a shareholder if the brake in use 
on the South-Eastern was the same as that on the Man- 
chester, Sheffield, and Lincolnshire Railway, replied “ that 
the brake used on the South-Eastern was the vacuum 
brake, which was the very best brake out. The brake 
spoken of in competition with it—viz., the Westinghouse 
brake—was, in his opinion, one of the most complicated 
and dangerous brakes that could be put into operation. 
The Westinghouse was worked with an air pump at a 
pressure of 901b. to the inch. This was on the engine, so 
that if the air pump were to explode—and it was not an 
impossibility—it would lead to the most dreadful disaster. 
In the accident which had been alluded to the brake did 
its duty. The brake was on, and the carriages held toge- 
ther; and if, through Providence, the engine-driver could 
have gone another sixty yards, the train would have got 
into the cutting, and there might not have been a single 
injury.” What Sir Edward has to say on such a subject 
would have no importance at all but for the fact that he 
is chairman of railway companies. The statements we 
have quoted lead irresistibly to one or other of two con- 
clusions, namely :—First, Sir Edward Watkin wished to 
deceive his hearers; or, secondly, he knows nothing 
at all about brakes. As the first conclusion must, 
of course, be ‘rejected, we are compelled to accept 
the second. The idea that a Westinghouse pump 
should “explode” is not more remarkable than the 
theory that by exploding it would cause a dreadful 
disaster. It is a great pity that Sir Edward was not 
ressed on this point, and asked to explain his meaning. 
e information that if the engine-driver could have 
gone sixty yards further he would have entered a cutting, 
and no lives: would have been lost, is delicious. Sir 
Edward’s faith in cuttings is so great that he would, per- 
haps, have all railways running in trenches. This state of 
mind comes of dealings with Channel tunnels and Metro- 
politan lines. ' The assertion that the vacuum brake is “ the 
very best brake out” has a Rip Van Winkle flavour about 
it, which leads to the theory that Sir Edward Watkin has 
been asleep to all that has taken place in the recent 
history of the brake question. No one, engineer or 
layman, who knows anything about brakes, wil. agree 
with. Sir Edward Watkin—not even those who are 
most interested in pushing the vacuum brake. Let us 
suppose that a meeting of mining shareholders was called, 
Sir Edward Watkin being the chairman, and that he was 
asked if the pumping machinery at their mine was 
efficient. If his reply ran, ‘We have an atmospheric engine 
by Newcomen aoe Cawley, which is the-very best pump- 
ing engine out. The compound pumping engine is worked 
at a pressure of 90 Ib. on the square inch; if it were to 
explode—and it is not an impossibility—it would lead 
to the most dreadful disaster ”—what would be thought of 
him? Smith’s vacuum brake bears at present just the 
same relation to good automatic brakes that the Newcomen 
engine does to the best modern compound pumping engine. 
The brake is a thing of the past, interesting from an his- 
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torical point of view, but quite out of place on a main line 
fast passenger train. 


THE METROPOLITAN DRAINAGE OUTFALLS. 

A commirrEe of the Metropolitan Board of Works 
devoted a portion of last Monday to an inspection of the 
river Thames at Woolwich. We may consider that very 
few of her Majesty’s subjects, having the day at their 
disposal, would care to appropriate the happy hours of a 
Bank Holiday to the task of looking after the metropolitan 
sewage. The fact that the Metropolitan Board were able 
to muster a Committee for the purpose says something for 
the public spirit which animates the body. The visit was 
paid, and it is reported that the Committee found every- 
thing to their satisfaction. The measures of deodorisation 
recently adopted at the outfalls had proved successful. 
The water, it is said, “presented its normal appearance.” 
According to the opinion of some people, this is not saying 
much, so far as concerns the river about Woolwich. But 
we are assured that “there were no offensive smells on the 
banks or on the stream.” Had the day been any other 
than a dies non, the chances are that certain odours would 
have manifested themselves on the banks, even if the stream 
had been innoxious. There is, indeed, a difficulty in deter- 
mining whence all the unsavoury odours proceed which 
haunt the banks of the Thames below and about the metro- 
politan boundary. There are factories on the banks of the 
river which need deodorising as much as the river itself, and 
occasionally more’so. Possibly these disagreeable places 
were in a state of quiescence on the day in question. 
Had the river been foul, its condition would have been 
detected; and the Committee say they found nothing 
amiss. So may it ever be. Yet, if we are to believe some 
eminent authorities, the Thames was in a fearful plight 
in the early part of July. That such testimony was in 
some degree true is admitted by the Metropolitan Board. 
The satisfactory state of the river is attributed to “the 
measures of deodorisation ;” and the explanation is one for 
which the Committee must be more or less responsible. 
Besides, it is scarcely to be supposed that the Metropolitan 
Board would involve themselves in a large expenditure to 
do something which had no need to be done. The deodo- 
rising process has been a costly one, and the Board have 
committed themselves to its continuance, having established 
chemical works of their own at Crossness, in order to provide 
the necessary ingredients. 

The Metropolitan Board, it will be understood, have not 
attempted to purify the London sewage. All they dare to 
undertake is just to subdue the odious smell which is 
given forth in hot weather. To do so much as this has 
been no small undertaking. In a communication addressed 
to the Home Secretary, the Board state they encountered 
“great and unexpected difficulty in obtaining an imme- 
diate supply of the large quantity of chemicals required.” 
The demand thus made was sufficient to raise the price in 
the market, and the experience gained has induced the 
Board to start the Crossness factory. Few people have an 
adequate conception of the magnitude of the London 
sewage. A single grain of suspended matter in a gallon 
of water seems a very small affair. But a grain per gallon 
in the London sewage represents a total of ten tons per 
day. Enthusiastic inventors, who propose to treat the 
sewage at the outfalls with just half an avoirdupois ounce 
of chemicals per gallon, are amazed to learn that they must 
provide more than 2000 tons of material per day, or more 
than 700,000 tons per annum. This likewise shows the enor- 
mous mass of suspended matter contained in the sewage of 
themetropolis. A carefuland combined series of tests, devised 
and carried out by Mr. Dibdin, the head of the Chemical 
Department of the Metropolitan Board, prove that the 
average amount of suspended matter in the London 
sewage is 27 grains per gallon. This of itself represents 
270 tons per day, irrespective of matters in solution, and 
amounts to more than 98,000 tons per annum. Our old 
friend, the Native Guano Company, which has survived the 
general smash of sewage adventures, wrote to the Metro- 
politan Board the other day, stating that it was pre- 
pared to enter into a contract to deal satisfactorily with 
“the whole of the sewage of London,” relieving the Board 
from all further trouble, the contract to be edad up bya 
substantial monetary guarantee, the company undertaking 
to “produce a satisfactory effluent without nuisance.” 
Such an offer as this would appear to present a perfect 
deliverance for the Metropolitan Board. One gentleman, 
who resides on the summit of Shooter’s Hill, and also 
scents the sewage of London whenever the river is low and 
the wind is in the north-east, wonders how the Metro- 
politan Board can refuse such an “ efficient and reasonable 
offer.” As it happens, the Board have seen fit to mark the 
offer as “declined with thanks,” and are going to rely upon 
their own resources. Twelve years ago the Native Guano 
Company was dealing with a portion of the London 
sewage at Crossness, with the result that it produced an 
excellent effluent, but without a sufficient proof as to the 
commercial success of the enterprise. In the process which 
the Board are adopting, there is no pretence of profit. 
Sundry thousands of pounds per annum will be cast into 
the Thames without the faintest attempt to get any of the 
money back again. Consequently, lack of profit is no 
argument against the A BC process, except that no a | 
company can be expected to work on permanently if al 
the work entails a pecuniary loss. 

The Native Guano Company, it will be understood, pro- 
poses not merely to deodorise the London sewage, but to 
purify it. The precipitated ingredients will be collected 
in tanks, dried, and sold as manure. The Metropolitan 
Board intend to have no tanks and no drying process. 
They will simply dose the sewage with a chemical com- 
pound, which shall serve to prevent the escape of noxious 
effluvia. The sewage, plus the chemicals, will run into the 
river and take its chance. If precipitation follows, the 
Thames will be the tank, and sewage mud will be the 
result. But the Board do not want to precipitate the 
matters in suspension. Hence their use of chemicals will 
be moderate, and we may presume that the process will 
only be carried on when cediaadly needed. The Board 
assert that the river only becomes offensive under the com: 


bined conditions of a reduced flow of water and a high 
temperature. This combination, it is stated, only lasts for 
a short time, and occurs at distant intervals. From these 
statements it is evident that the Board intend to do as 
little as possible. Supposing the Native Guano Company 
to step in once more, the undertaking would be directed to 
the production of a good effluent and a saleable manure, 
the process going on all the year round. On the former 
occasion the Native Guano Company added so much to the 
solid materials of the sewage that it more than doubled 
the weight. If the precipitated matter could be sold at a 
profit, the larger the quantity the better it would be all 
round. But if all the suspended matters in the London 
sewage were thrown down, and if the added weight 
of ingredients equalled the weight of the suspended 
matter, the manure would be produced at a rate 
exceeding 500 tons per day. A few weeks’ storage of 
such an output would be a serious affair, and the pre- 
liminary process would demand an immense area for the 
precipitating tanks. In addition, there would be the 
drying apparatus, and other paraphernalia. The immense 
bulk of the London sewage, pouring down day after day, 
and every day, makes it next to impossible to treat the 
whole of the liquid with a view to collecting and selling 
the deposit. Apparently, the most that can be done in 
that direction is to watch the river and give it a dose of 
disinfectant when the case requires it. This may be 
thought a lame and impotent conclusion, and certainly it 
is, if we are to entertain the idea that there is an available 
process whereby a crystal effluent may be obtained, and 
nearly £2000 per day secured by the sale of manure. If 
the manure can be sold at anything like £3 10s. per ton, 
on a large scale, the Native Guano Company has a good 
case. Or, if it can fulfil a more modest réle, and will 
just make the river as pure as the Metropolitan Board are 
going to make it, with the additional advantage of pro- 
ducing a profitable manure on a reduced scale, the com- 
pany will do well. The scheme of the Board may be 
objected to on the ground that, despite the best of care, 
there is risk of increased precipitation in the bed of the 
river. Treatment in tanks, whether by the A B C process 
or any other, prevents the deposit of mud in the stream, 
and if this could be made a profitable operation there could 
be no doubt it would be the proper plan, always providing 
that no nuisance was created on the land as bad as that 
which has to be eliminated from the river. 

The subject is one which demands consideration at the 
present time, seeing that the Royal Commissioners who are 
investigating the outfall question have recently spoken 
out concerning it in very unmistakeable terms in the shape 
of a letter addressed. to the Home Secretary. Lord 
Bramwell not only speaks for himself, but commits his 
colleagues to a statement that the river in the vicinity of 
the outfalls on a certain day “ was in such a state as to be 
a disgrace and a scandal to the metropolis and civilisation.” 
If the Metropolitan Board could only have obtained their 
chemicals a little earlier, they might have anticipated the 
visit of the Sewage Commissioners, and so have made 
things pleasant. But the Board happened to be a day too 
late, their deodorising operations commencing on the day 
after the Commissioners had explored the locality. Lord 
Bramwell and five of his colleagues went up the river and 
down the river, and his lordship asserts that found “ten 
miles of sewage.” Another authority speaks on the subject 
in the person of Mr. J. B. Redman, member of the 
Institute of Civil Engineers, who, in a letter to the 7imes, 
describes the sewage from the outfalls as being driven back 
by the tide on certain days so as to manifest itself as high 
up the river as Blackfriars, or even Westminster. Some 
of the facts narrated by Mr. Redman are consistent with 
the idea that some portion of the outfall sewage was 
liberated on the flood tide. Such a_ circumstance 
is sure to occur occasionally, the sewage reservoirs being 
too small for the present volume of sewage. Had the 
Metropolitan Board been more prompt, and undertaken 
the enlargement of these reservoirs at an earlier period, 
they might have accomplished the work before the appoint- 
ment of Lord Bramwell’s Commission, with considerable 
benefit to the river. The state of affairs has now become 
critical, Without waiting for the final report of the 
Commissioners, Sir William Harcourt wrote some days 
ago to the Metropolitan Board, intimating that, unless they 
took the requisite measures to improve the state of the 
Thames in connection with the outfalls, it would become 
his duty to take action himself. The Metropolitan Main 
Drainage Act gives the Home Secretary authority for this 
purpose. But it is fair to notice that the Board com- 
menced deodorising the sewage on the 10th ult., being 
four days prior to the date of Sir W. Harcourt’s letter. 
As already explained, the deodorising process was also 
delayed by a practical difficulty. But there is the fact 
that the Thames becomes highly offensive in certain states 
of the weather, owing to the volume of sewage poured 
in at Barking and Crossness. Some remedy must be 
devised, and the engineer rather than the chemist 
seems to be required for the purpose. At one time there 
was room for hope that no very extensive measures would 
be ne in order to settle the outfall question. But 
the trouble presents itself now in a worse form than ever, 
and the demand for the removal of the outfalls to some 
point lower down the river is daily gaining strength. The 
old project of taking the metropolitan sewage to the coast 
of i is again discussed, though the notion of reclaim- 
ing the Maplin Sands is scarcely entertained. On the 
whole, there seems a os probability that the London 
sewage will have to carried further away, though 
deodorisation may be practised for a time. When the 
Main Drainage Act was there was an expectation 
that ultimately deodorisation would have to be employed, 
and at this point we havenowarrived. But this is scarcely 
likely to be the goal, seeing how vast is the operation, and 
how it must be continually extended ,as the sewage in- 
creases in volume, 


THE PROSPECTS OF YOUNG ENGINEERS, 
In our last impression we indicated some of the causes 
which render it all but impossible for young men who haye 


received an engineer’s education—so called—to obtain work, 
We now proceed to consider the nature of the defects in 
teaching which conduce to so deplorable a result. It may 
be worth while before going further to summarise what 
we have said. It amounts to this—that young engineers 
do not get work because there is not work for them which 
they can do. There are far too many in the profession, 
and yet it is perfectly understood by employers that at no 
time was it more difficult than it is now to find really 
useful men. At first sight this appears to be remarkable, 
because very great pains have been taken to educate young 
men up to a high ideal standard. Buta little enquiry 
among employers will suffice to _— that there is a radical 
defect in the whole system. The ideal standard of per- 
fection is not the true standard, The education of me- 
chanical engineers is not just what is wanted, At the risk 
of offending the prejudices of many excellent people we 
assert that in the present day, and for some time past, far 
too much importance has been attached to what is called a 
scientific training. We can only estimate the good or bad 
qualities of any system of education or training by its 
results. The mechanical engineers who are making money 
are not, as a rule, scientific men, save in a very limited 
sense of the term. But they are profoundly versed in the 
practical knowledge of their business, A young man 
attends science classes; or he goes to a science college, and 
spends two or three years in learning all that can be 
taught him. At the end of that time we shall suppose 
that he gets, by good luck or favour, a berth as manager, 
we shall say of a department, or even of works of moderate 
dimensions. Before a week has passed away he finds that 
all his scientific training is entirely useless to him. It is 
valuable, no doubt; so was the bag of doubloons, found by 
Robinson Crusoe on his island. His scientific attain- 
ments will not procure him a salary. We have no 
desire to disparage scientific training; for certain pur- 
poses it is invaluable. To the young mechanical engi- 
neer it is of no bread-and-cheese-earning value whatever. 
Out of his college he finds himself in another world. He 
sees things done and results arrived at apparently by 
intuition. He finds theoretical knowledge oF all kinds at 
a discount. He learns that precedent is the great rule of 
life, modified and adapted to circumstances by the brain 
power of one or more individuals. He sees, if he is 
observant, things done, which for the life of him he could 
not do either with his head or hands; and he finds that if 
he is to be a mechanical engineer, earning a salary either 
as a head draughtsman and designer, or as a works 
manager, he must begin to learn all over again. It would 
take up much more space than we have at command to 
ive many illustrations of what we mean. It may be use- 
ul, however, to give one or two. Let us suppose that the 
scientific young man is called on to design a crank axle 
for a locomotive. The dimensions of his cylinders 
and the pressure is given him, and he goes to work, 
He knows all about moments, and the calculation of 
strains, and the strength of materials. The chances are 
a hundred to one that he designs something which no loco- 
motive engineer in his senses would think of using. He 
will find almost at the outset that his calculations give 
him dimensions which are too small—a margin has to be 
added for safety. How much margin? ile examines 
drawings of engines already made, and he finds that the 
margin is such that the shaft may be said to be all margin. 
His calculations are practically of no value whatever. 
How, he may ask, is it that certain sizes are found to be 
right? We answer that these proportions have been 
arrived at by a long process of trial and error; and that 
the crank shaft of a modern locomotive is the result of the 
accumulated experience of half a century. Furthermore, 
all his information about the strength of steel or iron is 
useless to him in this connection, because the shaft that is 
strong enough to-day is too weak in a year, or it may be 
in ten years. Our young engineer will be better 
prepared to design a crank axle after one hour spent 
with rule, calipers, and note-book in a locomotive repair 
shop than he would be after six months’ study in a college. 
Again, no subject has been more elaborately treated 
from a high scientific and mathematical point of view than 
the steam engine. To the steam engine maker such 
investigations have proved absolutely ren of result. 
They have simply done nothing to improve the steam 
engine. The whole principle of steam engine economy 
may be summed up in a sentence or two :—Keep your 
cylinder hot. Let the initial pressure be as high and the 
terminal pressure as low as it can be consistently with the 
conditions of size and power to be complied with, and with 
the first condition. Here is the whole secret. Pages of 
formule, the differential and integral calculus, and all the 
resources of science, cannot advance us one jot beyond this 
way We might pursue this line of illustration, as we 
ve said, but only at the risk of being wearisome. Many 
of our readers can supply for themselves what we omit. 

Is it possible, we may be asked, that a high scientific 
training is of no value to the mechanical engineer? We 
assert nothing of thekind. We do assert that it alone will 
not enable a young man to earn his bread as an engineer; 
and we add that most of the time spent in acquiring it is 
thrown away, whenever it prevents the acquisition of practi- 
cal information. Let us, however, look at the other side of 
the picture. Let us take the man of middle life, who, esta- 
blished in his own offices, discharges the duties of a con- 
sulting engineer. To such a man scientific training is 
simply invaluable. Not only can he find a use for it, but 
he cannot do without it. He is no longer a manufacturer. 
It is not for him to deal almost exclusively with pounds, 
shillings, and pence. He is consulted because difficulties 
have arisen which experience does not suffice to solve. 
Such men represent in one sense the brains of the profession. 
But even such men ought to sound practical 
knowledge as well. If they do not, they will be 
certain to make very serious mistakes, The truth is that 
in mechanical engineering there are ey | departments, 
and the man who attempts to fit himself to fill every position 
will be almost certain to fail to do anything well. There 
is this advantage about a scientific training—that a man 


who receives it can hardly help learning a good deal, Oy 
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the other hand, it is quite possible, nay, it is very easy, for 
a youth to pass through the shops and the drawing office 
and learn nothing. We have been surprised by the 
absolute, dense, ignorance of men who have served an 
expensive apprenticeship. The fault does not lie with 
the masters. It is, no doubt, within the experience of many 
of our readers that the same shops will turn out ignoramuses 
and consummate engineers. The first go through life 
with their eyes shut; the others always keep them open, 
Nothing that goes on around them escapes them. If they 
are erecting an engine, let us say, every dimension of every 
part that they can get at, finds its way somehow into a 
note-book for future reference. If a thing is weighed, 
and they get a chance of finding out, they will 
ascertain what it weighed. They are careful to ascertain 
how many hours are required to do any given job on the 
lathe or the planing machine, Such men, too, cultivate 
with great care the art of freehand drawing. This 
is entirely neglected by most pupils and students. It 
is never properly taught. We do not refer to landscape 
drawing, but to skill in sketching on paper parts of engines 
and machines. The man who can draw nothing without 
the aid of a set-square and scale, will find when he is called 
upon to design that he is miserably deficient in detail. 
ann design a cylinder and valve chest that can be 
moulded ; he does not know what a practical crosshead is 
like; a feed pump is something quite beyond him. The 
man who has never missed a chance of making an accurate 
freehand sketch will, on the contrary, not be at a loss for 
a moment, even if he does not directly use what he has in 
sketch-book. The practical training which he has given 
himself will stand him in good stead. He will find him- 
self, so to speak, steeped in the art of putting things 
together. 

Lastly, we would point out that the mechanical engineer 
is born, not made. No amount of training—scientific, 
theoretical, or practical—will supply brains, and tact, and 
the art of doing the right thing at the — time. Very 
many young men become engineers, not because they are 
fitted for the business, but because they think they are. 
They find this out in the first year of their apprenticeship, 
and would change if they could; but they cannot. Our 
advice to most young men who wish to become engineers 
is like that given by Punch to those about to marry: 
“Don’t.” The exceptions are those whose fathers are 
engineers, willing and able to supply that special training 
which can hardly be obtained for love or money by those 
whose first connection with the profession in any shape or 
way takes place when their indentures are signed. 


NORTHERN MANUFACTURED IRON. 


THE manufactured iron trade of the North is one in which we 
have the advantage of frequent official statistics. The last of 
these brings our knowledge of the state of the trade down to the 
end of the half-year. It shows that to that time the trade con- 
tinued to decline both in volume and in value. In all there was 
a production of 68,829 tons of manufactured iron in the last 
two months of the half-year, and the average price of the whole 
was £5 5s. 5d. In the preceding two months the quantity was 
75,044 tons, the average price being £5 8s, 1ld. This decline 
in two months is very heavy in proportion, and it brings down 
the price to what is the lowest that has been known for many 
years with the exception of one quarter about five years ago. But 
the extent of the production cannot be well compared with that 
of the time named, because the number of the firms associated 
together is greater now than it was. Looking at this fact, and 
remembering that the value of the iron trade may have further 
fallen since the time to which the return brings us, we may not 
unfairly believe that the deepest depths of the depression have 
been about experienced now. At the same time, as about 80 per 
cent. of the total production is in the form of angles and plates, 
principally for shipbuilding, it can be scarcely expected that 
there will be any early recovery. A few orders given out for 
new vessels will only keep up the trade to its present extent, and 
it can scarcely be expected that there will be any very early 
revival in the shipping trade, though the dullest point may have 
been reached. At the same time the loss will go on, and re- 
placement to some extent will be known, but not until there is 
a better state of the shipping industries will there be any large 
orders given out for new vessels to benefit the iron trade, 


LITERATURE. 


Pocket-book of Electrical Rules and Tables, for the use of Elec- 
tricians and Engineers, 1884, Griffen and Co., London. By 
J. Munro and A. JaMIEson. 

Tus book, which is printed and arranged in the same 

manner as Molesworth’s “ Pocket-book of Engineering 

Formulz,” is, to the best of our knowledge, the first of its 
kind published in England, the nearest approach to it 
being the appendix by Mr. Jamieson to the sixth edition 
of Rankine’s “Rules and Tables;” also published by 
Messrs. Griffin and Co. It contains an exceedingly useful 
collection of electrical information, commencing with units 
of measurement, and giving the formule and a short 
description of the various tests employed in both tele- 

phic and electric light work; tables of conductivities of 
the different kinds of wire employed; methods of jointing 
and insulating joints; data on electro-metallurgy, batteries, 
dynamos, motors, and electric lighting generally, and con- 
cludes with a table of logarithms, natural sines, cosines, 
and tangents. Some of the information in it might, how- 
ever, have been omitted, and advantageously replaced by 
more information on other subjects. For instance, there 
is only one page devoted to photometry, a subject that 
could well be expanded to several pages. Again, if we 
turn to the subject of dynamometer tests, we find the only 
dynamometer mentioned is the Prony, and there is no 
information about any power transmission dynamometer. 

Transmission of power is, indeed, disposed of in one page. 

As regards telephonic instruments, we would suggest that 

in the next edition skeleton diagrams of the connections 

of the various forms of transmitters should be given, with 
hints on their adjustment. 

_On the whole, we can say that this is an excellent 
little compilation, and will in a second edition prove very 
useful to all connected with the various branches of elec- 
trical engineering. We must, however, point out that in 


a book which is obviously a compilation, and one on a 
comparatively new branch of practical knowledge, it 
would not only be to the credit of the authors or compilers, 
but a matter of much convenience to those who use the 
book, if they would credit those from whom they have 
taken much of their information, and give the references 
to the sources, so that any user could when necessary refer 
to the original. This has been but sparsely done, though 
one of the compilers seems to have been much afraid a 
should not get all the credit due to him. This course 
would also have prevented a good many mistakes in the 
book, as the compilers would probably have seen that in 
some cases they have given the same thing under different 
terms and units, and have copied the errors of their autho- 
rities. Errors of much importance are also made in the 
values of practical electrical units, and these are inexcus- 
able, as several books have been published giving all in a 
concise form, such as Swinburne’s “ Electrical Units.” 
There are numerous little mistakes in the book, but it may 
be expected that the authors have taken this first edition 
as a set of revise proofs. 


Mineral Resources of the United States. By ALBERT WILLIAMS, 
Jun. 8vo., pp. 813. Washington Government Printing 
Office. 1883, 

In the newly-organised United States geological survey, 

provision has been made for the publication of a series of 

statistical papers having special reference to the mineral 
resources of the United States, and a special division of 
the survey has been formed for mining statistics and 
technology, under the charge of the author, whose first 
report is contained in the volume under consideration. 

This contains an estimate of the output of the mines and 

furnaces of the United States for the year 1882, the 

chief items of which are summarised as follows :— 


Metallic Products. Weight. — 
ols. 
Pig Iron 4,623,323 gross tons 106,336,429 
Silver... 46,800,000 
Gold ... 32,500,000 
Copper 45,823 net tons 16,038,091 
Lead ... 132,890 12,624,550 
33,765, 3,646,620 
Mercury ... 2,017 ,, 1,487,537 
Nickel 309,777 
Antimony... 12,000 
Platixum ... 1,000 
Total of metallic products ... 219,756,004 
Non-metallic Products. Weight. Value. 
Coal, all kinds except Penn- Dols. 
sylvania anthracite 57,963,038 tons ... 76,076,487 
Coal, Pennsylvania anthra- 
Crude petroleum ... 30,123,500 barrels ... 23,704,698 
... 8,100,000 tons ... 21,700,000 
Building stone... 21,000,000 
Limestone for iron flux... 1,950,000 2,310,000 
Phosphate rock... ... 332,077 ,, 1,147,830 
New Jersey marl (fertilisers) 1,080,000 ,, 550,000 
Cradeborax ... ... 2138 4, 338,903 
Crude barytes ... 20,000 ,, 160,000 
Chromic iron ore 2,500 ,, 100,000 
Steatite 6,000 ;, 90,000 
Manganese ore... ... 3,500 ,, 52,500 
Asbestos ... 1,200 ,, 36,000 
Cobalt ore and regulus ... oa $s 15,000 
Precious stones (rough)... _ 99 12,500 
Asphaltum ... ... ... 3,000 ,, 10,500 
Corundum... ... 500 ,, 6,250 
Pumice stone ... 70 4 1,7 


726,156,402 
Other minerals estimated at not less than 8,000,000 
Grand total ... 453,912,406 


The total value of the minerals produced is, therefore, 
rather more than £90,000,000 sterling. In these figures 
are included everything of mineral origin, even to bricks 
and tiles, grindstones, lime, &c.; and, therefore, some 
deduction would have to be made in comparing them with 
the returns made for other countries. 

The above figures are taken from the introductory 
summary, the data upon which they are formed being con- 
tained in the detailed chapters devoted to each mineral. 
These are all interesting, though of unequal merit, one of 
the best being that on coal by the editor and Pro- 
fessor Ashburner, of thé Pennsylvania State Geological 
Survey, the latter dealing with the anthracite dis- 
tricts. A classified list of mineral localities in the 
United States, the work of several contributors is 
especially valuable as showing in a compact and con- 
cise form the principal occurrences of minerals of in- 
dustrial importance, as well as indicating whether they 
are or are not being utilised. Such lists have long been 
wanted as forming the first step towards a proper mineral 
geography. 

In addition to the proper subject of the volume, there 
are sundry articles — under the head of miscellaneous 
contributions, which are certainly a little mixed. Thus 
we have a paper on electrolysis in metallurgy side by side 
with one on the divining rod. The particular purpose of 
the latter is not apparent. 

Scattered through the voluine will be found numerous 
technical papers on the metallurgy of the different metals, 
and a good market review of the trade is given for each 
of the principal metals in connection with the statistical 
part. A point worth notice is the extreme cheapness of 
the volume. It is a large octavo, the page measuring 
9in. by 5}in., nearly 2in. thick, in a serviceable cloth bind- 
ing, and is sold for 50 cents, or two shillings. 


TEXTILE EXHIBITION.—An exhibition in connection with the 
great textile trades was opened in the Agricultural Hall, Islington, 
on the 4th instant, and closes on the 20th of September. It 

lud hinery in motion, cotton spinning, cloth weaving, 
rhea fibre dressing, hosiery manufacture, silk weaving, dyeing and 
printing, English and foreign fabrics, costumes of all nations, raw 


, and mill fittings and appliances. 


RICHARD GARRETT. 


WE announce with sincere regret the death of Mr. Richard 
Garrett, of Saxmundham. 

Richard Garrett was born at The Works House, Leiston, on 
the 22nd July, 1829, the twin and eldest son of Richard Garrett, 
the then proprietor, sometimes called the Founder of Leiston 
Works. As a matter of fact, however, there were at that time 
living four owners of the now famous name of Richard Garrett, 
of whom each had been, or was to be in turn, at once the senior 
partner of Leiston Works—which was founded in the year 1778 
—and head of the Garrett family. The Leiston Works then 
consisted of an ironfoundry, a smithy peopled by a strong band 
of those invaluable mechanics who still pass by the name of 
“country blacksmiths,” men who, with the assistance of the 
third department, viz., the wheelwrights’ shop, represented in 
embryo the engineers and machinists of agricultural engineering 
in the present day. 

The Richard Garrett whose memoir we are now writing was 
educated at a good old-fashioned private school at Woodbridge, 
where he attained a popularity which still survives him. <A boy 
of unusual personal attractions and influence, untiring energy 
and courage, his school life was in itself a little history upon 
which those who participated in its events still look back with 
pride and pleasure. 

At the age of fourteen, however, Richard Garrett left 
school to embark, under formal indentures of apprenticeship, 
upon that best of all educations for an engineer, the post 
of apprentice-assistant to his enterprising father, who, in 
his own brave battle forwards in the development of Leiston 
Works, stood in urgent need of such assistance. It need 
scarcely be said that the influence of so promising a pupil-son 
soon took effect at Leiston Works, and at an age when most 
lads can be scarcely said to regard life seriously, Richard Garrett 
the younger, was to all intents and purposes works’ manager; a 
position of which he took formal occupation on the completion 
of his majority in 1850. In 1853 he became a partner with his 
father and younger brother, John D, Garrett, who seceded from 
the businesss in 1860; and on the death of his father in 1866, 
Mr. Garrett succeeded to the position of head of the Garrett 
family and senior member of the Leiston firm, in partnership 
with his two brothers, Henry Newson Garrett—who also 
seceded from the business in 1878—and Frank Garrett, between 
whom and the subject of our memoir there existed bonds of 
close attachment. 

Richard Garrett may be stated generally to have devoted his 
life to the construction and development of the thrashing 
machine—first as a horse-power implement, and later as the 
finishing machine, otherwise termed the combined thrashing, 
dressing, and straw-shaking machine, and the merits of his 
celebrated invention, patented in combination with the late 
James Kerridge, the then foreman of the thrashing machine 
department at Leiston Works, under date 18th January, 1859, 
No. 153, still finds high appreciation in all quarters of the 
globe. Under this arrangement the wind employed for the two 
or three blasts necessary at different intervals in the preparation 
of the grain for market by the combined machine is produced 
by one fan, which is keyed upon the same spindle as the thrash- 
ing drum, and the blast is conveyed to the needful points of 
contact with the grain through wooden channels, The advan- 
tage of such a system—which was probably suggested to the 
inventors by the arrangement adopted in all large smithies for 
the blowing of the fires by one large fan instead of by a multi- 
plicity of bellows—is so apparent that it only needs to be added 
that the practical difficulties attending the application of the 
invention were completely mastered, in order to make its value 
unders 

Next to the thrashing machine the portable steam engine 
may be said to have been the object of Richard Garrett's engi- 
neering life; and perhaps no man living had a more thorough 
knowledge of the subject. Resolute in all his dealings and 
opinions, a most careful and trustworthy mechanic, and a per- 
fect manager of workmen, firm and just and charitable, it is 
difficult to say whether he was most beloved or respected by 
his men; and the old hands are still working at their benches at 
Leiston who helped him to carry the Leiston portable engine 
forward through its multiplicity of stages to its present pro- 
minent position. We have spoken of the resolution of Mr. 
Garrett's opinions, and this resolution was applied with charac- 
teristic vigour to matters of mechanical construction, and 
nothing would induce him to adopt a form of construction in his 
designs because it was simply “fashionable.” As an instance 
of this characteristic we may allude to one point in particular, in 
respect to which the Leiston engines differ from those of most 
other leading makers. Nothing would induce Mr. Garrett—at 
one time even at the risk of a most valuable connection—to 
construct the commercial portable engine, in which the steam is 
only used expansively to a very limited extent, with a steam 
jacket. Mr. Garrett had satisfied himself that a steam jacket 
was under such conditions misapplied, and consequently he 
refused to sacrifice his conviction upon the altar of fashion. He 
was also much opposed to automatic expansion as applied to 
portables, and to the undertype of semi-portable, and these 
forms of construction he never hesitated to condemn. Of the 
compound system of expansion in double cylinder portable 
engines he was as resolute an advocate; and although the credit 
of instituting this arrangement may be directly attributable to 
his brother and surviving partner, still the enterprise was under- 
taken under the highly interested approval and advice of Richard 
Garrett. 

As already stated in our issue of the 1st inst., Mr. Garrett 
was a member of the Institution of Civil Engineers, to which 
position he was elected on the 30th October, 1877, at the 
instance of the late Mr. Amos, who acted for so many years as 
consulting engineer to the Royal Agricultural Society of 
England, supported by the following other members of the 
Institution :—Messrs. Edward Easton, James Easton, W. Mene- 
laus, Ewing Matheson, W. Anderson, J. E. Gwynne, Peter Bruff, 
B. Samuelson, M.P., and Robert C. May. Upon this qualifica- 
tion Mr. Garrett set great store. He was also a member of the 
sister Institute of Mechanical Engineers. We have thus treated 
of Mr. Garrett in his capacity of an engineer and employer of 
labour, and on this head we have only to add that in such 
business capacity he was latterly strongly opposed to the 
fashionable tendency in his branch of engineering to a 
never ending system of over-production and over-specula- 
tion, and for this reason he would not consent to any 
material further extension of Leiston Works, although 
commercial openings for such enterprise were never want- 
ing. In his private capacity, Mr. Garrett was very pro- 
minent as a sportsman and an agriculturist. As a young 
man he rode to hounds regularly twice a week throughout the 
season. He was also a great advocate of pugilism in the days 
when there was no discredit attached to the prize ring, and as 
an amateur he is said to have had no equal, even Tom Sayers 
being stated to have admitted the superior science and endurance 


of Mr. Garrett, In his later years Mr, Garrett devoted all his 
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leisure to shooting. In the gratification of this taste he for 
many years rented the Dalmigavie grouse moors, near Inver- 
ness, of Mr. Aneas McIntosh, and more recently the entire Suffolk 
estate of Mr. William Angerstein, of Weeting Hall, near Brandon. 
It was here that the happiest days of his later life were spent. 
Holding some 2000 acres, he liked to call himself a Suffolk tenant 
farmer. He wasa first-rate judge of horses, sheep, and cattle, and 
his collection of cups and prizes, of which a large proportion are 
attributable to the merits of his two unrivalled Suffolk cart 
horses, “Cupbearer the First, and Third,” are, perhaps, almost 
unequalled in England. Mr. Garrett was at one time also 
known as a breeder and owner of racehorses, and although he 
won but little, still he was far from unsuccessful, and he 
was naturally very proud of the success of a horse of his 
own breeding. To the betting ring as an institution he 
was bitterly opposed, and it was his boast that he only backed 
his own opinions and his own horses at any time, and had never 
made a book. 

Mr. Garrett was a warm supporter of the volunteer move- 
ment, and was often styled the “Father of the Leiston Rifle 
Corps,” whose rank and file he was the first to join in its forma- 
tion in 1860. Although his regard for the movement never 
waned, he retired from active service in 1870, after attaining 
the rank of major in the then 3rd Battalion of the Suffolk Rifle 
Volunteers. 

Mr. Garrett's health had been failing for some years from 
heart disease, and since last March, when his mother passed 
away at the ripe age of 78, it had been yielding rapidly to the 
influence of the grief which took so strong a hold upon his 
already shaken system, and day by day his capacity for business 
and interest in the life around him faded, until on the 30th July 
he expired suddenly, in the morning, in the midst of a cheerful 
conversation with his attendant. Mr. Garrett was an excep- 
tional man, combining the country gentleman and the engineer 
of _ best types, and his loss will be regretted by a very large 
circle. 


CHARLES MANBY. 


THE name of Mr. Charles Manby, F.R.S., M. Inst. C.E., has for 
forty-five years been known wherever a member of the Institution 
of Civil Engineers has lived,and that is all over the world. He was 
born on the 4th February, 1804, and died on Thursday, 31st 
July, 1884, from disease of the liver, followed by dropsy. Thus 

closed a career which, chiefly through its identity with that 
of the Institution of Civil Engineers, has been a power amongst 
engineers. Mr. Manby was for seventeen years the paid, and for 
twenty-eight years the honorary secretary, of the Institution. 
He was the eldest son of Aaron Manby, whose name was so well 
known as the founder of the Horseley Ironworks, and sub- 
sequently of the Paris Gasworks, of ironworks at Charenton, 
and he reorganised the great Creusot Ironworks. 

In referring to the career of Charles Manby we might quote 
from an article in THE ENcINeeEr of the 16th January, 1857; but 
we may be content to refer to that, and to choose to quote from 
a notice of his death which has appeared in the Times, and 
which tells us that Manby was originally intended to follow a 
military career. With that object, as well as to acquire foreign 
languages, he was sent in 1814 to a semi-military college at St. 
Servan, in Brittany. But the ideas of peace which prevailed 
after the Battle of Waterloo caused this intention to be aban- 
doned, and he returned to his father’s workshops to go through 
a regular course of training as a practical mechanic. This led 
to his being occupied on some of his father’s contracts, among 
other places at the East and West India Docks, where he was 
noticed by John Rennie, and became known also to Thomas 
Telford, and to other famous engineers of those days. For his 
father he was also engaged on the design and construction of the 
first pair of marine engines with oscillating cylinders; upon the 
building of the Aaron Manby, the first iron steamship that ever 
made a sea voyage; and upon the several works in France before 
enumerated. Subsequently he accepted a commission in the 
French service, and had charge of the Government tobacco 
manufactories. Towards the close of 1829 he returned to 
England, became connected successively with the Beaufort and 
the Ebbw Vale Ironworks in South Wales, and with the Bristol 
works of Messrs. Harfords, Davies, and Co. He removed to 
London in 1835, where for four years he practised the profession 
of a civil engineer in partnership with Mr. H. H. Price, the 
firm being mainly occupied in warming and ventilating public 
and private buildings. 

In 1839 he was appointed secretary of the Institution of Civil 
Engineers, and soon afterwards threw himself, heart and soul, 
into a movement which revolutionised the society. The pre- 
sidential chair had been held for ten years by Mr. James 
Walker, who seemed to regard it as a life-honour, as it had been 
in the case of Thomas Telford, the first president. It was felt, 
however, by many rising men, especially by those connected 
with the great railway works then in progress, that the chair 
should be open to all sections of the profession. After some 
debates-——which, like all those that precede any material reform, 
however much it may be necessary, though not thought so by 
those who for various reasons believe in the things that be—were 
of a stormy character, Mr. Walker retired, and the chair has 
since been filled by men whose names have been great in the 
profession. During the time he acted as paid secretary for the 
Institution, his genial disposition acquired him a popularity 
which never faded. He had a remarkable way of making him- 
self necessary to everyone, or at least to make all appeal to him 
when wanting friendly assistance, and he became a trusted 
friend and companion, ever ready to aid the senior members, to 
help the juniors, and to afford a cordial welcome to all foreign 
scientific men. As evidence of the appreciation in which he 
was held, it may be mentioned that when, in 1856, he relinquished 
the position—which has since been filled with unique ability by 
his pupil, Mr. James Forrest, Assoc. Inst. C.E.—he was presented 
with a service of plate and a sum of two thousand guineas, “asa 
token of personal esteem, and in recognition of the valuable 
services he had rendered to the members individually and 
collectively.” In acknowledging this compliment, he asked to 
be allowed to devote a portion of the sum to the foundation of 
an annual premium which should bear his name, and the Manby 
Premium now forms one of the prizes at the disposal of the 
Council. At the same time he made suggestions which resulted 
in the establishment of the Benevolent Fund. Again. in 1876, 
Charles Manby received from the members of the Institution of 
Civil Engineers a silver salver and a purse of upwards of £4000, 
“in friendly remembrance of many years’ valuable services.” 
When he resigned the position of acting secretary, he 
accepted that of representative in London and abroad of 
the firm of R. Stephenson and Co., of Newcastle-on-Tyne, and 
this he occupied till his death. Charles Manby was affectionately 
known and spoken of by his intimates of forty years ago as 
“Charlie,” and much of his power resulted from a disposition 
which acquires for its owner a certain kind of familiarity when- 
ever he chose to permit it. He laid no claim to engineering 
skill, but he was a remarkable man, and his admirable physique 


and mental activity were illustrated by the zeal and energy he 
displayed in his work down to the end of a prolonged life. The 
great variety and number of men—-scientific, artistic, and 
literary—whom he drew to himself were indicative of the 
peculiar attractiveness of his character; but it must be acknow- 
ledged that while none could be warmer or more constant in 
attachment, so, on the other hand, as a partisan or as an oppo- 
nent he was, as the writer we have quoted tersely puts it, “very 
human.” He was a fair musician, posssessed some literary 
ability, and had great presence of mind, ready wit, and humour, 
so that, without profound knowledge on any subject, his versa- 
tility and his colloquial powers enabled him to hold his own 
in any society. His grey eye shone with a woman’s tenderness 
on a friend, but it lightened up with brightness that was not to 
be mistaken on an obstinate opponent. “The stuff that was in 
Charles Manby was typical of the spirit that has raised the pro 
fession to its present state—a determined will, guided by an in- 
telligent brain, and ordered by the discipline of a thorough man 
of business and of the world. 

With unfeigned sorrow, a sorrow that will be widely felt by 
all engineers, we regret to have to add that none of his old 
friends and colleagues were allowed to pay the last mark of 
respect by attending his funeral, which was conducted with the 
utmost privacy on Tuesday, at the Eastbourne cemetery. 


REVOLVING BLACK ASH FURNACE. 


Tue revolving black ash furnace, or the “revolver,” as it is 
generally termed in the chemical trade, furnishes another 
instance of how mechanical iuventions are gradually being 
applied to every industry with the object of reducing the cost 
of production. This machine is used in the manufacture of 
soda, an industry that has developed within a comparatively 
short period into a trade of considerable magnitude. Some idea 
of its extent may be gathered from the fact that in 1883 no less 
a quantity than 708,070 tons of salt were converted into 
602,250 tons of alkali, of which about 120,000 tons were caustic 
soda. Its enormous expansion in recent times is shown by com- 
paring these figures with those of the year 1862, when only 
254,600 tons of salt were used and caustic soda was only a 
scientific curiosity, or at most a laboratory reagent. 

This rapid development has naturally called forth many 
improvements in the apparatus employed, and amongst the 
most important of these may be placed the revolving furnace. 
The process by which the great bulk of the alkali is pro- 
duced is that known as the “Leblanc,” so named after its 
illustrious originator, in which the chloride of sodium, or salt, 
is first converted into sulphate of sodium, and then, by fusion 
with carbonate of lime and slack, into black ash or crude car- 
bonate of soda, out of which the soda is first dissolved in water, 
and then recovered by evaporation. The process of fusion was 
originally done exclusively in hand furnaces, a practice which 
involved a great amount of heavy manual labour, in order to 
insure sufficiently intimate and uniform mixture of the 
materials, and to expose every part to the action of the 
heat. About the year 1852, Messrs. Elliot and Russell, 
of Wallsend, then of the Patent Alkali Company, St. 
Helens, perceiving the advantages to be gained by the sub- 
stitution of some mechanical means of mixing the materials in 
the furnace for the old laborious method of hand rabbling, 
conceived the idea of making the furnace bed in the form of a 
horizontal cylinder which, in its revolutions, should mix up the 
charge by continually rolling it over upon itself. Like most 
inventions of any importance, however, the revolver has had an 
eventful career, and its ultimate success stands as another 
tribute to the perseverance and ability of our manufacturers. 

The following short resumé of its history may prove interest- 
ing to some of ourreaders. Several experimental furnaces were 
originally made by Messrs. Robinson, Cooks, and Co., of St. 
Helens, for Messrs. Elliot and Russell, but great difficulty was 
experienced in so mixing the charges as to make the soda in the 
product easily soluble. In 1854 a larger one was made, and 
sent to the Jarrow Chemical Company, South Shields, where it 
was worked for many years. It was here that the successful 
method of working the charges in the revolver was accomplished, 
and the credit of making the machine a practical success for the 
soda process belongs to Mr. J. C. Stevenson, M.P., the 
present representative of South Shields. Many years elapsed, 
however, before the invention was taken up by the alkali manu- 
facturers generally. Messrs. Gaskell, Deacon, and Co., of 
Widnes, and Messrs. A. G. Kurtz and Co., of St. Helens, subse- 
quently adopted it in the year 1868. Since that time the 
number in use has rapidly increased, and now no works of any 
importance in the manufacture of soda is without one or more. 
As might be expected, the size of the furnace has gradually 
increased, until in the case under notice we have a revolver 
capable of doing the work of eighteen hand furnaces, 
though occupying the space of only three. This furnace, 
which we illustrate on page 106, was made for and 
erected at the Widnes Alkali Company’s works at Widnes, 
by Messrs. Robinson, Cooks, and Co., of the Atlas Foundry, St. 
Helens, whose Widnes foundry we tgok occasion to notice in THE 
ENGINEER of November 23rd last year. It is capable of produc- 
ing from 80 to 90 tons of black ash per day, thus making a 
notable addition to the capacity of what is already the largest 
works of its kind in existence, its weekly produce reaching 
600 tons of finished caustic soda, and 130 tons of bleaching 
powder. 

This revolver, which is the largest that has ever been made, 
consists essentially of three parts—first, the heat generator seen 
on the left hand; secondly, the bed in the form of a large 
hollow revolving cylinder, which contains the materials to be 
operated upon, and through which the flamesand heated gases pass; 
and thirdly, the gearing and engines seen at the right hand for 
driving the revolving cylinder round. The fireplace is rectangular, 
17ft. by 10ft., with firing holes along one side; it burns 25 cwt. 
of cval per hour. The revolving cylinder is made of wrought 
iron plates, and is internally lined throughout with fire-brick 
and encircled by two bearing or carrying rings, which run on 
four carrying wheels supported at a convenient height above the 
floor by strong box bed-plates. In the side of the cylinder are 
two openings provided with strong movable doors, which are 
secured to the shell by necessary bolts and straps. When it is 
required to charge the cylinder the doors are taken off and the 
cylinder is turned round until these openings are directly under 
the charging hoppers seen overhead in the engraving, which 
have previously been filled with material from charging wagons 
running on an overhead railway, on to which they are lifted by a 
powerful steam hoist seen on the extremeright. As the revolver 
is represented in the engraving in the act of being discharged, 
no explanation is necessary except to mention that the bogies 
as _ receive the finished charge are drawn along by a steam 
winch, 

Movement is communicated to the revolver by means of 
strong spur gearing, and a pair of coupled steam engines, so 
arranged as to run at varying speeds to suit the operation in its 
different stages. Though this furnace is remarkable and im- 


portant for its great size alone, it also possesses special interest 
from the fact that it is fitted with the patent solid cast steel 
combined bearing or carrying rings of Mr. Cook. These carry- 
ing or bearing rings have hitherto been made of cast iron, 
having wrought iron or steel tires shrunk upon them; but owing 
to the elongation of these tires from the continual rolling action 
when at work, as well as from the different ratios of expansion 
between the iron and steel, these tires frequently come loose 
and become troublesome. By this improvement in the con- 
struction by Mr. Cook, the tires are dispensed with altogether, 
and the carrying rings themselves are made of solid cast steel, 
so that the fruitful source of trouble and loss in the loosening 
of the tires is entirely obviated. These revolving furnaces of a 
smaller diameter have also been made by Messrs. Robinson, 
Cooks, and Co., for some of the large glass works in St. Helen's, 
for use in one of the many processes of that important branch 
of trade. 


THE LIGHTING OF BETHNAL-GREEN MUSEUM. 


THE experience which has been gained in electric lighting has 
brought about a better state of things than existed two years, 
or even one year, ago. The mistakes and failures, consequent 
on ignorance, which brought discredit on the system at the 
outset, no longer occur to further shake the wavering faith of 
the public. Its confidence is being regained; slowly indeed, 
but surely. Fresh instances of the application of the light are 
few, and such as occur are on no very extensive scale. But each 
new installation yields satisfactory results, and every fresh 
success tends to place electric lighting on a more secure footing. 
For this reason, all who are not interested in the failure of the 
system must view these achievements with unmixed pleasure, as 
bringing rapidly nearer the complete realisation of hopes that 
seemed at one time doomed to be disappointed. To none are 
these successes likely to bring greater joy than to the share- 
holders of lighting companies, who bave suffered most severely 
from the adverse circumstances into which electric lighting has 
fallen. These will see in every new installation successfully 
accomplished, even though it be that of a rival company, a long 
step taken towards the issue from their state of difficulty, 


THE PILSEN ARC LAMP. 


The lighting of the Bethnal-green Museum by the Pilsen and 
Joel Company affords many points of interest. To the public it 
is an instance of successful lighting under conditions of some 
difficulty. The form and division of the building, and the 
varied character of the exhibits, render it necessary to mingle 
incandescent with are lamps, a combination that must be 
skilfully contrived to produce a pleasing effect. To those who 
regard the installation from technical points of- view—the elec- 
trician and the engineer—it is an instructive example of 
symmetrical arrangement, in which all the parts have been 
made to bear a due proportion one to another, and in which 
every contingency has been provided against without marring 
the general simplicity and neatness of the design. 

The building consists of a central bay and of lower and upper 
galleriesextendingall round the interior, Figs. 3and4. Theexhibits 
are distributed over these galleries and bay, the pictures, of which 
there is a considerable number, being in the upper galleries. 
To properly illuminate these upper parts and the bay are lamps 
were needed, as a powerful white light was required ; but the 
space beneath the galleries, and the parts in the shade of the 
cases of exhibits, could be sufficiently lighted only by numerous 
incandescent lamps suitably distributed. These requirements 
have been met by hanging at various elevations in the bay 
thirty arc lamps, and distributing in groups of three a number 
of incandescent lamps over the galleries, The incandescent 
lamps are carried on ornamental brackets fixed to the pillars 
which support the upper galleries. The result is a very evenly 
diffused light, in which everything is distinctly seen in its true 
colours. The advantages of the electric light could hardly be 
anywhere Letter appreciated than in a building of this character , 
where shades of colour in the exhibits often constitute essential 
features. The absence of anything like unsteadiness in the arc 
lamps leaves the effect unmarred. The basement of the build- 
ing is lighted by incandescent lamps only. These are also 
distributed in groups of three ; but unlike those above, they 
are surmounted by flat deflectors to deflect the upward rays. 
No ornamental work is here used in the lamp supports. The 
arc lamps are hung on two circuits of fifteen lamps each, every 
alternate lamp being on a different circuit. An accident to one 
of the circuits would, therefore, only have the effect of diminish- 
ing the light without altering its distribution. The incan- 
descent lamps are set on three circuits of 106 lamps each. 
These are connected to a switch-board in such a way that they 
may be made independent one of another, or joined up parallel 
as may be required. The are circuit cables are carried into 
the building from the engine-house through the roof, and 
those for the incandescent circuits are led in beneath 
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the floor. The former are neatly disposed against the 
ironwork of the roof, and everywhere rest upon insulators; and 
the clumsy arrangement of festoons, commonly adopted to allow 
the lamps to be lowered, has been obviated by putting the 
pulleys into the circuit and suspending the lamps from them by 
means of bare wires. The incandescent mains are carried 
through the floor in cement troughing covered with slabs of 
slate. They are well insulated, and are of sufficient section to 
give a square inch per 800 ampéres of current. In every main, 
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subsidiary circuit, and branch, a fusible cut-out is inserted to 
afford security against fire. The wiring has been done with 
the greatest care, and every possible precaution observed to 
avert accidents from over heating. These arrangements have 
been carried out under the supervision and with the full sanction 
of Mr. Musgrave Heaphy, who has expressed entire satisfaction 
with all the details of this installation which came within the 
scope of his duties as the engineer of the fire insurance offices. 
The switches are of good design, and are made massive and 
strong. Those which connect the machine with the cables are 
worthy of special notice, as they enable any one of the machines 


to be in a moment put in connection with any one of the cir 
cuits. The advantages of such a switch are obvious. The 
machines are of the Schuckert type, with some important modi- 
fication in the details of the construction introduced by the 
Pilsen Company. They are conveniently arranged as in Figs. 1 
and 2, in the centre of the engine-shed to be driven off an 18ft. 
length of 4in. shafting erected at one end. There is one machine 
to each of the are circuits, and a reserve machine is provided 
for cases of accident. All three machines are connected to 
the switch board already mentioned, by means of which the 
reserve machine can in a moment be substituted for the one 
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which has become ineffective, or which it may be desired to remove 
for other reasons from the circuit. Each incandescent circuit 
has also its own machine of 100-lamp power, and a fourth 
machine is provided in reserve in the same way as for the arc 
circuits. 

The engines, by Messrs. Hornsby and Co., of Grantham, are 
placed at the end of the building farthest removed from the 
shafting. They are of the horizontal type, and_ consist of two 
16-horse power engines coupled. They are provided with sensitive 
governor expansion gear specially designed for this work. The 
foundations upon which the engines rest are of concrete, of 
massive proportion. The normal speed is 90 revolutions a 


minute. The shaft, to which the power is transmitted by a 
16in. treble leather belt, makes twice this number of revolutions. 
All the belts here used were made for this installation by 
Messrs. J. C. Nokes, of Queen Victoria-street. 

The engine shed is a neat erection of galvanised iron, of suffi- 
cient dimensions to allow freedom of access to every part when 
the machines are running. The floor is laid with concrete and 


kept scrupulously clean. To preserve the machines and the 
engine from dust and dirt, the boiler has been placed in a 
smaller shed adjoining the principal building. This is a wise 
provision, that might be imitated with advantage in other 
installations of this character. The boiler is of the locomotive 
type, of nominally 35-horse power. The pressure at which it is 
required to work is 801b. to the square inch, but it has been 
tested up to 1201b. It is provided with a feed-water heater, 
through which the exhaust steam from the engine is made to 
pass. In the design and the execution of this important 
installation, care, knowledge, and sound judgment are every- 
where visible. It was carried out under the superintendence 
of the company’s outdoor engineer, Mr. W. H. Trentham, M.I.M.E. 

The Pilsen arc light as now constructed requires an electro- 
motive force of 45 volts; with this force the current is 8 ampéres. 
The light obtained from this expenditure of force is 2000 candles 
nominal—a degree of efficiency that must be regarded as highly 
satisfactory. The lamp we illustrate on the preceding page ; it 
is so well known as hardly to need description. The position 
of the upper carbon is adjusted by a doubly tapered core, one 
end of which is in a solenoid in the main current, and the other 
in a solenoid in a high resistance shunt current. The incan- 
descent lamp of this company requires a current of only 0°55 
ampere, which is given by an electro-motive force of 96 volts. 
With this expenditure of force the light-power is 20 candles 
actual, This is a very remarkable result, inasmuch as it indicates 
the greatest efficiency yet reached in incandescent lamps. 

On the 13th of May last careful measurements were taken of 
the external work done in each of the circuits—that is, in the 
lamps and in the leads. The following are the chief quantities 
obtained by these measurements :—In one of the are circuits 
the current was found to be 8°39 ampéres, and the electro- 
motive force 829°9 volts. These values give 6954°5 watts, or 
9°322-horse power. In the other arc circuit the current was 
8°15 ampéres, and the electro-motive force 6981°3 volts. In 
this case we have 6981°3 watts, or 9°368-horse power. The 
total value of the force expended upon the are lamp circuits is 
thus 13,935°8 watts, or 18°69-horse power. In the first incan- 
descent lamp circuit the current was 61°69 ampéres; in the 
second, 61°16 ampéres ; and in the third, 59°32 ampéres, the 
electro-motive force in all being 101°05 volts. Hence, in the 
first circuit, the work was 6233°77 watts; in the second, 
6180°22 watts; and in the third, 598429 watts; a total of 
18,408°278 watts, or 24°67-horse power. 

To complete the measurements, indicator diagrams were taken 
under various conditions of running. The first diagram 
was obtained when all the lamps, arc and incandescent, were 
burning; the second gives the work of the engine when 
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only the incandescent circuits were active; and the third 
represents the same measurement when the arc lamps 
alone were alight; the fourth diagram relates to the engine 
when running light. 

The installation was completed several months ago, and the 
lighting has continued in successful operation ever since. On 
the occasion of the recent visit of the Prince of Wales to the 
museum, a large number of extra incandescent lamps were run 
off the existing circuits by bringing one of the reserve machines 
into action. The addition was effected without a hitch of any 
kind. The present number of lamps might, however, be con- 
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siderably increased without forcing the machines already in use. 

The Pilsen machine is remarkable for the new type of arma- 
ture, designed by Messrs. G. Pfannkerche and R. E. Dunston, 
the electrical engineer of the company. The core of the 
armature consists of hoop iron. The central boss carries a 
number of arms terminating in a kind of fork, into which the 
iron is wound. Twostrips are laid on side by side, and insulated 
layer from layer by calico wound on in a strip with the iron. 


Sufficient iron is laid on to form the broad flat ring characteristic 
of the Schuckert design. The sections of wire wound upon this 
ring are separated one from another by iron distance pieces of a 
forked shape, insulated from the rest of the iron in the core. It 
is claimed for the separate pieces that they increase the efficiency 
of the machine, Certainly the efficiency is high, and there is 
practically no heating of the armature. Moreover, the form of 
construction has been found to be cheap. The construction of 
the switches, by means of which any one of the machines may 
be connected to any of the circuits at will, is sufficiently shown 
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in Fig. 5. It is strongly made, and the contacts are particularly 
good. The patent safety cut-out of Mr. Dunston are shown in 
Figs. 6,7, and 8. It consists essentially of a group of lead rods, 
held in place by the pressure of a spring against the brass 
socket, into which their ends are set. This ingenious construc- 
tion allows the fusible rods to be removed, or replaced by others 
when destroyed by the current, in a few seconds, and with the 
greatest ease. 


FIG, 8, 
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current meter, also due to the inventive genius of Mr. Dunston. 
This instrument is shown in Figs. 9 and 10, It is an electro- 
magnet, having poles of the form indicated by the dotted lines. 
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Between these poles rotates a soft iron armature, carrying an 
indicator needle against the tension of a flat spiral spring. The 
shape here given to the poles of the magnets produces equal 
deflections for equal increments of current. The readings are 
very accurate, and the armature is sensitive to extremely small 
variations of current. The iron cores of the electro-magnets 
are made to slide in the coils, and are adjustable with respect to 
their distance from the armature. As constructed for arc 


circuits, these instruments indicate distinctly variations of one- 
tenth of an ampére. This is a matter of considerable import- 
ance in regulating the constancy of a lighting current. In all 
respects the Dunston current meter is superior to those which 
depend upon the action of permanent magnets, and as it is sold 
at a low price, it will doubtless speedily come into general use. 


THE CONDITION OF THE THAMES.—In reply to a deputation 
which waited upon the Thames Conservancy Board on the Ist inst. 
Thechairman—NSir Frederick Nicolson—remarked that asa matter of 
fact whatever they received from the water companies was entirely 
devoted to the improvement of the river above Staines. After 
some futher conversation the chairman said that the Conservators 
did not meet again until the 8th of September, and there were one 
or two points upon which his colleagues desired him to address 
them. Withregard to the water companies, the average quantity 
of water passing over Teddington Lock was 400,000,000 gallons in 24 
hours, and this, after the companies had taken their supply and so 
forth. Sir John Coode and Captain Calver, in their report, esti- 
inated ‘that the comsumption oF water by the companies reduced 
the level of the river by about 2hin., but they would not admit 
that the reduction might be 4in., it certainly would not be more 
than that. With regard to the mud on the foreshores, a special 
examination had recently been made, with the result that no 
considerable quantity of mud was found in any part of the 
neighbourhood. Of course they could not be held responsible for 
any damage to the public health arising from the existence of 
sewage mud, for they were powerless on t of the suspension of 
the penalties of their Act which applied to the pollution of the 
river. The great question, however, before them was as to the pro- 

lock and weir, and he might as well refer the deputation to the 
etter which was addressed to the secretary of the Isleworth Lock 
Committee in January last, in which the Conservators stated that 
having weighed the statements presented to them, and looking at 
the whole of the circumstances of the case as affecting the various 
interests, they felt it their duty to oppose the project. That was 
the opinion at which they arrived after a very careful consideration 
of the whole of the arguments which had been adduced before 
them, and he had now to add that they did not at the present 
moment, after a short deliberation, feel disposed to say anything 
to the contrary, though it was quite possible that after the recess 
they might take this question—which was a very large one indeed 
—once more into their consideration, 
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MODERN LOCOMOTIVE PRACTICE* 
By H. Micuett Wuirttey, Assoc. M.I.C.E., F.G.S. 
(Concluded from page 92.) 


Mr. Stirling, of the Great Northern, has adopted an entirely 
different type of engine to those last described. Holding strongly 
that single engines are more economical not only in running, but 
in repairs, and that cylinder ogg is generally inadequate to the 
adhesion, he has designed his magnificent well-known class of 
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Fig. 5—GREAT NORTHERN RAILWAY. 


express engines. They have single driving wheels 8ft. in diameter, 
with a four-wheel bogie in front and a pair of trailing wheels, 4ft. 
diameter, behind. The frames are single, and inside of one solid 
piece; the cylinders are outside, 18in. diameter and 28in. stroke; 
and the valve gear is of the usual shifting link description. The 
boiler is of Yorkshire plates, 11ft. 5in. long and 4ft. diameter, and 
the steam pressure is 1401b.; whilst the tractive power per lb. of 
steam in the cylinders is 941b. The fire-box is of copper, and the 
roof is stayed to the outer shell by wrought iron radiating stays 
screwed into both; a sloping midfeather is placed in the fire-box. 
The tubes, 217 in number, are of brass, 1,;4in. diameter; and the 
heating surface is, in the tubes, 1043 square feet; fire-box, 122 
square feet; total, 1165 square feet. The fire-grate area is 17°6 
square feet. The wheel base from the centre of the bogie pin to 
the trailing axle is 19ft. 5in., and the weight in working order is, 
on the bogie wheels, 15 tons; driving wheels, 15 tons; trailing 
wheels, 8 tons; total, 38 tons. The tender weighs 27 tons. 
These engines are remarkable for their efficiency ; the traffic of the 
Great Northern Railway is exceedingly heavy, and the trains run 
at a high rate, the average speed of the Flying Scotchman being 
fifty miles an hour, and no train in the kingdom keeps better time. 
“Those who remember this express at York in the icy winter of 
1879-80, when the few travellers who did not remain thawing 
themselves at the waiting-room fires, used to stamp up and down 
a sawdusted platform, under a darkened roof, while day after day 
the train came gliding in from Grantham with couplings like wool, 
icicles pendant from the carriage eaves, and an air of punctual 
unconcern ; or those who have known some of our other equally 
sterling trains—these will hardly mind if friendship does let them 
drift into exaggeration when speaking of expresses.” The author 
well remembers how, when living some years ago at Newcastle-on- 
Tyne, it was often his custom to stroll on the platform of the 
Central Station to watch the arrival of the Flying Scotchman, and 
as the hands of the station clock marked seven minutes past four 
he would turn around, and in nine cases out of ten the express 
was gliding into the station, punctual to the minute after its 
run of 272 miles. Such results speak for themselves, and for the 
power of the engines employed, and one of the best runs on record 
was that of the special train, drawn by one of these locomotives, 
which in 1880 took the Lord Mayor of London to Scarborough. 
The train consisted of six Great Northern coaches, and ran 
the 188 miles to York in 217 minutes, including a stop of 
ten minutes at Grantham, or at the average rate of 544 miles 
an hour. The speed from Grantham to York, 824 miles, 
with three slowing downs at Retford, Doncaster, and 
Selby, averaged 57 miles an hour, and the 59 miles from 
Claypole, near Newark, to Selby, were run in 604 minutes, 
and for 224 consecutive miles the speed was 64 miles an hour. In 
ordinary working these engines convey trains of sixteen to twenty- 
six coaches from King’s-cross with ease, and often twenty-eight are 
taken and time kept. Considering that the great Northern main 
line rises almost continuously to Potter’s Bar, 13 miles, with 
gradients varying from 1 in 105 to 1 in 200, this is a very high 
duty, whilst, with regard to speed, they have run with sixteen 
coaches for 15 miles at the rate of 75 miles an hour. Their con- 
sumption of coal with trains averaging sixteen 10-ton carriages is 
27 Ib. per mile, or 8lb. per mile less than the standard coupled 
engine of the North-Western with similar loads. Mr. Stirling’s 
view, that the larger the wheel the better the adhesion, seems 
borne out by these facts; thus, to take twenty-eight coaches, or a 
gross load of 345 tons, up 1 in 200 at a speed of 35 miles an hour, 
would require an adhesive force of 8970 lb., or 600 Ib. per ton—more 
than a quarter the weight on the driving wheels. These engines 
are magnificent samples of the most powerful express engines of 
the present day. 
_ The London, Brighton, and South Coast Railway Company has 
in the last few years had its locomotive stock almost entirely 
replaced, and instead of seventy-two different varieties of engines 
out of a total of 233, which was the state of the locomotive stock 
in 1871, a small number of well-considered types, suited to the 
different class of work required, are now in use. Mr. Stroudley 
considers—contrary to the opinion once almost universally held— 
that engines with a high centre of gravity are the safest to traverse 
curves at high speed, as the centrifugal force throws the greatest 
weight on the outer wheels and prevents their mounting; also that 
the greatest weight should be on the leading wheels, and that 
there is no objection to these wheels being of a much larger 
diameter than that usually adopted; in fact, by coupling the 
leading and driving wheels where the main weight is placed a 
lighter load is thrown on the trailing wheels, thus enabling them 
to traverse curves at a high speed with safety, whilst it permits of 
a larger fire-box being used; and these principles have been carried 
out in the newest class of engines specially designed for working 
the heavy fast passenger traffic of the line. 
_The modern express engines are of two The first is a 
single engine with 6ft. 6in. driving wheels, and leading and trailing 
wheels 4ft. 6in. in diameter and a wheel base of 15ft. 9in. The 
frames are single, with inside bearings to all the wheels; the 
cylinders are inside, 17in. diameter and 24in. stroke. The boiler is 
10ft. 2in. long and 4ft. 3in. diameter; the fire-box is of copper 
with a fire-grate area of 17°8 square feet, and the heating surface 
is in the tubes 1080 square feet, fire-box 102 square feet; total, 
1182 square feet. The weight in working order is about 35 tons. 
These engines have a tractive power of 89 lb. per pound of mean 
steam pressure in the cylinders, and their consumption of coal 
with trains averaging nine coaches is about 20lb. per mile. The 
next type of engine designed had coupled wheels under the barrel 
of the boiler 6ft. 6in. diameter, with cylinders 17}in. diameter and 
esigned a more powe engine of the same class, especially to 
take the heaviest fast trains in.all weathers. ; Z 
The 8.45 a.m. train from Brighton has grown to be one of the 
heaviest fast trains in the kingdom, although the dist it runs 
is but very short, whilst it is also exceptional in consisting entirely 
of first-class coaches, and the passengers mainly season ticket 
holders ; it often weighs in the gross 350 tons, and to take this 
weight at a mean speed of forty-five to fifty miles an hour over 
gradients of 1 in 264 is no light work. 


Paper read before the Civil and Mechanical J 
ani Engineers’ Society 


The engines known as the “Gladstone” type have inside 
cylinders 18}in. diameter and 26in. stroke, with coupled wheels 
6ft. Gin. diameter under the barrel of the boiler ; the trailing 
wheels are 4ft. Gin. diameter, and the total wheel base is 15ft. 7in. 
The frames are inside, of steel lin. thick, with inside bearings to all 
the axles. The cylinders are cast in one piece 2ft. lin. apart, but 
in order to get them so close together the valves are placed below 
the cylinders, the leading axle coming between the — and 
slide valve. The boiler is of iron, 10ft. 2in. long, and 4ft. Gin. 
diameter ; and the heating surface is, in the tubes, 1,373 square 
feet ; fire-box, 112 square feet ; total, 1485 square feet. The 
grate area is 20°65 square feet, and the tractive power per pound 
of mean cylinder pressure is 111]b. The weight in full working 
order is—leading wheels, 13 tons 16 cwt. ; driving wheels, 14 tons 
10 cwt.; trailing wheels, 10 tons 8 cwt.; total, 38 tons 14cwt. The 
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tender weighs 27 ton. To enable these engines to traverse curves 


easily a special arrangement of draw-bar is used, gz 


The coupled wheels are 6ft. 9in. diameter, and the leading wheels 
4ft. 3in., the total wheel base being 16ft. 6in., and the tractive 
force 104 1b. for each Ib. of mean cylinder pressure. The boiler is 
of best Yorkshire iron, 10ft. 4in. long and 4ft. lin. diameter. The 
grate area is 17°5 square feet, and the heating surface is, in the tubes, 
1096; fire-box, 110; total, 1206. There are double frames to give 
outside bearings to the leading axle, as in the Great Western 
engine, and the engine is fitted with a steam brake. The weight 
in full working order is—leading wheels, 12 tons 2 cwt.; driving 
wheels, 15 tons; trailing wheels, 11 tons 6 cwt.; total, 38 tons 
8cwt. The tender weighs 26 tons 2 cwt., and holds 3300 gallons 
of water and 5 tons of coal. Latterlya fine type of bogie express 
engine has been introduced, with inside cylinders 18in. diameter and 
26in. stroke, and four coupled driving wheels 7ft. diameter. The total 
wheel base to the centre of the bogie pin is 18ft. 6in. The grate 
area is 17°5 square feet, and the heating surface is, in tubes, 1203 
square feet, and fire-box, 110; total, 1313; and the engine weighs 
42 tons in working order. These engines take fourteen coaches, or 
a gross load of 222 tons, at 50 miles an hour over gradients of 1 in 
120 to 1 in 130, with a consumption of 28 1b. of coal per mile. The 
London, Chatham, and Dover Company has also some fine engines 
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of a T-piece with a wheel at each end working in a curved 
ceed in the back of the frame under the foot-plate ; on the back 

uffer beam a curved plate abuts against a rubbing piece on the 
tender, through which the draw-bar is passed and screwed up 
against an india-rubber washer, thus allowing the engine to move 
free of the tender as the curvature of the road requires; the 
flanges on the driving wheel are also cut away, so as not to touch 
the rail. In order to reduce the wear of the leading flanges, a jet 
of steam from the exhaust is directed against the outer side of 
each wheel. The centre line of the boiler is 7ft. 5in. above the 
rails, and the tubes, of which there are as many as 331, are bent 
upwards ltin., which permits expansion and contraction to take 
place without starting the tubes, and they are stated never to leak 
or give trouble. The feed-water is heated by a portion of the 
exhaust steam and the exhaust from the Westinghouse brake, and 
the boiler is consequently fed by pumps, is kept cleaner, and 
makes steam better. The reversing gear is automatic and exceed- 
ingly ingenious, the compressed air from the Westinghouse brake 
reservoir being employed to do the heavy work. A cylinder 4}in. 
diameter is fitted with a piston and rod attached to the nut of the 
reversing screw, and a three-way cock supplies the compressed air 
behind the piston; this forces the engine into back gear, and by 
allowing the air to escape, the weight of the valve motion puts the 
engine in forward gear. There are no balance weights, and the 
screw regulates the movement. There is also a very ingenious 
speed indicator, which consists of a small brass case filled with 
water, in which is a small fan driven by a cord from the driving 
wheel ; a copper pipe leads from the fan case toa glass gauge tube, 
the faster the fan runs the higher the water will stand in the tube, 
thus indicating the speed. : 

The author has been led to describe this engine fully on account 
of the numerous ingenious appliances which have been adopted in 
its design. In a trial trip on October 3rd, 1883, from Brighton to 
London Bridge and back, with an average load of 194 coaches, 
or 285 tons gross, and with a speed of 45 miles per hour, the con- 
sumption of coal was 31 lb. per train mile, evaporating 8°45 Ib. of 
water per pound of coal, and with as much as 1100 indicated horse- 
power at one portion of the run. The finish and painting of these 
engines is well considered, but the large coupled wheels give a very 
high-shouldered appearance, and as a type they are not nearly as 
handsome as the single engines previously described. 

From the Brighton to the South-Western Railway is but a step; 
but here a totally different practice obtains to that adopted on 
most lines, all the passenger engines having outside cylinders, 
where they are more exposed to damage in case of accident, and, 
from being less protected, there is more condensation of steam, 
whilst the width between the cylinders tends to make an unsteady 
running engine at high speeds, unless the balancing is perfect; but 
the costly crank axle, with its risk of fracture, is avoided, and the 
centre of gravity of the boiler may be consequently lowered, whilst 
larger cylinders may be employed. On the other hand, inside 
cylinders are well secured, protected, and kept hot in the smoke- 
box, thus minimising the condensation of steam. The steam ports 
are short, and the engine runs steadier at high speeds, whilst with 
Joy’s valve gear much larger cylinders can be got in than with the 
link motion. Thus modern improvements have minimised the 
advantages of the outside class. 

The passenger engines for the fast traffic are of two types, the 
six-wheel engines with 7ft. coupled wheels, and the new bogie 
engines which are being built to replace them. The former have 
17in. cylinders with 22in. stroke, and a pair of coupled wheels 7ft. 
in diameter, the leading wheels being 4ft. diameter, and the wheel 
base 14ft. 3in. The grate area is 16°1 square feet, and the heating 
surface 1141 square feet. The total weight in working onder is 
33 tons. The chief peculiarity of this type of engine consists {n the 
boiler, which is fitted with a bustion chamber stocked with 
perforated bricks, the tubes being only 5ft. 4in. long. These 
engines are very expensive to build and maintain, owing to the 
complicated character of the boiler and fire-box, but as a coal- 
burning engine there is no doubt the class was very efficient, but 
no more are being built, and a new type has been substituted. 
This is an outside cylinder bogie engine, with cylinders 18}in. 
diameter and 26in. stroke ; the driving and trailing coupled wheels 
are 6ft. 6in. diameter, and the bogie wheels 3ft. 3in. The wheel 
base to the centre of the bogie pin is 18ft. 6in.; the heating surface 
is, in the tubes, 1112; fire-box, 104; total, 1216 sq. ft. The weight 
of the engine in working order is 42 tons. ’ 

The Midland Railway route to the North is distinguished by the 
heavy nature of its ients ; between Settle and Carlisle, running 
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Fig. 7—MIDLAND RAILWAY. 


through the Cumberland hills, attaining a height of 1170ft. above 
sea level, the highest pant of any express route in the kingdom ; 
and to work heavy fast traffic over such a line necessitates the 
——— of coupledengines. The standard express 1 i 


is company has inside cylinders 18in, indiameterand 26in. stroke. 


Fig. 8-LONDON, CHATHAM, & DOVER RAILWAY. 


of a similar type. They have inside cylinders 174in, diameter 
and 26in. stroke; the coupled wheels are 6ft. Gin. diameter, and 
the bogie wheels 3ft. 6in., the wheel base to the centre of the 
bogie pin being 18ft. 2in. The boiler is 10ft. 2in. long and 4ft. 2in. 
diameter, the grate area is 16°3 square feet, and the heating surface 
is, in the tubes, 962 square feet; fire-box, 107 square feet; total, 
1069. The boiler pressure is 140]b., and the tractive force per lb. 
of steam in the cylinder 102lb. The weight in full working 
order is, on the bogie wheels, 15 tons 10 cwt.; driving? wheels, 
13 tons 10 cwt.; trailing wheels, 13 tons; total, 42 tons. 

Mr. Worsdell has lately designed for the Great Eastern Railway 
a fine type of coupled express engine, which deserves mention. 


COUPLED EXPRESSENGINE 
Fig. 9—GREAT EASTERN RAILWAY. 


It has inside cylinders 18in. diameter and 24in. stroke, with coupled 
wheels 7ft. diameter and leading wheels 4ft. diameter, the latter 
being fitted with a radial axle on a somewhat similar plan to that 
een described as adopted by Mr. Webb for the new North- 

Yestern engines; the frames are single, with inside bearings 
toall the wheels, and Joy’s valve gear is used. The boiler pressure 
is 140 lb., and the tractive power per lb. of mean cylinder pressure 
921b. The total wheel base is 17ft. Gin. The boiler, which is fed 
by two injectors, is of steel, 11ft. Sin. long and 4ft. 2in. diameter. 
The grate area is 17°3 square feet, and the heating surface is, in 
the tubes, 1083; fire-box, 117; total, 1200 sq. ft. The weight in 
working order is, on the leading wheels, 12 tons 19 cwt.; driving 
wheels, 15tons; trailing wheels, 13 tons 4 cwt.; total, 41 tons 3 cwt. 
These engines burn 27 Ib. of coal per train mile with trains 
averaging thirteen coaches. It has been seen that the 
Cheshire lines express between Liverpool and Manchester is 
one of the fastest in England, and the Manchester, Sheffield, 
and Lincolnshire Railway Company who works the trains has just 
introduced a new class of engine specially for this and other 
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Fig. (O—MANCHESTER, SHEFFIELD, & LINCOLNSHIRE RY. 


express trains on the line. The cylinders are outside, 17}in. dia- 
meter and 26in. stroke, with single driving wheels 7ft. 6in. dia- 
meter, the leading and trailing wheels being 3ft. 8in. diameter. 
The total wheel base is 15ft. 9in., and the frames are double, giving 
outside bearings to the leading and trailing axles, and inside bear- 
ings tothe driving axle. The boiler is 11ft. Gin. long and 3ft. 1lin. 
diameter, and the grate areais 17 squarefeet. The heating surface 
is in the tubes 1057 square feet; fire-box, 87 square feet ; total, 
1144 square feet. The tractive force per pound of mean cylinder 
ressure is 88°4lb. The weight in full working order is, on the 
eading wheels, 11 tons 3 cwt.; driving wheels, 17 tons 11 cwt.; 
trailing wheels, 11 tons 18 cwt.; total, 40 tons 12cwt. This engine 
is remarkable for the great weight thrown on the driving wheels, 
and its cylinder power is great in proportion to its adhesion, thus 
allowing the steam to be veined at a high rate of expansion, 
which is most favourable to the ical tion of fuel. 
There are numerous fine engines running on other ‘lines, such as 
the new bogie locomotives on the North-Eastern and Lancashire 
and Yorkshire Railways, and the — express engines on the 
Caledonian; but those already described represent fairly the lead- 
ing features of modern practice, and the author will now notice 
briefly the two other classes of engines ; tank passenger engines for 
suburban and local traffic and goods engines. The Brighton tank 
senger engine is a good example of the former class, it has 
inside cylinders 17in. diameter and 24in. stroke. The two coupled 
wheels under the barrel of the boiler are 5ft. 6in. diameter and the 
trailing wheels 4ft. 6in., there are single frames with inside bearings 
to all the axles. The boiler pressure is 1401b., and the tractive 
force per pound of mean cylinder pressure 106 1b., the total wheel 
base is 14ft, Gin, The boiler is 1 2in, long and 4ft, 4in, dia 
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meter, and the heating surface is in the tubes, 858 square feet ; 
fire-box, 90 square feet; total, 948 square feet. The engine is 
furnished with wing tanks holding 860 gallons of water, and carries 
30cwt. of coal. The weight in working order is 38 tons. These 
engines have taken a maximum load of twenty-five coaches between 
London and Brighton, but are mainly employed in working the 
suburban and branch line traffic; their average consumption of coal 
is 23°5 1b. per mile, with trains averaging about ten coaches. 

Another example is Mr, Webb’s tank engine on the North- 
Western Railway, which i a contrast to the foregoing. It 
has inside cylinders 17in. diameter and 20in. stroke, coupled wheels 
4ft. 6in. diameter, and a tractive power per lb. of mean cylinder 
pressure of 107 lb., the wheel base is 14ft. 6in. with a radial box to 
the leading axle; the heating surface is in the tubes, 887; fire-box, 84; 
total, 971 square feet; the weight in yale order is 35 tons 15 cwt. 
The engine is fitted with Webb’s hydraulic brake, and steel, manu- 
factured at Crewe, is largely used in its construction. The con- 
sumption of coal working fast passenger trains has been 284 lb. per 
mile. Thereare many other types, such as the ten-wheel bogie tank 
engines of the London, Tilbury, and Southend, and South-Western 
Railways; the saddle tank bogie engines, working the broad-gauge 
trains on the Great Western Railway, west of Newton; and the 
familiar class working the Metropolitan and North-London traffic. 
But the same principle is adopted in nearly all—a flexible wheel 
base to enable them to traverse sharp curves, small driving wheels 
coupled for adhesion, and wing or saddle tanks to take the water. 
One notable exception is, however, the little six-wheel all-coupled 
engines weighing only 24 tons, which work the South London 
traffic, burning 24}1b. of coal per mile, with an average load of 
eleven coaches, 

Goods om on all lines do not vary much. As a rule they are 
six-wheel all-coupled engines, with generally 5ft. wheels, and 
cylinders varying between 17in. a 18in. diameter and 24in. 
to 26in. stroke; the grate area is about 17 square feet, and the 
total heating surface from 1000 to 1200 square feet ; the average 
weight in full working order varies from 30 to 38 tons. One note- 
worthy exception occurs, however, on the Great Eastern Railway, 
where a type of goods engine with a pony truck in front has been 
introduced, The cylinders are outside, 19in. diameter and 26in. 
stroke, there are six coupled wheels 4ft. 10in. diameter, and the 
— truck wheels are 2ft. 10in. diameter, the total wheel base is 

ft. 2in., but there are no flanges on the driving wheels. The 
boiler is 1]ft. 5in. long and 4ft. 5in. diameter, the boiler pressure 
is 140 lb., and the tractive force per lb. of mean cylinder pressure, 
162 lb.; the grate area is 18°3 square feet, and the heating surface 
is in the tubes, 1334 square feet; fire-box, 122 square feet ; total, 
1456 square feet. The weight in working order is on the pony 
truck, 8 tons 10 cwt.; leading coupled, 12 tons 8 ewt.; driving 
coupled, 13 tons 5 ewt.; trailing coupled, 12 tons 15 cwt.; total, 
47 tons. The tender weighs 28 tons in full working order. These 
a take forty loaded coal trucks or sixty empty ones, and burn 
52 1b, of coal per train mile, the worst gradient being 1 in 176. A 
notice of goods engines would not be complete without alluding to 
a steep gradient locomotive, and a good example is the engine 
which works the Redheugh Bank on the North-Eastern Railway. 
This incline is 1040 yards long, and rises for 570 yards 1 in 33, then 
for 260 yards 1 in 21°7, for 200 yards 1 in 25, and finally for 110 
yards 1 in 27. The engine, which is an all-coupled six-wheel tank 
engine, weighs 48} tons in working order, it has cylinders 18in. 
diameter and 24in. stroke, and 4ft. wheels, the boiler pressure is 
160 lb. and the tractive force per lb. of mean steam pressure in the 
cylinders is 162lb. This engine will take up the incline twenty- 
six coal wagons, or a gross load of 218 tons, which is a very good 

ving now passed in review the general types of engines 
adopted in modern English practice, the author would briefly draw 
attention to some points of design and some improvements effected 
in late years. And first, as to the question of single or coupled 
engines, there is a great —s of opinion. Mr. Stirling con- 
ducts his traffic at a higher rate of speed, and certainly with equal 
punctuality, with his magnificent single 8ft. engines, as Mr. Webb 
on the North-Western with coupled engines, and the economy of 
fuel of the former class over the latter is very remarkable ; this is, 
no doubt, owing, as has been previously pointed out, to their 
ample cylinder power, which permits of the steam being worked 
at a high rate of expansion. There is no doubt that if single 
engines can take the load they will do so more freely and at a less 
cost than coupled engines, burning on the average 2 1b. of coal per 
mile less with similar trains. With regard to loads, it is a ques- 
tion whether any express train should be made up with more than 
twenty-five coaches. The Great Northern engine will take twenty- 
six and keep time, and the Brighton single engine has taken the 
five p.m. express from London Bridge to Brighton, consisting of 
twenty-two coaches, at a speed of forty-five miles per hour. Of 
course where heavy gradients have to be surmounted, such as 
those on the Midland route to Scotland, coupled engines are a 
necessity. Single engines are said to slip more than coupled, thus 
an 8ft. single Great Northern engine running down the incline 
from Potters’ Rar to Wood Green with twelve coaches at the rate 
of sixty miles an hour, was found to be making 242 revolutions per 
mile instead of 210; and in an experiment tried on the Midland 
Railway it was found that a coupled engine with ten coaches at 
fifty miles an hour made seventeen extra revolutions a mile, but 
when the side rods were removed it made forty-three. The Great 
Western, Great Northern, and Brighton mainly employ single 
engines for their fast traffic, and the Manchester, Sheffield, and 
Lincolnshire have now adopted the single type in preference to the 
pam ge for their express trains ; whilst the North-Western, Mid- 
land, South-Western, and Chatham adopt the coupled type. One 
noticeable feature in modern practice is the increased height of the 
centre line of boiler ; formerly it was the great aim to keep this 
low, and numerous schemes to this effect were propounded, but now 
it has become generally recognised that a high pitched engine will 
travel as steadily and more safely round a curve—given a good 
road—than a low pitched one; and thus whilst in 1850 the average 
height of the centre line of boilers varied between 5ft. 3in. and 
6ft. 3in., now in the latest designs it lies between 7ft. and 7ft. 6in. 
Single frames are very generally adopted, but double frames and 
outside bearings to the leading and trailing wheels, as in the Great 
Western engines, give great steadiness in running, and this class 
has also double bearings to the driving wheels, thus entailing 
greater security in case of the fracture of a crank axle. The 
general adoption of cabs on the foot-plate for the men is another 
improvement of late introduction, although at first not universally 
appreciated by those for whose comfort it was designed—‘‘I felt 
as if I was in my coffin,” said an old driver when asked how he 
liked the new shelter. Mild steel fire-boxes, which have been 
employed in America, are not in favour here, copper being 
universally used ; they have been tried on the Caledonian, Great 
Southern and Western, North London, and North-Western, and 
were found not to succeed. Brake blocks of cast iron have now 
generally superseded wood ; steel is being more and more used, 
especially on the North-Western. There is less use of brasswork 
for domes and fittings, although it is claimed for brass that it looks 
a and can easily be kept clean. There is greater simplicity 
of design generally, and the universal substitution of coal as coke 
for fuel, with its consequent economy ; and last, but not least, the 
doption of standard types of engines are amongst the changes 
which have taken place in locomotive practice during the past 
quarter of a century. 

Having now reviewed, as far as the limits of this paper will 
allow, the locomotive practice of the present day, the author 
would in conclusion draw attention to what may ibly be one 
course of locomotive development in the future. Time is money, 
and it may be in the coming years that a demand will arise for 
faster means of transit than that which we possess at present. 
How can we meet it? With our railways laid out with the curves 
and gradients existing, and with our national gauge, and our pre- 
sent type of locomotive, no great advance in speed is very p le ; 
the mean speed of express trains is about fifty miles an hour, 


and to take an average train of 200 tons weight at this speed over 
a level line requires between 650 and 700 effective horse-power, 
within the compass of the best engines of the present day. But 
if instead of fifty miles an hour seventy is required, an entirel, 
different state of things obtains. Taking a train of 100 tons, wit 
engine and tender weighing 75 tons, or 175 tons gross, the first 
question to determine will be the train resistance, and with 
reference to this we much want careful experiments on the sub- 
ject, like those which Sir Daniel Gooch made in 1848, on the 

ristol and Exeter Railway, which are even now the standard 
authority ; the general use of oil axle-boxes and long bogie coaches, 
irrespective of other improvements, would render this course 
desirable. With regard to the former, they appear to run with 
less friction, but are heavier to start, oil boxes in some 
experiments made on the South-Western Railway giving a resist- 
ance of 2‘5lb. per ton, whilst grease boxes ranged from 6 lb. 
to 9lb. per ton. Again, the long and heavy bogie Pull- 
man and other coaches have the reputation amongst drivers, 
rightly or pape of being hard to pull. The resistance of an 
express train on the Great Western Railway at seventy-five miles 
an hour was 42 lb, per ton, and taking 401b. per ton for seventy 
miles an hour would give a total resistance on the level of 7000 lb., 
corresponding to 1400-horse power—about double the average duty 
of an express engine of the present day. The weight on the driving 
wheels required would be 18# tons, allowing one-sixth for adhesion, 
about the same as that on the driving axle of the Bristol and 
Exeter old bogie engines. Allowing 24 lb. of coal per horse-power 
per hour, would give a total combustion of 3500 Ib. per hour, and 
to burn this even at the maximum economic rate of a5 1b. per square 
foot of grate per hour would require a grate area of 41 square feet 
and about 2800 square feet of heating surface. Unless a most 
exceptional construction combined with small wheels is adopted, 
it appears almost impossible to get this amount on the ordinary 
gauge. It is true the Wootten locomotives on the Philadelphia 
and Reading Railway have fire-boxes with a grate area of as much 
as 76 square feet, but these boxes extend clean over the wheels, 
and the heating surface in the tubes is only 982 square feet; but 
although these engines run at a speed of forty-two miles an hour, 
they are hardly the type to be adopted for such a service as is 
being considered. On the broad gauge, however, such an engine 
could easily be designed on the lines now recognised as being 
essential for express engines without introducing any exceptional 
construction, and there appears but little doubt that were Brunel’s 
magnificent gauge the national one, competition would have 
introduced a higher rate of speed between London and our great 
towns than that which obtains at present. 

The whole question of the future introduction of trunk lines, 
exclusively for fast passenger traffic, is fraught with the highest 
interest, but it ce be foreign to the subject matter of this ~— 
to enter more fully on it, the author merely desiring to state his 
— that if the future trade and wealth of our country requires 
their construction, and if a very high rate of speed much above 
our present is to be attained, their gauge will have to be seriously 
considered and settled, not by the reasons which caused the adop- 
tion of the present gauge, but by the power required to carry on 
the traffic—in fact, to adapt the rail to the engine, and not, as at 
present, the engine to the rail. High speed requires great power, 
and great power can only be obtained by ample fire-grate area, 
which for a steady running engine means a broad gauge. The 
Gauge Commissioners of 1846 in their report esteemed the import- 
ance of the highest speed on express trains for the accommodation 
of a comparatively small number of persons, however desirable 
that may be to them, as of far less moment than affording 
increased convenience to the general commercial traffic of the 
country. The commercial traftic of England has grown and pros- 
pered under our present system, and if its ever increasing import- 
ance demands high speed passenger lines, we may rest assured that 
the ingenuity of man, to which it is impossible to assign limits, 
will satisfactorily solve the problem. 


BESSEMER STEEL FOR ENGINEERS’ TOOLS.—How nearly Bessemer 
steel can be brought to crucible in its usefulness for tools is a 
matter than which there are few more important to the machinery 
engineer. The advance of the Bessemer metal in this respect 
means to him aconsiderable saving of money. It may not, perhaps, 
be generally known that the Barrow Hematite Steel Company is 
doing a good deal in the production of Bessemer steel for uses 
hitherto served by crucible steel. In addition to its usual out-turn 
of heavy steel, in the form of rails, blooms, tires, &c., the company 
is producing upwards of 1000 tons per week of special steel, which 
is being worked up in various parts of the kingdom into all the 
following forms:—Roll-turning and lathe-turning tools, chisels, 
files, shear blades, rail drills, rail punches, shear steel for welding 
to iron, miners’ drills and tools, picks, shovels, hand hammers, 
roller bar and cotton spindles, locomotive engine, wagon, carriage, 
coach, and furniture springs, bolts, nuts, rivets, pit ropes, tele- 
graph, crinoline, and corset wire, umbrella frames, wire for musical 
instruments, and the like. Nor has cutlery itself been found too 
hard a test; for this special steel has been made even into razors 
with decidedly good results. Touching the extent to which the 
articles answer, it may be mentioned that a lin. pit chain, made 
from a soft sample of this special Bessemer make, withstood a 
breaking load of 35°63 tons; elongation, 6in. or 18in. The welding 
had been done by a smith not accustomed to chain work. This is 
very encouraging to machinery engineers, with whom Bessemer 
steels are gaining favour to the supplanting of cheap cast steels. 

THE HULL AND BARNSLEY RAILWAY.—The important bridge on 
this line across the river Ouse, about forty miles above Hull, to 
which we referred in our issue of January 25th, 1884, was success- 
fully “‘swung” on the 29th ult. For the benefit of those of our 
readers whose notice the article above referred to may have 
escaped, we may mention that the bridge is one of the largest of 
its kind in existence. The total length is about 410ft., divided 
into two fixed or shore spans of 81ft. each, and a swinging span of 
248ft., the latter resting on twenty-four rollers. The diameter of 
the roller-path is 32ft. 6in., and the clear waterway on each side 
of the central pier is 100ft. The main girders are of the bowstring 
lattice type, and it may be of interest to notice that when the 
packings, on which the girders were erected, were removed, the 
maximum ‘‘ droop” at the ends was about 1}in., which reflects 
great credit both on the designers of the bridge and also on the 
manufacturers of the ironwork, Messrs. A. Handyside and Co., of 
Derby. The operation of opening and closing the bridge will be 
effected by means of hydraulic machinery, the whole being con- 
trolled by the bridgeman who is stationed in the signal cabin on 
the top of the girder. Last Tuesday, however, as the hydraulic 
apparatus was not entirely completed, the engineers determined 
to test the equilibrium of the structure by turning the bridge round 
from the large timber staging which has been built in the middle 
of the river, and on which the swinging span has been of necessity 
erected. This was effected by means of ropes attached to the 
ends of the girders and worked by crabs fixed on the shore spans. 
The operation was entirely successful, and we are glad to be able 
to state that there was no hitch of any kind, the large mass of 
ironwork revolving with perfect ease and smoothness, and fitting 
in exactly when the ak met those of the fixed spans both as 
regards lines and levels. In the space of a couple of hours a gang 
of platelayers had laid a road across the bridge, and when the last 
metal was in place all assembled felt that a most important epoch 
in the history of the Hull and Barnsley Railway had been reached, 
inasmuch as now for the first time there was an unbroken stretch 
of metals throughout the line from one end to the other. An 
engine and saloon carriage which had brought Mr. W. Shelford, 
of 35a, Great Geeorge-street, Westminster, the chief engineer of 
the line, from the Barnsley end of the line, then passed over the 
bridge, and proceeded to Hull the next day. The total weight of 
the swinging rag to be moved is about 660 tons, and it is 
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reckoned that ridge can be opened for the passage of a vessel in 
less than a minute, Mr, James P, Cooper is the resident engineer, 


AMERICAN NOTES. 
(From our own Correspondent.) 


New York, July 25th. 

THE American manufacturers are more concerned just now than 
they have been for several years over — ————, 
because of the increasing evidences of a political change which will 
unsettle their control over Congress. One evidence of this fact is 
that the chairman of the Republican Nation Executive Committee 
is one of the wealthiest iron manufacturers of the country, and 
has access to the ears and pockets of the iron manufacturers of the 
United States. The contest will be a very close one, and whoever 
is elected will not be counted out. 

Failures are increasing, but the peculiarity of this year’s failures 
in comparison with the failures of past years is that one trade is 
affected ata time. The —— interests are now getting it. 
The iron interests have about recovered. Restriction is still 
the rule in all industries. Much capacity is yet awaiting em- 
ployment. Prices are moving downward in every department. 
The railway earnings show up well. Heavy wheat and corn crops 
are assured, and this prospect is stimulating speculation. Vander- 
bilt says the worst is over, and an improvement in railroad 
securities is assured, and a prediction of this kind is welcomed 
from this source. The Western Union securities will be threatened 
by the Bennett-Mackey combination. 

The bank reserves at Boston, New York, and Philadelphia, show 
an increase. Loans have declined, because of the refusal of the 
banks to deal liberally with borrowers. 

The Electrical Exhibition will open September 3rd, at Philadel- 
phia. Every foot of space will be occupied. 

The Pennsylvania Railroad Company shows a decrease in its 
gross earnings on its line east of Pittsburg and Erie for the month 
of June of 250,697 dols., and a net decrease of 96,116 dols. The 
decrease for the first six months of the year in gross earnings was 
1,019,330, and the decrease for the same period in net earnings 
was 406,584 dols. 

The New York bank reserves are 28,000,000 dols. over the 25 per 
cent. limit. Besides this an immense amount of capital is idle in 
private hands. Money is abundant at 3 per cent. on the Stock 
Exchange. The banks are asking 5 and 6 per cent. 

The Reading Railroad is still in a slough of difficulty. The pro- 
bable production of the coalfields for the remainder of the year will 
be 750,000 tons per week. About 300 miles of coal road are now 
being hastened to pletion in six of the bituminous coal-produc- 
ing States, and a rapid development of these regions will follow, 
provided the manufacturing demand will permit. 

A new shipyard will be built at Alexandria by New York and 
Boston capital. The Delaware River shipyards are quite busy. 
On Thursday, July 24th, a new iron steamship was launched at 
Cramp’s shipyard in Philadelphia. She is 350ft. long, 42hft. 
breadth of beam, and 30ft. in depth of hold. Her engines are 
1800-horse power. Our shipmasters are receiving much encourage- 
ment in the increased demand for shipping. The Disston Drainage 
Company, which has 4,000,000 acres of land to drain in Florida, 
has begun operations with a dredge which will cut a channel 60ft. 
wide and 10ft. deep at the rate of a mile and a-half a month. The 
Dingley Shipping Act is likely to make some trouble. The 
American Steamship Company unsuccessfully tried to ship a crew 
under its provisions, and were compelled to engage the crew after 
the old style of shipping, in order not to be delayed on their trip. 
The attempt was to engage them for the trip out, at 15 dols., 
instead of 25 dols. for the month, as formerly. Men could be 
secured for the return trip at much lower prices. But only inex- 
perienced hands could be induced to accept the new terms, and the 
company decided it was better to pay old prices. 

In some branches of the iron trade there is a decided and 
encouraging improvement, as, for instance, in plate iron, structural 
iron, and sheet iron, a considerable amount of business has been 
placed this week. Nearly all the mills are now well supplied for 
the next month ; some of the mills have orders which will not be 
completed before the middle of September. The prices for small 
lots for prompt delivery are firmer. A bid was made yesterday on 
a 300-ton lot of plate at a slight advance from former rates, and 
the order will be placed. Plate iron ranges from 2 dols. to 
2.25 dols.; shell, 2.50 dols. to 2.75 dols.; flange, 3.50 dols. to 
3.75 dols. A good many inquiries are arriving every day, some of 
them for larger lots than have been asked for for several weeks, 
and hence a number of buyers who have been carrying very light 
stocks, and who have considerable work in hand unprovided for, 
are now coming into the market. This promises some encouraging 
activity for next week or the week after. A good deal of boiler plate 
has been bought, and the iron used in machine shops is now being 
looked for. The consumers of iron are, generally speaking, a little 
more anxious for ordinary — than they have been for some 
time past, and, in fact, since the opening of spring. A good deal 
of capacity has been restricted for two or three months past. 
Yesterday an 800-ton order for structural iron was placed in Phila- 
delphia ; the Phoenix Company also placed an order for 600 tons, 
and other makers also booked orders for smaller amounts, making 
the business for the week somewhat an exceptional one. The 
quotations for structural iron are still very low, and for the present 
no advance is probable; but if a few orders are placed for which 
specifications are now in hand, it will prepare the pees Sn a slight 
advance at least on small lots, for which there will be a 
demand as soon as the small fry of buyers discover that structural 
iron makers are pretty well filled up. In steel rails one or two 
exceptionally low sales were made, one as low as 38 dols. at mill, 
so it is stated ; another at 28.50 dols. Small orders are readily 
snapped up at 30 dols. at mill, but for large lots it is probable 
there would be no difficulty in closing at 29 dols. The rail-making 
interest is in an unsettled condition. One concern has gone out 
for the summer. The St. Louis concern has not been making rails 
for six months, so that its failure will not affect the market. One 
or two other concerns are about shutting down, and in general it 
may be said that there is a feeling of dissatisfaction both as to 
to demand and prices. One or two rail-making concerns are 
responsible for this drop in prices. The scarcity of business has 
induced Pennsylvanian makers to invade the Western markets ; 
sales of rails have been made there at 30.50 dols. If it were pos 
sible to keep this up, the Western people would find it necessary 
to shut down their mills, as it is impossible for Chicago or Joliet to 
turn out rails at that price. Our Pennsylvania rail-makers have 
been introducing economic features by which they can make rails a 
little lower than others. There are at present very few inquiries 
for large lots on the market. It is impossible to predict anything 
as to what the price of rails will be in the fall, but there are those 
in a position to know who say that prices must improve for two 
reasons—first, there will be a restriction, because such is the 
intention of the stronger companies; secondly, as soon as the 
buyers of large lots who are now holding back perceive that there 
is a restriction in progress, they will present their requirements, 
and this will make = improve at least a dollar or two per ton. 
Old material of all kinds is exceedingly dull; prices are nominally 
19 dols. to 19.50 dols. at Philadelphia for spot lots of foreign rails, 
while for American 19.50 dols. to 20 dols. is asked, with but very 
little business doing. Very little foreign iron is arriving, and 
scarcely any orders are going out. Bessemer pig is held at 19 dols.; 
20 per cent. spiegeleisen is quoted at 28 dols.; ferro-manganese of 
80 per cent. is worth 73 dols.; and steel blooms are quoted at from 
38 dols. to 40 dols. Steel rail crop ends are offered at from 30 dols. 
to 21 dols.; Welsh crop ends, 19 dols. to 19.50 dols.; double heads 
and bridge rails are offered at 21 dols.; scrap iron, 20 dols. to 
21 dols. The merchant mills have started up with a less volume 
of business than is usual at this season, and orders are taken for 
common iron at from 1.70 to 1.80; refined, 1.80 to 1.90, with 
occasional sales of special brands at a trifle more. Nails are 
offered at 2.25 dols., and are, in some cases, sold at a little less; 
p uddled bars are plenty at 30 dols., though for some makes a dollar 
more is paid. The supply of pig iron seems to be equal to all cur- 


v 
/ 


114 


THE-ENGINEER. 


Ave. 8, 1884. 


rent requirements; but very little is changing hands. No. 1 
foundry ranges from 19 dols. to 20.50 dols.; No, 2, 18 dols. to 
19 dols.; gray forge, according to quality, has been selling this week 
at from 15.50 dols. to 18.25 dols., but the average quotations are 
17.50 dols. for standard brands. The western iron market has not 
improved as much as was predicted. The trade has assumed a 
retail character almost altogether. One mill there secured a 300- 
ton lot of structural iron. Between 2000 and 3000 tons of plate 
iron have been ordered within a week. Track supplies are quoted 
at 2.35 dols. forspikes ; splice bars, 1.70 dol. Notwithstanding that 
the. coke region has restricted production one-fourth, prices are 
still weakening. Wrought pipe is moving freely. Some business 
is being done in low grade steel. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE occurrence of a national holiday, prolonged in many cases as 
far as possible consequent upon shortness of orders, added to the 
uncertainty which overhangs the ironworkers’ and the colliers’ 
wages questions, tended this week to keep both yesterday’s and 
to-day’s market very quiet. On account of some of the export 
markets, particularly Australia and the River Plate, orders for 
special makes of bars and sheets are coming to hand in encouraging 
numbers. Speaking generally, however, the export demand is 
decidedly fiat. 

Prices are no stronger this week. Although the list price of bars 
is nominally £7 10s., £7 is the utmost that is obtained, while many 

bar makers are unable to obtain more than £6. William 
fillington and Co. quote cable iron, plating bars, and small rounds 
and squares $in, £8; best chain iron, best plating bars, and rounds 
and squares jin., £9; rivet iron, £8 10s. £8 15s., and £10 5s., 
according to quality; angles, 14in. to 3in., £8 10s., £9, and £10, 
according to quality; tang iron, sin. and y;in., £7 10s. for ordinary, 
£8 10s. for best, and £9 10s. for double best. Horseshoe and 
shutter bar iron, lin. to 2in., £7 10s.; rounds and squares, yein., 

£8 10s.; ditto No. 5, £9 16s.; ditto ;;in. and No. 6, £10; No. 7, 

£11; No. 8, £12; No. 9, £13 10s.; No. 10, £15 10s.; and No. 11, 

£17 10s. Treble best bars they quote £11 10s. 

Plates Messrs. Millington quote at £9 for ordinary, £9 10s. for 
best boiler, £10 10s. for double best, £12 10s. for treble best for 
flanging outwardly, and £15 10s. for treble best for flanging 
inwardly. Sheets not larger than 10ft. by 3ft. by din. voy | quote 
£9 10s., and best qualities 20s. per ton additional. The demand 
for sheets is generally quiet. Messrs. Lysaght’s extensive works 
in Wolverhampton are exceptionally busy rolling sheets to be 
galvanised at their Bristol establishment. Mr. Lysaght, who has 
just returned from a lengthened visit to the Australian colonies 
and other parts of the world, speaks encouragingly of business 
prospects. 

Certain of our local galvanised sheet makers report themselves 
with a very fair amount of work. It is significant that the aggre- 
gate exports of these manufactures from our shores keep up 
steadily, therefore some firms must be busy notwithstanding the 

meral complaints. The leading Bristol makers, it is understood 

ereabouts, are quite active, and at that city some 2000 tons of 
galvanised sheets are being turned out every month. All, how- 
ever, alike complain of the low prices at which business has to be 

accepted ; £12 for 24 gauge, delivered Liverpool, is considered a 

good price as times go. In the black singles are £7 ; galvanising 

doubles, £7 10s.; and lattens, £8 5s. to £8 10s. easy. 

Native pig iron is unimproved. Best pigs are ially a drug 
on the market. All-mines are 57s. 6d. to 55s. for hot-blast sorts, 
and 20s. per ton additional for cold-blast. Part-mines are 42s. 6d. 
and cinder pigs 37s. 6d. to 35s. 

Consumers of Derbyshire, Northampton, Nottingham, and 
similar pigs held off the market more + usual this—Thursday 
—afternoon, consequent upon the announcement that the rates 
for the conveyance of such pigs into this district had as from and 
after the 1st inst. been reduced by the railway companies. Agents, 
however, explained that the reductions were so slight that there 
was no room for any easier prices. The London and North-Western 
and the Midland are the companies concerned, and they have 
reduced the rates on pigs from Derbyshire and Nottinghamshire in 
amounts varying from 1d. to 7d. per ton to stations in South 
Staffordshire; but for delivery to Birmingham the rates have been 
increased 3d. yd ton, besides which an additional 2d. per ton will 
have to be paid by the consignors for unloading—a work which was 
previously performed by the companies for nothing. 

The largest nominal reduction appears in respect of the freights 
from Northampton, which are reduced 1s. 2d. per ton; but vendors 
stated that in reality this is little or no relief, since the companies 
will now only deliver to stations instead of to consignees’ works as 
before, will not unload the pigs, nor will they allow any excess 
weight, not even sand weight, over and above the imperial ton. 
Northampton pigs were to-day about 39s. per ton delivered to 
sidings, and Derbyshire pigs, 40s. 6d. to 41s. 

The wages’ question was idered by the Iron Trade Wages’ 
Board in Wolverhampton on Tuesday. Mr. H. O. Firmstone, who 
presided in the absence of the chairman of the trade, set out the 
masters’ case, stating that they had given notice for a reconsidera- 
tion of the present wages, which would expire after August 23rd, 
in order that there might be some reasonable comparison between 
the rate of wages in this district and those prevailing in the North 
of England. It was notorious that the North of England were 
pushing themselves into this district. They could supply iron even 
at the door of the South Staffordshire makers at prices with which 
the latter could not compete. The Staffordshire puddlers were 
now ‘getting 7s. 3d. per ton, against 6s. 3d. in the North of 
England. Mr. Capper, the operative secretary to the Board, said 
he was instructed to put forward a counter claim of 24 per cent., 
or 6d. per ton, advance in puddlers’ wages. Reckless underselling 
and serious over-production were assigned by the men as the cause 
of the present depression. The men advocated restricted produc- 
tion rather than reduced wages. They would be quite willing to 
work three days a week only. The masters combatted this view; 
and it was unanimously resolved to submit the question to Alder- 
man Avery, of Birmingham, the arbitrator to the Board, and to 
ask him to make an early award. 

The increased demand for coal which has been experienced 
the Cannock Chase colliery owners since the majority of the Sout: 
Staffordshire mines were shut down by the strike and lock-out, has 
just led them to advance prices. Coal has been advanced 1s. per 
ton, and slack 6d., and miners’ wages will be increased in propor- 
tion. This step has infused more spirit into the disaff South 
Staffordshire colliers, who are reiterating their intention of not 
submitting to the reduction. A resolution to this effect has this 
week been passed by the Central Committee, and at the different 
mass meetings the stereotyped decision to “‘play on” is still 
unanimously carried by those miners who attend. 

The manufacture in cast malleable iron, of small light nters’ 
tools, to compete with the cheap German goods abroad and in the 
English market, has been successfully inaugurated at Walsall by 
the Specialité English Tool Manufacturing Company. 

At a meeting of the Mines Drainage Commission in Wolver- 
~ a snag? on Wednesday the mining engineer reported that the 
Moxley and Portobello pumping engines had been stopped. 
These, with Park Lane, made three engines stopped by the 
Commissioners during the last few months—a state of things ren- 
dered possible by their more complete arrangements—and meant a 
saving of about £3000 yearly. The chairman, Mr. W. Bassano, 
stated that the Fly engine at Old Hill had alsobeen stopped. The 
water there was now raised by the Waterfall engine, at an annual 
saving of about £1200. It was decided to levy a general drainage 
rate of 1d. upon every ton of coal, slack, and other minerals raised 
during the past It was incidentally stated that the 


~year, 


income of the Commission on surface work was £15,000 per 
annum. Only £5000 was spent in works, the remainder being 
expended on loan interest ond aiahing fund requirements. 
mportant alterations are about to be carried out upon certain 
of the Birmingham tramway lines. The existing lease to the 
Birmingham Tram and Omnibus Company of the lines between 
Hockley and Bournebrook expires in May next year. The metals 
are at oy 4ft. 8hin. gauge, and it is pro at the expiration 
of the lease to reconstruct them on the 3ft. Gin. gauge. The esti- 
mated cost of this step is £20,000. The alteration of the gauge 
will afford an opportunity of adopting the section of rail with the 
narrow groove which will not admit the wheels of other vehicles, 
in place of the present wide groove section, which causes so much 
inconvenience to vehicular traffic. It is proposed to adopt a solid 
steel rail similar to that recently laid down on the Central Tram- 
ways route. Permission to use steam has been granted for three 
ears. The tramways in Suffolk-street are to be taken up, and the 
ine continued along John Bright and Navigation-streets. The 
3ft. 6hin. gauge will be employed, and the cost is estimated at 
,000. Two new lengths to connect Congreve and Livery-streets 
will be put down at a cost of £1150. In order that this work may 
be done, the Town Council will have to obtain a Provisional Order, 
and it has been decided that it shall apply for it, the terms to be, 
as far as applicable, similar to an Order obtained last session. The 
Birmingham Tram and Omnibus Comp will deposit with the 
Corporation, as a security fund, a sum of money equal to £1250 
= mile, and will rent the line at 4 per cent. on the actual outlay 
or the first fourteen years, and 5 per cent, for the remainder of 
the term. 

In North Staffordshire the ironworkers have this week been laid 
off for the holidays. The home markets are very quiet. Only 
little is doing in hoops and bars, and scarcely more in plates, 
except it be in some cases of girder descriptions. Puddled bars are 
being bought with slightly more freedom. As to foreign business, 
what is being done is small, and mainly on account of the Colonies, 
Russia, East India, and South America, the chief markets remain- 
ing flat. Prices keep very low, and this is the most unsatisfactory 
feature of business. Ordinary bars are plentiful at £6 2s. 6d. down 
to £6, and ordinary crown plates are abundant at £7 12s. 6d. down 
to £7 10s. per ton delivered Liverpool or equal. 

The open market full quotations for finished iron of the make of 
Messrs. Robert Heath and Sons are:—R.H. and R.D. bars, both 
with brand of a crown, £7; ditto best bars, with similar brand, 
£7 10s.; angles and tees, £7 10s. Best angles, £8; best tees, £8 ; 
ge £8 10s.; best plates, £9; best best plates, £10; best best 

t plates, £12. The Ravensdale hoops of the same firm are 
quoted £7 15s., and the Ravensdale sheets £8 5s. All these prices 
— Liverpool and subject to the usual 24 discount for 
cash. 

Messrs. Kinnersly and Co., of the Clough Hall Ironworks, 
quote their list as:—Crown bars, delivered Liverpool, £6 7s. 6d.; 
crown angles, £6 17s. 6d.; crown tees, £7 7s. 6d.; crown plates, 
£7 17s. 6d.; with best qualities 10s. per ton more in each case. 
They quote their best boiler plates £8 5s. per ton for ordinary sizes. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Business both in the iron and the coal trades of 
this district continues extremely dull, with a depressed feeling still 
generally pervading the market so far as the future is concerned. 
The restriction of the output of pig iron by the blowing out or 
damping down of furnaces in the district has so far had ro very per- 
ceptible effect, buyers being still very apathetic about giving out 
orders. In the finished iron trade the weight of business coming 
forward is also still extremely small, and some of the local forges 
have great difficulty in securing work to keep them going even on 
short time. 

The Cardiff meeting of the Institute of Mechanical Engineers 
drew away this week a number of the representatives of the engi- 
neering trades in this district, and there was only a small attend- 
ance on the Manchester Iron Exchange on Tuesday, with very 
little inquiry. Where business was done it was only at the lowest 

ible prices, and no transactions of any weight were reported. 
ncashire makers of pig iron still quote 42s. to 42s. 6d. less 24 for 
forge and foundry qualities delivered equal to Manchester, and do 
not seem inclined to give way upon these figures, as they are for the 
present kept going with deliveriesagainst contracts. Buyers, how- 
ever, are not dis to pay these prices, and local makers are so 
much undersold by district brands, that except where they have a 
special advantage in low rates of carriage to works in the imme- 
date neighbourhood of their furnaces they are ao out of 
the market, and very few new orders are being = For Lincoln- 
shire and Derbyshire brands delivered into this district 41s. to 42s. 
less 24 is being taken; and although some of the makers are not 
i to entertain business at prices so low, these figures really 
represent about the full basis upon whieh any orders that are to be 
got are obtainable. 

The demand for hematites continues extremely dull, but a few 
small orders are reported to have been booked at about 55s. to 
55s. 6d. less 24 for good foundry brands delivered here. 

The manufactured iron trade remains much the same as last 
reported. New orders come forward very slowly, and £5 12s. 6d. 
is about the average price that makers are open to take for good 
qualities of local and North Staffordshire bars delivered here, with 
some common brands to be got at as low as £5 10s. per ton. 

The condition of the engineering trades is pretty accurately 
summarised in the report issued this month by the general secretary 
of the Steam Engine Makers’ Society. I may state that the 
number of unemployed members in receipt of donation benefit 
remains the same as last month, and the secretary states that 
there is no material change in the state of trade since his 
last report, unless it were a downward tendency in localities where 
marine engine work is the principal trade of the district. The 
decline in this branch of industry, the secretary points out, had now 
been going on for nearly twelve months, and it had been of so 
extensive a nature that it had caused the distress to be as heavy, if 
not heavier, than in any period within the past twenty years. 
This was especially the case in the north met grat prcce dis- 
tricts, as the reports from their branches in those parts would bear 
the amplest testimony. Whether the full extent of the depression 
had been reached it was hard to conjecture, but if the decline of 
wages was to be taken as a criterion they might assume that it had, 
for the wages were now almost as low as they were prior to the 
revival of 1880. At locomotive and tool works there seemed to be 
a fair amount of orders in hand, whilst the stationary engine and 
millwright shops seemed to be in general work. I may add that 
machinists in this district continue tolerably well employed, but in 
this branch, as in all others, orders are only got at such low figures 
that they leave little or no margin for profit. 

The rejection by the House of Commons Committee of the Man- 
chester Ship Canal Bill has been received not only with very great 
surprise, but with a considerable feeling of mortification, in this 
district. The promoters of the ship canal, however, do not seem 
to have lost heart, and they are still determined to persevere in 
their efforts to secure an adequate water transit for the large and 
ey va trade interests of this district. Although there is natu- 

'y deep disappointment that the expenditure of time and 
money on the project should, up to the present, have ended so 
unsatisfactorily, still it is not felt that the work so far done has 
been without result. The promoters have now ascertained the 
limits of the opposition with which they have to contend, and 
although the original project—which they still consider the best 
that could be brought forward—may have to be abandoned, there 
are other alternative schemes which have been previously consi- 
dered that they intend to propose, and with regard to which very 
sanguine hopes of success are entertained. Practically the opposition 
has been narrowed to the ible injury which might it to the 
estuary of the Mersey, 


apparently the doubts entertained with 


regard to this portion of the proposed canal have largely, if not 
wholly, influenced the Committee in refusing their sanction to the 
Bill. The construction of the canal up to Warrington is really 
unopposed, except as it affects the lines of the railway companies 
crossing the river, and a further improvement in the gradients 
approaching the required bridges is to be carried out, which will, 
it is thought, effectually remove any opposition the railway com- 
nies have hitherto raised. In order to avoid the estuary of the 
ersey, although the promoters still consider that this is the best 
and the proper outlet for the canal, there are several alternative 
schemes, the chief of which include the formation of a channel on 
the Cheshire side of the estuary, or the cutting of a canal through 
the land between Warrington and Garston. One of these schemes 
it is intended to bring forward for Parliamentary sanction durin 
the next session rather than the project should be abandoned, an 
as the promoters have every ground for hoping that a scheme so 
amended would meet with little more than a nominal opposition, 
they have every hope that comparatively very little further expen- 
diture of time and money will be necessary for bringing their 
efforts to a successful issue, so far as they concern the obtaining 
of the requisite powers for the construction of a ship canal to Man- 
chester. I can only add that so wide and deep an interest has 
been manifested in the proposed scheme, and so much sympathy 
has been expressed for the promoters in the altogether unexpected 
adverse decision of the House of Commons Committee, that they 
feel themselves fully justified in continuing their efforts to secure 


for the district a cheaper means of outlet to the sea which could 


not fail to be of immense advantage to the engineering and other 
branches of industry throughout Lancashire. 

In the coal trade there has been no material change in quoted 
rates with the commencement of the month, but the demand all 
through continues extremely dull, and there is a tendency towards 
weakness in the market. The complete collapse of the colliers’ 
strike in West Lancashire has induced a rather easier tone in the 
prices which sellers are prepared to take for contracts; whilst for 
present requirements the supplies are so plentiful in the market 
that buyers who are in a position to take quantities are able to 
obtain concessions. The average prices at the pit mouth are about 
as under :—Best coal, &s. 6d. to 9s.; seconds, 6s. 6d. to 7s.; common 
house coal, 5s. 6d. to 6s.; steam and forge coal, 5s. to 5s. 6d.; 
burgy, 4s. 9d. to 5s.; best slack, 4s. 3d. up to 4s. 6d.—in a few 
exceptional cases—with good ordinary qualities to be got at about 
3s. 6d. to 4s, per ton. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Master-Cutler this year will be Mr. Bingham, head of the 
firm ot Messrs. Walker and Hall, Electro Works, Howard-street. 
Mr. Bingham, who has lately been gazetted to the colonelsy of 
the 1st West York Engineer Volunteers, is at present in camp 
with them at Cleethorpes; but he returns this week to sail for the 
United States and Canada with Mrs. Bingham and his son. This 
will necessitate the postponement of the Cutlers’ Feast, which is 
usually held on the first Thursday in September. Mr. Bingham 
cannot be back before the third week in September, and after that 
he would uire time to make his arrangements, so that it is 

robable the tanques of the North may not be held till October. 

r. Bingham was Master-Cutler in 1881-82. The Cutlers’ Com- 
pany, though averse to thealteration of date, has a precedent in the 
year of Mr. George Wilson’s Master-Cutlership. 

The Royal assent having now been given to the Dore and Chinley 
Railway, the work of construction will be immediately proceeded 
with. Mr. Storey, C.E., of Derby, will take charge of the Chinley 
portion of the line, and Mr. Parry, C.E., will superintend the con- 
struction of other parts towards Dore. 

The British Society of Mining Students, which has nearly 250 
members, held its annual meeting on Bank Holiday at the Ald- 
warke Main Collieries, belonging to Messrs. John Brown and 
Co. Mr. C. E. Rhodes, the general manager, conducted the 
party over the works. Three seams of coal are worked at these 
collieries, viz., Barnsley Thick, 8ft.; Parkgate, 5ft. 2in.; and 
Swallow Wood, 5ft.6in. The screening arrangements, the method 
of washing the coal for coking purposes, the winding and ventilating 
machinery, the tail and endless rope systems of haulage, and other 
leading features of Aldwarke Main, were explained. At these 
collieries the range of coke ovens includes several sets on the Jamie- 
son ae system, by which several bye-products usually wasted 
can be obtained and utilised. The system is not yet in general use. 
At the meeting, which followed the inspection, the President of 
the Society—Mr. W. Howard—vacated the chair, and Mr. Bulman 
was elected for the ensuing year. Vice-presidents were appointed 
for the North of England, Lancashire, Yorkshire, Derbyshire, 
Staffordshire, and Wales; and Messrs. Routledge, Howard, Durn- 
ford, and Cobbold—the secretary—to form with the vice-presidents 
a working committee. Several safety lamp tests were shown to 
visitors by Mr. Rhodes on an apparatus he had designed for the 


. By the breaking of a carriage axle in an excursion train from 
Sheffield to Cleethorpe on Bank Holiday, considerable damage was 
done to the station at Great Cotes and the signal wires, &c. The 
carriage on which the axle failed swayed and jolted about in an 
alarming manner, struck against a gate post, and ripped up the 
platform as the train dashed through the station. It is a marvel 
that the six passengers injured were so slightly hurt—they were 
able to proceed on their journey. It is said that on the axle being 
examined a distinct internal flaw was perceptible. The carriage 
axles were tapped at Letford in the usual way, but this kind of 
en is insufficient to reveal a fault in the body of the 
metal, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Business was almost at a standstill at the Cleveland iron 
market held at Middlesbrough on Tuesday last, the attendance 
being exceedingly small. Notwithstanding the announcement that 
stocks had increased 7620 tons in July, the principal makers 
steadily maintained their prices. Merchants still quote No. 3 
g.m.b. at 36s. 9d. per ton, but, having only small lots to dispose 
of, the few sales they make have little, if any, effect upon the 
market. Makers’ price for No. 3 remains at 37s. for prompt 
delivery, and for forge iron 35s. to 35s. 6d. per ton. Some of them 
have now become reconciled to the first-named figure in view of the 
continued slackness of demand. 

Warrants are offered at 36s. 9d. per ton, but there is no demand 
for them. 

The stock of Cleveland iron in Messrs. Connal’s store at Middles- 
brough continues to decrease, but only at a slow rate. 

In the manufactured iron trade dulness prevails, with no imme- 
diate prospect of a change for the better. Orders are scarce, and 
the mills which are still in operation work very irregularly. 
Makers continue to quote ship plates at £5 to £5 2s. 6d. per ton ; 
shipbuilding angles 15s. to £4 17s. 6d., and common bars at 
£5 2s. 6d. to £5 5s,—all on trucks at works; cash 10th, less 24 per 


cent. 

The e: statistics for July show that 71,817 tons of pig iron 
and 38,923 tons of manufactured iron and steel were shipped from 
the Tees during the month. This is a great falling off so far as 
pig iron is concerned, being about 8000 tons less than in June, and 
about 21,000 tons less than in May. The principal items in the 
shipment of pig iron are as follows:—To Scotland, 19,126 tons ; 
to Germany, 10,911 tons; to Russia, 7310 tons; to Wales, 6170 
tons; to France, 5481 tons; and to Holland, 4272 tons. 

The accountant’s certificate, issued under the Durham miners’ 
sliding scale, shows that the average net selling price of coal 
for the three months ending June 30th was 4s. 8°07d. per ton, The 
prevailing rate of wages of miners, colliery engine, and cokemen, 


will therefore be reduced 1} per cent, 


Ava. 8, 1884. 


THE ENGINEER. 


115 


Messrs. Bolckow, and Co. have de- 
cided to keep their blas at Witton Park 
at work for six weeks longer. This determina- 

tion has been come to, in obedience to pressure 
brought to bear upon them by the inhabitants of 
the surrounding district. The latter think that 
the North-Eastern Railway Company may be 
induced to lower its rates on minerals rather 
than see the furnaces blown out. The hope that 
they will take this view is, however, generally 
regarded as but a forlorn one. 

The Steel Works at Eston are entirely closed 
for want of orders, There is a prospect of re- 
owes, them after a time, but weeks will pro- 
bably first. The Eston blast furnaces 
por Ba owever, in blast, and the Pig iron they 
make is sold whenever purchasers can be found. 

The North-Eastern Steel Works continue very 
busy for the present. This arises from their 
having been, permitted, _ by arrangement with the 
Rail- s C to book a large con- 
tract for rails without competition. They are 
also getting considerable benefit from age 
cultivated a miscellaneous trade in ingots an 
slabs, for wire drawers, tin-plate makers, and 
plate and angle makers. 

According to the ironmasters’ return for July, 
just issued, there have been ninety-nine “py 
in blast during the month, and the out, wh by 
iron of all kinds has been 201 »721 tons, 
tons less than in June. The stock of pig yo al 
the whole district is 277,519 tons, or an increase 
of 7620 tons for the month, 

The loss of the steamer, Dione, 
off Gravesend, on Sunday ¥ ht last, has naturally 
caused a great sensation t roughout Tees-side, 
The vessel coming and going as she has been wont 
to do every week for years, was familiar to eve 
ooe. The idea of her going to the bottom wit 
such suddenness as to give no chance whatever to 
more than half her crew and passengers was too 
awful to realise easily. The vessel will soon be 
replaced from the tiers upon tiers of those now 
laid up in North-eastern ports. But the gap in 
tmany @ household will not be so easily fi filled. 
The accident is very similar to that which some 
months since took place in the Irish . 
when a new vessel from the Clyde ran into 
an Irish mail steamer belonging to the 
London and North-Western Railway Company, 
striking her amidships and sinking her imme- 
diately. The Dione was built of iron, and the 
mail boat of steel. But whether ships be built of 
steel or iron seems to be of little consequence in 
cases of serious collision ; they go down all the 
same, like tinpots. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow iron market was closed from 
Friday till Tuesday owing to the Bank Holiday. 
Since it re-opened there has only been a very 
moderate business in warrants, the prices of 
which do not show much alteration. Since last 
report an additional furnace has been put in blast 
at the Clyde Ironworks, and there is now a total 
of 95 in operation, as compared with 115 at the 
corresponding date last year. The amount of the 
shipments of Scotch pigs to foreign ports does 
not show any improvement. The Russian de- 
mand is now very poor, and that to America, 
though slightly better, is not at all satisfactory. 
Stocks in Messrs. Connal and Co.’s stores exhibit 
but a small decrease. 

Business was done in the Glasgow warrant 
market on Friday forenoon at 41s. 64d. to 41s. 7d. 
cash, and 41s. . to 41s, 9d, one month; the 
afternoon quotations being 41s. 7d. cash, and 
41s, 9d. one month. The market was shut on 
Monday. Transactions occurred on Tuesday at 
41s. Ghd. to 41s. 43d. cash, and 41s. 84d. to 
41s. 6d. one month. On W ednesday transactions 
at 41s. 4d. cash. To-day—Thursday—in conse- 


quence of cxeges erated stat t with ref 
to the shipbuilding trade, the price of warrants 
advanced to 41s, 8d., but subsequently declined 


somewhat on these statements being discredited. 

The values of makers’ pig iron are as follows :— 
Gartsherrie, f.o.b, at Glasgow, per ton, No. 1 
Bis. 6d.; No. 3, 50s.; Coltness, 57s. 6d. and 
51s.; Langloan, "53s. 9d. and 5is. 6d.; Sum- 
merlee, 5ls. and 46s. 6d.; Calder, 51s. 6d. and 
46s. 6d.; Carnbroe, 50s. and 46s. 6d.; Clyde, 
45s. and 45s.; Monkland, 42s. 6d. and 40s. 3d.; 
Quarter, 42s. 6d. and 40s. "6d.; van, at Broomie- 
law, 42s, 6d. and 40s. 6d. Shotts, at Leith, 
51s. 6d. and 51s,; Carron, at Grangemouth, 48s, 
(specially selected, - ), and 47s. 6d.; Kinneil, 
at Bo'ness, 44s. and 43s.; Glengarnock, at 
Ardrossan, 50s. and 43s.; Eglinton, 44s. and 
41s.; Dalmellington, 47s. and 42s, 6d. 


In the malleable iron department there is- 


scarcely any favourable change. A few small 
orders are booked, but there are not sufficient to 
influence the trade as a whole. The past week’s 
shipments of iron manufactures from Glasgow 
were comparatively small. They included 
£25,200 worth of locomotive engines, £4620 mill 
machinery, £5310 steel goods, and ¥21,700 general 
iron manufactures, 

The coal trade has been active in the shipping | a 
oueenent, and in the course of the week some 

large cargoes were despatched from Glasgow, 
pa uding 2300 tons to San Francisco, 2130 to 
Demerara, 2950 to © tadt, 2350 to I 
1480 to Savona, 750 to Oporto, 500 to Quebec, 
&c. F.o.b. prices of coals at Glasgow are, on the 
whole, well maintained. The week's exports from 
Leith have also been | se exceeding 8000 tons, 
while 9236 tons were despatched from Ayr, and 
12,424 tons from Grangemouth. There is a dull 
inquiry for furnace coals, but household sorts are 
in fair request. The shipments of coal from 
Scotch ports to date show a decrease of 90,000 
tons compared with those for the corresponding 
period of 1883. 

Efforts are now being made to raise the neces- 
sary capital for the construction of the railway, 
sanctioned by the present session of Parliament, 
for affording communication between the Lanark- 
shire coalfields and the Ayrshire pots. The 
capital amounts to £375,000, of which £100,000 
has been applied for privately, The scheme is 
expected greatly to extend the shipping trade in 
coals in Ayrshire. The Glasgow and South- 
Western Railway will immediately greatly in- 
crease the facilities for the transit of minerals to 
Ayrshire ports. 


Mr. John Connal, secretary to the coalmasters 
of Fife and Clackmannan, has written to the 
secretary of the miners—Mr. Weir—that the 
coalowners have resolved to accept the sliding 
scale of wages proposed by Mr, Weir, viz., that for 
every 3d. Fabre advance received on the average 


price of o: steam coal shipped at Burntisland, 
wages to rise ise 2h 4 per cent., for every 3d. per ton 
reduction in rice wages to fall 24 per cent, 

the basis to be the present wages earned, and 


THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of 


*.* It has come to our notice that some applicants 
Patent-office Sales Department, for Patent Specificat: hee 
have caused much trouble and 


both to themselves and to the Patent-office 
giving the number the page of THE ll ger at whic 
the ‘ion require is referred to, 


the shipping prices realised. Mr. Connal says giving 


that wages are higher at present than the prices 
warrant, but ng," masters are willing, as a matter 
of compromise, to give the scale a fair chance. 
At a meeting of the Miners’ Committee, at which 
this letter was read, Mr. Weir pointed out that 
this was not the scale he pou What he 
asked was that the basis sh d be taken from 
the prices obtained from 1st ‘Mesteien, 1883, to 
31st January, 1884. Wages were then 1s. higher 
than how, and prices had only been reduced 1s, 
per ton, so that the basis referred to by Mr. 
Connal would be disadvantageous to the men. 
Mr. Weir was instructed to inform Mr. Connal 
that the basis offered was not satisfactory. 


The shareholders of the Midlothian Oil Com- 
pany have elected a new board of directors, who 
are pledged to do their utmost to retrieve the 
18 | position of the company. The first general 
meeting of the Holmes Oil Com nee was held in 
Glasgow a few days ago, when John Millar, 
the chairman, explained that the directors had 
unanimously resolved to adopt the Young and 
Beilby Pentland retort as that which at present 

ielded the best results. They were erecting two 

nches of these retorts, which would distil 200 
tons of shale per day, and thirty workmen’s 
houses were also in course of erection. 

There were 26 vessels with an te 
tonnage of 21,690 launched from the Clyde ship- 
yards in July,’ against 28 vessels and 30,144 tons 
in the same month last year. ‘The seven months’ 
work comprises 169 vessels and 171,613 tons, 
against 169 vessels and 226,130 tons in ‘the corre- 
sponding period of 1883, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


I HAVE no good news to report of our iron in- 
dustry. A few fresh orders are coming in from 
America, but none of any consequence, and the 
trade is principally of a hand-to-mouth character. 
Dowlais is short of orders, and I hear gloomy 
forebodings amongst the agents. 

It is fortunate that we have a little business 
with America and Canada, or the mills must stop 
in several quarters, Last week the despatches of 
manufactured iron and steel amounted to 5000 
tons. This was principally from Newport. I do 
not think that 100 tons left Cardiff. Coal exports 
are up to average, and the principal collieries 
are maintaining their output. Trade, in fact, 
may be regarded as firm in respect of best 
qualities, but there is no return, so far, of the rush, 
and work continues forward and orderly on rail 
and at docks. = may be taken as satisfactory 
for the time of ouse coal and seconds are 
dull. For sma oo the inquiry is free at firm 
quotations, and stocks are being cleared 
have not b deteriorat: 
patent fuel. From Cardiff the 
total of 4780 tons of fuel left this week. From 
Swansea, which commands the best trade in this 
commodity, the exports last week nearly reached 
12,000tons. There was a good deal of excitement 
last week in the Rhondda district when the news 
arrived that the Barry Bill had . Now 
there will be a general shaking hands all round, I 
hope, and every nerve strained to do the best for 
the mineral development of the district. 

But there are one or two points which should 
be noted before this great fight is forgotten. It 
has cost the promoters ,000, and now that 
they have gained the victory, they are scrutinisi 
results somewhat dolefully. hat they wan 
was a new railway, and this the Lords would not 
give. This leaves them in this position—and I 
invite careful attention to an unprejudiced 
opinion:—They be as much as ever in the 
hands of the Taff Vale Railway Co,, whose interest, 
naturally, will be to favour its ‘own instead of 
Barry traffic, and take it to its own ports of 
shipment, which will be four miles nearer the 
collieries. In fact, when Barry traffic leaves the 
Taff Vale system, whether it be at Hafod Junc- 
tion or Treforest Junction, the Barry Company 
must, in order to place it upon the same footing 
as Taff traffic, carry four miles gratis. Four 
miles in a long lead of a hundred would not be 
worth speaking about, but four miles in twelve, 
which is the difference from Treforest to Cardiff, 
is simply 33 per cent. 

RS — just seen a copy of the Taff Vale half- 

ly report, which aon that in the wags of 
ao tors to increase facilities, t have, 
even with a larger revenue by some over 
the corresponding half of last year, only £148,797 
e total, and acco! ingly a dividend o' 
cent. and 6 per cent. bonus is declared. wi 
I note some improvement in a industry, 
as shown the starting of another steamship 
poten is is the ‘‘ Gwenthian,” mostly pro- 
‘Neath ‘Harbour Smel d Rolling 
e Neat rbour Sme' ani 
Works Company has been a 

This week the president and members of the 
Mechanical Engineers’ visited Cardiff. 
Mr. T. H. Riches has had all local arrangements, 
and the programme is a good one. Monday was 

esday they inspected the Docks, and 
og the evening dined, at the Marquis of Bute’s 
invitation, at the Drill Hall. Wednesday Treher- 
bert was visited, and the route of the week 


ppeared more sinister, oat the 
opinion of Mr. Lowthian Bell and others on the 
crisis, at one of the mee of the ical 
Engineers, is looked for 


to with interest, 


pow oy and giving the numbers there found, which yan 
to the pages, | to those pages and 
Jinding the numbers of the ¢ Bpecification. 


Applications for L Letters Patent. 


28th July, 1884. 
10.685. CLutcHes for Connectinec PuLLeys to SHarts, 
A. M. Clark.—(Z. Barrath and J. Paddack, U.S.) 
10,686. CONVERTING ARTICHOKE JUICE into LEVULOSE, 
A. M. Clark.—(£. L. J. Bonijace, Paris.) 


29th July, 1884, 


10,687, WaTER-cLosets, &c., J. Shanks, Barrhead. 

10, 638. Gear for Cocaina MILLS, J. Riley, Glasgow. 

10, "689. STEAM BoiLers, G. Stevenson, Airdrie. 

10,690. and BLocks, C. McG. Bate, Newcastle- 
on-Tyne. 

10, = PRESERVING GREEN Crops, F. Silvester, New- 


10,092, OpenrNe and ScutcHina Cotton, 8. Tweedale, 
Accrin, 


10,693. Rotary Pumps, G. A. J. Schott, Bradford. 

10,694, AUTOMATIC Brake for Sewino Macuines, F. W. 
Cheetham, Hyde. 

10,695. ATTACHING MeraLtic Tops to Lamps, &., J. P. 
Simms, Soho, 

10,696, ALARMS, C. T. Powell, Handsworth. 

10 — PROOFING Composition, W. 

10,98, Lappers, F. Winter, 

10,699. CONTROLLING ELECTRIC CURRENTS, J. Tavener, 
Basingstoke. 

10,700. Manoiinc and Wrinoainc Macuines, J. 
Ormerod, Haslingden. 

10,701. Rope Cup, E. Ormerod, Atherton. 

10,702. Corsets, M. A. Devenish, Caistor. 

10,70. Latcnes, W. B. Shorland, Manchester. 

Layina Tetecrapn, &c., Wires, J. C. Sellars, 


enhead. 

10,705. Grittes for Prorecrine Fronts, A. Att- 
B. C. and L. C. Ti 
10,706. , &c., Biscur . C. an 

Birkenhead. 
10,707. Trencn, J. Wolstenholme, Radcliffe. 
10,708, Sips, J. Buchanan, Gourock. 
10,709. ne Hay, &c., on to Stacks, H. Yorath, 


10,710. Burrer Boxes, J. Tordoff, Leeds. 
10,711. VeLociPEDE BELLs, A. C. Houston and R. E. 


Phillips, Lo London. 
for Supportixe Curtains, E. J. Day, 


London, 

10,713, Rattway W. H. Beck.—(7. C. Miles, 
New York.) 

10,714. Excentric WHEELS, M. Heslop, London. 

10,715. Tosacco Pipgs, &c., A. H. Storey, London. 

10, 716. NEEDLE-cases, E. A. Jahncke and H. W. 
Herbst, London, 

10,717. SypHoninG Apparatus, W. J. Holmes, London. 

10, 718. diy Matrice, &., A. H. Reed.—(M. 4. 


t, Chicago.) 
10, for Makinc Bortte Necks, A. J. T. Wild, 
10, 720. for Printine, &c., Paper, &c., F. E. 
ore, London. 


10,721. C. E. Hencke.—(C. 
Knapp, jun., 

10,722. MIGNONETTE Cc. E. Hencke.—(C. 
Knapp, jun., Saxony. 

10,723. MAcHINES for Pianina, &c., Boarps, H. C. 
Tunis, Baltimore, U.S. 

STEAM Enaine, H. J. Haddan.—(A. Zalm, Hol- 


nd.) 
10, a5. Sroves, &c. C. Davidson, Belfast. 
10,726, HEATING OvENs, &c., G. Rydill, 


10,727, H. E. Attwoed 


10,728. SHIRTS, G. J. Gissing, London. 

10,729. Gavatne Liquors, P. Colligan, 

10, 730. ENRICHING MILK, W. McDonnell, Dublin, 
10,731. Fivusa Ta R. Weaver, London. 

10,732. ApvERTISING, O. J. Smiles, London. 

10,733. Batrery Ce.ts, J. C. Howell, London. 

10,734, Stanp or Houper, A. M. Clark.—(N. Robertson, 


Canada.) 

10,735. Gun and Provectite, A. M. Clark.—(J. Wil- 
liams, Kentucky, U.S.) 

Bicycies, &c., A. 8. Bowley, 


on. 
Car Couptines, W. H. Thurmond, Georgia, 


10,738. SPRING-BENDING and ForMING MAcHINEs, G. 
Norwood, Connecticut, U.S. 

10,739. RECOVERING, the Herat Exnavust 
VaPours or Gases, M. , German 

10,740. Puriryina, &c., Liquors, Ww. Lake.( The 
Cushing Process Company, ae, U.S.) 

10,741. from Sreps, T. Robinson, 


10,742. ‘WATER-CLOSET Apparatus, 8S. B. Goslin and 
3. J. wn, London. 

10,743. ExTractinec from of 
HYDROGEN, G. F. ern.—(Dr. H. von Miller and 
C. Opl, Austrian-Silesia.) 

10,744. Execrric -ALARMS, J.C. Chambers, Leeds. 

10, 745. CRANK AXLEs, D. Joy, London, 

10, 746. Enarnes, D. Joy, London. 

10, 747. Ratxs for Lentz, Germany. 

10, 748, TOUGHENED Gass, C. D. Abel.—(Za 
Général le du Verre et du Cristal Trempes, Paris.) 


30th July, 1884, 
for Curtinc Mera, C. Mather, Man- 


ester. 
10,750. for Wrinaina, &c., Macnines, R. 
mn, Manchester. 
10, AUTOMATIC Sprinc Hince, R. Ann, Hands- 
TonavE and Groove Hanp Pianss, T. Hopkins, 
10,753. Mera Cases for Marine Tovepreces, J. Allen, 
Birmin gham. 


10,754. Loox Spinp E, W. Buller, Birmingham, 

10,755. TREATMENT GuTTA-PERCHA ARTICLES, E. 
Dodd, London. 

10,756. APPARATUS EMPLOYED during the Heatine and 
of and Cisterns, J. Collier and E. 
Binns, Halifax. 

10,757. Parixe of Boots and Sxogs, F. Cutlan, 


10,7 TEAM JET VENTILATORS for MI organ, 

Mountain Ash. 

10,759. VentiILatine, J. C. Baker, Liv 

10, 760. SLIDES or FasTENiNos for the tr, A. Sedg- 
wick, Liverpool. 

10,761. Frrrine, &c., Boats, W. Welch, Portsmouth. 

10,762, Tweezers for CuTLERY, J. Coombs, Sheffield. 

USED in the MANUFACTURE of PAPER 

Plummer, , Edinburgh. 

10, 764. 

10,765. Ivory, P. Merriam, London. 
10,766, BotLer Furnaces, H. Thompson, London. 

10,767. INDIA-RUBBER FRoos for HORSESHOR Paps, R. 


, Manchester. 
10,768, WASHING CLoruEs, E, Taylor, Bury. 


‘| 10,770. Bicycies, W. 


10,769. CuRLING ao J. Ainsworth, Over Darwen 
. A. Rudling and J. F. Cofiin, 


in. 
10,771. Gas Governors, D. B. Peebles, Bonnington. 
10, 772. Gas Burwers, R. Flosky, Prussia. 
10,778. DRIVING and STEERING VELOCcIPEDES, &e., J. 


10,774. Venicte Brakes, J. Smith, Nottingham. 

10,775. Dryine Grain, &c,, G. M. Parkinson and J. G. 
Walker, Doncaster. 

10,776. Lawn TENNIS Pots, R. P. Brown, Yorkshire. 

10,777. Connecrine CHIsELs to their Hanpies, &c., G. 
Heaton, Oldbi 

10,778. ELectric J. G. Lorrain, London. 

779. VeLocipepes, W. E. Hurrell, London, aud W. 
Surbiton. 

Drivine of TRACTION , A. 

and R. H. Shaw, Leeds, and J Whittingham, 


Nan 
10, Appino Macuine, G. F. Redfern.—(A. J. RB. 
Coutinho, Port 
10,782. Lawn Tennis Boots and Suogs, R. B. J. T. 
Soanes, London. 
_— AFFIXING Postace Stamps, R. W. Thomas and 
C. Smith, London. 
10, ves CLEANING GRoovep Rats, R. Brand, London. 
10,785. Putverisine and Sirrina Coat, A. Sottiaux, 
Belgium. 
10,786. TovucHeNnED Opat Giass, &c., C. D. Abel.—(La 
Compagnie Générale du Verre et du Cristal Trempés, 


10,787. Lamps for Rattway Carriaces, T. J. Brewer. 
T. W. Shaw, Natal.) 

10,788. Bicycies, R. Laurence, London 

10,789. Hors, F. O. Heinrich, Wimbledon. 


Bist July, 1884. 

10,790. Extractinc Tar and Amonta from the Gases 
of Biast Furnaces, J. Dempster. 

19,791. Secr-actinc Brakes for Tram-cars, &c., R. 

odfrey and J. A. B. Bennett, King’s Hea 
10,792. Breacaine, &c., Woven Fasrics, J. Farmer.— 
ance, Germany.) 

10,793. InpicaTine the Stations at which Raitway 
TRAINS Stop, D. K. Simpson, 

10,794. DisPLAYING ARTICLES ‘in SHoP Winpows, F. 
Mclivenna, London. 

10,795. Huss for Bicycie, &c., WHEeExs, A. Lilwall, C. 
Binks, and W. James, Birkenhead. 

10,796. Tape Frames for Dryinc Yarns, T. Long- 
worth and J. Mercer, Blackburn. 

Inpicatine the Serep of Steam Enoines, H. 


ot. 
10,798. MecHANICAL FicurE or Toy, W. R. Seaton, 
anchester. 
10,799. Raisine and Lowerina Encine Carmyeys, T. 
. Airey, Gainsborou 
10,300. TABLE Forks, J. J.C. Valpy, East Dereham. 
10,801. SEcuRING to SpinpLEs, H. T. Owens, 
Birmingham. 
Racks, J. Hewitt.—{J. T. Foster, New 
er: ) 
10, > and Opentna Enve.opss, E. F. Lever, 


Srrercuers for Boots and Sxoks, E. Shayler, 
mdon. 
ae DisPLayInG ADVERTISEMENTS, &c., J. Brown, 


vi 
10,806. HanpLes of CuTiery, C. Ibbotson, 
Sheffield. 
10,807. Mirror Frames, W. H. Birmingham. 
10,808. Secorina Erzvators to Banps, J. Bentley, 
rm) 


10,809. WHEELS for PeramMBuators, G. Gibbs, Leeds. 

10, 810. ADVERTISING on WooDEN MATCHES, R. Besley, 
Herne Hill. 

10,811. [ron Oxipes, J. MacTear, 

10, 812. Furnaces for CuemicaL Processes, &c., J. 
MacTear, Glasgow. 

10,813. OBIAINING MANGANESE OXIDE from MANGANESE 
Sutpuate, J. MacTear, Glasgow. 

10,814. Fitters, D. Clerk, Glasgow. 

10, Water in STEAM Borers, D. 


10, 821. WATER CLoseEts, K Honeyman and W. P. 
Buchan, Glasgow. 

10,822. WICKER Baskets, B. Hawerkamp. — (0. 
‘Schleicher, Prussia.) 

10, Mareriat for Roaps, &c., C. F. Stollmeyer, 


ndon. 
10,824. Macuines for Dressrnc Maree, &c., W. H. 
urke.—( MM. Belgium.) 
825. VELOcIPEDEs, C. mdon. 
0,826, the of Liquips, W. A. M. 
“toon and J. M. Porter, Leeds. 
10,827. Sarery ‘Lames, H. Armstrong, London. 
10, 828. BorLers, J. Corbett, Carlisle. 
10, 829. AcruaTinc DapBinc Brusnes for ComBIne 
Woot, J.J. Richardson, Horsfort! 
10,830, Brass Hinogs, J. H. Starling and J. W. Barnes, 


10,831. Apvertisrnc Box for Cigarettes, &c., A. 
Lafargue, London, 

10,832. ‘APPARATUS for ConpEensine Steam, H. H. Lake. 
—(N. Jolly, France.) 


lst August, 1884. 
10,833. Lamps, T. C. J. 
10, 834. Gas Lamps, T. C. J. Thomas, London. 
10, 835. ScRaPING and Drains, G. Gowing, 


pon. 
10,836. JARS for Preservina Meat, &c., G. Gardner, 
Li 


ive! 

10,837. Woop and Inpia-RuBBER Cork, 8. Pritchard 

and e8, ‘ingham., 

10,888. Box for Suutries for Hoipine 
Boxers, T. Webster, Morley. 

10,839, for CARRIAGES, F. Bayling and T. 
Taylor, Coventry. 

10,840. Bicyctes and Tricycies, C. A. E. T. Palmer, 
Aston-juxta- Birmingham. 

10,841. Hanp SHears, F. Harris and J. Woolhouse, 
Sheffield. 


10,842. Beartna Reins for Horses, &c., R. Hartley, 
Carshalton. ‘ 


10,843. and Mixine Gratin, J. D. Tomlin- 

son, 

10,844. Grain Evevators, J. D. Rochdale. 

10,845. CHILDREN’s Brps or Cots, W. . Hatchman, 
mdon. 


10,846. Suips’ BLocks, J. Manifold, Liverpool. 

10,847. Execrric Arc Lamp, R. H. Gould, London. 

10,848. Packrne Casgs, G. H. Ellis, Exeter. 

10,849. Larynooscors, A. H. Vesey, London. 

10,850. Jorntina of SaniTaRY Pipes, D. Cockshaw, 
Glass Ho ughton. 

10, ~ WHEELS and Axes, H. Sainsbury, 


on, 
10,852. ELecTricaAL Brakes, G. Forbes and I. A. 
Timmis, London. 
10,853. CupBoaRD Fasreners, J. Brendon, jun., and 
G. rendon, Callington. 
10, 854. CIRCULAR Saw BENCH, H. and T. T. Onslow, 


10,855. PREVENTING the RapiaTion of Heatand Trans- 
Mission of CoLp, B. Rhodes, London. 

10,856. HERMETICALLY SEALING FIRE-EXTINGUISHING 
GRENADES, E. P. Alexander.—{J. H. Pierce, Chicago.) 

10,857. CorKscREWs, G. Paffrath, Germany. 

10,858. Propucina Motive Power, &e.; J. Royle, 

anchester. 
10,859, AUTOMATIC Continvous Brakg, C. Helli- 


(A. Nobel and * Fehrenbach, Paria) 

10,861. Heatina Liguips, W. L. Wise (7. A. de 
Koster, Amsterdam, ~ 

10,862. Harvestinc Macaines, B. Samuelson.—(C. W. 
Marsh, Illinois.) 


¢ has been made by looking at THE ENGINEER 
*,* When patents have been “communicated,” the 
name and address of the communicating party are 
printed in italics. 
| 
10,818. AxLe Boxes, W. 8. G. Baker, Maryland, U.S. 
10,819. BotrLe Stoppers, T. McDonald, London. 
On Tuesday night a large engineering works at Bs 
ardiff was destroyed by fire. 
Bad news reaches me from the Llanelly district | 
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20,868. 8 Water to Borers, &c., G. 
1038647 Vuwcanisep Frere, &c., F. Taylor, 


10,866. Desks, M. T. Neale, 

10,867. Cuarr R. , London. 

10,868. Formine a Secvace in EAVING, A. Clarke. 
—(J. & Lamond, New Jersey, U.S.) _ 

10,369. DisTRIBUTING c. D. Société 
‘Anonyme des Produits Chimi: 
de Javel, Paris.) 

10,870. PoniFicaTion or C. D. 

and M. C. A. Ruffin, Paris.) 

10, 871. — for Recoverine Nirrovs Propvcts, 


10,872. Swarr CovpLics, A.M. Almond, 


‘New York.) 
2nd August, 1884. 
— Tricycies, J. Sawbridge and J. Blower, Long- 


10,874. Corkscrew, M. 
Fear P. Wilson, 


10,875. Sprrines, F. L. 
10,876. Bact Casters, J. Wilkinson, 


10,877. Rotary Enocixes and Pumps, W. B. Sayers, 

10 878. Sarety Apparatus for Drivine, J. 8. Stubbs, 
Manchester. 

10,879. Compryation Corkscrew, C. Woodroffe, 
Walton-on-the-Naze. 

10,880. Vetver, R. 8. ( Oldham. 

10,881. Carpinc Enorxes, G. Ashworth, Manchester, 


and J. A. Hart, Stock 
10, Leprcavons for TexTiLE Macuivery, D. and F. 
WATCHES and Keys, G. Newton, Liverpool. 
10,884. Levee Locks, J. B. and T. B. Fidler, Wolver- 


pton. 
Gas Moror Enarnes, J. Sha 
PrepaRine [Ron SHEETS, and J. Taylor, 

rhamp' 

10,887. Motor, J. E. Walsh.—(A. D. Meunier, 
Tauxign y.) 

10,888. J. E. Walsh.—(C. D. Cuper, Paris.) 

10, 889. GARTERS, M. Wilson, Manchester. 

10, 890. CarousaL, E. U: 


ingen, Prussia. 
10, 891. Tricycxss, F. J Gibbons, 
10,802. Sprines for BIcycies, Ww. 


H. E., and J. C. 
Accrington. 

10,894. Cueck Freep Va.ve for G. J. Dickin- 
son.—{J. H. Bedson, Colorado, 

10,895. Cigarettes, J. Taylor, London, 

10,896. Lamps, J. Hinks, Birm 

10, ode SUPPORTING SHELVES of Or Ovens, J. F. and G. E. 


right, Birmingham. 
10,898. Coverres for Suarts of Carriaces, C. Clarke, 
ing’ 
10, a for Bicycixs, J. A. Lamplugh, Birm- 
10,900. ConDENSIBLE Propucts from CoaL, 
J. G. London. 
— for Maxrne Type, &c., E. G. Brewer. 


, Brussels. 

10,902. Pews, C. A. Connock, London. 

10,908. BREECH-LOADING Fire-arms, H. H. Lake.—(H. 
Allender, Michigan, U.S.) 

10,904. Improvep Warstcoat, E. Watson, London. 

10, '905. Hose Covpiines, H. H. Lake.—(C. B. Mark, 
Michigan, 

10,906. ConTRoLLING Arr in ATmosPHFRic Brakes, H. 
H. Lake.(C. EB. Mark, Michigan, U.S. 

10,907. ELecrricaL F. Jenkin, Edinburgh. 

10; 908. CraDLes, J. Hornsby, J. Innocent, and F. C. 
Southwell, Grantham. 

10, and Mowrne Macuarnes, W. J. Burgess, 


10,910. Water Merrers, H. W. Pearson, Bristol. 
10,911. W. B. Woodbury, London. 


ABSTRAOTS OF SPECIFICATIONS. 


by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


5061. Apparatus For Getrinc Coal, &., WITHOUT 
THE USE OF ExpLosives, W. F. Hall and W. Low, 
Durham.—24th October, 1883. 4d. 

This relates to improvements on patent No, 3370, 
A.D. 1883, in which an ap; tus is described for horiny 
a series of holes in suitable ie positions in the coal, and 
then breaking a mass down by means of a wedge, 
screw, and levers. The present pane consists in 
the use of a compound bar to be inserted in the holes 
in the coal and fitted with ‘7 movable blocks, which 
upon being moved apart break down mass. 
edges inserted between the blocks and actuated by 
screws force the blocks apart. 

5470. Macunves, H. H. Lake, Lon- 
don.—20th November, 1883.—(A communication from 
J. McTighe and ]. T. McConnell, Pittsburgh, 
Pennsylvania, U.S.) 6d. 

The cores field magnets are vertical and 
ape oblong in cross section, —_ form the frame 

of the The re pieces project 
inwardly, and are shaped to the Sotent of the arma- 
commutator consists of two insulating 
rings having their adjacent faces convex and radially 
, and a series terposed m bars having 

their ends rabbeted to fit the faces of the rings. 

6493. Canovey Cowis VentiLators, F. Leslie, 
London.—23rd November, 1883. 6d. 

A series of truncated conical sheets are mounted one 
over the other on the upper end of’ the flue ne Pipe, and and 
‘level with the top cone an annular plate is 
Sop upper cotie aud parallel to he an 

upper cone and pai ann’ 

$ horizontal plate or disc is fixed. 


5636. Hersam ENGINES, Brooklyn, 
— 1883. 


yegenera’ 
which y zones of low temperature are lowered athe 
xegenefatcr, and the water cools not only the air 
ak — to and from the cool end of the f.--F 

ylinder itself. The engine is regulated 

iy by a which operates by shift 

changing pistons. A workin 
in a cylin is locas 


the picks; imparting to th lateral feeding 
adjusting the machine to any 


and 
angle. 


5664. Governixo STeam &c., W. Knowles, 
Bolton.—ith December, 1 6d. 


governor operating the cut-off, or the throttle valve of 
steam engines i to the varying conditions of 
load and pressure; and it ists in an arrang 
for automatically shifting a strap along coni 
vy, which the ordin governor is actuati such 


ting arrangement controlled by a supple- 
mentay governor driven by the engine. 


5697. LicuTinc anp EXTINGUISHING oR RalIsING AND 
LoWERING Fuiames, G. P. Ganster, 


ment of clockwork 

a cluster of lights in 
a lamp, whereby all the burners are ignited at a eo 
hour, all but one burner extinguished at another hour, 
and the one extinguished at a third fixed 
hour, such hours capable of variation. 


5707. Hee.inc Boots anp J. 
Keats, near Stoke-upon-Trent.—11th 
1s. 


This relates to the general construction of machines 
for heeling and finishing boots and shoes, and includes 
the use of an expanding post for supporting and 
work to the insertion of the 
nails proper places; an external nailing - 
and a rasp having a detachable 


5726. For Launprigs, &c., M. 
— and J. Martin, London.—13th December, 


This relates to mechanism for givin g and regulati: 
motion in any desired direction ¢ the iron, means in 
admitting and exhausting the heating medium to and 
from the iron, and also means for raising and depress- 
ing or exerting pressure on the same. 


5736. Macuines, P. W. Williams, 
oo, —13th December, 1883.—( Not proceeded with.) 


This relates to a machine for generating continuous 
currents, and having one or more circular magnet 
poles or poles of same polarity arranged in a circle. 
5752. Stern FRAME FOR Screw STEAMERS, e7 J. D. 

Christie, Ty —15th D ber, 1883. 

This consists in constru stern frames P- screw 
steamers so that the fo: post curves back wards 
and merges into the rudder post at top and bottom of 
—— for the screw, so as to give better support to 

boss carrying the propeller shaft and cause the 
frames to rest upon the post, the shell plating being 
attached to the post by simple flanging. 
ManvuracturE or Cast MetaL Pipes, &c., W. 
e, London.—l5th December, 1883.—(4 commu- 
Shickle, St. Lowis, U.S.) 1s. 6d. 

This relates, First, to for cores 
and moulds for castin consists in depositing 
the material employed end he Fs upon the core or 
mould ; Secondly, to special apparatus for use with 
sand so as to facilitate its compression ; pe ny 
the pits in which the moulding mote cas' 


ducted and the flasks and cores ther i. 

— are described, there ape seven sheets of 

rawings and forty-nine claims. 

5764. Toot for Oreninc Packinea Cass, &., A. J. 
Boult, London.—17th December, (4 com- 
munication from E. Kricker, German 

The tool is similar to the ordinary Mg consist- 


ing of two arms pivotted together and formed with 

jaws, the bottom one of which is forked so as to 

receive the top one between 4 arms. The jaws are 

— and when closed can be inserted between the 

id and body of a case, and by applying pressure to 
the handles the opening of the jaws will force up the 
lid. The upper jaw has a slit to pass over the stem or 
body of the nails securing the lid in position. 

5778. Types, H. J. Allison, London.—\8th 
December, 1883.—{A communication from L. B. 
Benton, Milwaukee, 6d. 

This consists in types and spaces of a width 
running-wise which be an exact multiple of a 
fixed unit of measure. 
ome. PoTTERY AND EARTHENWARE, 

A. Magowan, New Jersey, and R. M. Dasectt, 
—18th December, 1883. 6d. 

This consists essentially in the use with heated dies 
and mechanism for ap pplying ure thereto of a 
movable metallic lining for the dies, and a thin sheet 
of elastic material for the purpose of better shaping 
pottery and earthenware, and to support the same on 
their removal from the dies. 

5786. Tirs ror Boows, Suozs, J. & 
Crowley, J —18th , 1883. 

This consists in Soa metal tips with a thick 


segmental w surface and projections or 
— by which they are secured in position on boots 


5789. Type-writinc Macuives, W. R. Lake, London. 
—18th ‘A communication Srom J. 
B. Hammond, New York.) 1s. 

relates to the general construction of a type- 
writing machine in or a set of key levers are 
tuati type wheel or segment. 

There are sheets and fifty-three 

claims. 

5801. Creanrnc anp Grain, J. Anderson, 
London.—18th December, 1883.—{A communication 
Jrom Messrs. Lyall, Gray, and Co., Calcutta, 

The grain is thrown into a hopper and f; 

coarse sieve, to which a jogging motioh is im 

and g through the sieve, collects in a bin, from 

which it is ya elevator, which discharges it 

on to an p iinet d provided with rubbers, to 

which a reciprocating movement is imparted, whereby 

the is cleaned. The grain is then delivered to 

another sieve to separate the dust, 

sieve, which retains all rubbish, and the grain is then 
subjected to the action of a current of air. 

5809. ReceneraTive Gas Lamps, F. C. Glaser, Berlin. 
—19th December, 1883.—(A communication from J. 
A. Essberger, Berlin, }—(Not proceeded with.) 4d. 

The burner is arran iow the burner bod: yee 
surrounded with a -shaped glass for causing 

the its promoting sand together, to 

thro e merator cham es an 


central disch tube. 


on a 


re! 
annular changing piston. A ee with a furnace 
below supplies heat to the air in the = portion of 


the apparatus and expands it, ti 
high pressure to force up the working pist ‘putes. The 
operation of the orces a larger 
portion of the air through a regenerator and cooler to 
the a lar space, the air is cooled and the 
working piston forced back. 


5640. Warmine Arr ror Heatinc 
H. Darby, London.—4th December, 1883. 

Two vertical tubes su ng the a: are con- 

two or more horizontal tubes, the lowest 

being divided by a partition, and into which the 

chimney of a lamp or -burner is introduced, and 

the heated gases from which cause air through 
the horizontal tubes to become heated. 


6642. Apparatus ror Coat, W. R. Lake, 
London.—Ath communication 


mA. relates to — consisting of series of 
ting picks, strokes of w! are produced 

e contraction of powerful springs, distended by 
Mec: is provided 

to t 


the other to the pick fraine, and Sache 
within the former. Means are provid: 


nf 


5814. APPARATUS FoR ADVERTISING, C. S. Nelson, 
London.—19th , 1888.—(4 communication 


a F. Fontaine, Atlanta, U.8.) 6d. 
relates toa travelling endless band bearing any 


5859. Avucers, &., A. G. Brookes, London.—26th 
December, communication from J. Swan, 

vr, U. 
The object is the producti hine capable at 


one operation of milling the floor } lip and shaping the 
inner wallj of the cutting spur of an auger or auger 
e shape of the cut e invention 
bit of rotating illing tool its pert 
auger bit of a ro’ milling - 
phery too mill the inner side 
~~ and leave ite concaved and “an ina 
to hold the bit combined with a rotating cylindrical 
tool provided with cutting teeth at its an and at its 
periphery near its _ former teeth acting to mill 
Bis hoortig while the ter at the same time acts to 


mull and alee the cutting spur. It also consists in 
with the above a oe or holder for the 


combining 
shank of the bit being acted by the rotating tool, 
the rest and chuck having centre lines out.of line 


with the centre of rotation of the tool, to thereby 


enable the floor lip to be cut at an inclination. It also 

consists in a cylindrical cutting tool, 

5025. Sprixc ror Doors, | and 
@. Major, London.—29th 1883. 


This relates to improvements on + gk No. 5281, 
A.D. 1883. The heel of the door is fi oe 

rod, os the cylinder placed the closed end 


jiston-rod is 
The cylinder is connected by rods to the arms, 
oF the pivot. The apparatus is double. -acting, a spring | 
between the piston and cylinder cover being com- 
_ when the door is opened in either direction. 

conn rofis are surrounded by springs, which 
come into operation if the door closes quickly. 
5975. TREATMENT AND UTILISATION OF LEATHER 

Scraps orn Waste, &c., C. B, Warner, 
.—{A communication from L. 
Mestaniz, New York.) 4d. 
relates principally to the treatment of cheese or 
caseine for the purpose of obtaining a material suitable 
for the agglutination of leather sqraps or waste. 
Evecrricat Macuines, J. 8. Williams, Riverton, 
N.J., U.S.—3lst 4d, 

The cores of the electro-magnets and the wires 
forming the coils are insulated from each other by 
asbestos, which may be rendered impervious to 
moisture by any suitable means. 


5901. MANUFACTURE OF ORNAMENTAL Fapsrics, J. 
Yuill, Glasgow.—3lst December, 1883.—(Not pro- 
ceeded with.) 2d. 

This relates to the manufacture of a fapric by 
jacquard apparatus, with a raised design formed of 
chenille or “fur” material, whilst the ground or 
other parts are produced by ordinary yarns or threads, 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


800,785. SprnpLe Beartnc FoR Spinninc FRAMEs, 
George B. McCracken and Samuel Hamer, Williman- 
tic, Conn.—Filed July 7th, 1883. 

Brief.—The base or bolster case is provided in its top 
section with an oil reservoir, and in its lower section 
with a recess in which is placed a spiral Cateme upen 
which is a vertical support,, which 
vided with a recess, and at its top with a deed 
flange. The lower end of the bolster loosely fits the 
recess in the vertical support, and is supported 
thereon by a lateral flange comgeees to the flange 
on said support, said flange on its upper side having 
projections or teeth. The cap is provided with a 


central vertical extension having an internal flange at 
the and having on its under side 
or tee is attached to the base 
threaded be on. The 
restrained from rotation by the engagemen’ 
ved, upon the under side of the cap with the tooth 
ange of the bolster. 
Pump, M. McNelly, 
Sterling, Ill.—Filed November 
Claim. uJ In combination with the stem G and 
stock A, tube B, channels E, F, H, and I, the 
cylinder Cc, provided with the partition ¢, the rod C1, | 
and buckets D D, substantially as shown, ‘and for the 
purpose mentioned. (2) The tubes B, provided with 
Titernately- acting va valves a} 61, the | E, F, H, 
and I, rod Cl, C, and b , in com- 
bination, whereby a constant stream of water is drawn 


into the tube B and discharged from the c es 
substantially as shown and for the : Ay 
3) The ination of air b aed with 
trunnions L L in ‘heeine lever K, rods el, 
buckets D D, and cylinders C, substantially ‘as as shown 
and for the purpose described. 


300,827. Eiecrric Moror, 
Louis, Mo.—Filed March 27th, 


constitute tire-supporting 
weer as set forth. (2) The combination, with a 
(3500827 | 


forth. (8) The combination, ‘with a car wheel, of an 


annular field- tes reg carried by said wheel, 
armature adap‘ to be rotated within said field. 
magnet, and s. shaft su; mauerting the armature and con- 
stituting an axle for the wheel, substantially as and 
for the purposes hereinbefore set forth. (4) The com- 
bination, with the rotating armature and the wheel 
to be driven control of intermediate motion trans- 
mitting and con! ing mechanism arranged and 
tially as hereinbefore set forth, to 
pee Sig throw the armature into gear with the 
wheel to be driven when its speed of rotation has 
reached a predetermined point, as and for the purposes 
specified. (5) In an electro-dynamic machine an 
annular field-magnet attached to the supporting 
or main axle, and provi with a tire-supporting 
casing, in combination ith an armature movin 
within the field-magnet, and having a hub moun 
upon said axle, gearing connecting the periphery of 
said hub to the interior of the tire- maak ty the casing, 
automatic clutching devices suppo' the connec- 
ting pinions, and means, substantially as described, 
for varyin me tension of the clutch-operating mecha- 
nism and at which the same becomes opera- 
tive, as set fort (6) In combination with an annular 
field-magnet and an armature contained and rotatin ng 
therein, the hub C, pinions K, rings J, provided wi 
sections N, O, and i AD screws, the 
stationary "adjust le band M, and shaft L, substan- 
tially as set forth. 7) In an electro-dynamic ‘machine, 
the combination of armature H, and hub ©, having 
oil chamber c, with adjustable bushing D, and ‘suitable 
= nut, and the main axle A, su bstantially as set 
8) The centrifugal adjustable clutch and its 
controlling shaft, in combination with the armature, 
the wheel, and the pinions carried by the clutch and 
engaging "gearin carried by the armature and wheel, 
respectively, under the arrangement and for 0; operation, 
substantially as hereinbefore set forth. (°) e@ com- 
bination, with the axle or shaft to be driven, of an 
electric motor whose armature is mounted to revolve 
on said shaft, and intermediate aimee gearing 
for imparting movement from the armature to 
shaft or axle, substantially as and for the purposes 
hereinbefore set forth. 


801,076. Execrric Arc Lamp, Edward Weston, 
Newark, N.J.—Filed July 16th, 1883. 

Claim. —(1) In an electric lamp, the combination, 
with the movable carbon holder and aclampor clutch 
of means for raising and lowering the clamp, and 
thereby adjusting the carbons, a stop or detent, and 
means for imparting a vibratory movement to the 
same when in contact with the clamp, as set forth. (2) 
In an electric lamp, the combination, with the mov- 
able carbon holder, a clutch or clamp, and electro- 
magnets for gee of the position of the same, of a 
magnet in a normall 4 open shunt or derived circuit 
from the main circuit, and an armature connected 


301 076 


yp 


with the circuit of the said magnet, and arranged to 
be thrown into vibration on the contact therewith of 
the clamp, as and for the purpose specified. (3) In an 
electric lamp, the combination, with the feed control- 
ling and adjusting magnets, e movable carbon 
holder, and a clamp or clutch, of an independent 
electro-magnet and armature for im imparting a vibra- 
tory movement to the clutch, for the purpose specified. 
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Sourn Kenstnoton Musrum.—Visitors during the 
week ending Aug. 2nd, 1884 :—On]} Monda; esday 

and Saturday, free, from 10 a.m. to 10 p.m., eum, 
10,449; mercantile marine, Indian section, and other 
collections, 4326. On Wednesday, y, and 
Friday, admission 6d., from 10a.m to 6 p.m., Museum, 
1695; mercantile marine, Indian section, "and other 
collections, 285. Total, "16,705. Average of corre- 


8 — week in former years, 18;417, Total from 
e opening of the Museum, 21, 1285,795. 
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ROYAL AGRICULTURAL SOCIETY’S TRIALS OF 
SHEAF-BINDERS. 

Ir is seldom that so painstaking and searching a trial 
of implements has taken place under the auspices of the 
Royal Agricultural Society of England as that of sheaf- 
binding machinery, which commenced on Wednesday in 
last week in the neighbourhood of Shrewsbury. Looking 
back upon the contest in its entirety, we are bound to 
confess that the arrangements were well planned; but, 

ting this, it must at the same time be admitted that 

in one or two instances the exercise of greater foresight 
would have been the means of saving no inconsiderable 
amount of time, both to the competitors and to the public. 
In a degree such a criticism would apply to most plans, 
but it is strongly felt that a great Society like the 
Royal, when it does decide upon testing thoroughly 
the relative merits of any class of agricultural 
machinery, may reasonably be expected to give full 
consideration to the detailed requirements of such 
a trial, and so to order matters as to avoid the 
possibility of delay or unnecessary prolongation. To take 
a single instance—on Tuesday nothing was done until 
half-past one in the afternoon beyond the testing of two 
or three machines on the dynamometer. This work 
uired only the supervision of the engineers, leaving the 
judges and stewards free to proceed with the appointed 
further trials on barley. But these trials had to be post- 

»oned four or five hours simply because nobody seemed to 
1ave given directions for the avenues to be cut out in 
readiness for a start. We simply mention this as one 
illustration of the way in which valuable time was wasted. 
A minor criticism is that in the official announcements 
not a word was said about trials at Montford, although, as 
a matter of fact, they all took place there with the excep- 
tion of the preliminary portion in a field of seventeen 
acres of oats at Dinthill, the only place advertised by the 
Society. Probably few people have been inconvenienced, 
as events turned out, yet that does not excuse the Society 
from blame. Nothing could have been simpler than to 
correctly indicate to intending visitors after Wednesday 
the place fixed upon for the field trial, whereas the two 
places, Dinthill and Montford, are a considerable distance 
apart. 

. previous issues of Tur ENGINEER we have outlined 
the main facts respecting the Royal Agricultural Society’s 
trials of sheaf-binding machinery—at Liverpool in 1877, 
Bristo! in 1878, and Derby in 1881—as well as recorded 
the regulations and other details appertaining to this year’s 
contest; and therefore all that need now be done is to 
remind the reader that although thirty-one machines were 
originally entered for competition—twenty-eight in Class 1 
and three in Class 2—only eighteen were included in the 
Shrewsbury Showyard last month, the remaining number 
consequently becoming ineligible for competition. Class 1, 
it should here be stated, was for cheat binding reapers, 
with a first prize of £100 and a second of £50, 
the other class being for separate sheaf-binders; prize, 
£25. In both instances an essential condition is set 
forth that the binding material should be “other than 
wire,” and it may at once be mentioned that string is 
the material adopted by every competitor. A note- 
worthy feature of the whole of the four sheaf-binding 
trials instituted by the Royal Agricultural Society consists 
of the fact that they have been to a large extent American 
versus English competitions, On the first two occasions 
all the honours went across the Atlantic, while at Derby, 
three years ago, the gold medal was also carried off by an 
American firm, an English and an American house at the 
same time receiving a silver medal apiece. This time it 
will be satisfactory to home manufacturers to learn that 
the decision of the judges reverses previous results by 
keeping both of the prizes awarded in our own country. 
Another crushing defeat would have been little short of a 
disgrace to the reputation of English agricultural engi- 
neers, after the large amount of enterprise and skill 
which, as is well known, have been during recent 
years devoted to the binder trade. Happily their 
efforts have been at length rewarded. After watch- 
ing the contest from day to day, we are convinced that 
the prizes are thoroughly well deserved by those upon 
whom they are bestowed. Not a breath as to the exist- 
ence of favouritism reached our ears. Even the most 
disappointed page. must admit that he has been 
fairly beaten. othing could have been more praise- 
worthy than the manner in which judges and stewards 
alike assiduously devoted themselves to an arduous task, 
diligently toiling round each plot after the competing 
machines, under a burning sun, for more than six long 
days, and making copious notes of the several performances. 
Their unflagging zeal was a subject of common remark. 
The judges, it may be noted, were: Mr. Thomas Bell, 
Hedley Hall, Newcastle-on-Tyne; Mr. Mason Cooke, The 
Lawns, Ely, Cambs; Mr. William Scotson, Mossley Hill, 
Liverpool. Sir John Thorold was on duty as a steward 
from beginning to end. On the first two days, the 
Honourable Cecil T. Parker acted in a similar capacity, 
after which he was relieved by Lord Moreton, MP 
During a Day of the time, assistance was also ren- 
dered by Mr. J. Bowen-Jones, while the post of assistant 
steward was filled by Mr. E. L. Box. Mr. F. 8. Courtney 
acted as engineering superintendent, and Mr, W. Ander- 
son, the Society’s engineer, was present on the last three 
days, when the dynamometer trials were made. Mr. H. 
M. Jenkins, who was on the ground, did not take a very 
prominent part in the proceedings. A small detachment 
of the local police found exceedingly little to do in the 
direction of preserving order, because, with the exception 
of the first two days, visitors other than those imme- 
diately concerned in the competition were few and far 
between. A very limited number of farmers visited the 
ground, a circumstance which can only be explained by the 
act that sheaf-binding reapers have ceased to be a novelty, 
and that harvest operations are now in full swing. 

At the close of the Shrewsbury Show the exhibitors 
were permitted to regain possession of the machines 


entered for pos gong in consideration of a deposit of 
£25 for each binder, as a guarantee for its production on 
the trial field in proper condition at the time appointed. 
For all practicable p this stipulation was adhered 
to by every exhibitor except one—Mr. A. C. Bamlett, of 
Thirsk—the absence of whose machine is attributed to the 
unsuccessful issue of certain improvements which he was 
anxious to introduce. His deposit is, therefore, forfeited. 
Mr. George Kearsley, of Ripon, had two binders entered 
for trial, but one of them did not arrive at the field until 
shortly after the required hour on Wednesday morning, 
and it was consequently not admitted. In this instance, 
however, the fine was not enforced. Thus the actual com- 
petition in Class 1 became restricted to sixteen imple- 
ments, viz.:—English, ten: Hornsby and Sons, 3; J. and 
F. Howard, 3; Samuelson and Co., 2; George Kearsley, 1; 
H. J. H. King, 1. American, six: Lankester and Co.— 
agents for McCormick Harvesting Company—3; Walter 
A. Wood, 2; Johnston Harvester Company, 1. 

The competitors in Class 2 were Messrs. Kingsford, Fair- 
less, and Co., with two machines, and the Notts Fork and 
Implement Company, with one. 

e field sel for the first day’s trial consisted of 
174 acres of black oats on land at Dinthill, four miles from 
Shrewsbury, in the occupation of Mr. Edmund Hawkins. 
This field had been duly staked out into plots of three- 
uarters of an acre each, and after drawing lots for the 
ifferent portions, operations. were at once commenced, the 
odd numbers being first taken. Messrs. Hornsby and 
Sons started work with their new string binding harvester, 
which got through the allotted portion with great credit, 
picking up almost every straw and throwing off well-bound 
sheaves of fair size. Later in the day the same firm 
showed their “1884” string binding harvester, which did 
its work pretty much in the same fashion, leaving a clean 
stubble. Messrs. Hornsby’s third machine, which was also 
set in motion, made good progress. Messrs. J.and F. Howard’s 
machines appeared to us to show off their capabilities about 
as advan usly as those turned out from the Grantham 
Works. The binders from Bedford all seemed to be well 
under the management of the driver, who, like most of 
the men occupying corresponding positions, was evidently 
selected with judgment. In a word, the three machines 
did very satisfactory work. The binder belonging to 
Messrs. Samuelson and Co., of Banbury, which won a silver 
medal at Derby, gave evidence of qualities, which, by 
the way, were apparent all through the competition. Mr. 
George Kearsley went over his plot in very quick time 
without a hitch, beyond missing one sheaf. Mr. King’s 
machine was less successful, and the judges were not slow 
to mark their disapprobation of its somewhat slovenly 
work by declining to allow it to operate on succeeding 
days. On the whole, the three McCormick machines per- 
formed their work creditably, and the two shown by Mr. 
Walter A. Wood did likewise. Unfortunately, however, 
the exhibit of the Johnston Harvester Company—who 
ranked equally with Samuelson and Co, at Derby—-made 
but poor work, in consequence of which, to the disappoint- 
ment of many, it was ruled out of the competition. 

The next morning—Thursday—a trial was made with 
the separate binders. The proceedings, however, came to 
a speedy and abrupt termination, for the sufficient reason 
that the competing inventions proved utterly incapable of 
doing the work ex of pete A large amount of 
money has, we understand, been expended by the com- 
petitors in endeavouring to perfect their machines, and on 
that ground at least the failure is sincerely to be regretted. 
On the other hand, it is a question whether, in the future, 
there will be a sufficient demand for this class of agri- 
cultural machinery to justify the investment of a large 
sum. After the breakdown of this portion of the trials 
an adjournment was made to Montford, where, on the 
farms of Mr. T. S. Minton and Messrs. Lee, the remainder 
of the trialsof sheaf-binding reapers took place. Theland lay 
comparatively close together. Nineteen acres of white oats, 
divided into one-acre plots, were straightway commenced 
upon. The crop was not so easy to deal with as that of 
the previous day, the tangled condition of. the straw 
causing frequent stoppages to get rid of chokings. Three 
or four of the lots were especially bad, the ground being 
very uneven. Bill, ——— the work was nicely done. 
For the second time, Mr. Kearsley did remarkably rapid 
work, clearing his acre in thirty-three minutes, though it is 
to be feared that he made the mistake of sacrificing efficiency 
to speed. Hornsby’s new 1884 binder, which took eight 
minutes longer to go over the same area, gave a much better 
result ; while the Wood and McCormick machines occupied 
aw } minute and 4 minute more than Hornsby. 
All these machines stood pretty high, as also did Samuel- 
son’s prize binder. Their low-delivery machine, which 
dispenses with the usual elevators, running the grain 
on to a metal platform at a very slight elevation from 
the knives, and delivering the sheaves between the 
binding apparatus and the driving wheel, did not give 
a measure of satisfaction. Reviewing the whole 
day’s work, the general impression was in favour of 
Howard, Hornsby, McCormick, and Samuelson. One of 
Wood’s machines, too, did some creditable work. 

On Friday eight machines were at work in a 43-acre 
field of wheat, 2 acres being given to each binder. In 
the morning, Wood, Hornsby, McCormick, and Howard 
all made good performances in their way. Howard turned 
out some splendid sheaves at regular intervals, accomplish- 
ing the allotted piece in 1 hour 19} minutes, this being the 
quickest work done during the day. As to time, Hornsb 
was eight minutes behind, and the character of the wor 
bore favourable comparison. Wood got through nicely, 
and McCormick, though slower, made a good stand. The 
afternoon’s work by Hornsby, McCormick, and Howard 
had many points of merit, and the day’s proceedings were 
ended by an unfortunate breakdown to Samuelson’s low 
delivery, due to the breakage of a small casting. 

garding Saturday’s work not much need be said. Only 
the remaining six machines were got to work, each on 
2 acres of the same wheat, the time varying from 1 hour 
23 minutes, with Howard’s No. 47 machine, to 1 hour 
54 minutes, with Samuelson’s. Altogether, Wood and 


Howard seemed to show off to greatest advantage this day, 
although Samuelson’s threw off good sheaves. 

Samuelson and Co. having again got their low-deliv: 
machine in working condition, and were allowed to finis 
their plot in the course of the day—Saturday. It did notpick 
up all the straw, and an unusually large quantity of grain 
was left on the ground. The machine, according to the 
general verdict, will need a large amount of transforma- 
tion ere it will be entitled to rank as a success. In 
principle there is much to commend it, but between 
principle and practice there is a wide divergence. The 
same binder was also for some reason—probably on 
account of its novelty—permitted to work again on 
Monday in the barley field, though it was understood to 
be no longer in the competition. Therefore, although 
fourteen art were marked out, and operated upon, on 
Monday, & this time the contest lay between thirteen 
machines. For this day the arrangements were to work 
all these binders, mk on two acres of barley, very 
short in the straw—although eight machines sufficed 
for Friday and six for Saturday—a programme 
which was well adhered to. It had also been 
notified that such machines as should be selected 
to go on the dynamometer were to proceed at once 
to a 17-acre field of wheat with the same knife as 
used in the barley, taking with them a spare sharp knife 
to be used if required by the judges; but although the 
first machine had finished. in barley soon after half-past 
eleven, it was five o’clock in the afternoon before the dyna- 
mometer test began, and consequently only three machines 
were tried when the engineers broke off for the day. 

Messrs. Howard’s No. 49 binder had not been at work 
in the barley field much more than an hour when the 
driver’s footboard broke, resulting in a permanent stop. 
The work done up till that time was not promising, even 
allowing for the badness of the plot. Several short sto 
had occurred, and it was noticeable that many of the 
sheaves presented a very tumbled appearance. We noticed 
several missed sheaves, too. Hornsby’s 4568 binder—the 
new 1884—produced quite a number of untied sheaves; 
but, on the whole, the separation. was nicely done, and the 
machine accomplished its task with very few stops—none 
of any t consequence. The variations of cut were 
shown with great distinctness, beginning witha 5in. stubble, 
dropping to 1}in., and then changing to 3in. The two 
acres were completed in 1 hour 284 min. Howard’s 
No. 45 machine did fairly good work, gettin 
through it leisurely. With a 6ft. cutter bar, McCormi 


was timed at 1 hour 16 min., and the work was up to the 


average. All the other machines cut a width of 5ft. 
Messrs. Howard’s No. 47 binder made a highly successful 
performance in most respects, the time being only 24 min. 
more than Hornsby’s just mentioned. Messrs. Samuelson 
and Co., who occupied 1 hour 28 min. with their prize binder, 
also scored well throughout ; while McCormick, to whom 
the next plot was assigned, scarcely showed such 
work. Hornsby’s 4569 machine went through with credit, 
and Kearsley again proved the possibility of doing very 
quick work with his machine, not taking more 

1 hour 20 min. He had very short straw to deal with, and 
produced a good many loose and untidy sheaves. More- 
over, the cut was far from being even. Wood got through 
in 1 hour 21 min., but the general character of the work 
did not rank high. Hornsby’s third machine made capital 
progress. The second plot ballotted to Wood was certainl, 
a very bad one, the crop being badly laid and twisted. 
Rough and untidy bundles resulted. McCormick, as 
usual, showed no inclination to hu He was just over 
an hour and three-quarters, but undoubtedly did better 
work than Wood, though the crop was not easy to pick 
up. Towards the end the cap of one of the wheels came off, 
causing a short stop, and until it could be found a nail did 
duty instead. 

By Tuesday morning the competition was narrowed 
down to eight machines, two of the McCormick and one each 
of the Howard, Kearsley, and Wood make having been 
thrown out from the previous day, leaving three of 
Hornsby’s, two of Howard’s, and one of Samuelson’s, 
Wood’s, and McCormick’s respectively. In the morning 
nothing was done beyond testing with dynamometer, in 
consequence, as far as we could gather, of the next field 
not being staked out and mown round. It was not ready 
till somewhere about one o’clock. Out of a field of 
18 acres, about seven or eight were parcelled off in 
one piece, the eight machines being required to take a pre- 
liminary run up one side and down the other, followed 
by three similar cuts, officially recognised. Only one 
attendant was allowed to follow, and he was prohibited 
from a the binder, unless called upon. i 
system gave the ordinary onlooker a much better oppor- 
tunity of forming an opinion as to the relative merits of 
the competing implements. The test here assigned was 
much more severe than any previous one, partly on 
account of a boggy hollow in one portion of the field, 
and partly because of the flat condition of the crop. 
Hornsby’s 4569 was the first to start, and it managed to 
get through without much difficulty, and with only a 
slight pause. Next came Wood’s selected machine. It 
made several stoppages; a good deal of straw and grain 
were wasted, in consequence of the reel having been set 
too backward and icolun, and the delivery was by no 
means perfect. Howard’s No. 45 left a clean-cut stubble, 
but the nature of the crop made separation difficult, many 
of the sheaves hanging together. A leather band in the 
barley caused one stop. In Samuelson’s portion we noticed 
an undue ape age of “baby,” as well as “giant” 
sheaves, and some loose ones. Many heads of grain 
were left on the ground, in laid parts the corn and straw 
were considerably knocked about and wasted, and the 

ressure on the driving-wheel seemed to be too heavy. 

till the machine got through the most difficult portions 
without much trouble. Howard’s No. 47 had three sto 
in the three journeys ; some sheaves were missed, and the 
separation was not easy. A McCormick harvester finished 
the day’s work ; it left a few sheaves unbound, and a 
small, badly laid, piece was uncut; but, all things con- 
sidered, it did fairly all through. 
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Last Wednesday’s trials were the most varied, most ex- 
citing, and most difficult of all. The only competitors now 
left were Hornsby (3 machines), Howard (2), and Samuel- 
son (1). Hornsby made a very good commencement on 
the remainder of barley left from the previous day. The 
delivery and separation of sheaves were difficult processes 
to manage for all the competitors, and it may be doubted 
whether there was a very substantial difference in the 
work done. To make performances was out 
of the question. Samuelson’s was brought to a 
stop of two or three minutes in one place, and 
presumably for that reason they were not allowed to 
complete their plot. In the afternoon the judges pitched 
upon another piece of barley nearly an acre in extent, 
more flattened than ever, with the additional disadvantage 
of being purposely winding and hilly. For this final test 
Howard’s 47 and Hornsby’s 4568 machines were ordered 
out. By now the competitors were used to rough work, 
and they submitted to the undertaking without a murmur. 
Each was given a preliminary canter, and then made to go 
two runs of about three minutes each round the plot. 
Howard, who led the way, was stopped with a large hedge- 
hog on the second round, the knife cutting deeply into the 
unfortunate creature, otherwise the machine went smoothly 
both up hill and down dale. Hornsby’s machine made as 
nearly as possible similar work, Howard, perhaps, having the 
advantage with their very useful butting board. Throughout 
this day, more than previously, the work of the two machines 
seemed to be pretty nearly on an equality, so that when 
the last cut was taken as the clock struck three, the 
opinion was formed that the judges would have a parti- 
cularly difficult task in arriving at a decision beyond 
recall. Nevertheless, an hour later the awards were 
announced as follows :— 

Crass 1. 

First prize of £100 for a sheaf-binding reaper, the bind- 
ing material to be other than wire: Aw. to Messrs. 
Hornsby and Sons, for No. 4568. 

Second prize of £50 for a sheaf-binding reaper, the 
binding material to be other than wire: Awarded to 
Messrs. J. and F. Howard for No. 47. 

Crass 2. 

Separate sheaf-binder, the binding material to be other 

than wire: Prize withheld. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

As already stated in our last impression, the proceedings 
of the second day of the summer meeting of this Institu- 
tion, at Cardiff, commenced with the reading of a paper 
by Mr. Thos. Urquhart, “On the Use of Petroleum Refuse as 
Fuel in Locomotives.” An extended abstract of this paper 
will be found on page 127. 

The discussion upon it was longer than that on either of 
the papers of the preceding day, a consequence of the 
extensive discoveries of petroleum in several countries, and 
of the results which the paper gives of extended practical 


.experience. It was opened by Mr. J. Tomlinson, who 


thought that although a high evaporative efficiency could be 


obtained with petroleum, thedangerand difficulties connected | be 


with its use were such that it was only in countries where 
coal is absent and petroleum plentiful that it commended 
itself, while the cost of transport, even though that may 
be reduced, must always militate against its use in 
countries distant from oil wells, and where coal could be 
obtained. He pointed out that the advantage in favour of 
petroleum was not so great in extensive use, as shown in 
table, as the estimate in the early part of the ¢ ee would 
lead one to expect. Mr. Tomlinson generally deals with 
any railway question as one which should be reduced to 
terms of Metropolitan Railway, in order that it may be 
the more comprehensible, and reducing this one to this 
lowest common multiple, he observed that if he attempted 
to use petroleum on the Metropolitan Railway, he would 
be as much scalded as burned. 

He did not say what would be the effect of a trial on 
the other railways with which he has been associated, 
though—-and we know Mr. Tomlinson will not resent our 
remarks—in this case he might have used, say, the Taff 
Vale as the unit of comparison. He was of opinion that 
the use of the ordinary locomotive boiler, with the arrange- 
ments described, was a makeshift, as a modified form 
would probably secure better combustion, and so avoid the 
evolution of smoke which had been referred to. An 
arrangement such as that described would not do on the 
Metropolitan Railway, where such smoking could not be 
permitted and where the insides of the chimneys were so 
clean that they would not soil a cambric handkerchief. 
We beg Mr. Tomlinson’s pardon if he did not intend this 

roof of the high character of the coal used on the line to 

published. 

Mr. Boyd gave some facts relating to several vessels 
fitted by his firm for trading in the Caspian. They were 
fitted with boilers of from 300 to 400-horse power, which 
had tubes of unusual length—namely, 9ft., their-diameter 
being 2°75in. At the time these boats were made the petro- 
leum cost about 21s. per ton, and about 2°5 lb. per horse- 
power per hour were used. He called attention to the 

eat difference, asshown in the tables given in the paper, 
arent the quantity of oil used in the summer and in the 
winter, and described a form of jet nozzle in which two 
double pipes conveying oil and steam were placed rela- 
tively at an angle of 45deg., so that the oil supplied by 
one was scattered by the steam of the other, the oily 
steam being thus very well distributed. Mr. Boyd 
observed that as oil gave the means of getting steam up 
very quickly, the boilers were liable to suffer. 

Mr. G. B. Rennie gave the results of trials fourteen 
years ago, when failure was caused by the use of a form of 
oil jet nozzle, which became choked by the impurities in 
the oil. The trial was discontinued, apparently because 
the oil was not suited to the nozzles. The saving in 
weight of fuel to be carried was, however, 20 per cent.; 
but ‘some trials with a stationary engine in London, 
although at first economical, had to be discontinued 
because of the increased price of the oil. 


Mr. Tartt, superintending engineer of a Russian com- 
pany, read a statement containing the results of extended 
experience with liquid fuel on the Tigris, and showing 
that in that district it could be u with economy, 
although the difficulty attending the obtainment of suit- 
able supplies led to its abandonment. The system of 
burning adopted was at first to place bricks loosely on the 
fire-bars, and cover these with ashes, upon which the oil 
was injected. The combustion was very imperfect, and 
large quantities of smoke were evolved. In oe 
trials the bridges were built up to the furnace crown, holes 
being left, a when the bricks became red-hot a good 
result was obtained. 

Mr. Crampton, referring to the quantity of oil that 
would be wanted if the attempt were made to use it 
largely, remarked that the Peninsular and Oriental Com- 
pany alone would use more than can now be produced. 
He considered that the low evaporative efficiency of petro- 
leum, burned as described, was due to the incomplete and 
insufficient supply of air to it, and that this defect 
could be overcome by mixing the air with the steam and 
oil before its entry into the furnace. By means of a suit- 
ably arranged ejector this could be accomplished, and a 
duty of 85 per cent. secured. 

Mr. F. C. Marshall gave an account of the experiences 
of his firm with boilers fired with petroleum, and fitted 
with tubes 10ft. in length and 2‘5in. diameter. The long 
flame obtained from petroleum in these boilers, and high 
temperature in smoke-box, was the result of an insufficient 
supply of air, and to obtain this supply in such a manner 
as to get uniform temperature was a great necessity, but 
a great difficulty, and he fully concurred with Mr. Crampton 
in his remarks upon mixing the air with the steam and 
oil before its ignition in the furnace. On the Volga much 
smoke was evolved in consequence of incomplete combus- 
tion. He was, however, of opinion that the time would 
come when it would be customary with steamers trading 
in the Mediterranean to obtain oil fuel from the Black Sea 
instead of coal from England. Mr. Marshall also observed, 
with reference to the damage done to boilers by getting u 
steam too quickly, that we ought to makea boiler in whic 
circulation was good during getting up steam. 

Mr. Jeremiah Head remarked upon the effect of the 
mass of brickwork in the locomotive fire-boxes, which was 
absent from the marine, and pointed out that this would 
act as a heat fly-wheel or regulator, by which uniform and 
more complete combustion would be secured. He thought 
the air and fuel should be heated before entering the 
furnace, the importance of this being shown by the differ- 
ence in the evaporative efficiency in winter and summer. 
It may be remarked that this difference, as shown in the 
tables, is equally observable with coal, and is, no doubt, 
consequent on the effect of low temperature on the engine, 
so that unless the air is heated by waste heat, it would 
probably ke no gain to heat it otherwise than in the 
furnace. Mr. Head doubted the decomposition of the 
steam passed into the furnace, but thought it probable it 
passed away as steam. 

A speaker, whose name we did not catch, said with 
reference to underground haulage, that petroleum would 
no use in this country. Locomotives, he said, could 
not contend with ropes. It was much against locomotives 
of any kind to be running about always in the dark, and 
a petroleum-burning engine, under the best working con- 
ditions, would be too dangerous a thing to have in a coal 
mine. Moreover, in coal mines worked by underground 
locomotives, there would be as many possibilities of 
mishap as there were locomotives, and it was better to 
have the possibility of breakdown confined to one place 
than distributed over the workings. At many English 
coal mines the slack coal which is used to fire the boilers 
for working air compressing engines, costs but 3s. 6d. per 
ton, and supposing the useful effect obtained by under- 
ground compressed air engines to be but 50 per cent., and 
it reaches this when the air is only compressed to about 
30 Ib. pressure per square inch, the effective cost of the 
coal is but 7s. per ton, and it is quite improbable that oil 
will ever compete with this. 

Mr. P. F. Nursey referred to a trial in 1878 on the 
Thames of a steamer fitted for burning oil, which worked 
well, but the fuel could not be regularly obtained. He also 
referred to the use of a small quantity of petroleum intro- 
duced with the feed into the boilers of the steamship Ida, of 
the Brighton Railway Company, plying between Newhaven 
and Dieppe, to prevent priming. It was injected at the 
commencement and middle of each trip. Mr. Bedson said 
that he had at one time a large quantity of charcoal dust—a 
product of his manufacture of charcoal iron—which he 
burned by mixing it with petroleum, but its price prevented 
the continuation of this plan. Mr. W.S. Tomkins remarked 
that the author would probably get much better results 
with boilers designed with a special view to the combus- 
tion of the oil, and copper boxes need not be used. Mr. 
Cardew, of the Indian State Railways, gave an account of 
his experiences in the endeavour to use petroleum as a dis- 
incrustant, the early attempts resulting in emptying the 
boiler by priming, but by using very small quantities he 
had succeeded. It was found sufficient simply to paint 
the tank with kerosine each time the boiler was cleaned 


out. Some of the water in the districts referred to in the | Th 


Punjab was so bad that it used to be impossible to run 
more than from 100 to 200 train miles before washing out. 

Mr. Druitt Halpin said he had for years used petroleum 
successfully as an anti-incrustator in boilers with worse 
water than that in the Punjab. In Lancashire boilers 
30ft. by 9ft., from 1 to 14 pints were put in through the 
safety valve once a week. 

The president, Mr. Bell, closed the discussion, the author 
not being present. He agreed with the remarks that had 
been made as to the cost of petroleum, and pointed out 
that the fire-bricks referred to by the author as forming a 
regenerator only acted as equalisers of temperature, and 
not as a regenerator, as they trapped no heat which would 
otherwise be lost. He also pointed out that part of the 
difference between the actual efficiency of petroleum and 
anthracite as compared with the was 
due to the loss of that steam which was used as a jet and 


to other losses, and that even if the steam were decom- 
es the loss which occurs in effecting dissociation would 

the same as the gain in heat from the constituents. 
After a vote of thanks to Mr. Urquhart, a paper was read 
by Mr. J. H. Hallett 


On THE Corrosion OF Marine 

The principal causes of corrosion may be discussed 
under the two heads of defective design and defective 
management, which is equivalent to saying that an 
ordinary marine boiler will hardly be subject to corrosion 
at all if well designed and well managed. 

The most frequent fault is absence of space for exami- 
nation. The tubes are often placed so far out in the 
wings that it is impossible to get down to look at the sides 
of the furnaces, or so close to the furnace crowns that there 
is no room to get over these. It would be preferable to 
allow at least 9in. between each furnace crown and the 
bottom row of tubes, especially as this row is not useful 
as heating surface when placed so close down to the crown. 
Manholes are often inconveniently placed and too small, 
which affords an excuse for inattention on the part of the 
men in charge. Manholes should always be fitted in the 
wings if the size of boiler will allow. A manhole at the 
bottom of the back end is also to be recommended. There 
can be no doubt that the best way to prolong the life of a 
boiler is to watch it carefully and constantly, so as to note 
the commencement of deterioration and take steps to check 
it. Another fault is the pitching of the steam space stays 
so that they come over a space, instead of over a tube, thus 
rendering the effective use of the scaling tool very difficult. 
With the object of securing the conventional 20 square feet 
of heating surface per horse-power, the tubes are sometimes 
too closely pitched, which causes bad circulation, besides 
rendering the spaces liable to become soon choked with 
scale. The tubes should never be less than lin. apart, 
both vertically and horizontally. 

The first point to be looked to in the management 
of a boiler is the circulation. In an ordinary multi- 
tubular marine boiler, the circulation takes place by 
the water ascending from the furnace crowns and the sides, 
backs, and fronts of the combustion chambers, and 
descending at the wings; the tubes do, of course, some- 
what obstruct the upward current. Double-ended boilers, 
being longer, are more prone to suffer from racking strains, 
due to the difference of temperature between their upper 
and lower parts. One method of reducing this difference 
as far as possible is to fit the internal feed pipe so that 
it is led on a level with the upper tubes, so as first 
to warm the water inside it, and is thence carried 
down so as to discharge the warmed water in a hori- 
zontal direction at the bottom of the boiler. The 
scum pipe should be fitted with a pan, shaped like an 
inverted saucer, and placed just above the level of the 
water for the scum to collect under it; and it should 
always be blown off upon raising steam, and also about 
once a day when under weigh. The blow-off cock 
should either be attached at the bottom of the boiler, 
or else an internal pipe should be fitted to it, reaching 
down to the very bottom. Salt is not deposited until the 
density of the water exceeds 4-32nds by the salinometer, 
that is, until there is more than 4 Ib. of salt in 32 lb. of 
water; beyond this proportion the deposition of salt then 
begins upon the furnace crowns, &c. It is recommended 
that the opportunities occurring from time to time by the 
engines being stopped should be taken advantage of for 
pumping up the boiler to the top of the gauge glass, and 
then blowing it down to the bottom of the glass, This 
repeated about twice or thrice on each occasion will work 
wonders. The great usefulness of this plan arises from the 
fact that while the engines are stopped there is little or no 
steam being made, and therefore no solid matter is being 
deposited from the water, so that the extra feed-water 
— in at that time does much more to freshen the 

iler than it would if the engines were at work. When 
in charge of the engines of a steamer on a voyage from 
England to Rangoon, calling at several ports on the way, 
and thence to Venice, the author kept water in the boilers 
continuously during the whole round—that is to say, the 
boilers were never entirely run out and re-filled, but were 
blown down from time to time as above described. They 
were under steam about seventy-two days, and upon being 
opened out at the end of that time had only a slight scale 
upon them of uniform thickness, and no indication of 
pitting or corrosion. The mode of treatment adopted by 
the author for new boilers is to have them well washed 
out before filling; then to run them up, and when they 
are filled with water up to the normal height, to throw 
into each through the top manhole about a bucketful of 
common soda. When steam is raised to about 301b. per 
square inch, blow out a little through the scum cock. 
Before adding any more water, start the feed donkey, and 
let it deliver for some time over the side of the ship, so as 
to get rid of any dirt, &c., in the pump. This is a very 
useful precaution to observe whenever the feed donkey is 
employed. After starting the main engines, let them run 
at first with the feed-water overflowing from the hot-well 
into the bilges; this will clear the condenser. When under 
weigh, it is advisable to use the blow-down cocks sparingly. 
e appearance of the water in the gauge-glass shows ata 
glance the state of the water in the boiler; if the glass is 
at all dirty inside, that is proof positive of the water not 
being clean enough; and this can be cured by the use of 
the scum cock. In a double-ended boiler a scum pipe 
should be fitted at each end. The scum pipes are some- 
times so fitted that their position can be shared to suit the 
trim of the ship, which is a point of far more importance 
than is generally imagined. After a run, when steam is 
finished with, the water should be blown from the bottom, 
and the boilers then kept thoroughly dry. Before refilling 
they should be carefully swept down inside, and washed out. 
There is no doubt that one of the most active causes of 
deterioration in boilersisthe want of proper care intheirtreat- 
ment. Cases have come under the author’s notice of boilers 
being blown down as far only as the level of the bottom man- 
holes, and re-filled, without care being taken todraw the water 
out of the bottoms, This process having been frequently 
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repeated, the water at the bottoms became so impregnated 
that the heads of the rivets and the lower half of the com- 
pensating rings round the manholes were corroded away, 
while the other parts of the boilers were in good condition. 
Many good boilers are ruined through careless manage- 
ment, and the makers are wrongly charged with allowing 
their work to come from the shop not properly finished. 
Another example, out of numerous cases met with, is that 
of a pair of boilers which were fitted some little time ago 
with hydro-kineters, or internal steam jet nozzles for 
stimulating the circulation of the water in the cooler spaces 
below the furnace fines. Upon a recent examination the 
valves of these appliances were found to be hard and fast, 
in consequence of carelessness in supervision. Another 
great evil is raising steam too quickly, and blowing out 
under too great a pressure, which cannot be too strongly 
condemned. Corrosion in the upper parts of the boilers is 
principally caused by the introduction of oil, tallow, and 
other greasy substances from the engines. In all the 
steamers with which the author is connected, he has dis- 
carded the use of all oil or other lubricant in the cylinders, 
with the most satisfactory results. Various remedies have 
been suggested for preventing corrosion—among others, 
air extractors and circulating tubes. Zinc has been tried, 
both cast and rolled, and some engineers report favourably 
on its use; but to make it effective very large quantities 
must be used, as it so quickly oxidises, and + ll loses its 
protective qualities. ne electrogen of Mr. Hannay’s 
invention, which is gaining favour, is a simple appliance, 
and, as faras the author has experimented with it, is very 
effective. It consists of a ball of zinc cast upon a copper 
bar ;.on each end of the 7 r bar a wire is soldered, and 
the two wires are again soldered to different parts of the 
boiler so as to obtain metallic contact. Boilers which had 
shown a tendency to corrosion looked quite healthy in a 
very short time after these appliances had been fitted to 
them. Marine boilers are not troubled with much external 
corrosion, especially modern boilers, because much more 
care is now taken in fitting them into the ships than was 
formerly the case. They are now properly coated, and are 
not fitted too close down to the bottom of the ship, plenty 
of room being allowed for access to the seams. But all the 
mischief to be contended with is not contined to the water- 
side of the boiler. There is nothing like cleanliness to 
prolong the life of a boiler. When a vessel is to be laid 
up, a good plan is to pump the boiler full up, to 
the very top of the dome, and keep it so until it is again 
required. Another method of preserving a boiler not 
in use is to empty it and clean it thoroughly, then close 
all the manhole , tnd except one at the bottom, put ina 
small stove full of burning coke, and close up the bottom 
door quickly. The object of both these methods is, of 
course, to exclude air as thoroughly as possible. 

The discussion was opened by Mr. J. R. Fothergill, who 
said it was very difficult to arrive at a conclusion as to 
what was generally the cause, or chief cause, of boiler cor- 
rosion. Corrosion seemed to be very erratic in its nature 
and causes, and management might do a good deal, but not 
as much as the author supposed. He thought that enough 
was not known of the evidence given before the Select 
Committee on Boiler Corrosion, a in several parts of the 
room there was evidence of concurrent wonder. Mr. 
Fothergill admitted that defective circulation was more a 
fault of old than of new boilers, but corrosion was met 
with where circulation was good. He thought that there 
were several causes for this, such as peculiarities in the 
iron, and in the corrosion that takes place inside a boiler. 
Just above the level of the fire-bars he had met with 
curious experiences. He thought that air was a ve 
active cause of corrosion, and said that as a provf of this 
he had hung strips of iron in a feed pipe and in the water 
from a condenser, and while that in the latter was un- 
touched, that in the feed pump was rapidly eaten away. 
He therefore thought the removal of air from feed-water 
of importance. He had analysed the scum from the top 
of the water in some boilers, and had found it contain as 
much as 20 per cent. of oily matter; and this would, no 
doubt, under certain circumstances, have a prejudicial 
effect ; as, for instance, it will sometimes prevent the form 
of that thin coating of incrustation which, he thought, 
formed a protective scale. He thought it a mistake to 
blow out boilers under pressure, or hot, and considered 
that they should be allowed to cool before emptying. He 
had found it very important, when pitting or corrosion 
had set in, to clean the plates thoroughly, wash with 
soda, and then paint with a Portland cement wash. He 
advocated admitting the feed-water near the water level, 
so as to help the removal of the air, and remarked that 
even if oil were not admitted by lubricators, it would 
enter from swabs on the piston rods. 

Mr. Walker, of Cardiff, entered at length into some 
a electric phases of the corrosion question, and said 

e thought that the inefficiency of zinc had been in con- 
sequence of its impurity. e thought better results 
would be obtained if the zinc were amalgamated and if 
it were connected with a piece of copper somewhere in 
the boiler, and with the boiler, at various parts by wires 
soldered on. 

Mr. Jacobs mentioned one boiler in which, after a 
five months’ trip with boilers unopened, the stays were 
found to be corroded from 1°375 to 0°875 and 0°75. The 
boiler was badly corroded, but after renewing the stays, 
cleaning the corroded and coating with petroleum 
and Portland cement, all corrosion ceased. 

Mr. F. C. Marshall thought something more should 
come of the Boiler Corrosion Commission, and suggested 
that one of its members should be invited to give the 
lessons to be learned from the evidence as a supplement 
to Mr. Hallet’s paper. He then mentioned a curious case 
of pitting of tubes, which took place in a boiler of a steam- 
ship that stood idle for short periods after periods of work. 
After one of these rests, a few days’ steaming showed that 
140 tubes were leaking towards one end. After some 
trouble, it was found that the itting had taken place at 
those parts of the tubes where the moisture from the half- 
emptied boiler collected and hungin drops. At the bottom 
of each pit was a small black speck. He concurred as to 


the harm done to boilers by air, and thought that steel 
— corroded no faster than iron boilers, but that tubes 
id. 

Mr. Hallet briefly replied to the discussion. In valy 
to Mr. Fothergill, he said that the cylinders of the Blue 
Jacket, then at Cardiff, which had not been lubricated, 
were as smooth as glass, as had been seen by the members. 
He had in one case stopped pitting by cleaning the pitted 
"sea and stopping with red lead. The boiler, which had 

een fitted with the electrogen, had a thin scale throughout, 
and was in good condition. 

A vote of thanks was given Mr. Hallet; and this being 
the last paper to be read—two others being postponed— 
votes of thanks were enthusiastically accorded the executive 
committee and officers, the owners of the works thrown 
sa to them, and the local honorary secretary, Mr. C. 

urry Riches. 

After lunch, at the invitation of the local committee, 
the members visited the collieries mentioned in our last 
impression, and, in the evening, the Windsor Gardens at 
Penarth. In the afternoon, some visited local works 
instead of going to the coal mines. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. ] 


THE MANCHESTER SHIP CANAL. 

Srr,—Mr. Browne seems to dismiss the arguments in my letter 
with a flourish of the pen, to his entire satisfaction. I am glad, 
however, that you, Sir, have considered the points I have raised so 
far worthy of further discussion as to reprint a large portion of my 
letter with the diagrams that were inadvertently omitted. As Mr. 
Browne says, the facts are in reality very simple; but, I ask, has 
he grasped them, simple as they are? What does he mean when 
he says: ‘‘ The upper estuary of the Mersey is ‘ practically’ filled 
twice a day from one end to the other by the flood tide,” and when 
he uses the term “ tidal capacity?” Having entirely missed the 
point of my letter, he calmly begs the question, and then kindly 
explains ‘‘the only theoretical principle involved,” as if I had been 
disputing that. What Mr. Browne now calls a common-place of 
engineers, he spent a great deal of trouble in unsuccessfully trying 
to disprove not long ago. A. C. Hurtzic, 

Hull, August 9th. 

S1r,—It was with pleasure that I saw from your article on the 
Manchester Ship Canal a tendency to consider as worthy of care- 
ful examination the scheme for the lower portion of the canal, 
which I have so long and ponmely advocated, both in these 
columns and elsewhere; to wit, the land cut from Runcorn to 
Garston. I am confident that the almost straight cut through the 
land, ‘‘ beginning at a point about a mile and a-half west of Run- 
corn Bridge, and terminating at a point about half-a-mile south- 
east of Garston Docks,” is much superior to any channel, either on 
the south side of the estuary or which merely fringes the north 
side, hitherto suggested. I will not trespass on your space by 
attempting to point out the advantages of my scheme; I have 
explained them before, and they will be sufficiently obvious to those 
interested in the subject. I would simply reiterate “g hy ey 
that, for a ship canal, the route I have proposed will be found to 
contain the elements of engineering an of con- 
struction. From a monetary or shareholders’ point of view I 
should prefer a canal for steam barges of, say, 800 or 1000 tons 
burthen, this would preclude the necessity of works below 
Runcorn. JAMES GLOVER. 

August 11th. 


WATER-TUBE BOILERS. 

Srr,—Picking up your valuable paper of the 1st inst. in the 
reading-room of this hotel, I came across the curious communica- 
tion from Richard H. Buel. For those who can read between the 
lines it requires no comment, but as some may not be so gifted, 

lease permit me to say that the Babcock and Wilson Company 

ave never d ded to the bombastic bray attributed to them by 
Mr. Buel; neither have they ever for a moment proposed to enter 
upon any Don Quixotic tilt against the field of windmills. It is 
true that “‘some two years ago” they did desire the services of 
Mr. Buel to make some tests of a business character. The facts in 
relation to the disastrous failure of the American Steam Heating 
Company, of which Mr. Buel was engineer-in-chief, are sufficient rea- 
son why our company declined to accept his application for employ- 
ment which he now parades beforethe public. This company should 
not be confounded in any way with the New York Steam Company, 
of which Mr. Chas. E. Emery—the chairman of the Committee of 
Judges on Boiler Tests at the United States Centennial Exhibition 
—is the engineer, and which has over 10,000-horse power of Bab- 
cock and Wilcox boilers in use ; and which is a perfect engi ing 


a mistaken idea; but the tendency of the colony is rey g | protec- 
tionist, and there are, as we know, even protectionists in England. 
In this, therefore, there is no ground for the baseless charges 
which have been made. 

So far as regards the rapid promotion of Mr. Goodchap, I will 
merely say that he was put forward in proper turn after the resig- 
nation—or death—of his predecessor, Mr. John Rae, and was 
considered a fair dealing man by all who found it necessary to 
appeal to his arbitrament. 

Hy. Booru, 
Lonsdale, Flixton, Manchester, Late P. W. D., N.S. Wales. 
August 9th. 


Sir,—As one who has also some acquaintance with the above 
named, I cannot let the letter of “‘C.E.” in your last issue go 
unnoticed without pointing out that the wholesale condemnation 
which he aeals out is undeserved. It is an old-fashioned and 
clumsy dodge to refer to others’ misdeeds when wishing to injure 
an opponent and the reference to the jobbing of the “‘ Honourable 
John” should not affect the character of Mr. Charles Goodchap. 
This gentleman has the confidence of the Government in power, 
and has held that position honourably, without being ealled u 
by it to explain any misconduct; and I fail to see that because Mr. 
C. Goodchap is thought to be deserving of £1200 per annum, this 
is any re of his ‘‘ jobbing” or incompetence. 

“C.E.’s” own observations of Mr. Goodchap must indeed be 
very limited. It is evidence that he, among many other travellers 
in the colonies, listens too much to such _ scandal as is that 
which explains that the Commissioner for Railways was lucky 
because he wrote ‘‘ honest John’s” speeches, Colonial politicians 
and statesmen may not all be grammarians, but they are at least 
business-like men who are keen to appreciate merit and deal with 
jobbery and incompetence as they deserve. It is but natural that 
colonists should do their utmost to employ the artizans and capital 
which is on the spot, and this feeling and policy will never be 
smothered by any letters similar to that written by ‘‘C.E.” The 
only thing done by such is to cause sensible people “‘at home” to 
question if the general political atmosphere be so black as painted 
—whether such men as Sir H. Parkes, whose name is synonymous 
with honour, his colleagues, and the members of Legislative 
Assembly be such rogues and fools as to countenance such jobbery 
and incompetence which is said by scandal-mongers to exist. I 
shall be obliged if you will kindly insert this in reply to the unde- 
served attack made on Mr. Charles Goodchap. 

H. KENNETH AUSTIN. 

104, Cato-street, Birmingham, August 12th. 


THE PROSPECTS OF YOUNG ENGINEERS, 

Srr,—With reference to the two articles appearing in your 
paper on the “Prospects of Young Engineers,” there are two 
points I should like to draw attention to. First, our ignorance of 
prices and time and labour. This certainly is only too true, but 
it is an extremely difficult thing to obtain information about. A 
firm naturally does not care to have it known how much it made, 
or perhaps, in the present state of trade, how much it lost, over a 
certain job, and is most particular that no one except those whose 
business it is to know should have any information about it. All 
we can do is to learn to design things the cheapest way; to put 
in cast iron instead of brass where we can use it; to make the 
unimportant part of the machine of the cheap metal, and put in 
liners for the working parts, &c.; and during our apprenticeship in 
the shops to notice how long a man es to machine or turn a 
piece of work. Secondly, with regard to taking notes, you 
surely forget that to do so in the fashion you describe in last week’s 
article is a heinous crime—in private firms, at any rate. Let the 

oung engineer go down to the shop—say even during the dinner 

our, when no other work would be neglected by so doing—armed 
with rule, callipers, and note-book, and he will soon ‘“‘hear of it.” 
In tg article you speak of those of us who have had a theoretical 
and little or no practical training, and justly point out the evils 
arising therefrom. What about those of us who, having their 
heart in their work, have conscientiously used every means in our 
power to become thoroughly competent engineers? Take the 
career of a pupil-apprentice, which, I think, may fairly represent 
that of some young fellows of the present day, at any rate. He is 
articled to one of the first-class firms in the country, and in virtue 
of the premium he has paid goes through every depart- 
ment, and picks up all the information he can concerning 
every branch of work turned out by the firm. During this 
time he keeps his eyes open as well as his hands employed, and 
makes notes of every difficulty to be overcome, and the best way 
of doing it, as represented by the practice of the firm, and of other 
= whose work he may have the opportunity of observing. 

When out of his indentures, and having spent some time in the 
drawing office, he may get temporary charge of some work outside, 
and get a few thousand miles on the locomotive foot-plate. If he 
has taken up marine work he will, if he is determined to gain all 
the information he can, go to sea as engineer, and acquire a 
thorough knowledge of machinery afloat, and that readiness to 
meet any emergency or patch up a break down for which sea- 
going engineers are proverbial. He may then go to one of the 
schools of engineering, such as the admirable department under 


success. The above statement also makes it scarcely necessary to 
add that the extract from the Centennial Tests given by Mr. Buel 
is not a full, correct, or fair statement of the facts in the case. 
Gro. H. Bascock, President, 
Babcock and Wilcox Company, New York and Glasgow. 
Grand Hotel, Paris, August 8th. 


This correspondence must end here as far as Mr. Buel and Mr. 
Babcock’s statements regarding each other are concerned. ]—Ep. E. 


THE RAILWAYS OF NEW SOUTH WALES. 

Srr,—As you have recently opened your columns to a corre- 
spondence anent the doings of the New South Wales Government 
Public Works Department—a correspondence which contains some 
very unpleasant personal charges—you will, —— in fairness, 
allow a few remarks on the other side. Your correspondents 
and “ C.E.” are very in their remarks, and 
were I dis I could, I think, tell pretty accurately the reason 
for the onslaughts which have lately attracted so much attention. 
Knowing as I do personally both the late Minister for Works, Mr. J. 
Sutherland, and also the Railway Commissioner, Mr. C. Goodchap, 
will you allow me to protest against the charges which are so freely 
levelled against these two gentlemen? That the Public Works 
Department of New South Wales is in a bad condition I am free to 
admit, for I have myself no reason to be satisfied with it. I could 
tell you of instances of incapacity, of the ——_ of known 
drunkards, and even of a goal-bird, were I disposed so to do; but 
will simply state that the abuses with which I had to contend were 
due to the faction which nowseeks to damage the characters of Messrs. 
Sutherland and Goodchap. Both these gentlemen endeavoured to 
purify the service, and I was myself indebted to them for protec- 
tion against an overbearing, insolent, and incapable superior officer. 
It is with regret, therefore, that I have observed the untruthful 
remarks which have ap in your correspondence columns. 

As regards the financial policy of the Department, I must say 
that it is based on wrong lines, but this is entirely due to 
the people of the colony. The Government encouraged and fos- 
tered immigration. The result was then, as now, that hundreds, 
nay, thousands of men were out of employment, and a loud cry 
for the ‘encouragement of native industry” was set up. One 
result of this was that locomotives were given out to be constructed 
by colonial makers, the price being £3600, against about £2300, for 
which they could have been obtained from England. Seeing that 
it was necessary to — boiler plates, tubes, fire-box plates, 
frame plates, wheels, axles, springs, buffers—in fact, almost the 
whole material, and that only a little turning, shaping, fitting, 
and erecting remained to be done in the colony, it appeared rather 


Kennedy at University College, London. He then 
knows what it is he is deficient in, and he is enabled thoroughly to 
investigate the causes of things which have puzzled him at sea, in 
the shops, or the drawing-office, and about which he could find no 
one to give him satisfactory information at the time. He then, 
perhaps, obtains a place in some drawing-office again, barely earn- 
ing bread and butter. How is he to obtain employment of a 
more responsible nature, and rise above the level of the draughts- 
man? Money has been laid out in paying premiums, and obtain- 
ing the practical and theoretical training described, and at present 
he has little or no return for it in a pecuniary sense. Whatare his 
prospects for doing better? The answer will probably be, ‘‘ Wait ; 
if you are worth anything, someone will find you out.” But this 
waiting is an up-hill job, and many a young fellow is disheart- 
ened, and apt to sink into a mere mechanical draughtsman during 
the process. A Youne ENGINEER. 
August 12th. 
|For continuation of Letters see page 130.] 


THE BRITISH ASsOcIATION.—The mail steamers of the Allen line 
sailing from Liverpool are at present crowded to their utmost 

pacity by bers of the British Association en route for 
Montreal, to take part in the meetings of that body which com- 
mence in the Canadian city this month. The arrangements made 
for the reception and entertainment of the English visitors — 
to be of a complete description. The Canadian Government have 
voted £5000, and reception committees have been formed not only 
in Montreal itself, but at Toronto and Winnipeg, which will be 
visited in due course by the members. In the matter of excursions 
very generous ee have been made, notably by the 
Canadian Pacific ilroad, the directors of which have invited 
some seven hundred members to pay a flying visit to Manitoba and 
the far North-West. Amongst those who have already sailed from 
Liverpool for Canada are Sir David Macpherson—Minister of the 
Interior—Sir William Thompson, Mr. J. A. Chamberlain—son of 
the President of the Board of Trade—Professor J. C. Adams, and 
Professor Thompson, while by the steamers to-morrow and on 
Saturday the departures will include Lord Rayleigh—President of 
the A iati Prof s Harker, Henrici, Kinch, W. F. Barrett, 
Boyd, Dawkins, Dewar, Frean, Reinold, Chandler, Roberts, Sollas, 
Sir F. Bramwell,- Mr. C. W. Fremantle, the deputy Master of the 
Mint, Admiral Sir E. Ommanney, the Earl of , and a long 
list of members of the Royal Society, the Geographical Society, 
and other learned institutions. It may be said with truth that 
never before hasthere been such a concentration of learning afloat at 
SS as will during the next fortnight be borne upon the 
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COVERED SERVICE RESERVOIRS, MATLOCK-BATH WATERWORKS. 


MESSRS. G. B. AND H. B. NICHOLS, LONDON, ENGINEERS. 
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Tuis work, illustrations of which we give above and on page 120, 
is now approaching completion, and is being carried out from the 
designs and under the superintendence of Messrs. G. B. and H. 
B. Nichols, civil engineers, of Queen Victoria-street, London, 
E.C., and Colmore-row, Birmingham. In the year 1882 the 
Matlock Bath and Scarthin Nick Local Board, upon the advice 
of their engineers, purchased the Waterworks Company's under- 
taking, and were appointed to reconstruct the works for an 
additional supply, the supply being inadequate for the increasing 
consumption of the district. It was found necessary to take up 
all the existing mains and lay about six miles of new mains, in 
consequence of the old pipes being corroded by the action of the 
soft water on the unprotected iron, which had reduced to a 
considerable extent the internal diameter of the pipes, the pipes 
being laid in the first instance without any preparation for 
resisting the action of the soft water. 

The supply is obtained from the Dimple, in the parish of 
Darley Dale, about four miles from Matlock Bath, from adits 
and springs in the millstone grit, and the reservoirs are situated 
at a sufficient elevation to supply the whole of the district by 
gravitation. The water, which is very clear and soft, is received 
into two adit chambers, and is conveyed through 6in. cast iron 
socket pipes to each of the service reservoirs, which are con- 
structed of equal capacity, a sluice valve being fixed in a 
chamber between the two reservoirs for the purpose of regu- 
lating the supply to each. The reservoirs are on the same level 
throughout, constructed with masonry, backed with puddle to 
above the water line, 60ft. 6in. long by 30ft. wide, the floors 
being two courses of bricks in cement on a bed of concrete, with 
a course of red quarries, working under a depth of water of 10ft. 

The old reservoir, which was in a dilapidated condition, and 
lost a great quantity of water by leakage, has been pulled down, 
the new reservoirs, which are partly supported by an embank- 
ment, allowing an extra pressure of 8ft. Each reservoir is pro- 
vided with an inspection chamber, overflow and wash-out 
chamber, and chamber for service. The supply to the local 
board district is by means of 6in., 4in., and 3in. cast iron socket 
pipes, which have been supplied by the Staveley Coal and Iron 
Company. The contract for the pipe laying has been let to 
Messrs, Young and Co., of Wolston, and the contract for the 
new reservoirs and adit chambers to Mr. A. Palmer, Colmore- 
row, Birmingham, the sluice valves and reservoir fittings being 
provided by Messrs. Alley and Maclellan, of Glasgow. Mr. 
G, E. Bradley has charge of the works as resident engineer. 


‘TRENT’ TURBINE IN MINING CASE. 

THEaccompanying engraving represents a 12in.“ Trent” turbine, 
with horizontal shaft fitted in a mining case specially constructed 
in small weights tor mule transport, by Mr. Hett, of Ancholme 
Foundry, Brigg. The turbine is in itself practically the 
same as for use with vertical shaft, the only difference 
in it being that the shaft is made longer and the footstep 
is dispensed with. The runner is carried on a turned steel 
shaft, 2in. diameter, which projects through the curved draft 
tube for receiving the pulley. The shaft is supported on both 
sides of the pulley, the outer end being carried by an improved 
adjustable bridge bearing, which is specially suitable for export 
and erection abroad. . 

As it was n that the weight of any part should not 
exceed 120 1b., the spherical case had to be constructed in eight 
portions, so as to keep within the limit. The inlet branch is 
18in. diameter, being one and a-half times the diameter of the 
runner, a proportion adopted by Mr. Hett as a standard for 
most cases, undue loss by friction, and consequent excessive 
speed of the flowing water, being thus avoided, The turbines 


being supplied with large inlet pipes, do not use the more 
water on that account, as some semi-technical friends 
assume, an amusing incident with regard to this point having 
recently transpired. 

The case is fitted with an end cover, which admits of access 
to the interior without disturbing the pipe connections. The 
cover is provided with a sleeve for carrying the end of the 
turbine shaft. It is bushed with ligum-vite, and a lignum- 
vite thrust piece interposes between the end of the shaft and 
the brass screw by which the turbine is adjusted and retained 
in position. <A corresponding screw is fitted at the other end 
of the shaft, with steel convex washers intervening and running 
in oil. The sleeve bearing on the draught tube is provided with 
a Stannah stuffing-box, which allows of the bearings being 
brought close together, saves room, and ensures rigidity. The 
turbine is regulated by a hand wheel worm arrangement, by 


means of which the gates admitting the water to the runner 
can be retained in any position, to regulate the supply of water. 
The pressure of the water does not impede the opening or closing 
of the gates, as they are so balanced that the mere application 
of the thumb and finger to the hand wheel is sufficient to 
actuate them. The whole is carried by two rolled beams 
separated with cast iron distance pieces, with provision for 
holding-down bolts, 

This arrangement of turbine needs very slight foundations, 
and is sometimes simply built into the walls of the building. It 
can also be placed above the tail water for convenience in 
driving, and as the power can be taken off the shaft direct no 
intermediate gearing is required. : 


MARINE ENGINE GOVERNOR. 

In the accompanying engraving is shown a marine engine 
governor, constructed in such a manner as to shut off steam auto- 
matically when the vessel rolls and pitches. The two parts AB 
forming the shell are constructed with flanges at their outer ends 
for convenience in connecting with the ends of the steam pipe, and 
at their adjacent ends are flared into spherical form, and made 
with flanges E, by which they are united. In the lower side of the 
shell is an opening, provided with a fixed collar F, having a flange 
at its outer end. ithin the shell are placed semi-spherical plates 
HI, which have fl s around their edges to fit into the rabbeted 
parts of the shell, and an opening in their lower side corresponding 
with the opening in the shell. Steam is admitted into the space 
between the two spheres A Band HI. In the centre of the part 
H is formed a large opening K, and in the other part are formed 
small openings that are either circular, square, or of other desired 
shape. Within the sphere H I is fitted a hollow sphere M, having 
an opening N in one side corresponding with the opening K, and in 


the other side are openings O corresponding in aes, size, and 
number with the openings L. Upon the lower side is rigidly 
attached a stem P, which passes out through openings, and has on 
its lower end a weight sufficient to hold the stem in a vertical 


I to turn upon the sphere M, as the vessel rocks and pitches. 
This movement partly or wholly closes the ——- L O, resulting 
in the steam being partially or wholly shut off and the slowing or 
stopping of the engine. The sphere M is prevented from rotatin; 
upon the stem P by a pin T—Figs. 1 and 2—which enters a verti 
groove U—Figs. 1 and 3—in the inner surface of the sphere H I. 
The lower part of the stem passes through a stuffing-box V, 
attached to the other end of a short flexible hose W, whose inner 
end is secured to the collar F, either directly or by means of the 


flanged collar X. This construction prevents the escape of steam, 
and allows a free lateral movement of the lower end of the stem. 
This invention, the description and engravings of which we take 
from the Scientific American, has been patented by Messrs. A. H. 
Bell and A. Fuller. The arrangement by which it becomes neces- 
sary to use the flexible hose W shirks a difficulty with little cere- 
mony, and engineers will observe that it has the merit of simplicity, 
even if it is useless, as the whole arrangement most likely is, 
though the idea might, old as it is, be again turned to for fruits. 


CHICAGO PuMPING STATION.—The new engines and pumps for 
the West Side pumping-works, which were contracted for nearly 
two years ago, are in place at last, and will to-day be formally 
turned to the city, and = Monday, July 2ist, it is thought, they 
will be in operation. The pumps are two in number, with cylinders 
52in. in diameter, and cost the city 257,000dols. Their capacity 
is 30,000,000 gallons of water per day, which added to the capacity 
of the old pumps, will give the city a water supply of about 
140,000,000, o. a surplus over the present average demand of at least 
50,000,000 gallons. The increase has been made at a total cost of 
about 300,000 dols., and was urgently needed, as has often been 
pointed outin these columns, and the work has gone along so quietly 
that scarcely anyone not directly connected with the enterprise has 
heard anything about it. And that the increase has been made 
without extravagant expenditures is shown by comparison with a 
similar improvement recently made in New York, where only 
10,000,000 gallons were added to the supply, and where the gost 
wag three times as great as 30,000,000,—Chicago Times, 


ition and the sphere M stationary, or causing the sphere - 
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SMOKE ABATEMENT. 
THE following report of the Council of the National Smoke Abate- 
ment Institution was submitted at a public meeting at the Mansion 
House, 16th July :— 

The former reports submitted at the Mansion House and else- 
where have necessarily been of a preliminary character, the earlier 
ones being directed chiefly to announcing the resolutions of various 
public meetings on the subject of smoke abatement and the infor- 
mation obtained by the Smoke Abatement Committee as to the 
increase of mortality, damage to property, and other evils asso- 
ciated with the excessive production of smoke in London and the 
chief cities and towns of the kingdom. The next series of reports 
had reference particularly to the Exhibition of heating and smoke- 
preventing apparatus organised by the Committee, and opened by 
the then Lord Mayor—Sir J. Whittaker Ellis—at South Kensing- 
ton in 1881, and afterwards transferred to Manchester in 1882, 
under the auspices of an influential local committee, presided over 
by the Mayor of that city. Last year’s report, which was sub- 
mitted to the public meeting held at the ion House, dealt 
chiefly with the result of the practical tests made of the apparatus 
shown at those Exhibitions, and announced the peta 5 ae of 
the present National Smoke Abatement Institution, the deed of 
incorporation of which was signed by the Dukes of Northumber- 
land and Westminster, Lord Mount Temple, Sir Lyon Playfair, 
Sir Frederick Pollock, Sir H. Hussey Vivian, and Mr. Ernest Hart 
on behalf of the Committee. The Institution was sanctioned by 
the Board of Trade, in order to extend and carry on in a more 
organised manner the work previously carried on by the Smoke 
Abatement Committee of London and Manchester. The report 
further included the result of the Council’s inquiry into the work- 
ing of the Smoke Acts in London, and the changes in heating 
methods which are gradually being introduced. 

The past year may be considered to be the first year in which 
the movement has worked in an organised manner, and has had 
the opportunity of indicating and developing its practical utility. 
In regard to the extended influence of the subject upon public 
opinion, it is to be noticed that in Manchester, Sheffield, Glasgow, 
Birmingham, Leeds, Preston, Salford, Liverpool, and Newcastle, 
as well as numerous smaller places where the publications of the 
Institution have been freely circulated, the necessity for abating 
smoke has been | sean +4 recognised, and the subject is now one 
of active public discussion in the press and elsewhere. Strong 
appeals have been made to the local authorities to enforce the law, 
with successful results in many instances. Medical opinion has 
been expressed with marked emphasis during the year. In London, 
Dr. wick Saunders, medical officer to the Corporation of 
London; Dr. Dudfield, medical officer for Kensington; and in the 
provinces, Dr. Leigh, medical officer to the Corporation of Man- 
chester; Dr. Armstrong, medical officer for Newcastle-on-Tyne; 
Dr. Tatham, of Salford; Dr. Pilkington, of Preston; Dr. Little- 
john, of Edinburgh, and other well-known medical officers, have 
made special reports, officially calling the earnest attention of 
their respective sanitary to the injurious effects of smoke 
= — and adding various suggestions for the abatement of 

e 

With regard to the changes in heating alluded to in the 
Council’s report submitted last year at the Mansion House, the 
Council are glad to be able now to announce that many of the 
changes referred to as being then only in prospect, or in a tentative 
state, have since become thoroughly established, with the most 
beneficial results—notably the application of gaseous fuel to the 
heating of bakers’ ovens. Since last year some of the largest 
bakeries have adopted the improved gas-heated and other modified 
furnaces, and are new worked without producing any smoke what- 
ever, and are turning out large quantities of af pre and 
baked under conditions which are more cleanly as well as more 
healthy to the operatives employed than were attainable when the 
old style of smoke-producing furnaces were used. 

A deputation recently waited upon the Council, and communica- 
tions were received from various persons representing the following 
trades:—Bread bakers; japanning and lacquering; tile and porcelain 
firing; glass staining and bending; carbon preparation for various 
purposes; furnace builders; confectioners; restaurant keepers and 
refreshment contractors; coke manufacturers; gas engine manu- 
facturers; scientific instrument manufacturers, and others, to 
inform the Council that smoke-preventing appliances had been 
widely adopted with satisfactory results. It was stated that gas 
engines, which are now used in numerous trades, have in the case of 
engines up to 20-horse power, yon sae proved themselves more 
economical than steam at the relative prices of gas and coal in 
London, as well as being completely free from smoke. It has been 
particularly pe on the notice of the Council that steam engines 
erected for the smaller class of workshops, &c., and placed, as they 
frequently are, at the back of buildings, cause a very great nuisance 
from smoke; and it is urged that as gas engines are more suitable 
for such trades, the erection of steam boilers in back premises 
situated in crowded neighbourhoods should be placed under some 
restriction. The number of gas engines in London has increased 
very rapidly within the past three years, and the total number now 
at work is estimated at upwards of 6000, and thus a considerable 
quantity of smoke has been prevented by their use. It was stated 
by the trades’ deputation, who recently waited upon the Council 
that, fuel for fuel, gas is generally more expensive than coal at 
present prices, and therefore the deputation begged that the 
Council would represent the case to the gas companies of the 
metropolis, and invite the directors to consider whether a 
reduction in the price of gas supplied for trade purposes 
could not be made the quantity of gas now used being very 
considerable, and likely to be largely increased by a reduction in 
the price. 

Several’ open domestic fire grates of modified form have been 
introduced into use during the past year, and the Council are glad 
to find that open grates now manufactured are generally improved 

being shallower from front to back, and modified in the form of 
the bars and back, as well as in other points of detail, so as to 
render them more economical, and considerably less smoke 
pe Blowers, radiators, and appliances of various patterns 
or ordinary open grates, have been introduced, and some of these 
have proved effective in ae smoke and saving coal. While 
heating by open grates so largely prevails, any improvements in 
them must be considered particularly satisfactory. Corresponding 
improvements are observable in some of the modern forms of 
kitcheners. Coke being now delivered by the chief gas companies, 
broken into suitable size for burning alone or mixed with ordinary 
coal, and fire-brick or other slow-conducting material being used in 
modern grates instead of iron, have tended to considerably increase 
the use of coke for domestic purposes. Various simple arrange- 
ments of gas jets on the system introduced by the late Sir 
William Siemens for lighting coke, or ing the fire, when it 
requires to be suddenly increased, have n brought out re 
cently, and have extended the use of these convenient and smoke- 
less open fires. 

The cooking apparatus for large as well as small establishments 
have been very materially improved. At the Drapers’ Hall, in the 
City, as well as at various other places in the metropolis, kitchens 
entirely smokeless have been substituted for smoky ones; and in 
view of this fact the Council call the special attention of the 

authorities to the necessity for repressing smoke from the club- 
* houses and hotels, restaurants, dining-rooms, &c., which now need- 
lessly _— it in very large quantities. The improvements 
noticed last year in the manufacture of coke have been widely 
applied since, and various methods for recovering and utilising the 
volatile constituents of coal which are still largely dispersed into 
the atmosphere as constituents of smoke, have been further per- 
fected and applied. a one of these methods small coal, hitherto 
an entirely waste product in most districts, is converted into an 
excellent fuel for domestic purposes, which is cheap and entirely 
smokeless, while by-products are recovered, worth at present 


prices fully 2s. per ton of coal treated, after providing for the cost 
of the process. 

The Institution of Civil Engineers vag | had a special meet- 
ing, and discussion upon a paper by Mr. W. Foster, upon the 
treatment of coal to recover the products of distillation and utilise 
the coke. In calling the meeting the Council of that Institution 
expressed their opinion that the subject was one in which “all 
users of fuel, whether for industrial or domestic purposes, must be 
deeply concerned,” and they further suggested the inquiry, ‘‘ Shall 
crude coal continue to used in many manufacturing processes, 
and for heating generally, with its apparently inevitable con- 
comitant—smoke ; or can some form of gaseous fuel, free from 
sulphur, be produced which, while being equally effective, will lead 
to economy and to the avoidance of the nuisance of smoke?” His 
Grace the Duke of Westminster was present as representing the 
Smoke Abatement Institution, and the Council look upon the aid 
so specially afforded by the Institution of Civil Engineers, as being 
of much value im advancing this important branch of the smoke 
abatement work, and impressing the practical character of the 
movement upon public attention. The Council have given special 
attention to experiments for recovering the volatile constituents of 
coal by various methods, especially by the Jameson process, that 
being applicable to the mest common description of coke ovens. It 
has n found practicable by that method, not only Swen 
smoke, but to produce excellent coke, and to obtain products of 
oils and of ammonia worth from 1s. to 3s. 3d. per ton of coal, 
according to the character of the coaltreated. Particulars of these 
experiments will be appended to the next volume of tests published 
by the Institution. Testing of improved heating and smoke-abating 
methods has been continued since the former report. 

During the past year several new systems of steam boilers, and 
furnaces for steam boilers, especially designed for the prevention of 
smoke and economy of fuel, have been tested. Two of these were 
of American invention; both were based on Mallett’s system called 
“controlled combustion.” It was shown that, if required, a 
chimney could be dispensed with, the needful draught being pro- 
vided by an exhausting fan, without prejudice to the efficiency of 
the boiler. Among the boilers si may be mentioned one with 
flues of curved or “‘ quadrantal” form. It was found that this 
form was efficient, and superior for generating steam, to the 
common type of vertical boilers. Another form of boiler, with flat 
flues and inclined grate, was found efficient as a steam generator, 
and the form of grate and other arrangements tended to greatly 
reduce smoke. An interesting series of tests of various mechani 
stokers, all of which were in practical operation at one factory, 
were made, and it was proved that one of these stokers realised an 
economy of upwards of 12 per cent. of fuel over the others, with 
an entire absenée of smoke. These tests were compared with hand 
firing, which yielded, when most carefully attended to, smoke of 
from No. 3 to 6 shade of the standard smoke scale. Some tests 
of special chimneys and boiler-setting have also been made. Non- 
conducting compositions for coating steam pipes, cylinders, &c., 
have also been tested, and their relative merits tabulated. Some 
domestic fire grates have also been tested, as well as ventilatin; 
fans. Some of these tests have been published in the techni 
and other journals, and the others are available for publication in 
the Committee’s next report. An extensive series of tests of gas 
stoves and grates, gas boilers, gas regulators, and other gas appli- 
ances, have been conducted for the Gas Committee of the recent 
Crystal Palace Exhibition, who retained the services of the 
testing engineer of the Smoke Abatement Institution, Mr. D. K. 
Clark, for the purpose. Awards have been made on the results of 
the tests by a jury of gas experts. The result of the experimental 
investigations led to many new and important deductions, con- 
siderably modifying, and in some respects reversing, generally 
received opinion. It was proved that while under 20 per cent. of 
the heat generated in gas cooking stoves is directly utilised in 
roasting a joint—on the con ,» in gas heating stoves of the best 
construction the proportion of heat utilised under favourable 
working conditions for heating the apartment reached upwards 
of 90 per cent. In cooking stoves the influences of tempera- 
ture, capacity of oven, quantity of gas supplied, the ‘‘ jacketting,” 
or casing of the stove, and even the proportions and material 
of which the stoves were made, with other elements, were closely 
determined; whilst the relative influence of mixed with 
atmospheric air, and plain gas burnt within the oven on the 
flavour of the meat, was observed and shown to be in favour of 
plain gas. It appears, further, that air jacketting was as effective 
as slag wool jacketting for cooking stoves, and that thus the 
objection to slag wool jacketting could be got rid of without any 
sacrifice of economy. It was ascertained that gas could be econo- 
mically used for heating baking ovens. With regard to gas heating 
stoves, it was made evident that the heating of air by special pro- 
visions within the stoves was not, contrary to general opinion, 
found materially conducive to economy of gas; that, in point of 
fact, it was immaterial for economy whether the heat was dispersed 
by radiation or conduction alone, or in part by air-heatin; 
contrivances within the stove. It was shown that asbestos fue 
open grates were the least effective in heating rooms, whilst the 
reflector stoves and the gas fires were the most effective. Of gas 
boilers, it was found that the simplest in design and construction 
was the most effective, elaborate contrivances for absorbing and 
transmitting heat appearing to be of no special utility. The report 
of these tests, which were of a most complete and exhaustive 
character, and on a much more extended scale than any hitherto 
conducted, is now in the press, and the Council consider that its 
publication will be of the utmost value to the public in selecting 
stoves, and in guiding manufacturers on many points of. detail. 
The report shows generally that marked improvements have been 
made, both in gas cooking and gas heating stoves, that they must 
ae — to encourage the use of these stoves in preference to 
coa 


Among the heating and smoke-abating apparatus now being 
exhibited at the Health Exhibition, are many modifications of 
we exhibited at South Kensington in 1881, and the Council 
of the Institution have every reason to hope that a valuable series 
of tests will now be made, under the direction of the jury of the 
Exhibition, for the purpose of ascertaining the merits of new 
inventions, and the precise value of the changes which have been 
made, It is expected that the mechanical and physical tests will 
be conducted by the testing engineer to the Institution, Mr. D. K. 
Clark, M. Inst. C.E., while Professor Chandler Roberts, F.R.S., 
will test effluent gases by the system he adopted in 1881, for deter- 
mining the composition of the chimney gases, in order to estimate 
the comparative complet of the bustion of the fuel burnt 
in different grates, and the respective quantities of smoke produced 
by each. His method is fully described in the illustrated volume 
of ‘‘Reports of Tests” published in 1882 for the Council by Messrs. 
Smith, Elder, and Co. The Council are glad to find that the 
volume has now become a stand work of reference. Copies 
have been presented to the Free Reference Library of Birmingham 
by the Mayor, and others have been taken for official use by the 

yor of Manchester, the Lord Provost of Glasgow, and other 
rsons in the public service. It may also be mentioned that the 
Jnited States Government, who sent a special Commissioner to 
the Smoke Abatement Exhibition, and printed his report as a State 
document, have recently applied for additional copies of the reports 
and publications of the Institution. 

The Council consider the testing of new or modified apparatus a 
most important and useful branch of the work of the Institution, 
and one which they anticipate the public will further avail itself 
of as time goes on. It is difficult for inventors and manufacturers 
to obtain satisfactory and impartial tests of their apparatus, and 
therefore they cree b expected to avail themselves in increasing 
cumbers of the facilities offered by the Institution; while, on the 
other hand, the public are at a disadvantage in judging of the 
character of modified systems and the relative efficiency of new 
apparatus in the absence of some system of independent tests. 
The stimulus given by competitive testing is very marked and 
beneficial, Even during the course of recent investigations, several 
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cases of inventors ener g their apparatus and coming up for a 
second test have occurred, and, in the case of apparatus for using 
gas and coke for heating purposes, it may be mentioned that the 
newer forms of stoves are fully 20 ‘so gaa superior in efficiency 
and economy to those of three years back. 

Numerous lectures on cooking and heating, initiated by various 
persons interested in the smoke-abatement movement, have been 

iven in various parts of London and the provinces, and at the 

uilding Trades and Sanitary Exhibitions held in London, and in 
almost all the chief towns during the year, and heating and smoke. 
eee apparatus has been shown as a separate and important 

ranch of these exhibitions. The Council have encouraged to the 
utmost such means of advancing public interest and knowledge on 
the subject of smoke-preventing methods, The uses of smokeless 
coals and coke for heating purposes, both domestic and industrial, 
have increased considerably during the past year, and the system 
of heating houses uniformly by hot-water pipes has also increased 
as the direct result of the improvements made in the apparatus, 
The use of producer-gas has much developed since the Smoke- 
Abatement Exhibition at South Kensington, and since that time 
the Council are glad to find that many applications of gas-prod 
have been made in different parts of the country, many leading 
firms having sent orders for additional producers after experience 
of their working. For boiler firing to char-kilns, for heating 
furnaces, annealing furnaces, brick, tile, and other furnaces, 
producer-gas has been successfully applied. From the communi- 
cations received from many places abroad, as well as from all parts 
of the United Kingdom, the Council are satisfied that, on the one 
hand, the desire to abate the smoke of towns is fast increasing, and, 
on the other hand, the means of accomplishing that object have 
generally improved in kind and increased in variety. During the 
year the Council have arranged, as contempla’ by their last 
report, for heating and smoke-abating apparatus to be shown at 
Parkes Museum. The collection will be added to, and changed 
from time to time, in order to be made as useful as possible to 
persons who have apparatus to bring into notice, and those who 
are in want of such articles. The Council hope the public will 
avail themselves of the facilities afforded by the museum. No 
charge is made for exhibiting the articles, and the address of the 
exhibitor is attached to each. 

In accordance with the resolution passed at last year’s meeting, 
the Council prepared a statement, showing the reasons for the 
appointment of a Royal Commission to inquire into the means of 
preventing smoke, setting out the nature and extent of the evils 
engendered by a smoke-laden atmosphere, which are now very 
clearly recognised, and calling attention to the fact that know- 
ledge as to the influence of smoke on public health, and even 
on the rate of mortality, rests on statistical evidence collected 
with much care. The Council pointed out that the evidence 
to be gathered by a Royal Commission would be of great value. 
(1) By showing the working and defects of the existing Acts. (2 
By demonstrating how far it may be possible to define, extend, an 
enforce the powers of the various public bodies to whom the 
carrying out of the legislative enactments is entrusted. (3) Ry 
authoritatively determining what action should be taken in view of 
the needs of special districts. And (4) by clearly indicating what 
remedies are afforded by the present resources of scientific research 
and invention, for preventing the evolution of smoke from all 
classes of industrial works, and from private dwellings. The state- 
ment further suggested that the Commission would find readily 
accessible important evidence as to the practical success achieved 
by individual manufacturers and householders, in conducting 
smokelessly, and with a saving of money, a wide range of heating 
operations, which are ordinarily the source of an excessive amount 

smoke. This statement was forwarded, on behalf of the Insti- 
tution, by his Grace the Duke of Westminster to the Home Secre- 
tary. A reply was received to the effect that the Government 
were not disposed to grant the application for a Royal Commission. 
The Council regret to find that there is a very large and unneces- 
sary quantity of smoke which should be check by the Smoke 
Acts, produced in London. Numerous plaints y 
smoke are also received from various parts of the Provinces, As one 
example—the Manchester and Salford Association write with 
reference to the borough of Salford, stating that ‘‘in the 
period of one month one man employed reported 131 breaches 
of the bye-law relating to smoke, and might have largely increased 
this numb«r if his instructions had permitted him to observe more 
than one chimney at a time. The period of emission of dense 
black. smoke varied from the time necessary to constitute an 
offence—namely, five minutes in the hour—to incessant emission 
for half an hour and more at a time. The number of observations 
taken by the inspector employed by the Corporation in the same 
period, was only fifty-five, of which the number considered offences 
is not stated, but the number ‘reported’ for offences was only 
seven, and of these none were fined. With regard to Manchester 
the Association report that two men are constantly employed 
taking observations, and the whole staff of{nuisance inspectors— 
fifteen in number—have instructions to réport any offences they 
may casually observe. The Corporation have taken new powers 
for the infliction of a continuous penalty of £10 a day, and the 
Association state their opinion that the additional penalty will be 
—v inflicted, and will have a marked effect in checking the 
evil, 

A Bill to amend the Acts relating to smoke from the furnaces 
and fireplaces within the metropolis has recently been introduced 
into the House of Lords by Lord Campbell. It contains provisions 
for the supervision and control of the heating arrangements of all 
new buildings, including dwelling-houses, in order that smoke from 
them may be minimised. The Bill further provides for local 
authorities being empowered to create, subject to the approval of 
the Home Secretary, bye-laws for the restraint of smoke in their 
respective districts, as well as to extend the provisions of the 
Smoke Abatement (Metropolis Acts) to the whole of the metro- 
politan police area, and to include under the provisions of those 
Acts all the trades and furnaces which are not at present included. 

The Council consider the progress made during the past year has 
been eminently satisfactory and encouragi ng. They, however, 
deem it essential that legislation should be advanced pari passu 
with the voluntary efforts which are being put forth. As regards 
London, they consider it is rapes | that the area now covered by 
the Smoke Abatement Acts should be extended, that all the 
trades which do not at present come within the operation of the 
Acts should be included, and, further, that the smoke of steamers 
on the river, which is now enormous and practically unchecked, 
should be brought under control, and the smoke from locomotive 
engines on the railways throughout the metropolis should also be 
restrained. The Council hope these changes, as well as the 
regulation of the heating of new buildings, including dwelli 
houses, will receive the immediate attention of the Legislature an 
the public, 


METROPOLITAN WATER SupPLty.—Dr. Frankland’s upon 
the quality of the waters supplied to the we my by the various 
water companies during July, states that the Thames waters 
delivered by the Chelsea, West Middlesex, Southwark, Grand 
Junction, and Lambeth companies were of about the same average 
quality as in the preceding month, the proportion of organic 
matter being, for river water, remarkably small, Excepting the 
water supplied by the Lambeth Company, which was “‘ very slightly 
turbid,” the waters delivered by the Thames companies were clear 
and bright. The Lea water distributed by the New River and 
East London companies was of better quality than that supplied 
in June, the New River Compuny’s water being superior to any of 
the Thames waters. The deep-well waters distributed by the Kent 
and Colne Valley companies, and by the Tottenham Local Board 
were of their usual excellent quality for drinking; that supplied 
by the Colne Valley Company had been softened with lime 
previous to delivery, and thus rendered suitable for all domestig 
purposes, 
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RAILWAY MATTERS. 


For altering the North London tramways, to make the line 
suitable for steam, Messrs. Wilkes and Co.’s, of 17, Devonshire- 
square, tender has been accepted. 

CATALPA timber is already in use in the south-west of America 
to some extent for railway sleepers. It is a wood of rapid ( prieoar 
and yet has shown remarkable durability. It is being tried exten- 
sively, and it is generally believed by those who have had a long 
experience with it that it will outlast any other timber in use, not 
even excepting red cedar. 

As a passenger train on the Painesville and Youngstown Rail- 
road was at Youngstown, Ohio, July 1st, and just as it was palling 
away from a water tank, a valve in the latter broke, sending an 
8in. stream of water against the train, breaking all the windows 
and deluging the coaches. a of the pe with their 
clothing thoroughly water-soaked, lea rom the train, rolling 
down an embankment, and some were . Several ladies in 
the train had their dresses ruined. 

At the annual meeting of the Severn Commission held on Monday, 
Sir E. Lechmere, Bart., M.P., said it was gratifying to find that in 
spite of the state of trade there had been a considerable increase 
this year in the traffic of the river, the tolls having amounted to 
£8248, Still they hoped for more prosperous years. He hoped 
they would from time to time exercise any influence they might 
have in trying to keep up those great feeders of our trade—the 
canals. As a member of the Committee of the House of Commons 
on Canals last session, he was impressed with the lamentable degree 
in which our canal traffic was neglected. 

In France a iderable ber of local railroads have been 
built of the metre guage—3ft. 3gin.—and several are in progress. 
A German engineer, discussing them, says that one of the larger 
ones now in operation—about 194 miles long—passes through a 
hilly country, and in its favour the government requirements were 
relaxed, so as to permit the use of curves of 100 metres—328ft.— 
radius, and grades of 132ft. or mile, though between stations the 
minimum curve — is 984ft. radius, and the maximum grade 
101ft. per mile. T-rails weighing besa gee yard are used on fir 
and oak sleepers. The road is worked with tank locomotives, 
having six coupled wheels and a two-wheeled Bissell truck, weigh- 
ing 18 tons empty. The cost of the road was £5000 per mile, and 
in the first quarter of last year it earned £12 net per mile. At the 
end of 1882 there were 158 miles of metre gauge road completed, 
under construction, or chartered in France. 

For some years the Pennsylvania Railroad’ Company experi- 
mented with a view to determine the proper chemical formula for 
the iron for cast iron car wheels. Old car wheels, new iron and 
old steel rails, are melted together in certain proportions with very 
beneficial results. This is poured into a mould, so that the tread 
and not the flange comes into contact with the iron chill. These 
wheels are afterward annealed and allowed to cool gradually, three 
days being thus consumed, The superiority of Fe wheels was 
shown at a recent test, when eighty-seven well-delivered blows 
were directed on the same spot on the side of the wheel with sledges 
weighing about 20 1b. before the iron yielded, the chilled iron in 
the tread not even being cracked. Of 80,000 wheels made in 1883 
only two wheels were broken in service. So much we learn from 
the American Railroad Gazette; but why does our temporar y 


NOTES AND MEMORANDA. 


THE effective armoured fleets of the leading naval Powers of 
Europe might be summarised as follows :—England, 329,520 tons; 
France, 201,789 tons; Germany, 74,007 tons; Austria, 63,110 tons; 
Russia, 83,621 tons; Italy, 59,905 tons. 

THE new postal routes opened in New South Wales during 1883 
amounted to 1703 miles. The extent of postal route traversed in 
the colony on December 31st, 1883, was 25,162 miles, as compared 
with 23,923 miles traversed in 1882. The number of miles 
travelled in the year 1883 was 6,264,300, being an increase of 
402,983 on the mileage of the previous year. 

AT a recent meeting of the Paris Academy of Sci » & pal 
was read on a study of the deviations of the pendulum at Fort 
Loreto, Puebla, Mexico, by M. Bouquet de la Grye. These obser- 
vations were conducted by means of a multiplying seismograph set 
up in connection with the expedition sent out to observe the transit 
of Venus. Their object was to ascertain how far the oscillations 
of the rye and the phenomenon of tides may be determined by 
the vibrations of the pendulum in volcanic and mountainous 
regions, 

In the ‘‘ Comptes Rendus” for the 28th ult. is a note on the 
analytical calculating machine invented by Charles Babbage, by 
General F, L. Menabrea. The author gives a full description of 
the machine left incompleted by the inventor. He also gives an 
unpublished letter of Mr. Babbage, dated August 28th, 1843, and 
certifying that the anonymous English translation of Signor 
Menabrea’s original account of the machine, which appeared, with 
some brilliant accompanying explanations, in the third volume of 
the ‘ Scientific Memoirs,” was by Lady Ada “Lovelace, only 
daughter of Lord Byron. 

THE number of workmen employed in our dockyards at home in- 
creased from 1879 to 1884 from 16,381 to 18,849. The armoured build- 
ing had been advanced from7427 tons in 1879-80 to 12,614 tons; as pro- 
»osed in the Estimates for 1884-85. The expenditure on armoured 

uilding for 1883-84 and 1884-85 was actually doubled as pared 
with 1879-80. For the protection of our vast commerce in every 
part of the globe we maintain a fleet in commission with an aggre- 
~ displacement of 324,256 tons, as compared with 171,300 tons 

or the French, Our fleet in commission was more than double the 
tonnage of the French, but our mercantile marine was tenfold 
larger than theirs, 

THE deaths registered in twenty-eight great towns of England 
and Wales for the week ending August 9th corresponded to an 
annual rate of 21°9 per 1000 of their aggregate population, which 
is estimated at 8,762,354 persons in the middle of this year. The 
six healthiest places were Bristol, Brighton, Bradford, Hudders- 
field, Sunderland, and Norwich. In London 2212 births and 1624 
deaths were registered. The births were 349 below and the deaths 
exceeded by 2, the average numbers in the corresponding weeks 
of the last ten years. The annual death-rate from all causes, 
which had been 26°1, 25 9 and 22°9 per 1000 in the three preceding 
weeks, declined last week to 21°1. During the first six weeks of 
the current quarter the death-rate averaged 23°3 per 1000, against 
24°2, 18°2, and 20°7 in the corresponding periods of 1881, 1882, 
and 1883. 

THE Centralblatt fur Textil Industrie records the fact that 


omit the important part of its story, and forget to tell us what 
the mixture is—how much old rails, how much old wheels? 

THE dispatch published from Cleveland, O., July 27th, says :— 
“The first electric railroad for public use in America went into 
ae in this city yesterday, in connection with the East 
Cleveland-street Railroad Company, which has just completed a 
mile of road, The experiment was so successful that the company 
expects to change its entire system, comprising over twenty miles, 
into electric roads. The system used was a combination of the 
Brush and Knight and the Bentley systems, and the current was 
carried on underground conductors, laid in conduits like those of 
cable roads. The cars were started and stopped and reversed with 
the greatest ease. Any number of cars up to fifteen can be run at 
one time on a single circuit and from one machine, which is a 
result not attained by any of the European systems now in opera- 
tion. The success of the new road has made a great sensation in 
both street railroad and electrical circles, and is expected to greatly 
extend the field of electrical development, as well as enhance the 
value of street railroad properties.’ 

THE Pennsylvania Railway Company uses an oil testing machine. 
A journal is made to revolve in a bearing at the same rate as when 
a car wheel moves—15, 30, and 60 miles an hour. The amount of 
heat produced by the friction is accurately shown by a thermometer, 
while a pendulum moving upon a graduated arc shows the amount 
of friction or resistance, the wearing quality of the lubricant being 
determined by the length of time it will stand the test. About 
1 1b. of phosphor-bronze bearings is worn away under a car for every 
25,000 miles run, or two ounces for each bearing, the journals being 
supplied with the standard lubricant. The testing of the oils 
alone has resulted to the great pecuniary advantage to the com- 
pany; and the honest manufacturer has shared the benefit with 
the company, since he is now able to sell good material to a better 
pecuniary advantage than when brought into competition with 
adulterated goods, Some idea of the accuracy of the tests may be 
gathered from the fact that a non-believer in the system who was 
requested to adulterate some materials and make a memorandum 
of the proportions used, was afterwards handed a test report, which 
coincided almost identically with his figures. He immediately 
became a convert to the system. 

AccorpInG to an American official report just published, in 
Ecuador there are one general railway and four street car lines. 
The railway is a Government enterprise, upon which work was 
commenced in 1872, and suspended in 1877. At its inception this 
line was designed to form part of an improved means of communi- 
cation between Genpagelt and Quito, a distance of 270 miles. 
Proceeding northerly from Guayaquil for twelve miles, Pueblo 
Neuvo is reached, to which place steamboats run. At this place 
the railroad of 3ft. gauge was started—now its southern terminus 
—and built northerly, and put in bad running order for about 
forty miles. As far as constructed the grade is nearly level. It 
was designed to build the line about forty miles further, ascending 
toan elevation of over 7000ft., but frequently recurring revolu- 
tions in the country have stopped general progress, and that 
of the work constructed is now ina dilapidated condition. Part 
of the original plan was to construct @ good wagon road from the 
end of the eighty miles of railway to Quito, and this road was con- 
structed ; but the impassable forty miles render the whole route 
unserviceable, and both the wagon and the railway are 
sources of great national loss, 


CONSIDERABLE success having attended the working of German 
tramways, it naturally follows that fresh concessions are watched 
with a considerable amount of interest by the ne world. 
The City of Magdeburg—one of the richest in Germany—has since 
the close of the war made rapid strides in connection with the 
formation of new streets, some of which are of great width, and 
in the erection of stately buildings, bridges, fortifications, and 
other works of an engineering and architectural character, and 
with its increase of population and larger area of district, tramway 
1 ti b a necessity. At the present time there is a 
small service of one-horse cars through a portion of the city, and 
this undertaking, which is worked by a company, has been most 
successful as a financial speculation. A fresh concession of some 
20 kilometres in length has been issued by the city authorities, and 
Mr. John Fell, of Leamington, has secured the concession. He is 
also the contractor for the work, the sub-contractors being Messrs. 
Damm and Wendland, of Berlin. The works are being carried 
out in accordance with the plans and specifications of the engineer, 
Mr. Edward Pritchard, M. Inst. C.E., of Westminster and 
Birmingham; and the first portion of the Jine is te be ready for 
working by the 1st November, 1884, " 


timony is to be found in cotton yarn which has been dyed with 
aniline colours, and remarks that unless great care has been taken 
in the cleansing of the yarn, it is possible for such a quantity to 
remain as to be injurious to the skin. Experiments made on 
different classes of yarn produced results varying according to the 
nature of the dyeing substance. The samples in which hot water 
acted as a dissolvent showed only a small proportion of antimony, 
the highest proportion found being 0°014 per cent. The proportions 
of antimony which were soluble in muriatic acid varied from 
0°036 to 0°31 per cent. of the weight of the yarn. Of course, 
practically speaking, only the portion soluble in water comes under 
consideration, but as a pair of long stockings weighs about 2 oz. to 
2h0z., the antimony’ would represent an though minute 
quantity, the effect of which is a question, it is remarked, for 
medical experts to decide. 

THE Imperial Canal of China is over 1000 miles long. In the 
_ 1681 was completed the greatest undertaking of the kind in 

urope—the canal of Languedoc, or the Canal du Midi, to connect 
the Atlantic with the Mediterranean. Its length is 148 miles; it 
has more than 100 locks, and about fifty aqueducts, and in its 
highest part it is no less than 600ft. above the sea; it is navigable 
for vessels of upward of 100 tons. The largest ship canal in 
Europe is the great North Holland Canal, completed in 1825. It 
is 124ft. wide at the water surface, 31ft. wide at the bottom, and 
has a depth of 20ft.; it extends from Amsterdam to the Helder— 
51 miies. The Caledonian Canal, in Scotland, has a total length 
of 60 miles, including three lakes. The Suez Canal is 80 miles 
long, of which 66 are actual canal. The Erie Canal is 350} miles 
long; the Ohio Canal, Cleveland to Portsmouth, 332; the Miami 
and Erie, Cincinnati to Toledo, 291; the Wabash and Erie, Evans- 
ville to the Ohio line, 374. The Suez Canal is 26ft. din. deep, 
72ft. 5in. wide at bottom, 329ft. wide at water surface; length, a 
— we of 100 miles, The Panama Canal is to be 454 miles in 
ength. 

THE following are kiln drying temperatures adopted by Franz 
Chodunsky, a well known Bohemian maltster. At the time of 
charging the kiln, a temperature 1084 deg. F. should be indicated 
by the thermometer hung underneath the upper floor of the kiln; 
two hours afterward the temperature should be 1lldeg.; at the 
expiration of three hours, 113deg.; and at four hours, 1174 deg.; 
after five hours, 122deg.; after six hours, 133deg.; after seven 
hours, 1444 deg.; and at the expiration of eight hours, from 156 deg. 
to 160deg. The maltster ought not to allow a variation of more 
than 4 deg. from the above temperatures. The temperature of the 
malt on the upper floor is thus under control, and ought to acquire 
the following temperatures at each successive hour :—87 deg., 
84 deg., 86 deg., 994 deg., 102 deg., 111 deg., 1174 deg., and 131 deg. 
The malt should reach the lower floor of the kiln at 129 deg., and 

s from hour to hour to the following temperatures:—1174 deg., 
164 deg., 130deg., 133deg., 147 deg., 1714 deg., 178deg. The 
malt is charged at the rate of 1°25 hectolitres per square meter 
(=nearly 3 bushels per square yard) the thickness of the layer of 
grain should be a little over 3in. at first; after four hours, about 
23in.; and after eight hours rather less than 24in. On descending 
to the lower floor of the kiln, it should not exceed the last named 
thickness, and toward of the middle of this stage the thickness 
should be reduced to 2in., and at the end of the kiln drying be a 
trifle less. 

Dr. R. LENz describes, in the last ‘‘ Bulletin” of the St. Peters- 
burg Academy of Sci » @ new application of the telephone to 
the measurement of temperatures at a distance. Let us imagine 
two stations, A and B, connected together by an iron and a 
silver wire, which are looped together at both stations. If the 
looping at A has a different temperature to that of B, a thermal 
current will circulate through the wires ; and if a silent interrupter 
and a telephone be introduced into the system, the telephone will 
emit a sound, which will cease immediately the observer at B has 
raised or lowered the temperature of his looping place, so as to 
render it equal to that of A, and to destroy thus the thermal 
current. The exactness of this method depends on the exactness 
of determination of the moment when the lull ceases in the tele- 
phone, which moment is influenced by a remnant of lull in the 
instrument after the equalisation of temperature at both ends of 
the apparatus. In a series of experiments where the points A and 
B were one metre distant, Dr. Lenz determined temperatures by 
this method with great accuracy, the errors being only from 
0°01 deg. to 0°17 deg.; and he concludes that, by using iron- 
argentan wires two millimetres thick, the measurements could be 
made at a distance of five kilometres, which distance, Nature says, 
could be still increased, say, to twenty-five kilometres, if antimony 
and bismuth wires were used, 


MISCELLANEA. 


JOHN ERRICSSON, the engineer, attained the age of eighty-one on 
the 30th of July. 

WE are requested to that Mr. Heber Duckham, of 
35 Queen Victoria-street, E.C., has resigned the London agency 
for the Midland Railway —_ and Wagon Company, and 
that his engineering business will be carried on as heretofore 
at the above address. : 


At Messrs. Wm. Cooke and Co.’s, Tinsley Iron, Steel, and Wire 
Works, on Monday, a vertical boiler exploded, causing the death of 
four persons and injuring seven, more or less severely. The 
inquest has not yet been held, and the cause of the accident has 
yet to be ascertained. Much damage was done to the works, but 
the machinery escaped with comparatively little. 

ARRANGEMENTS have been made for a visit of the Members and 
Associates of the Society of Engineers, on Thursday, the 21st inst., 
to the extension works of the South Metropolitan Gas Company, 
East Greenwich, and the chemical works of Messrs. Sadler, Forbes, 
Abbott, and Co., Limited, East Greenwich. Members and Asso- 
ciates will assemble at the works of Messrs, Sadler, Forbes, 
Abbott, and Co., Limited, Ordnance Wharf, East Greenwich, at 
12.30 p.m. 

A NEW twin-screw hopper dredger, of 800 tons capacity, built 
and engined by Messrs. W. Simons and Co., was on the 7th inst. 
launched complete from their works at Renfrew; it is named 
Espana, and it is the property of the harbour authorities of 
Valencia, Spain. It is fitted with two separate sets of compound 
engines, steel boilers, and traversing bucket girder to cut its own 
flotation. This vessel will carry 800 tons of its own spoil at a 
speed of ten miles an hour. This is the nineteenth hopper dredger 
Messrs. Simons and Co. have constructed, and they are the 
inventors of this system. 


A TRIAL of the Grinnell fire extinguisher was made last week at 
the works of Messrs. Mather and Platt, Salford. This apparatus 
is constructed on the same principle as the Parmelee system, but 
more rapidity of action is claimed for it. Lines of small pipes 
connected with a water supply always kept under pressure are 
carried through a building near the ceilings, and to these are 
attached automatic fire-extinguishers, so constructed that in the 
event of a fire the heat generated would melt the fusible solder 
that secures a valve, by which means water is at once liberated 
and discharged upon the fire. The solder fuses at a temperature 
of 155 deg. Fah., and in addition to the turning on of the water an 
alarm bell is rung. The trials, it is sd, were regarded as 
thoroughly satisfactory. 


THE Brunswick Rock Asphalt Paving Commr's tenders have 
been accepted for laying with asphalt lin. thick—20,185 superficial 
ards—seven warehouses in the Royal Victoria Docks for the 
mdon and St. Katherine Docks Company ; for laying the foot- 
way of main line entrance to Liverpool-street Station for the Great 
Eastern Railway Company; for the whole of the asphalt work 
required at the new Mansion House Station for the Metropolitan 
District Railway Company ; for the laying of the whole of the 
asphalt fo wn | at Sunderland Station for the North-Eastern 
Railway Company; for laying the floors of new buildings at 
Caterham ‘han for the Metropolitan Asylums Board ; for paving 
women’s yards, &c., City of London Union, Homerton ; and for 
paving the school grounds of St. John’s, Wapping. 


Tue Americans are taking another leaf from our book. The old 
beam engine for steamboats will soon become a thing of the past. 
A new cargo boat for the Providence and Stonington Steamship 
Company was launched at Noank, Connecticut, within the last 
fortnight. She is intended to run between Stonington and New 
York, in connection with the New York, Providence, and Boston 

i . The boat is 305ft. long, and will have the Morgan 
feathering paddle-wheels. The peculiarity of the boat will be that, 
instead of the beam engine so generally used on paddle boats in 
Eastern waters, she will have compound oscillating direct-acti 
engines. The high-pressure cylinder will be 42in. diameter, an 
the low-pressure cylinder 78in., both being 10ft. Gin. stroke, an 
unusual length for engines of this class. The oscillating engine is 
going out of fashion in this country, only our American brethren 
are somewhat behindhand in shipping matters. 


On the 8th inst., shortly after midnight, the Abercom Ship- 
building Company, Paisley, launched a coasting steamer of 200 tons 
burthen, built for Mr. D. P. McDonald, of Fort William, to the 
designs and under the superintendence of Messrs. Mac Nicoll and 
Co., Glasgow. The construction is extra strong to provide against 
grounding in harbour while loaded, and is in excess of Lloyd’s 
requirements for the class, which is the highest in their hooks. A 
number of improvements unusual in coasting steamers have been 
introduced for the sake of efficiency and despatch. The anchors 
are Smith’s stockless, and are drawn up into their position for the 
voyage by the windlass without catting or fishing out of danger of 
fouling anything, and yet ready to let go at any moment. Water 
ballast in partial double bottom and in peaks, and beltings and 
side heels of steel plating, have been fitted. Powerful machinery, 
with two steam winches and donkey boiler, will be fitted by 
Messrs. Hanna, Donald, and Wilson, Paisley. 


THE Abyssinian tube well for the entire rs Pa the town of 
Hertford has been completed by the contractors, Messrs. Le Grand 
and Sutcliff, with most satisfactory results. The size of tube well 
is 7}in., and at 81ft. the chalk springs are so abundant that the 
yield is over 100 gallons per minute, or about 150,000 gallons per 
day. The pumping, when necessary, can be continued night and 
day with a very small amount of attention, as the motor is a 
powerful water-wheel worked by the river Lea. This well affords 
a further illustration of the fact stated by Mr. Robert Sutcliff at 
the recent Water Supply Conference held at the Health Exhibi- 
tion, that it frequently happens there is abundance of good water 
to be found on the banks of a river that is no longer itself fit to 
supply water for dietetic.purposes. The total saving of the expense 
of filtration is also a very important item, which might to some 
extent recompense the London water companies for the expense of 
obtaining their supplies from sources that need no outlay on this 
head. The total cost of the tube well, including cast iron connec- 
tions to pump, was under £150; so that the town supplies on this 
system cannot be considered extravagant. 


A NEW patent-office is being builtat Washington. An American 
contemporary thus describes it :—‘‘ One of the queerest structures in 
the world is the new patent-office, which covers one side of the 
open space known as Judiciary-square. It is to be three stories in 
height and of immense width and length. The central part will 
have a great concave elevated roof, and there will be a court yard 
big enough for the next inauguration ball. The walls are now 
nearly completed to the top of the second storey. The roof of the 
building will not be on much before winter, but already prepara- 
tions are making at the present pension-office to occupy the lower 
storey of the new building. The explanation is that the building is 
composed entirely of brick and terra-cotta. The ceiling of each 
story is composed of brick arches and is not affected by water or 
fire. It is to be, in short, absolutely a fireproof building. General 
Meigs, who has charge of the construction, believes that it will last 
forever substantially, without cost for repairs, except those which 
may be required on the roof. No other Government building 
offers so little opportunity to the elements to destroy it. No other 
building will have cost so little in comparison with the extent and 
utility of its interior. A whole army of clerks will have a com- 
fortable, well lighted, well ventilated place of occupation on its 
three great floors. When the Government does not need it for a 
patent-office, if such a time should come, it will be just as good as 
new, and could be used for a museum or storehouse for documents 
or anything else. It is likely to have a marked influence upon the 
public buildings of the country, teaching architects how to study 
economy, strength, and durability in building for the Government,” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., 

LEIPSIC.—A. Twietmeyver, Bookseller. 

NEW YORK.—Tue Wittmer and Rocrers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

*," We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies, 

FE. pu B.— We do not know anything about the motor, 

Country REaDER.—There are no such appointinents, You have been mis- 
informed, 

J. B.C. O.—Tram-cars were trst run in London about 1861 by Mr. George 
Francia Train. 

D. P.—You can ascertain by addressing a note to the Great Seal Patent-office, 
Chancery-lane, The change in the law has rendered it impossible Jor us to 
continue the list. 

R. V. (Vienna)-— There is no gun factory in private hands in England 
which can compete with Krupp's, save that of Messrs. Armstrong and Co., 
Newea stle-on- Tyne. 

E quirer (Tipton).— From 20 to 40 tons. Some engineers hold that 20 tons 
is quite sufficient to close a lin, rivet in Boiler work, while others hold that 
double that pressure is requisite to make sound work, The subject is one 
often discussed, of considerable importance, and not even in « Jair way to 
being settled, 


MATCH-MAKING MACHINERY. 

(To the Editor of The Engineer.) 
Sir,—Can any reader kindly give me the address of any manufacturers 
of match-making machinery? R, A. 
London, August 14th, 


RUSSIAN GRAIN VANS. 
(To the Editor of The Engineer.) 

Sir,—Some few months ago the representatives of the Russian Railway 
had their conference and offered prizes for the best grain van; now I 
cannot find the address of the secretary or president. Can any reader 
assist me? Stock, 

Shrewsbury, August 11th, 


SUBSCRIPTIONS. 

Tae Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double nwmbers).. .. .. £0 148. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od, 

Uf credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tuk Enoineer Volume, price 2s. 6d. each. 

A complete set of Tuk ENGINEER can be had on application, 
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THE DOWNTON CATASTROPHE. 
Tue London and South-Western Railway has never 
enjoyed an excellent reputation; and the report of Colonel 
Rich on the Downton railway “accident” will not raise it 
in the esteem of the travelling public. In another place 
we give a sketch of the position of the vehicles after the 
train left the rails, and Colonel Rich’s conclusions in full. It 
may be worth while briefly to recapitulate. On the 3rd of 
June a train on the Salisbury and Wimborne section of 
the South-Western Railway ran off the road, and down an 
embankment between Downton and Breamoor stations. 
The train consisted of two tender engines, a brake van, 
two third, two first, one second, and one third-class car- 
riages, and a brake van in which was the guard. The 
engines and tenders had steam brakes. The engines kept 
on the road, but the tender of the train engine left 
the rails, as did the brake van, but kept on the road while 
the remainder of the train, as we have said, ran down the 
embankment. Three persons were killed, and forty-one 
more or less injured. ith the major portion of Colonel 
Rich’s report we agree; we do not, however, think he is 
ight in stating that two engines are a source of danger to 
a fight train. They may be, or they may not be; but ne 
fixed rule, such as he seems disposed to lay down, can be 
made on the subject. It will be seen that Mr. Adams 
holds that a draw-bar broke; then the strain came on one 
of the side chains, which gave way, and the other pulling at 
an angle dragged a carriage off the rails, and so the accident 
occurred. “Colonel Rich rejects this theory in far too sum- 
mary a fashion. There is much to be urged in its favour; 
but we are disposed to regard this breaking of draw-bars 
and chains as secondary events, and not the primary cause 
of the disaster, which may, we think, be explained in a 
way different in some respects from that suggested by 
Mr. Adams and Colonel Rich, while having points coin- 
ciding with both. 
It is well known to those who have much experience in 
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8 especially down inclines, will now and then begin to 
“wander” on the road. The motion of which we speak 
must be felt to be described. Ordinarily a locomotive 
jumps and twists, and jerks and vibrates, and pitches up 
and down. The violence of the motion varies with the 
ualities of the engine and the condition of the road. 
here is we rythmical, however, in such movements. 
They follow each other in no regular order, and have no 
cumulative tendency. Almost suddenly an engine runnin, 
at forty or fifty miles an hour will cease to jump po 
pitch and twist. Instead, it acquires a lateral motion 
right and left, always rythmical, and generally coinciding 
with one or two revolutions of the driving wheel. The 
engine takes on itself a sinuous motion, and those on the 
foot-plate see its head diverge right and left with a curious 
easy lateral motion, well described as “ wandering.” If 
this lasts, the motion continually increases in magnitude 
just in the same way that the swing of a pendulum aug- 
ments by small rythmical impulses. f° matters are 
allowed to go on the engine will either leave the metals 
or burst them. Drivers can stop the thing in a moment 
by shut ing off steam and putting it on again as 
uickly as the regulator handle can be moved. This 
changes the order of the impulses, and steadies the engine; 
generally, however, matters adjust themselves, any small 
alteration in the speed at which the train is running, or in 
the curvature of the road, will upset the order of the derail- 
ing impulses and steady the engine. Now, we know that one 
of the Downton engines was very unsteady, most likely 
because it was not properly balanced. It is probable that it 
began wandering and burst the road, which was bent right 
and left in a way which quite accords with this hypothesis. 
There is, however, another point worth considering in this 
connection. The train was running down 1 in 172 when 
it left the rails, and according to the evidence of a clergy- 
man who was in the train it was travelling at great speed. 
One of the witnesses estimated the velocity just before the 
accident occurred at sixty miles an hour. The distance 
between Downton and Breamoor is three miles, and the 
run is made in about five minutes, This corresponds to a 
speed of thirty-six miles an hour, but out of this must be 
taken say two minutes for getting up speed and slowing 
down, so that it is not too much to sup’ that a speed of 
at least fifty miles an hour had been attained when the train 
left the road. It isnot at all improbable thatthe drivers shut 
off steam just before the catastrophe took place. The engines 
would then be pressed upon from behind, and this would 
tend to make them wander more than ever—for shutting 
off steam altogether is not to be confounded with shutting 
it off for a revolution or two only. Probably the steam 
brakes were also applied, and the train then doubled up be- 
hind the engines. ere is evidence in favour of this suppo- 
sition. The steam brake is in use on some of the metro- 
politan trains of the South-Western, and it acts so sud- 
denly and powerfully that trains, even when running at 
moderate speeds, have the buffers sent clean home to the 
head, as we have personally observed many times. It is 
certain that the road was weak. The keys, too, had fallen 
out of the chairs in several places; and one witness, who 
sketched the site immediately after the accident, says: “For 
30 or 40 yards”—this is just before the train left the rails— 
“the rails were much twisted and torn from the sleepers. 
The rails appeared to be dragged forwards out of the chairs.” 
Now this ragging forward is exactly what would occur if 
a very powerful brake were suddenly applied to the wheels 


pe on locomotives, that some engines when running at 


fice | of a heavy engine running at speed. We have, then, a 


combination of conditions. A weak road, to begin with, 
rendered weaker by the loss of keys; engines swinging 
heavily ; and lastly, the tremendous drag of the steam 
brakes. It is possible that no two of these conditions 
would have sufficed to cause the wrecking of the train, but 
the combination of the three was simply irresistible. 

It will be seen that Col. Rich refers to the violent shak- 
ing experienced by passengers on the South-Western Rail- 
way. We can endorse all that has been said from personal 
experience, and we have even taken some trouble to arrive 
at the cause. It will be found that it is the leadin 
coaches in long trains which oscillate most. It is wel 
known that unless drawbars are screwed up tight, so as 
to make each carriage steady its neighbour, violent 
oscillation will ensue, even on the best roads. 
the London and South-Western Railway very long trains 
indeed are run; the coaches are nearly all old, and have 
weak draw and buffer springs. However closely they are 
screwed up to begin with, the tractive effort of the engines— 
and two engines arethe rule with the heavy trains—will com- 
i the draw springs, and the trains will run with the 

uffers out of contact. The result is that the passenger car- 
riages run about as steadily as the wagons of a g train. 
With the new engines put on the line by Mr. Adams there is 
no fault to be found ; but the permanent way and the rest of 
the rolling stock are quite unsuitable for a first-class rail- 
way. There is no company in England on which such 
heterogeneous trains can be found as those which leave 
Waterloo daily. The coaches are all manner of sizes and 
weights, and the greater number are only suitable for slow 
branch traffic. At one period the company had the 
doubtful reputation of running its locomotives more miles 
in a year than any other in England, with the result that 
on no railway did the engines break down so often. We 
fear that the shareholders will have to make up their minds 
tospend a large sum in the immediate future on the construc- 
tion of passenger coaches, and in bringing up their road to a 
proper condition. The Board of Trade think so strongly 
on this subject that Mr. Calcraft has addressed a special 
letter to the secretary of the company, drawing attention 
to Colonel Rich’s report, and requesting that he will point 
out to his directors “the very grave and serious responsi- 
bility which will rest upon them if they do not at once 
take such steps as they may deem necessary to place their 
stock and permanent way in a safe and efficient condition. 
of Trade would be glad to learn at an early 
date that your.directors:have given the ni instruc- 
tions for such reforms in the conduct of their line as will 
ensure that amount of safety which the travelling public 
has a right to demand.” 


Our comments on the Downton catastrophe—we can 
scarcely call it an accident—would be incomplete if we did 
not point out that if the train had been fitted with an auto- 
matic brake, there would probably not have been one death 
to deplore. According to the evidence, the engines did not 
drag the train off the rails. Just as in the case of the 
Penistone accident, they found the road sound, and they 
left ita wreck. The pilot engine does not appear to have 
contributed in any way to the calamity, as both its tender 
and the train engine kept on the metals. Very early in 
the sequence of events the engines left the train to its own 
devices by the breaking of the tie bar. With a Westing- 
house or other good automatic brake this would have been 
followed by the instantaneous application of the blocks to 
the wheels. There would have been no piling up, no 
running of one coach on another. As it was, the moment 
one vehicle left the rails it experienced a resistance to 
further movement, which the others did not; they rushed 
upon it, pushed it off the road, and each in turn followed 
it. This could not have happened to the same degree, or 
perhaps in any degree, if all the wheels had been locked fast 
in a moment. It is a noteworthy fact that not one 
voice has been raised to refute an argument which, not in 
this journal alone, but in many others, and in Board of 
Trade reports, has been urged over and over again. The 
matter cannot be contested, and the time is not far distant 
now when automatic brakes will be fitted to a/l passenger 
trains whether the directors like it or not. The cost is 
supposed to be too great; that is really the only tangible 
argument that can be raised in this connection, But we 
suppose that the price which the London and South- 

estern Railway Company will have to pay for the 
Downton catastrophe would have sufficed to fit every fast 
train on the line with an automatic brake. 


A CROWDED CITY. 


THE inconveniences of an overcrowded city do rot in 
London arise so much from the great and ever increasing 
population, as from the irregularity of the growth in 
different districts. In residential London the demand for 
accommodation creates a supply; new streets and suburbs 
with local railways afford the necessary relief, and the area 
yet available is sufficient for many years to come. So also 
the port of London tends naturally down the river, on 
whose banks there are still waste lands enough to provide 
docks and water space for the ships of the world. Manu- 
factures, too, need not be impeded. Much of the river 
frontage is yet unoccupied, and along each line of railway 
there are convenient sites adapted for particular trades. 
It is in the City proper that the congestion of traffic is 
beeosiingy'unbearable, and the remedy is not immediately 
apparent.. There are certain kinds of commerce that 
must be conducted in the centre of the town. Near the 
Bank of England must all other Banks be placed, and 
merchants bid high for offices within the favoured 
area. Up till the present time the rebuilding 
and. rearrangement of offices have added greatly to 
the space available, even when allowance is made 
for that abstracted for new and widened streets. Not 
only are buildings carried higher, but cellars are taken 
deeper, and even those two storeys below ground are well 
lighted and ventilated. But in the streets themselves 
further improvement according to the present method is 
becoming more and more difficult, and it may be interest- 
ing to consider from an engineer’s point of view what new 
remedies are available or possible in the future. Just as 
buildings are made higher and deeper than before, so when 
horizontal extension is hindered by the exigencies of space 
which not even engineers can overcome, lines of communi- 
cation above and below ground will have to be constructed. 
Underground railways have about reached their limit in 
the City itself, and it is not desirable that the terminal 
stations should come nearer or encroach still further on 
the central area. But there is still much to be done by 
subways for water and gas mains, like those already con- 
structed below Holborn-viaduct and Queen Victoria-street. 
A few years hence we shall look back with astonishment cn 
the present barbarouscustom of burying pipesand telegraphs 
in the earth, and of stopping periodically the public traffic 
while trenches are opened and re-filled. Sooner or later 
elevated railways will be made, and though, according to 
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encountered, it will at last be overcome 
obtainable. 


y the advantages 
But there is another and a wider field yet 
open within which the business capacity of the City may 
be extended, and that is—now that mere space is no 
longer available—the greater utilisation of time. We 
venture to think that not many years hence the plethora 
of street traffic will have to be relieved by the carrying 
and handling of merchandise during the night, so leaving 
the street freer during the daytime for the movement of 
light vehicles and foot-passengers. By the same means, 
also, warehouses and offices of a certain size would suffice 
for a larger volume of business, for carriers and porters 
could use at night the space which clerks and customers 
occupied by Pm 4 To put it shortly, if, owing to the 
growing concentration of business in the City, the present 
enormous rents of warehouses and offices have to be paid, 
while traffic to and fro through crowded streets is ren- 
dered slow and costly, how much longer will a day of 
nine hours suffice? What would be thought of a railway 
whose s traffic was to cease as the day closed? and 
how could dividends on the capital invested be paid out 
of the earnings of only twelve hours per day? And yet a 
railway by additional lines and building 
larger stations, has yet some margin left for space exten- 
sion, while the City has none. There are but few residents 
in the City to be annoyed by night work, and what is there 
to hinder the free movement of merchandise? Day traffic 
need not be ‘prohibited but might be discouraged, by 
allowing to railway vans, and all vehicles carrying goods 
of a certain size and weight, free movement only during 
the night, and by imposing a toll during the day. Already 
the police regulate the traffic of certain narrow streets, by 

rmitting vehicles to pass only in one direction ; and there 
is a continual struggle between the frontagers who desire 
to unload vans and carts at their doors, though they thereby 
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stop up the street, and the police who seek to keep open 
these streets to circulation. It is a familiar sight in 
Londen to see a long line of vehicles arrested while one 
van is unloading. The delays so caused have a money 
value, and sooner or later the privilege of stopping the 
way will have to be paid for. We do not propound any 
scheme. Methods and details will be arranged as the 
evils to be met become more glaring; but if London is to 
maintain its place as the centre of the business world, 
some such remedy as we indicate will have to be adopted, 
and a grand future may open out when this ancient City, 
moving as it always has done in the van of progress, may, 
under the illumination of the electric light, and with every 
other scientific aid, give employment to a double popula- 
tion of busy workers during day and night. 


PROSPECTS OF YOUNG ENGINEERS. 

In two articles we have endeavoured to set forth the 
nature of the adverse influences that militate against the 
prosperity of young mechanical engineers. That we have 
taken an accurate view of the position seems to be proved 
by the circumstance that none of our readers have disputed 
our statements. No sooner had the discussion been 
opened in our columns by Mr. Audain, than we were 
overwhelmed with letters on the subject, for the best of 
which we found space. It was sufficient to point out the 
nature of the mistakes in education committed by the 
young man, his parents, or his teachers, to close the corre- 
spondence. No one disputes what we have said. No 
young man has written to say that he knows just what a 
mechanical engineer ought to know, according to our 
definition, and yet lacks work. Indeed, none of our 
correspondents seem to have ever received the special train- 
ing essential to their success. We desire now to finish what 
we have to say on this important question, and to put before 
our readers one or two points which deserve attention. 
Before proceeding further, however, we would call atten- 
tion to the letter by “A Young Engineer,” which will be 
found on another page. The indictment which he frames 
against firms taking pupils is, we have no doubt, based on 
facts. We do not dispute its accuracy. The whole pith 
and marrow of what we have written is that the education 
given to the mechanical engineer is conducted on a 
wrong system; and we have strongly advised young men 
for this, among other reasons, to avoid the engineering 
profession as a means of living. Not only is the supply of 
imperfectly educated men greatly in excess of the demand, 
but there is no immediate prospect that there will be 
better teaching in future. We have no intention of assert- 
ing that the deticiences of young engineers are wholly due 
to themselves. Be they due to what they may, their re- 
sults are none the less deplorable. 

It has often been urged that diplomas should be granted 
to engineers after they had passed suitable examinations. 
The work of getting such diplomas would not be easy. 
Those who had them would be much more likely to get 
employment than those who had not, and the whole status 
and position of the profession would be raised. Now it is 
quite true that much may be said in favour of examinations 
and diplomas, but we fear that they would in no way help 
the young mechanical engineer to earn a living. It is 
often pointed out that the physician and the surgeon 
must pass examinations before they can practice, 
but there is no trae analogy between the mechanical 
engineer and the “medical man.” The line which 
a surgeon’s examination shall take is clearly mapped out; 
it cannot be altered. It is intended to test his knowledge 
of anatomy more than anything else. The examination for 
the higher degrees deals with other branches of informa- 
tion, such as the properties of drugs, and the diagnosis of 
disease. The examination of the young engineer may 
determine what he knows of natural philosophy, mathe- 
matics, the properties of materials, and such-like, and even 
test his skill as a handicraftsman; but these are all secon- 
dary instead of primary matters. As we have endea- 
voured to show in preceding articles, the wages that can 
be earned by, let us say, a Whitworth scholar, are quite 
inadequate to the amount of information he has acquired. 
This must be so, so long as the conditions under which 
machinery is now made subsist. The object, no doubt, 
of the young mechanical engineer is to get a post as 
manager. He can hope for nothing better for many years 
of his life. For such a berth, a profound knowledge of 
mathematics would be just as useful as a profound know- 
ledge of Latin. All that has ever been written concerning 
the theory of the steam engine he might dispense with. 
The whole of the book learning, in fact, which he will need 
could be contained in one or two small volumes, But an 
examination must mainly be based on book learning, and 
would therefore in his case be wasted. On the other hand, 
if he is to be a successful man, he should possess a great 
fund of information which cannot be got from books. If 
he can speak and write German and French, so as to be 
quite intelligible, even if not quite grammatical, 
he will find his knowledge of the greatest value to 
him. In fact, the young engineer who has not a 
good colloquial knowledge of these languages in the 

resent day is heavily handicapped in the 1ace for the 
best berths. We have already spoken concerning drawing, 
a knowledge of prices, and weights of materials, the 
management of men, and other matters. Now we ask, is 
there any examination conducted in Great Britain which 
can decide the merits in those respects of competing 
candidates? Not one. We are far from saying that it 
would be impossible to frame an examination of the kind, 
but those who would attempt to pass it would be extremely 
few. To sum up a good deal of what we have already 
said, the present system of educating young engineers is 
based on a wholly mistaken notion of what the mechanical 
engineer must do in order to earn his bread. A few men 
at the top of the profession are taken as examples; they 
know certain things; therefore every pupil must learn 
them. They do not know certain things, consequently 
the pupil need not learn them. Such is the system; and 
the result is that hundreds of young men, after wasting 
the best years of their life, are driven to give up engineer- 
ing altogether. They emigrate and become farmers; they 


go into the medical profession; they keep shops. We 
ave heard of two who, joining the remnant of their 
capital, started a public-house and are doing well. And 
this all arises from a wholly mistaken and, in one sense, 
very exaggerated notion of what the duties and functions 
of the mechanical engineer are. All that we have written 
is based on the assumption that our young engineer 
intends to employ himself in making things for sale. 
Concerning civil engineers—the men who make roads and 
docks and railways and harbours—or consulting mechanical 
engineers—-who make nothing, save money—we are not 
speaking at all. Their education must take a totally 
different direction. 

Parents and guardians will do well to think of several 
things before they make or attempt to make mechanical 
engineers of their sons. In the first place, the competition 
is absolutely unlimited, and this in a way which has no 
parallel in the learned professions. The gentleman appren- 
tice is supposed to learn a great many things. To name 
only two, «a is understood to be a capital draughtsman and 
a first-rate fitter. Asa matter of fact, the two things are 
incompatible, and no man ever yet met with a first-rate 
fitter who was also a first-rate draughtsman. The pupil, 
however, at the end of his five years’ apprenticeship finds 
that Tom, Dick, or Harry—-men far below him in the social 
scale—can beat him with the utmost ease as a fitter; while 
boys, who hardly know howto spell, are far more skilful than 
he is in theuseof drawing instruments. Thus the gentleman 
has to compete at every turn with the artisan. They have 
both to earn their bread in much the same way, but the 

entleman pupil is spoiled as a fitter by learning how to 

raw, and is spoiled as a draughtsman by working at the 
bench. He is handicapped at the very outset of the race 
in life, and the competition is, of course, the most severe 
that it is possible to conceive. Nothing of this kind can 
assail the young “general practitioner ;” it is not possible 
that he can be beaten in one direction by one specialist 
and in another by asecond, both far below him in the social 
scale, and educated at a tenth part of the price he has 
paid for acquiring information. The idea that a young 
man intended to take charge of works should spend years 
of his life in learning to use the hammer and chisel and 
file, is a fossil—a relic of the past. That he should go 
through the shops is essential, but the two things are 
wholly different. A case came under our knowledge years 
ago in which a pupil who had paid a fee of several 
hundreds of pounds to a first-class firm of mechanical 
engineers, spent his first three months working a machine 
screwing bolts, and when he remonstrated, was put for 
another three months to screw nuts. It is quite out of the 
question to attempt to describe here fully what the educa- 
tion of the young mechanical engineer should be, but our 
readers may rest assured that it would have little in 
common with the system now in use. One effect of it 
would be to weed out in about the first year the young 
men who had mistaken their vocation; another would be 
to teach more that would be subsequently useful for 
sneering purposes in one year than is now taught in 
three. 


AN INDO-EUROPEAN RAILWAY. 


At various times schemes have been proposed for uniting 
England and India by rail. Of one of these the Channel 
Tunnel was to form an integral part. For various reasons, poli- 
tical and financial, these schemes have all fallen through. 
It is now proposed to break ground in a new direction, and 
instead of taking the north shore of the Mediterranean as the 
route for an Indo-European line, to take the south shore; in 
other words, to run the line through North Africa. The route 
proposed is Paris, Madrid, Gibraltar, Tangiers, Tunis, Tripoli, 
Cairo, Bassorah, Kelat, to Kurrachee and Bombay. The nominal 
capital is fixed at £10,000,000, which, of course, would suffice 
to construct a large portion of the line. It is intended to 
profit by the existing railways in France and Spain, and to esta- 
blish a steam transit from the Bay of Gibraltar to Ceuta, in 
Morocco, From this latter point would begin the International 
Railway, the works of which in Morocco would have to be con- 
structed. This line would form a junction with the system of 
railway; under French administration in Algeria and Tunisia, 
giving communication from France to the various lines and 
branches in these provinces. It is believed that by this section of 
the line, at all events, much would be gained by the French 
Government, if only for strategical purposes. It is then pro- 
posed to continue the route through Tripoli to form a junction 
with the Egyptian Railway system. From Egypt the route to 
India would be continued to reach the Euphrates, and then along 
the coast of the Persian Gulf to the port of Kurrachee, in India. 
At this point the great Indian system of railways would be 
reached, communicating with Bombay, Calcutta, and Madras. 
The first section of the line in Morocco would be 432 miles long. 
The company will make arrangements with the Algerian and 
Tunisian Railway Companies for running powers over their 
lines, and with such modifications as may be necessary for the 
through traffic of the company. The preliminary surveys of the 
line have, we understand, been made by competent engineers, 
with also estimates of traffic. 


COALOWNERS AND COAL-GETTERS, 


At Barnsley the other day, Mr. A. M. Chambers, of the 
Thorncliffe Ironworks and Collieries, stated that one of the most 
serious difficulties that had to be encountered in the daily 
working of mines was that of getting properly educated and 
intelligent men into the positions of managers and deputies and 
other offices about the mines. It now seemed to be thought that 
if boys had passed the sixth standard they were too clever to go 
into the pit. Coalowners must get their workmen to understand 
that no boy was too clever or too intelligent to go into a coal 
mine and to qualify himself in taking part in the management 
of amine. Mr. Chambers further expressed the opinion that 
coalowners before many years were passed would find their money 
was well laid out. Mr. C. E. Rhodes—Aldwarke Main and Car 
House Collieries—remarked that he believed 80 per cent. of the 
accidents in mines could be prevented by ordinary care and 
foresight on the part of, the men themselves; in fact, speaking 
from his own experience, 90 per cent. of the accidents he had to 
report in the last ten years as fatal and non-fatal accidents 
would have been prevented had the men carried out the rules 
which accompanied the Mines’ Regulation Act. The great evil 
which managers had to contend with was the ignorance of the 
men, who would persist in thwarting the rules if they could 


thereby see the slightest opportunity of lessening labour on their 
part. 


PORT CHARGES, 


WE referred some time ago in THE Encinzer to the unequal 
incidence of charges on vessels entering and leaving ports at 
home and abroad. It is satisfactory to notice that in the United 
States there has been a very considerable reduction in the 
amount of the port charges. In that country the principle 
prevailed of having a heavy charge on vessels entering the port 
for the first time, and of levying no more during the year on 
that vessel whatever the number of her voyages to the port in 
that time. It was a method that mulcted the occasional visiting 
vessel for the benefit of the constant traders. There has been 
a change that will give some relief to a considerable number of 
shipowners. Steamers from the Ist of July pay only 6c. per net 
register ton on the first voyage in a year, whilst previously they 
paid 30c. per ton. After they have made five trips in a year pay- 
mentof the 6c. ceases for that year, so that the vessel pays no more 
than she did, regardless of the number of its voyages, whilst if 
there are very few voyages the vessel pays less, It is to be hoped 
that the example that the United States has set may be followed 
in this country to the extent of a general reduction of the port 
charges, which seem to have no basis in principle; and which in 
the present time of dulness in steam shipping form a serious 
burden on the vessel, A general reduction would materially 
stimulate the carrying trades just now. 


LABBE MOIGNO. 


WE regret having to record the death at St. Denis of Abbé 
Frangois Napoleon Marie Moigno, in the 81st year of his age. 
He was born in Brittany, at Guémenée—Morbihan—on the 
20th of April, 1804. He was educated at Pontevy, and by the 
Jesuits of St. Anne d’Auray. He early manifested a strong 
predilection for science, and especially mathematics. This was 
not quite what the Jesuit order to which he belonged wanted, 
and as recently as 1861 he was directed to suspend the publica- 
tion of a book on the Calculus, and sooner than give way he 
left the order. His principal works are “Traité de la Télé- 
graphie Electrique ;’ “ Mémoires sur le Stéréoscope et le Sac- 
charimétre ;” “Répertoire d'Optique Moderne;” “Cours de 
Science Vulgarisée ;’ ‘“Lecons de Mécanique Analytique ;” 
“Les Eclairages Modernes;’ many volumes of “ Actualités 
Scientifiques ;”’ and, lastly, “‘ Les Splendeurs de la Foi.” 

The Abbe Moigno was, to use his own expression, one out of the 
piocheurs of his epoch. The word is untranslatable in his 
sense. It literally means one who handles a pickaxe. Rising every 
morning at 5 a.m., he performed his religious duties and then 
began work, which he did not cease to perform until evening, 
and he led this life until a very recent period. He was a man of 
vast erudition auda voluminous writer, having published more than 
100 volumes on various scientific subjects, to say nothing of 21 
volumes of Cosmos and 58 of Les Mondes, He was blessed with an 
astounding memory, and he was well acquainted with all the 
usual languages ancient and modern. He invented a curious 
system of artificial memory called “ Mnémotechnie,” by the aid 
of which he held at his disposal a vast number of facts, historical 
and scientific. It was wonderful to see with what ease he 
searched his memory for obscure dates or little known 
scientific facts. The Abbe Moigno’s death will leave a blank 
which will not readily be filled, and he will be regretted by a 
large circle of literary men and friends. 


FOREIGN NOTES. 


Tue Russian Government has decided not to procure either 
heavy ordnance or field artillery from foreign manufacturers for 
the future, but rather to supply all their demands for guns from 
the Obuchoff Works. This establishment is now constructing 
the 12in, breech-loading guns for the vessels building at St. 
Petersburg, Nicolajew, and Odessa, and it is confidently 
expected that these guns will give every satisfaction. In the 
matter of steel shell the Russians are still, however, dependent 
on Herr Krupp, who has received orders for very large quantities 
of the same. The mode in which these shells are manufactured 
is kept profoundly secret, but it 1s generally supposed that the 
powder chamber is forged, and that the principal art lies in the 
tempering after hardening. 

The action pursued by Messrs. Cammell and Co, in removing 
their rail mills from Sheffield to the coast has created consider- 
able consternation among steel-works owners on the continent. 
In Germany, especially, the subject has been discussed at various 
large meetings of engineers, and numerous proposals have been 
made as to the manner in which German rail makers can best 
protect their export interests should further English inland 
firms follow the example of Messrs. Cammell and Co. It is 
feared, and no doubt with good reason, that in this case con- 
tinental rails would be debarred from the American and British 
colonial markets, unless special canal-boat and railway rates are 
secured in the shape of Government subsidies, A further 
subject to which foreign firms, chiefly Belgian and German, are 
directing their attention, is the manufacture of iron sleepers, 
&c., for the Indian States Railways, and it is anticipated that 
heavy orders will shortly be secured by them, as but few 
English firms appear to be inclined to tender for such material. 

The latest addition to the Italian ironclad navy, the Ruggiero 
di Lauria, was launched at Castellamare on the 9th ult. This 
vessel forms one of the Andrea Doria class, and is a modified 
type of the Italia. She is constructed entirely of steel, and her 
principal dimensions are:—Length between perpendiculars, 
328ft. lin.; extreme breadth of beam, 65ft. 7in.; mean draught 
of water, 25ft. 6in.; displacement, 10,080 tons. Her twin-screw 
engines, of 10,000 indicated horse-power, have been supplied by 
Messrs. John Elder and Co., of Glasgow, and are estimated to 
propel her at a speed of sixteen knots per hour. The chief 
armament of the Ruggiero di Lauria will consist of four 17in. 
Armstrong breech-loading guns of the latest design, mounted 
en barbette, and she will likewise be provided with the most 
modern type of torpedo apparatus and machine guns. The 
most vulnerable parts of the hull will be protected by 17 in. 
armour, the system of which, viz., steel or compound, does not 
appear to have been decided upon as yet. The only explana- 
tion which can be found for this is that various conflicting 
interests are at work at the naval headquarters for the purpose 
of mere political opposition, and we therefore find Italy expend- 
ing enormous sums on competitive armour-plate trials, 
re-occurring with every change of ministry, whilst the question 
of the comparative value of the different systems of armour has 
long been settled by every other naval power. 

The Emperor of Germany has authorised the formation at 
Kiel of a torpedo boat flotilla, for the purpose of testing the 
qualities of a number of such craft constructed for competitive 
trial by certain of the best known English and continental 
builders. This flotilla, which will be under the command of 
Captain Tirpitz, assisted by the officers of the torpedo school, 
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ship Bliicher, will be composed of fourteen boats, viz., six built 
by the Vulcan Company, Stettin; six by Herr Schichau, Elbing; 
and two by Messrs. Thornycroft and Co., Chiswick. A few 
unofficial trials of the different boats have already taken place; 
but it would be premature to attempt to arrive at any conclusion 
as td the relative merits of the various designs until they have 
been tested by official trials. It may, however, be remarked 
that while the high-class workmanship exhibited by Messrs, 
Thornycroft’s boats is much praised, the smaller craft, a second- 
class boat, is reported to be unseaworthy, and consequently unfit 
for the service for which she is intended. A large torpedo boat 
of 75 tons, built by Herrr Schichau, lately met with a serious 
mishap whilst under trial, as the rudder was much bent and the 
boat had to be conveyed back to Elbing for repairs. The most 
interesting stage of the official trials will be reached when the 
boats at present building by the Weser Company, Bremen, and 
by Messrs, Yarrow and Co., London, are ready to participate in 
the same, The arrival of a sea-going torpedo boat of the largest 
nize, to be supplied by the last-named firm, is being looked 
forward to with special interest, as this vessel will, it is expected, 
be regarded as the standard by which the qualities of the other 
boats will be gauged, 


PETROLEUM REFUSE AS FUEL IN LOCOMO- 
TIVE ENGINES.* 
By Mr, THoMAS URQUHART. 

CoMPARING naphtha refuse and anthracite, the former has a theo- 
retical evaporative power of 16°2 lb. of water per lb. of fuel, and the 
latter of 12°21b., ata pressure of 8 atm. or 1201b. per square inch; 
hence petroleum has, weight for weight, 33 per cent. higher evapora- 
tive value than anthracite, Now in locomotive practice a mean 
evaporation of from 7 lb. to 74 1b. of water per lb. of anthracite is 
about what is generally obtained, thus giving about 60 per cent. of 
efficiency, while 40 per cent. of the heating power is unavoidably 
lost. But with petroleum an evaporation of 12°25 1b, is practically 


obtained, giving pe = 75 per cent. efficiency. Thus in the first 


lace petroleum is theoretically 383 per cent. superior to anthracite 
in evaporative peel and secondly, its useful effect is 25 per cent. 
greater, being 75 per cent. instead of 60 per cent.; while thirdly, 
weight for weight, the practical evaporative value of petroleum 
must be reckoned as at least from 2 tee TO _ 6g per cent, to 
12°25 7°00 
7:00 


=75 per cent. higher than that of anthracite. 


Spray injector.—Steam, not superheated, being the most con- 
venient for ye the spray of liquid fuel into the furnace, it 
remains to be proved how far superheated steam or compressed air 
is really superior to ordinary saturated steam, taken from the 
highest point inside the boiler by a special internal pipe. In using 
several systems of spray injectors for locomotives, the author 
invariably noticed the impossibility of preventing leakage of tubes, 
accumulation of soot, and inequality of heating of the fire-box. 
The work of a locomotive boiler is very different from that of a 
marine or stationary boiler, owing to the frequent changes of 


the chimney. Next place on the bottom of the combustion 
chamber a piece of cotton waste, or a handful of shavings, saturated 
with petroleum and burning with a flame. Then by opening first 
the steam valve of the spray injector, and next the petroleum 
valve gently, the very first spray of oil coming on the flaming waste 
immediately ignites without any explosion whatever; after which 
the quantity of fuel can be increased at pleasure. By looking at 
the top of the chimney, the supply of petroleum can be regulated 
by observing the smoke. The general rule is to allowa transparent 
light smoke to escape, thus showing that neither too much air is 
being admitted nor too little. The combustion is , ome under the 
control of the driver, and the regulation can so effected 
as to prevent smoke altogether. While running, it is indis- 
pensable that the driver and fireman should act together, 
the latter having at his side of the engine the four handles 
for regulating the fire, namely, the steam wheel and the petro- 
leum wheel for the spray injector, and the two ash-pan door 
handles in which there are notches for regulating the air admis- 
sion. Each alteration in the — of the reversing lever or 
screw, ag well as in the degree of opening of the steam regulator or 
the blast pipe, requires a corresponding alteration of the fire. 
Generally the driver passes the word when he intends shutting off 
steam, so that the alteration in the firing can be effected before the 
steam is actually shut off; and in this way the regulation of the 
fire and that of the steam are virtually done together. All this 
care is necessary to prevent smoke, which is nothing less than a 
waste of fuel. When, for instance, the train arrives at the top 
of a bank, which it has to go down with the brakes on, exactly 
at the moment of the driver shutting off the steam and shifting 
the reversing lever into full forward gear, the petroleum and 
steam are shut off from the spray injector, the ashpan doors 
are closed, and if the incline a long one, the revolving 
iron damper over the chimney top is moved into position, 
closing the chimney, though not hermetically. The accumu- 
lated heat is thereby retained in the firebox; and the steam 
even rises in pressure, from the action of the accumulated heat 
alone. As soon as the train reaches the bottom of the incline 
and steam is again required, the first thing done is to uncover the 
chimney top; then the steam is turned on to the spray injector, and 


weights were about the same, as follows, all of them having six 
wheels coupled, and 36 tons adhesive weight ; as originally con 
structed they had ordinary fire-boxes for burning anthracite or 
wood : — Cylinders, 184in. diameter and 24in. stroke; slide 
valves, outside lap 1y,in., inside lap maximum travel, 4;'zin. ; 
Stephenson link motion; boiler pressure, 120 lb. per square inch; 
six wheels, all coupled, 4ft. 3in. diameter; distance between 
centres of leading and middle wheels, 6ft. 2fin.; between middle 
and trailing, 4ft. 9}in.; total length of wheel base, 11ft.; weight 
empty, on leading wheels, 12°041 tons; middle, 16°782 tons; trail- 
ing, 10°685 tons; total weight, 33°508 tons empty; weight in 
running order, on leading wheels, 12°563 tons; middle, 11°885 tons ; 
trailing, 12°790 tons; total weight, 37°238 tons in running order. 
Tubes, number, 151; outside diameter, 2}in.; length between tube 
lates, 13ft. 104in.; outside heating surface, 1166 square feet; fire 
x heating surface, 82 square feet; total heating surface, 1248 
square feet; fire-grate area, 17 square feet; tractive power = 


(cyl. diam.)? x stroke _ "65 x 
65 per cent. of boiler pressure x Secociatal dhaaka 0 


120 x Oseo ed = 5°383 tons. Ratio of tractive power to 


adhesion weight 6-9" 

Tender.—Contents ; water, 310 cubic feet or 1933 gallons or 84 
tons; anthracite, 600 poods or 10 tons; or wood, 14 cubic sajene, or 
514 cubic feet; weight empty, 13°477 tons; weight in running 
order, 28°665 tons; six wheels. 

The accompanying table shows the results of comparative trials 
made in winter with different sorts of fuel, under exactly similar con- 
ditions as to type of engine, profile of line, and load of train. Two sets 
of comparative trials were made, both of them in winter. The three 
engines used were some of those built by Schneider. In comparison 
with anthracite, the economy in favour of petroleum refuse was 
41 per cent. in weight and 55 per cent. in cost. With bituminous 
coal there was a difference of 49 per cent. in favour of petroleum as 
to weight and 61 per cent. as to cost. As compared with wood, 
petroleum was 50 per cent. cheaper. At a speed of fourteen miles 
an hour up an incline of 1 in 125 the steam pressure was easily 


Petroleum Refuse.—Comparative Trials with Petroleum, Anthracite, Bituminous Coal, and Wood, between Archeda and 
Tsaritsin on Grazi and Tsaritsin Railway, in Winter time. 


| | 
i | | Consumption, Cost 
g | including lighting up. of, Atunospheric 
Date, Numbe | | Car- fuel mperature, 
1883. | Train. “a Gross | tance Fuel. | Per per and 
loaded load, | 7 | Total, | train- train- weather. 
cars. } | mile. mile. 
| No. Tons, Miles. | | Pence 
2% 400 | 388 | 9700 | Anthracite | $1,779 Ib,  11°957) —17° to 18° Réau, 
( 832—23 | | | equivalent to 
| | | | 
Feb.8 4! 14 25 | 400 | 388 | 9700 | Bituminous coal | 37,557°51b, 96°58 1b, 14-093 f 88 Fahr. 
| | 
26—29 25 400 4850 | Petroleum refuse | 9,462 Ib. 48°77 Ib. 5°487 Strong side wind. 
24 82—23 25 400 194 4850 | Anthracite | 12,639°5 Ib. 65°15 Ib, 9°512 \ - 5 to — 9° Réau, 
f } | equivalent to 
March 6: 21 24—21 25 400 194 4850 Wood, in billets 1,071°8 c. ft. 5°52 ¢. ft. 8°5 21° to 12° Fahr, 
| 23 26—27 25 400 | 194 | 4850 | Petroleum refuse 7,223 Ib. 87°23 Ib. | 4°188 ) Light side wind. 


— on the line, and the frequent stoppages at 
hese conditions render firing with petroleum very difficult; and 
were it not for the part played by properly arranged brickwork 
inside the fire-box, the spray jet alone would be quite inadequate. 
Hitherto the efforts of engineers have been mainly directed towards 
arriving at the best kind of ‘‘ spray injector,” for so minutely sub- 
dividing a jet of petroleum into a fine spray, by the aid of steam 
or compressed air, as to render it inflammable and of easy ignition. 
For this object nearly all the known spray injectors have very long 
and narrow orifices for petroleum as well as for steam; the width 
of the orifices does not exceed from 4 mm. to 2 mm., or 0°02in. to 
0°08in., and in many instances is capable of adjustment. With 
such narrow orifices it is clear that any small solid particles which 
may find their way into the spray injector along with the petro- 
leum will foul the nozzle and check the fire. Hence in many of 
the steamboats on the Caspian Sea, although a single spray injector 
suffices for one furnace, two are used, in order that-when one gets 
fouled the other may still work; but, of course, the fouled orifices 
— incessant cleaning out. 
omotives.—In arranging a locomotive for burning petroleum, 
several details are required to be added in order to render the 
application convenient. In the first place, for getting up steam to 
begin with, a gas pipe of lin. internal Giempoten is fixed along the 
outside of the boiler, and at about the middle of its length it is 
fitted with a three-way cock having a screw nipple and cap. The 
front end of the longitudinal pipe is connected to the blower in the 
chimney, and the back end is attached tothe spray injector. Then 
by connecting to the nipple a pipe from a shunting locomotive 
under steam, the spray jet is immediately started by the borrowed 
steam, by which at the same time a draught is also maintained in 
the chimney. Ina fully equipped engine-shed the borrowed steam 
would be obtained from a fixed boiler conveniently placed and 
specially arranged for the purpose of raising steam. In practice 
steam can be raised from cold water to 3 atm. pressure—45 lb. per 
square inch—in twenty minutes. The use of auxiliary steam is 
then dispensed with, and the spray jet is worked by steam from its 
own boiler; a pressure of 8 atm.—120 1b.—is thus obtained in fifty 
to fifty-five minutes from the time the spray jet was first started. 
In daily practice, when it is only necessary to raise steam in boilers 
already full of hot water, the full pressure of 7 to 8 atm. is 
obtained in from twenty to twenty-five minutes. While experi- 
menting with liquid fuel for 1 tives, a separate tank was 
placed on the tender for carrying the petroleum, having a capacity 
of about 3 tons. But to have a separate tank on the tender, even 
though fixed in place, would be a source of danger from the pos- 
sibility of its moving forwards in case of collision. It was there- 
fore decided, as soon as petroleum firing was permanently intro- 
duced, to place the tank for fuel in the tender between the two side 
compartments of the water tank utilising the original coal space. 
For a six-wheeled locomotive the capacity of the tank is 34 tons of 
oil—a quantity sufficient for 250 miles, with a train of 480 tons 
gross, exclusive of engine and tender. In charging the tender tank 
with petroleum it is of great importance to have strainers of wire 
cloth in the manhole of two different meshes, the outer one having 
openings, say, of tin., the inner, say, of 4in.; these strainers are 
occasionally taken out and cleaned. If care be en to prevent 
any solid particles from entering with the petroleum, no fouling of 
the spray injector is likely to occur; and even if an obstruction 
should arise, the obstacle, being of small size, can easily be blown 
— by et back the steam cone in the spray injector far 
enough to let the solid particles pass and be blown out into the fire- 
box by the steam, This expedient is easily resorted to even when 
running; and no more inconvenience arises than an extra puff of 
dense smoke for a t, in 1 of the sudden admission 
of too much fuel. Besides the two strainers in the manhole of the 
petroleum tank on the tender, there should be another strainer at 
the outlet valve inside the tank, having a mesh of in. holes. 
Driving Locomotives. —In lighting up, certain precise rules 
have to be followed, in order to prevent explosion of any gas that 
may have accumulated in the fire-box. Such explosions do often 
take place through negligence; but ms | amount simply to a puff of 
as, driving smoke out through the ash-pan dampers, without any 
isagreeably loud report. This is all prevented hy adhering to the 
following simple rules:—First clear the spray nozzle of water by 
letting a small quantity of steam blow through, with the ash-pan 
doors open; at the same time start the blower in the chimney for 
a few seconds, ahd the gas, if any, will be immediately drawn up 


* Abstract of paper read before the Institution of Mechanical Engineers. 


Prices of fuel:—Petroleum refuse, 21s. per ton; anthracite and bituminous cval, 27s. 3d. per ton; wood, in billets, 42s. per cubic sajene 


= 848 cubic feet; equivalent to 1°47d. per cubic foot. 
Di of +: 


ives :—Cylinders, 18lin. diam. and 24in. stroke; wheels, 4ft. 3in. diam.; total heating surface, 1248 sq. ft.; total 


adhesion weight, 36 tons; boiler pressure, 8 to 9 atm. 


next a small quantity of ae me is admitted, but without opening 
the ash pan doors, a small fire being rendered possible by the ent 
of air around the spray injector, as well as by possible leakage past 


kept up at 9 to 9$atm. with a No. 9 injector feeding the boiler all 
the time. 

Up to the present time the author has altered seventy-two 
1 


the ash pan doors. The spray immediately on coming in 

with the hot chamber ignites without any audible explosion; and 
the ash pan doors are finally opened, when considerable power is 
required, or when the air otherwise admitted is not sufficient to 
support plet bustion, By looking at the fire through the 
sight-hole it can always be seen at night whether the fire is white 
or dusky ; in fact, with altogether inexperienced men it was found 
that after a few trips they could become quite expert in firing with 
petroleum. The better men contrive to burn less fuel than others, 
simply by greater care in attending to all the points essential to 
success. At present seventy-two locomotives are running with petro- 
leum firing ; ten of them are passenger engines, seventeen are eight- 
wheel coupled goods engines, and forty-five are six-wheel coupled. 
As might be expected, several points have arisen which must be dealt 
with in order to ensure For inst , the dist ring be- 
tween the plates around the firing door is apt to leak, in consequence 
of the intense heat driven against it, and the absence of water 
circulation; it is therefore either protected by having the brick arch 
built up against it, or, better still, it is taken out altogether when 
the engines are in for repairs, and a flanged joint is substituted, 
similar to what is now used in the engines of the London and North- 
Western Railway. This arrangement gives better results, and 
occasions no trouble whatever. 

Storage of petroleum.—The length of line now worked with 
petroleum is from Tsaritsin to Burnack, 291 miles. There isa main 
iron reservoir for petroleum at each of the four engine sheds, namely, 
at Tsaritsin, Archeda, Filonoff, and Borisoglebsk. Each reservoir is 
66ft. internal diameter and 24ft. high, and when full holds about 
2050 tons. The method of charging the reservoir, which stands 
a good way from the line, and is situated at a convenient distance 
from all dwelling houses and buildings, is as follows:—On a siding 
specially prepared for the purpose are placed ten cistern cars full of 
oil, the capacity of each being about 10 tons. From each of these 
cars a connection is made by a flexible india-rubber pipe to one of 
ten stand-pipes which project 1ft. above the ground line. Parallel 
with the rails is laid a main pipe, with which the ten stand pipes 
are all connected, thus forming one general suction main. About 
the middle of the length of the main, which is laid underground 
and covered with sawdust or other non-conducting material, is 
fixed a Blake steam pump. As soon as all the ten connections are 
made with the cistern cars, the pump is set to work, and in about 
one hour the whole of the cars are discharged into the main 
reservoir, the time depending of course upon the capacity of the 
pump. All the pipes used are of malleable iron, lap-welded and of 
5in. internal diameter, having screwed coupling muffs for making 
the connections. At each engine shed, in addition to the main 
storage reservoir, there is a smaller distributing tank, which is 
erected at a sufficient height to supply the tenders, and very much 
resembles the ordinary water tanks. These distributing tanks are 
circular, about 8}ft. diameter and 6ft. high, and of , Sag plates ; 
their inside mean area is calculated exactly, and a scale graduated 
in inches stands in the middle of the tank; a glass with scale is 
used outside in summer time. Each inch in height on the scale is 
converted into cubic feet, and then by means of a table is converted 
into Russian poods, according to the specific gravity at various 
temperatures. As it would be superfluous to graduate the table for 
each separate degree of temperature, the columns in the table 
show the weights for every eight degrees Réaumur, which is quite 
sufficient :—Namely, from 24 deg. to 17 deg., from 16 deg. to 
9 deg., and so on, down to — 24 deg.; the equivalent Fahrenheit 
range being from 86 deg. down to — 22 deg. Suppose the filling 
of a tender tank draws off a height of 27in. from the distributing 
tank, at a temperature of, say, — 20 deg. R., these figures are 
shown by the table to correspond with 200°61 poods = 7245 Ib., or 
3°23 tons of petroleum. This arrangement does very well in 


ractice; both the quantity and the temperature are entered on the 
river’s fuel bill at the time of his taking in his supply. 
Engines.—The engines used in the trials were built by Borsig, 
of Berlin, Schneider, of Creusot, and the Russian Mechanical and 
Mining Company of St. Petersburg. Their main dimensions and 


tives to burn petroleum; and from his own personal 
observations made on the foot-plate with considerable frost he is 
satisfied that no other fuel can compare with petroleum either for 
locomotives or for other purposes. In illustration of its safety in 
case of accident, a photograph was exhibited of an accident that 
occurred on the author’s line on 30th December, 1883, when a 
locomotive fired with petroleum ran down the side of an embank- 
ment, taking the train after it; no explosion or conflagration of 
any kind took place under such trying circumstances, thus 
affording some proof of the safety of the petroleum refuse 
in this mode of firing. Although it is scarcely possible that petro- 
leum firing will ever be of use for locomotives on the ordinary 
railways of coal-bearing England, yet the author is convinced that, 
even in such a country, its employment would be an enormous boon 
on underground lines. 


THE WuHItwortTH ScHOLARSHIPS. — The list of candidates 
successful in the competition for the Whitworth scholarships, 1884, 
has been issued:—Richard Stanfield, engineer I Man- 
chester, has obtained a scholarship of the value of £200. Scholar- 
ships of the value of £150 have been awarded to William Sackville, 
engineer, Crewe; Tom H. Denning, engineer apprentice, Crewe; 
John Reeves, engineer, Crewe; Andrée P. Griffiths, engineer 
apprentice, Ebbw Vale, Mon.; Richard North, engineer, Man- 
chester; George Coates, engineering draughtsman, Full Sutton, 
near York; Andrew C. Shaw, engineer, Glasgow; and J. Kerr Reid, 
mechanical draughtsman, Glasgow. The following have obtained 
scholarships of £100 each:—Robert L. Clarke, draughtsman, 
Plums: ; John Kemp, engineer apprentice, Glasgow; Thomas 
A. Peace, engineer apprentice, Manchester; George A. Shaw, 
engineer, London; Albert E. Wolstencroft, joiner, Oldham; 
William A. E. Crombie, marine engineer, Glasgow; John Sharp, 
draughtsman, Glasgow; Henry J. R. Burstall, engineer, London; 
Edwin Baggs, engineer student, Bristol; William J. Caiger, 
engineer, London; Edward Gardner, engineer, Manchester; James 
Nixon, engineer apprentice, Newcastle-on-Tyne; John Dougan, 
engineer, Glasgow; Herbert B. Gregson, engineer, Sidcup; James 
Tasker, draughtsman, Accrington; and Frank Brown, draughts- 
man, Plumstead. 


Royrat Scotch SHow.—The Highland and Agricultural Society 
of Scotland held their annual meeting at Edinburgh from Tuesday 
to Friday of the last week of July, and this being the centenary 
year, the show was in all respects the largest and most successful 
ever held in Scotland. In extent this meeting was second only to 
that of the Royal Agricultural Society of England. Taking the 
stock all round, there has never before been such good quality 
exhibited in one showyard on the northern side of the border. 
Premiums to the amount of £3953 12s. were offered. In theimple- 
ment and machinery department all the leading English and 
Scotch manufacturers exhibited. The entries were above the 
average number. Several premiums were given in tlfis class, and 
there being a want amongst the farmers of the North of a 
thoroughly efficient grain and seed dressing machine, the society 
offered a frst prize of £10 and a second of £5 for the best machines 
to separate grain and seeds from weeds within the means of an 
ordinary farmer’s acquisition. The trials took place on Wednes- 
day and Thursday on the show ground. Sixteen machines, by 
various makers, were entered to compete for these, the largest 
prizes offered for these machines since 1872, and amongst them 
were those of Mr. Thomas Corbett, of the Perseverance Ironworks, 
Shrewsbury, who exhibited his Eclipse winnower, constructed on a 
new principle, which he has recently patented, and which was 
exhibited for the first time. After exhaustive trials with wheat, 
oats, barley, and turnip and Italian rye grass seeds, the judges 
awarded the first prize of £10 to the new machine manufactured 
by Mr. Thomas Corbett, whose grain dressing machines have now 

ined every first prize for which they have competed, in the 
Gnited Kingdom, since 18738, 
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STEAM FIRE ENGINE, OSBORNE HOUSE 


Tue recent destruction by fire of so 
many of the ancestral mansions of our 
nobility and gentry has caused the 
authorities responsible for the safety of 
her Majesty’s marine residence to con- 
sider whether Osborne was sufficiently 
protected from fire. It was found that 

were some fire hydrants about 
the grounds, but these were supplied 
with an indifferent pressure of water, 
and were quite inadequate for dealing 
with a large fire. Captain Shaw, C.B., 
of the Metropolitan Fire Brigade, was 
consulted, and after a personal inspec- 
tion of the place, he devised a scheme 
for its protection which has been car- 
ried out under the supervision of Mr. 
J.K. Mann, surveyor of works on her 
Majesty’s Osborne Estate. We may 
state that the main water supply for 
fire extinguishing purposes is obtained 
from a pond at Barton, about half a 
mile from the house, where a pumping 
station delivers the water through un- 
derground mains into two large tanks 
situated in the towers. These tanks are 
always kept full, and the fire mains 
within the house charged ready for 
instant use. The Barton pumping 
station also supplies an ornamental pond 
or reservoir, and the steam fire engine 
which we are about to describe is placed 
in a small building near to Osborne 
House, but hidden by trees ; it receives 
its water through a suction pipe 248 
yards long, and delivers into a main 
connected with other mains in and 
around the house, and on which mains 
hydrants are placed in positions to com- 
mand the whole building. 

We illustrate above and on page 124 
the steam fire engine, which is one of 
Messrs. Shand, Mason, and Company’s 
equilibrium type, having three steam 
cylinders, the piston rods of which are 
connected direct to the rams of three 
double-acting bucket and plunger 
pumps; from a jaw at the bottom of 
each ram the connecting rod extends to 
the pin of a three-throw crank; the slide 
valves are worked by a simple arrangement of levers, each 
cylinder working the valve of the adjacent one. There are 
two of Messrs. Shand, Mason, and Company’s inclined water- 
tube boilers, specially adapted for raising steam quickly, each 
capable of supplying sufficient steam to drive the engine at full 
8 . The steam exhaust and feed pipes, &c., are so arranged 

t either boiler can be used separately or both in unison. We 
subjoin a letter from Mr. Mann, giving his own, and not the 
makers’, test of the steam fire engine; and it must be a source 
of general satisfaction to be thus assured that everything has 
been done that is possible to protect Osborne in the event of an 
outbreak of fire, and it would be well that many other noble 
mansions, with their historical associations and their stores of 
art treasures, were equally well protected. 

Mr. Mann, writing from Osborne, says:—“ You ask me, now 
that the guction is connected and furnishing an adequate supply 
of water, to furnish you with the results obtained with the new 
fixed steam fire-engine you have just fixed here. I have great 
pleasure in doing so, the more especially as the work the engine 
does very considerably exceeds the stipulations of your contract. 
I will refer to a trial made on the 9th May, as it was the one 
most carefully observed. By calculation, your engine, under 
the conditions of that trial, worked up to just 130 indicated 
horse-power-—that is the power put into the pistons for trans- 
mission was 130-horse power—and the calculation of the actual 
work done thereby exactly accords with this. 

“T would note that thé reservoir that supplies the water to 
the engine is situated at a considerable distance, so that the 
suction is 248 yards in length, being 10in. in diameter for 168 
yards, and 8in. for 80 yards; and the mains that deliver the 
water from the engine to the twenty-two hydrants in and 
around the house, and to the fire tanks, are in length about 
600 yards. These mains vary in diameter as required, from 
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7in. at the engine to 3in. at the furthest point. The fire tanks, 
which are placed close under the roof, hold always upwards of 
8000 gallons of water, for use solely for fire purposes; and 
now as to the work done by the engine in this trial. By detail 
calculation, 44 of the 130-H.P. would be absorbed in the engine 
and pumps, leaving just two-thirds, or &6-H.P. to be put into 
the mains. This is a very satisfactory percentage, and it was 
verified by the pressure gauge and rate of flow at the entrance 
to the mains, showing that this was the actual amount of power 
put into the mains. I should here state, that to test the deli- 
very or rate of flow, the pumps were tested for slip by counting 
the number of revolutions, and by measuring the quantity of 
water actually delivered into the large fire tanks, and to my 
surprise the amount of slip was shown to be practically nothing. 
The half volume swept by the pump buckets therefore gave the 
quantity of water delivered. 

“ Returning to the work done, there was, as previously stated, 
86-horse power delivered by the engine into the mains, and 
detail calculation shows that the friction in the mains, hydrants, 
and hose would absorb 12-horse power of this, leaving 74-horse 
power for use at the jets; and as jin. jets would as a rule be 
used here, the actual work done, or power given, at the jets was 
tested by attaching six of the 3in. jets by hose to various 
hydrants along the length of the mains, and the height the 
water was thrown to by these was measured at the jet furthest 
away from the engine which played on to the Flag Tower, where 
the height it attained could be accurately measured. The actual 
height water was thrown was right up to the top of the flag- 
staff, thus attaining a height of 116ft. above the ground where 
the jet was held; some of the water passed several feet clear 
over the top of the flagstaff. From this the work thus done by 
the six jets, as you will find by calculation, was 74-horse 
power, agreeing exactly with the power delivered at the 
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jets as calculated forward from the engine. I need not 
tell you that this was most satisfactory, and it very con- 
siderably exceeds what you had stipulated the engine should 
be capable of doing, and I add with much pleasure, that 
there was no trouble or difficulty in obtaining this result. It 
was an ordinary working trial, without any extraneous help, 
done by the ordinary labourers employed on the estate, none of 
whom had ever seen a steam fire-engine before working this one. 
The engine, whilst giving this great water pressure of over 300ft. 
head at the delivery, which gives for the jets—in.—used the 
greatest height which such sized jet can attain, delivered as 
much as 875 gallons per minute, sufficient for the maximum 
effect. of six fin. jets, as used in this trial. Your contract 
specified only 600 gallons per minute to jets 90ft. high. This 
trial gave 875 gallons per minute to a height of practically 
116ft.; and when I state that steam of only 100 lb. pressure 
above the atmosphere was used, you will readily understand 
that this was no forced trial, but that, on the contrary, a skilled 
forced trial would doubtless give 15 per cent. more work from 
the engine. Having verified by calculation the abundant 
strength of all the principal parts of the boilers, engine, and 
pumps as you were making them, and the mains, &c., being, I 
know, equal to the work, I should feel no hesitation whatever 
in having the engine worked for a forced trial up to, at least, 
15 per cent. more power, or, say, 150 indicated horse power, 
should I ever be asked to do so. 

“Tn conclusion, you ask me in what time steam is got up and 
engine at work. No special trial for this has been made, but I 
have noted that it is easily done in three minutes under the 
quarter of an hour, and, of course, by special attention it could 
be done in several minutes less time than this. The main point 
is, that the great boiler power is sufficient to keep the power up 
once it is raised, for that is the main consideration here, as there 
is ample water always stored in the tanks at pressure that will 
keep the jets going during the time steam is being raised. 
to fuel, by the usual calculation I find that in ordinary working, 
as in the trial described, what is known under the misleading 
title of the efficiency of the steam, was 0°076, and the efficiency 
of the boilers was 0°655, consequently with good coal, say, cor- 
responding to a theoretical evaporative power of 13:4 lb., some- 
thing just over 4 1b. of coal per indicated horse-power per hour 
is a]l that is required to work the engine. The boilers, engine, 
and pumps certainly prove themselves to be of an excellent 
design for their purpose in all respects, and the experience of 
their working by unskilled men is most satisfactory; in short, 
I have no doubt whatever that your equilibrium steam fire- 
engine will give the greatest satisfaction to those who approved 
and sactioned the new arrangements to cope with fire now com- 
pleted at Osborne.” 


TRANSATLANTIC TRADE BY Hupson’s Bay.—The expedition for the 
exploration of Hudson’s Bay, with a view to the establishment of a 
direct line of traffic between the British north-western colonies and 
Liverpool, has just sailed from Halifax. A record of theopeningand 
= navigation at York Factory, on thisicy Mediterranean, pre- 
pared by Mr. W. Woods, of the Hudson’s Bay Company, shows that 
during the years from 1828 to 1880 it was never c later in the 
spring than June Ist, and was always open as late in the fall as 

ovember 3rd, while the earliest opening was May and the 
latest closing was December 9th. If this were all, the navigability 
of the proposed new route to Europe would be established, but 
Hudson Strait, by which the Bay is entered, is known to be impass- 
able except in a part of the month of July, August, and part of 
September. The i value of an outlet for the grain trade of 
Manitoba to Europe by sea, with no railroad except a short line 
to York Factory, is so obvious that the wonder is that the 
practicability of the sch has not been already fully tested. As 
to its result we are not wholly left to conjecture. During the 
perilous voyage of Her Majesty’s ship Terror, under Captain— 
afterwards Admiral—Sir George Buck, through Hudson Strait 
in 1836-37, hourly meteorologial observations were made and 
careful records of the state of the ice. In January the temperature 
fell to 54deg. below zero. But even in August the Terror had 
very difficult navigation. On five days in that month her 1] 
records “‘boring through the ice.” On August 2nd she encountere 
a ‘‘solid pack 20ft. high” and ‘‘ very heavy ice floes,” while an 
occasional whirlpool or ripple rendered the ship “ perfectly 
unmanageable.” A nautical record for July 13th, 1746, in Hudson 
Strait, mentions an ‘‘ abundance of low ice five to ten fathoms 
thick.” Such facts are not very encouraging to the Canadian 

rojectors of the new steamer route from York Factory to Liverpool. 
it is possible, however, that a comparatively ice-free channel 
leading into Hudson’s Bay may be found, and that for six or eight 
weeks in the year a fleet of grain ships, constructed tostand moderate 
ice pressure, might safely run the risks,—New York Herald. 
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SCALE OF FEET 


Tue report of Col. Rich to the Board of Trade on the Down- 
ton derailment has just been published. We give above asketch 
taken from the report, showing the position of the vehicles after 
the event, and we append Col. Rich’s conclusions on the 
matter. 

Before recording my opinion as to what caused this disastrous 
accident, it appears to me desirable to consider the opinion of 
the chief locomotive engineer of the company, as given to the 
coroner. He was on the spot the day after it occurred, and 
before any of the wrecked train or damaged permanent way 
materials had been removed. Mr. Adams considers that the 
accident was caused by the breaking of the coupling between the 
front van, No. 167, and the carriage next to it, No. 429. The 
van was thrown or pulled off the rails, but it remained attached 
to the tenders and engines until they were stopped. The coach 
next to it was pulled up on the north side of the railway bank, 
about 250 yards behind the van, with its leading end foul of the 
rails on which it had been running, and with all the other 
coaches of the train close behind it, in the wet ditch or in the 
field at the north side of the railway bank. If the coupling 
had caused the accident, which commenced where the sleepers 
were first moved in their beds, about 217 yards on the Downton 
side of where No. 429 coach came to a stand, I am at a loss to 
think why the tender of thesecond engineand the brake van behind 
it should haveleftthe rails. Certainly the coupling breaking could 
not have pulled them off the rails. Again, as the coupling, if it 
caused the accident, must have broken just as the coach was on 
the second curve, which bends to the north, this coach must 
have gone off to the south on the outside of this curve, and 
more particularly so, as there was no strain on the outer or 
off-side chain coupling, which became unhooked. After the 
centre coupling broke, the strain came on the near side chain 
coupling and broke it. This would also have had a tendency to 
send the coach off on the outside of the curve, but it came 
inwards. The manner in which the centre coupling was broken 
at the weld showed torsion, and the breakage of the inside chain 
coupling showed that No. 429 coach had been pulling in a zigzag 
direction, with van No. 167, when the side chain coupling 
gave way. 

Thirdly, No. 429 coach must have been pulled down the bank 
into the field, along with the other coaches, if its fiont coupling 
had been the first thing to break and cause the disaster. I 
think that the circumstances attending the accident do not bear 
out this theory, and I have no hesitation in stating that the 
accident was caused by the train having been run at too great 
—_ over a weak road. The train having two engines and eight 
short vehicles, with short wheel bases, was not calculated to run 
steadily, at great speed, over a line of such gradients and 
curves, As regards the evidence of the engine drivers and fire- 
men, it will not stand sifting, and I do not think that it can be 
depended on. They stated that they did not know that any- 
thing was wrong, until they reached the cast iron girder bridge, 
which was more than 200 yards from the place where the first 
disturbance of the sleepers occurred, and the driver of the 
second engine stated {that he believed that the tender of his 
engine left the rails when it was about 50 yards from the place 
where the engine was stopped. 

These sleepers were disturbed by oscillation, which was not 
sufficient to bend the rails for the first forty yards; but, after 
that, the rails were severely bent outwards alternately to the 
right and to the left, until some vehicle, probably the third 
from the tender, was jerked off the rails, and the off-side wheels 
landed on the sleeper between the rails, more than 1ft. from the 
outer rail of the curve. I think that the tender of the second 
engine and all the vehicles behind it must have left the rails 
immediately afterwards, as nine sleepers next to the first four, 
that were marked lightly with a wheel flange, are reported to 
have been cut through and broken to pieces in a very remark- 
able manner. The coaches, after leaving the rails, crossed 
gradually towards the near side rail, which was broken at the 
joint, and allowed six of the carriages to run down the bank and 
fall over in the ditch. From the position of the coaches in the 
field, I think that the couplings between these i must 
have held on until the coaches fell over on their sides in the 
field, and that the coupling between No. 429 and No. 167 van 
was one of the last to break. 

I have no doubt that it was the force and the weight of the 
engines that first displaced the permanent way, and I think that 
the drivers, on feeling the oscillation—which probably com- 
menced to be very great when their engines reached the short 
piece of straight and level road between the reverse curves— 
applied their steam brakes, and jerked one, if not more, of the 
coaches off the rails, and that on perceiving what had happened, 
they re-applied steam, so as to get away from the train. 
men also stated that they were 230 yards beyond the first 
disturbance when they saw the van off the rails; that then they 


applied their steam brakes partially, so as to pull up their 
engines quietly, and that they stopped their engines in a distance 
of about 220 yards. They admitted that they were running at 
a speed of about thirty-five miles an hour at the time they saw 
the van off the rails, and that instead of their speed being 
checked by the van being off the rails, the driver and fireman of 
the second engine stated that the reason of their looking round 
was that they noticed that their engines were gaining speed. 

I thought these statements so improbable, that I tried both 
the engines on the Chertsey branch, which is level for about 
three miles. I found the pilot engine, although a goods engine, 
to be a steady-running and speedy engine. When it was 
running at a speed of about 35 miles an hour I stopped it, by 
putting the steam brakes hard on, in about 380 yards ; at a 
speed of about 38 miles an hour, I stopped it in about 400 
yards ; and when at a speed of about 39 to 40 miles an hour, 
in about 450 yards. I found the train engine an unsteady 
engine, and I could not get up a greater s than about 28 to 
30 miles an hour in the mile of level that was available for the 
trials, although the coupled wheels of this engine were much 
larger than the goods engine wheels. This engine is deficient in 
steam power. The cylinders are 18in. diameter, and have.a 
22in. stroke, and the boiler was pressed-to 120 lb. of steam. 
It appeared to be an old engine, and quite unfit to run a train at 
the speed at which the 4.33 p.m. train from Salisbury was timed 
to run, as it could only keep time by running at a dangerous 
speed down the inclines. ; 

The London and South-Western Railway Company has had 
three cases of passenger trains leaving the rails since September 
last. The first, which occurred near Portsmouth, was caused by 
the great oscillation of the last coach of the train. The oscilla- 
tion made the springs of the coach turn over, and then it left 
the rails. is coach was of bad construction. The second, 
which occurred at Brockhurst, in January, was caused, like the 
present disaster, by a train made up of inferior rolling stock, 
being run at express speed, along an old and very light per- 
manent way. 

The numerous complaints which have been made of the violent 
shaking which passengers experience when travelling on parts of 
the London and South-Western Railway leave no room to 
doubt that a great deal of reform in the management and 
improvement in the working of this railway is required. I 
believe the complaints are caused in a great measure by bad 
driving, using inferior stock, and by the coaches in the trains 
not being properly coupled up. I would strongly urge the 
company to make a thorough examination of their system and 
stock, to classify their drivers, to classify their stock, to classify 
their several lines and parts of their system, and to classify 
their trains. It cannot be expected that: the whole of a com- 
pany’s stock and railway shall be of the best description, but 
the public has a right to expect that old and inferior stock shall 
not be run over old, weak, and inferior parts of the railway 
at such a speed as to make it unpleasant and dangerous 
to all that use it. If the 4.33 p.m. train from Salisbury 
had been fitted with a good continuous brake, the train 
engine-driver might have checked the speed and oscilla- 
tion, by means of the continuous brake, without endangering 
the safety of his train; but in the case of the Portsmouth acci- 
dent, when the train was fitted with the continuous automatic 
air brake, the engine-driver made no effort to get it to work 
properly before he left Waterloo. He started from Waterloo 
and ran to Portsmouth without the brake being available if it 
had been wanted. 

The Salisbury and Wimborne Railway is a single line. The 

ing places of up and down trains are changed when required 

y telegraph. This is a dangerous mode of working, and it was 

the reason why the second engine was attached to the 4.33 p.m. 

train, instead of the engine being sent forward as a light engine. 

If the line had been worked by train staff, as it should be, there 

would have been no difficulty in sending forward the pilot engine, 
instead of attaching it to the passenger train. 


MACHINE FOR GRINDING INDIGO AND ULTRA- 
MARINE. 

THE accompanying engraving illustrates a machine for grind- 
ing indigo and ultramarine as made by Messrs. Pierron and 
Dehaitre, of Paris. It requires no explanation. Two paddles 
on a crosshead on a vertical shaft push ahead, each of them, 
two cast iron spheres of different diameters. These spheres, on 
rolling over the indigo or ultramarine slightly moistened with 
water, reduce all the granular portions to a very fine paste. 


These | The spheres having different diameters, the smaller ones have 


not the same rolling circumference as the larger ones, and the 


process of grinding is said to be accelerated. For extracting the 


ground material a screw cap in the form of a valve-is used. It 
is only n to unscrew by a few turns the threaded rod 
which carries the conical cap, to cause the latter to leave its seat 
and give sufficient passage for the flow of the ground material. 
The crosshead revolves at from 50 to 60 revolutions per minute, 
and is said to be capable of grinding 33 1b. of indigo in ten 


hours. We should have thought that the machine would have 
been simplified and improved by placing the pan on a slightly 
incline? revolving axle, and if necessary inserting one fixed finger 
or paddle at the upper part to keep one of the pairs of the balls 
there. It will be observed, moreover, that this machine is like 
that of Evans, illustrated in THE ENGINEER, of 1st December, 1882. 


DUPONCHEL’S ARRANGEMENT OF OVERSHOT 
WATER-WHEELS. 

OvERsSHOT water-wheels are of two distinct classes. In one 
the water is admitted above the crown, and falls upon the front 
of the wheel, which descends while the back rises. The bottom 
of the wheel therefore moves in a direction contrary to that of 
the escaping water, which causes a retardation. Moreover, it is 
impossible to prolong the circular race, which closes in the front 


of the wheel, for preventing-the water from flowing over the 
buckets. If, indeed, the race were prolonged to the centre line 
of the wheel, the water escaping would have to change its 
direction suddenly, so as to flow away. In the second type the 
water enters the buckets at the back of the wheel almost verti- 
cally, so that its lower part moves in the same direction as the 
escaping water. In this way the above-named defect is avoided, 
but part of the useful effect due to the fall is lost, owing to the 
water entering below the crown of the wheel. M. Duponchel, 
engineer-in-chief of French Ponts et Chaussées, has aimed at 
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reconciling the advantages of both systems, while at the same 
time avoiding their defects. He arranges his wheel, as shown 
by Fig. 1, so that the water enters it at the crown, fills the 
buckets on the front side, and escapes at the bottom without 
any change of direction. When the fall is considerable, he 
adopts two wheels of the same diameter, placed one above the 
other, but revolving in different directions, as shown by Fig. 2 
The water is admitted at the crown of the upper wheel, fills the 
bucket on the front side, and flows from them at the bottom 
into the buckets on the back of the lower wheel, which it leaves 
at the bottom, also without any change of direction. M. Valez, 
conductor of Ponts et Chaussées, was associated with M. 
Duponchel in his invention. 


LETTERS TO THE EDITOR. 
(Continued from page 119.) 


THE LATE MR. MANBY. 


Str,—The concluding paragraph of your memoir of Mr. Charles 
Manby in the number of THE ENGINEER for August 8th is likely to 
convey a false impression, which, as his stepson and executor, I 
will ask you to allow me to correct. 

Mr. Manby’s funeral was conducted in exact accordance with his 
wishes on the subject ; he objected very strongly to a large number 
of followers or any kind of display on such occasions, therefore, 
though sorry to disappoint his many acquaintances, we felt bound 
to carry out his wishes, so far as lay in our power. The facts of 
the case were fully explained by me to Mr. Forrest, the secretary 
of the Inst. C.E., in order, if possible to prevent any of Mr. 
Manby’s acquaintances feeling hurt at the non-issue of invitations 
to the funeral; and I am somewhat surprised that Mr. Forrest 
should not have thought fit to inform the engineering journals of 
the reason for the complete privacy of the ceremony. 

The Greys, Eastbourne, August 12th. A. R. Hoop. 


[Though reluctantly, we are forced to the conclusion both from 
Mr. Hood's letter and from the correspondence with Mr. Forrest, 
that there is no reason for our making any alteration in the para- 
graph referred to. Mr. Manby had a large number of friends, not 
mere acquaintances, of many years’ standing, and it is generally 
thought that while display or the ostentation of a large invited 
following would have been entirely opposed to his wishes, these would 
have been best respected if some of his many warm friends and 
supporters had been permitted without invitation to have paid the 
last tribute of esteem.—Eb. E.] 


THE LATE MR. MASSEY BROMLEY. 


Str,—The terrible railway accident at Penistone seems to have 
been especially fatal to s of our profession, no less than 
three out of the six men killed being described as engineers. Mr. 
Massey Bromley, one of the victims, was well known as one of our 
leading locomotive superintendents, and seemed destined to achieve 
a high position as a consulting engineer and scientific witness in his 
branch of the profession, when his career was cut short in the 
prime of life. 

Mr. Bromley was a native of Wolverhampton, where his father 
was the vicar of a large parish. His education was completed at 
Brasenose College, Oxford, and after taking his M.A. degree he 
entered the Stratford shops of the Great Eastern Railway as a 
pupil of Mr. 8S. W. Johnson, who was then the locomotive super- 
intendent of that line. During the latter part of his pupilage he 
was engaged in inspecting engines under construction for the 
company at the works of the Avonside Engine Company at Bristol, 
and there acquired a knowledge of the organisation of a workshop, 
which was afterwards very valuable to him. The completion of 
these engines was much accelerated by Mr. Bromley’s energy and 
unflagging perseverance, and on his return to Stratford he took 
charge of the running shed at Stratford, where over one hundred 
engines are steamed daily. He then became general assistant to 
Mr. W. Adams, who had meanwhile succeeded Mr. S. W. Johnson, 
and finally became works’ manager, having entire charge of the 
Stratford shops, and control over the repairs in the out stations. 
On Mr. Adams leaving the line for the London and South-Western, 
Mr. Bromley became his successor at the early age of thirty-one, 
and continued the work of improving the rolling stock and shops of 
the line. The Great Eastern, passing through a purely agricultural 
district, with a stationary, and in some cases decreasing population, 
has never been a prosperous line, being over-burdened with the 
capital spent in compensating landowners before the days of com- 
pulsory purchase at a fair valuation. The great business abilities 
of Mr. Swarbrick, for many years the general manager, and the 
successive efforts of Messrs. Johnson, Adams, and Bromley, effected 
a great improvement in the regularity and speed of the trains, and 
their rigid and systematic economies raised the line from bankruptcy 
to astate just short of financial success, the ordinary shares touch- 
ing 75, a point from which they have since receded. 

Owing to causes which have never been fully explained, but 
which in the opinion of those who knew him best reflected no 
discredit upon Mr. Bromley, he resigned the post of locomotive 
superintendent of the line in August, 1881, but received a hand- 
some retaining fee to act as consulting engineer for the company. 
Mr. Bromley shortly afterwards went into partnership with Mr. 
John C. Wilson, M.I.C.E., and soon acquired an excellent practice 
as a scientific witness in railway cases, and designed a considerable 
amount of rolling stock and machinery for foreign and colonial 
railways. Mr. Bromley was a man who was endowed with a com- 
bination of many great and valuable qualities which alike endeared, 
him to those around him, and enabled him to achieve much as an 
administrator and an engineer; and it is reasonable to suppose 
that had his life been prolonged he would have risen to the very 
highest rank of his profession. 

He had a marvellous memory, and never forgot a fact, a face, or 
a name, and knew the Christian name and chief characteristics of 
nearly every workman and engine driver on his line. He wasa 
perfect mine of general information, especially as regards the 
details of railway practice on both home and foreign lines. 

New York, August 2nd. 


THE WILMSLOW ACCIDENT. 

Sir,—Mr. G. Whale having stated, page 105, that my letter 
upon this subject is “‘full of inaccuracies,” I must ask you to allow 
me a small portion of space to prove the correctness of my remarks; 
page 85. At the time when the collision occurred, the signal 
**line clear” had been given upon the absolute block system to the 
station in the rear, although the line was blocked by a goods train 
shunting at Wilmslow. This was certainly an improper way of 
working, and one which has been frequently condemned by the 
Board of Trade inspectors. It was conclusively proved in evidence 
that the brake failed, and that the cause was the falling out of a 
pin in the gear; also that one of the tender brake blocks broke and 
fell off. Doubtless the distances given by Mr. Whale are correct, 
but he does not mention that the driver's view of the signals was 
considerably interrupted by trees and bridges—this fact I noticed 
when walking over the ground. There is every reason to think 
that the foreman fitter riding on the engine was himself consider- 
ably at fault, for it was given in evidence that he opened the 
regulator before the driver had time to reverse the engine, thus 
practically putting steam on in forward gear. With regard to the 
fact that the verdict of manslaughter was returned upon the evidence 
that the driver could have stopped in 350 yards, I have only to say 
that jurymen themselves told me that they arrived at the conclusion 
they did on that statement, and no persons are more sorry than the 
jury that they returned the verdict they did. The fact that the case 
was dismissed by the magistrates with the remark that “‘ there was 
no case at all,” and that the grand jury ignored the bill, is surely 
enough proof that the driver was not guilty. It isto be regretted that 
no Board of Trade inquiry has been held, as important matters 


would then be properly brought forward. When one of these trial 
engines came into collision at Prestbury, a practical experiment— 
which I witnessed—was made to prove the distance in which the 
engine could have been stopped. 

Mr. Whale enters largely into personalities, but as these are not 
arguments, and therefore of no importance, I do not propose to 
take up your space or my tine by discussing my ‘‘ knowledge of 
railway working, &c.;” my name is too well known to your readers 
and on railways to render it necessary for me to do so. In conclu- 
sion, I must refer to the word ‘‘ misrepresentations,” and most 
distinctly deny ever having descended to such means of discussion ; 
on the other hand, it has always been my invariable practice never 
to make or wnte any statement to which I am not perfectly pre- 
pared to swear in a court of law. CLEMENT E. STRETTON. 

40, Saxe-Coburg-street, Leicester, 

August 9th. 


S1r,—We engine-drivers have read with some degree of regret 
and amusement the letter by Mr. G. Whale in your issue of last 
week. We have read the letter by Mr. Stretton, and we know the 
facts to be truly given. It is stated that Mr. Stretton ‘knows 
nothing of railway working,” but we have a strong suspicion that 
the truth is he knows too much of railways, and does not fear to 
state his opinions, to point out defects, and to take the part of the 
poor unfortunate servants when they get unjustly committed for 
manslaughter. The name of Stretton is known from end to end of 
our railways as the only gentleman who will give a driver a helping 
hand out of such difficulty, and no one knows this better than the 
numerous men he has during past years gratuitously defended and 
assisted, and by his legal and railway knowledge prevented being 
sent to prison on an unjust charge of manslaughter. 

A LONDON AND NORTH-WESTERN DRIVER. 
Loco. Department, Crewe, August 11th. 


LOCOMOTIVE CRANK AXLES, 


Srr,—Allow me through your valuable paper to make a few 
remarks on the above subject. I have had over thirty years’ 
experience in the manufacture and manipulation of steel for light 
and heavy forgings, and during the last several years with one of 
the largest locomotive crank axle makers in Lancashire, who made 
300 to 400 crank axles annually. This company has records from 
the principal railway companies, showing its axles to have run 
from 200,000 to over 400,000 miles. I maintain that these results 
have been obtained by good material, but more especially by proper 
manipulation under suitably sized hammers and from suitably sized 
—. Nothing can be said against the material of which the 
axle was composed which caused the late sad accident on the Man- 
chester, Sheffield, and Lincolnshire Railway at Penistone. 

I am not at present interested in any steel-making firm whatever. 
My object in writing this letter is to impress upon railway com- 
panys’ engineers the importance of seeing that makers of their 
crank axles have large enough hammers to deal with an ingot of 
sufficient size and weight. An ingot for an ordinary sized loco- 
motive crank axle should not be less than 24in. square, nor weigh 
less than 70cwt., and not manipulated in the cogging process 
under a hammer less than 15 tons. Smaller hammers will do for 
finishing the forgings, and in this process the fibrous structure of 
the crank arms may be destroyed if care is not taken when heating 
to cover up those portions of the forging that are not intended to 
be manipulated. Repeated heatings on any portion of a forging 
without manipulation will produce a crystal fracture, and will be 
seen in the tensile test piece cut out of the crank arms after the 
forging is finished, and will break with a very low percentage of 
elongation and reduction of area at point of fracture. All mild 
steel ingots made suitable for axles are hollow about one-third 
from the top end, and this occurs even if the a are compressed 
when in a fluid state, therefore ingots should be made heavy 
enough to allow the axle to be made from less than two-thirds 
of the bottom end. Ingots, when cast, should be kept on their 
ends after taking them from the casting pit until the fluid steel in 
the ventre is fully set: if laid on their sides before they are set it 
will be found that the hollow has formed nearer to the bottom 
end, and consequently more liable to get into the crank forging. 
It is always better to charge ingots into the hammer furnace before 
they are cold, but care should be taken not to do this too soon 
after taking them from the mould, or the fluid steel may not have 
set, and you have the same evil as above. When they are charged 
cold they sometimes clink, and when this takes place there isa 
rupture of the steel somewhere, and these ruptures may not be 
external and seen in forging or even machining after the forging 
is finished. These clinks may be heard by the furnacemen, and 
therefore such ingots should not be used for crank axles. Steel 
high in silicon and manganese is most liable to clink when charged 
cold. An internal rupture caused by this clinking when charging 
the ingot cold may be in any part of a crank, and, as stated above, 
not seen in machining, but it is the starting point of a growing 


flaw. G. W. Dyson. 
Bolton, August 10th. 


S1r,—I did not claim, as you seem to think by a footnote to my 
letter, the hooping of cranks as an original idea. lam well aware that 
some locomotive, and also some marine, engineers have adopted 
the plan, with this difference—that I have not yet seen a weldless 
hoop, as suggested in my last, used, but invariably a bar bent, and 
its two ends welded together to form the hoop, which, for obvious 
reasons, is not so good. J. W. DE V. GALWEY. 
Warrington, Lancs., August 10th. 


TESTING IRON BY MAGNETISM. 


Sir,—In answer to your correspondents, I have tried many 
experiments on bars made up of filings and wires, and found that 
want of homogeneity showed itself by change of magnetic power. 
I used a magnetic needle jin. long suspended on a point which was 
drawn along near the bar, the deviations and distances being noted 
—these should be nearly regular if the bar be homogeneous—the 
bar was then turned on its axis and a similar set of observations 
taken; from a series the defect could be inferred. Before taking 
observations a bar electro-magnet was placed at each end, and 
while the current was flowing the end of the bar was struck with a 
mallet, the current was then broken and the electro-magnets taken 
away. I tried a number of experiments ona bar of iron Ijin. 
square, 12ft. long, and found points of magnetic change after 
submitting it to stress in different directions. Having to leave my 
laboratory I could not continue the investigation; but if further 
experiments were pursued, I feel certain that flaws could be 
detected, and also whether the metal had been overstrained. 
I showed some of my experiments at the British Association, 
Bristol, 1875. 

Charging batteries is rather tedious work; but now that the 
dynamo gives an easy mode of obtaining a powerful electric current, 
I hope these experiments may be continued, and I have every 
reason to think some useful information will be obtained. 

I trust my calling attention to this matter may result in practical 
usefulness. Puivip Branay, F.C.S. 
Bath, August 11th. 


THE New York City Board of Health has adopted an ordinance 
forbidding the use of any tap, faucet, tank, fountain, or vessel, or 
any pipe or conduit in connection therewith, for storing beverages 
for drinking, which shall be eomposed of or made with brass, lead, 
copper, or other metal or metallic substance that is or will be 
affected by liquids, so that dangerous, unwholesome, or deleterious 
compounds are formed therein or thereby, or such as beer, soda- 
water, syrups, or other liquid, or any other beverage, drink, or 


flavouring material drawn therefrom, shall be unwholesome, 
dangerous, or detrimental to health, 


ON REPAIRING THE CABLES OF THE ALLEG- 
HENY SUSPENSION BRIDGE AT PITTSBURGH, 
PA., U.S.* 

By Mr. Francis CoLtitrncwoop, M. Inst. C.E. 


THE author was called upon, in August 1883, to examine the 
suspension bridge across the Allegheny river at Pittsburgh, and to 
report upon its condition. The bridge had been in constant use 
since 1861, having been built by the late Mr. John A. Roebling, 
well known as a designer of this type of bridge. It consists of 
two full spans of 343i. 2in. length each, and two half spans of 
179ft. lin. each. The floor is about 41ft. wide, and is supported 
on four cables made of iron wire of an average diameter of 0°145in. 
The inner cables are 22ft. between their centres at the lowest point, 
and spreading to 26ft. at the points of suspension. Each cable 
contains 2100 wires laid up in seven strands, and measuring 74in. 
in diameter. The outer cables are 42ft. between their centres at 
the lowest points, reduced to 38ft. at the point of suspension, 
Each cable contains 700 wires laid up in two strands, and is 44in, 
in diameter. There are heavy iron parapets at the outer sides of 
the sidewalks, and a system of long stays to each cable, to stiffen 
the bridge against vertical oscillations. The serving or so-called 
wrapping-wire on the cables measures 0°098in. in diameter, and is 
included, of course, twice in the diameter given for the cables, 
The strands pass at the anchorages round cast iron shoes, and the 
shoes are attached by pins to wrought iron anchor bars. At each 
end of the small cables there are three, and at each end of the large 
cables nine, such bars. Those for the large cables are in two sets, 
so arranged that a rectangle surrounding the strands at the point 
of attachment is 22in. square. These bars are the upper set of a 
series of similar ones, the lowest of which take hold of the anchor- 
plate, and all the bars and the strands—to the clamp to be men- 
tioned—were buried in the masonry of the anchorage. From the 
shoes the strands converge for about 12ft., at which point they are 
brought to a round form and held in close contact by a heavy iron 
clamp. From thence they are wrapped throughout, except where 
they over the saddles at the towers. Between the shoes and 
the J wad the wires in each strand are brought compactly together 
by a seizing of several turns of annealed wire at intervals of about 
every 7in. As originally finished, this eye gee part of the cable 
was enclosed in heavy cotton duck, and all interior spaces were 
filled in solid with hot coal tar, which had been boiled and treated 
with quicklime to neutralise any acid it might contain. As an 
additional precaution, the portion from the clamp 3ft. back into 
the masonry was surrounded by fin. boiler plate tightly clam 
on, and coal tar pitch was poured around the outer end. e 
whole cable for ott. back, including the shoes, was then enclosed 
in brickwork and cement; 6in. flags were laid in cement over the 
brickwork, and finally a second set of flags above these, to form 
the sidewalk. Over the side cables, the foundations to the tool 
houses took the place of sidewalks. Examinations had been 
repeatedly made at the points where the cables emerged from the 
masonry to see that the coverings were intact, but no more 
extended examination had been deemed necessary. The author 
felt, however, that the responsibility was too grave to allow him 
to assume that all was sound simply because the exterior appeared 
so. The sidewalk and flagging were therefore removed from one 
end of a large cable, and on cutting through the canvas it was 
found that the tar had partially disap , and that the cavity 
was nearly full of a dirty, greyish liquid. There was also extensive 
rusting of the wires, so that the seizing wires, 0O6in. in diameter, 
were in many places rusted through, and the cable wires deeply 
pitted. A second cable end was opened with similar results. A 
general survey of the bridge was then made, revealing fine cracks 
in the paint on the cables which admitted moisture, gave defect 
in the masonry, particularly of one of the piers, and a number of 
other minor flaws. A full statement of the facts was thereupon 
made to the directors, with the recommendation that every cable 
should be examined throughout and repairs made immediately ; 
also that the cables and other ironwork should be scraped an 
repainted, all defective stones in the piers replaced by sound ones, 
the masonry re-pointed, and that the wrought iron protecting 
plates to the pier nosings should be repaired, &c. Authority was 
given to the author to proceed with the work at once. As parts 
of it were entirely novel, it required close personal attention 
throughout. The first step was to determine how far the damage 
to the cables extended. One of the openings already made was 
therefore enlarged, and the boiler plate and wrapping removed, so 
as to expose the strands back to and around the shoes. It was 
found that the rust extended outside of the anchorage, and under 
the wrapping. It was then decided to remove every seizing, to 
cut a slit about 45ft. in the bridge floor to where the cable emerged 
above it, and to remove the clamp and the wrapping so far 
as might be necessary to discover the full extent of the damage. 
Accordingly, about 10ft. length of cable was unwrapped, leaving the 
wires exposed and entirely free for about 22ft. of their — 
On examination the serious damage to the wires was found to 
extend about 3ft. from the anchorage outward. Beyond this there 
was a little dry rust, but no pitting; and still farther from the 
anchorage the paint on the interior wires was yet gummy. The 
rust seemed to be of two kinds, First, a red oxide, where the 
wire appeared to have been attacked as if by acid, the so-called 
fibre being exposed. In some such cases the rust had eaten through 
the exterior in a narrow slit, and had then attacked the interior, 
leaving a shell only. The second form of rusting was by the 
formation of a hard blackish substance containing much sulphur, 
which, when scaled off, left a — as if gouged out by.a chisel. 
In one cable end eight wires had been eaten entirely through, and 
one wire or more in each of the others. Referring to the com- 
ition of the rust and the liquid found among the strands, the 
‘ollowing letter to the author is pertinent. The writer, Professor 
Otto Wuth, is a practical chemist residing in Pittsburgh, and has 
been e' ed in the manufacture of the various products resulting 
from the distillation of coal tar:— 
** Pittsburgh, August 18th, 1883, 
**T have carefully examined the specimens of scales you took from 
the wires of the cables of the suspension bridge, and found them 
to be a combination of the hydrated peroxide of iron and sulphate 
of iron. The liquid consisted of a weak solution of carbonate and 
sulphate of ammonia, coloured by tarry matter, and is almost 
identical with tar water from the gasworks. The cables, as you 
stated, were first coated with boiled linseed oil and afterwards 
with coal tar. The tar had evidently not been heated long enough 
and high enough to drive off all the water and the salts of 
ammonia contained in all coal tar at the rate of 5 to7 per cent, 
The reaction of coal tar is always alkaline—very alkaline—never 
acid. The reaction of the acids contained, such as carbolic and 
cresylic, is also alkaline; they do not act like the mineral acids on 
iron. By heating coal tar with caustic lime you only convert the 
carbonate of ammonia into caustic ammonia. Now the action of 
the coal tar upon the wires has undoubtedly been this. The oils 
contained in the tar first dissolved the coat of linseed oil; then the 
sulphuret of ammonia, which is contained in tar in considerable 
quantity, acted upon the surface of the iron, converting it into the 
sulphuret of iron which again was converted into the sulphate by 
the oxygen of the air, which could not have been completely 


‘| excluded. This alternate action of the sulphuret of ammonia and 


air was continued until the sulphuret was entirely exhausted. 
The oxidation was further carried on by the atmospheric air in the 
presence of water and carbonate of ammonia.” 

How the water came to be where found it is not easy to say. 
The upper surface of the strands was about 18in, below the surface 
of the sidewalk, and exposed to considerable alternations of heat 
and cold. A cavity was evidently formed by the tar gradually 
oozing into the surrounding brickwork when exposed to the heat 
of hot summer days. Air would then slowly percolate to and fro 
as the masonry changed in temperature, and moisture would 
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probably be condensed, and the water slowly collected. It is 
possible that part of the sulphur and ia accumulated in this 
way, as they must be constantly — more or less in the atmo- 
sphere of such a smoky city as Pittsburgh. It was evident that 
the only course to pursue was to cleanse the wires thoroughly. 
This was at first attempted by the use of solvents such as benzole, 
kerosene, &c.; but it wasimpossible to cleanse the interior strands 
in this way even by drenching them. ping each individual 
wire was then reluctantly resorted to. After trying various 
scrapers, none of which worked satisfactorily, one was adopted 
which proved cheap and effective. A gin. steel rod had one end 
flattened and turned up for about }in., so as to make with the rod 
an angle of about 80 deg. A semicircular notch, of about the 
same diameter as the wire, was then filed in the end, and the edge 
made sharp, hardened, and tempered. With these, four men could 
clean about 175 wires in 10 hours, To get at the interior strands, 
wedges were used to force them apart. Whenever a damaged 
wire was found it was marked by a bit of wire twisted on. All. 
such wires were examined, and if the loss of strength was 10 per 
cent, or more, it was repaired, otherwise it was passed. It was 
soon found that the damage was almost entirely confined to the 
other two layers of wires in each strand. The seizings around the 
strands held the wires so closely in contact that the destructive 
agent had not penetrated farther. While this preliminary work 
was going on, experiments were made to determine the best 
method of repairing the damaged wires. The only previous work 
of this kind, so far as known, was that done at Niagara Falls ;* 
where, in making the final splice, the two parts of a wire were 
keep under strain by a bar having a lever pivotted across each end. 
The shorter arms of these levers were gare with clamps and 
thumb-screws for taking hold of the ends of the wire to be joined, 
and gave a lever arm of 2in. The other arms were 10in. long. 
The short lever ends having been clamped to the extremities of the 
cable wire, one of the long arms was fastened by a wire to some 
fixed object; to the second long arm a spring balance was attached, 
and to this a pair of small pulleys and tackle, leading finally to 
some other fixed object. By this means a definite pull on the 
balance could be transmitted to the two branches of the cable wire, 
since the separation of the long arms would draw the short ones 
towards eachother. The difficulties with this apparatus were, first, 
that it was not self-contained ; secondly, the range of motion being 
small, it required exact fixing on the wires to ensure the ends being 
in line when the strain was on; thirdly, the room was insufficient 
for wrapping the splice. The author devised an apparatus as 
follows:—A stiff square bar 2ft. 6in. long had its sides finished 
smooth, one end was flattened, and to this end a stiff crosshead 
about 7in. long was firmly rivetted. One end of the crosshead was 
provided with a clamp and thumb-screw for holding the wire to be 
a. The other end of the cross bar had a notch for receiving 
the ring of a heavy spring balance. A second cross bar about 1lin. 
long was fitted with a long socket near its centre, so as to slide freely 
on the long bar. One end of the sliding bar had also a clamp and 
thumb screw for holding the opposite end of the wire to be spliced. 
Through the remaining end of the sliding bar was @ hole parallel 
to the main bar of the machine, through which an eye bolt passed 
freely. The eye bolt had a long thread cut upon it, and carried a 
hand wheel with a corresponding internal thread. The hook of 
the balance passed through the eye of the bolt. This machine gave 
plenty of movement for extending the balance, and taking up the 
slack of the wire, and was very convenient in all contracted places. 
According to Mr. Roebling’s original notes, an abstract only of 
which was available, the maximum working strain per wire is 
267 lb., of which 1091b.-or 41 per cent., is live load, and 158 lb. or 
59 per cent., is dead load. A piece of wire said to be from the 
original bri wire was tested, with the undermentioned results: 
—The stretch in this and the following tests was taken on lft. of 
length by a finely divided vernier gauge, having a —. 
lever, and a second vernier for the finer readings. Diameter o! 
specimen, 0°144in.; area, 0°16286 square inch. The readings were 
uncertain up to 200lb, strain, owing to inaccuracy in the adjust- 
ment of the gauge. 


Strain. Gauge reading. Difference. 
Ib. ft. 
300 1-00¢40 000028 

0°00024 
400 100064 
0°00023 
500. 1°00087 29 
0°00022 
600. 100109 
0°00022 
700 100131 “0009 
0°00020 
800. 1°00151 000033 
900 1700184 


_At 1260lb. the wire broke with a measured set of O°013ft. 
Diameter at point of rupture, 0°110in.; strength per square inch of 
full section, 77,3651b. A new splice in a wire when tested gave, 
under a strain of 3001b., an addition of 0°018in. in length by sli 
and stretch. Now in splicing in a new piece of wire, the fina 
splice must evidently be made under an excess of strain sufficient 
to compensate for three things—first, for the probable slip in the 
splice in taking up a working strain; secondly, for the stretch that 
will occur in the ag pecs 2ft. long—contained in the machine 
while splicing, when it comes under strain; and thirdly, for the 
extra strain induced by pulling the wire out from a straight line 
while splicing. To determine this excess of strain the following 
calculations were made :— 

n. 

Taking 2001b. as the average straip in a wire with the bridge) 

in use, and 0°00028ft. as the stretch per 100Ib., the aft. | 
length of wire in the machine will stretch 0-0002sft. x 200 - "0110 


100 

e M splic! rawn . trom a 

ine at the centre Rf 2h. in length, the additional neh 0°1332 

Total excess of length requisite in making the splice= 0°1622 
On the pe agra that the wrapping around the cables is tight 
enough to oblige the first 10ft. length under the wrapping to take 
up the extra strain, and inasmuch as the wires around the 
shoes and have therefore a double length, the strain would act on 
about (12'+10!+10! x2); or say 60ft. length of wire. According 
to the previous test, to stretch 60ft. of wire 0°1622in. a strain 
would be required equal to 

0°1622in. .. 0°00023ft. x 60ft. _ 
— = 98 lb. 

This would give the strain on the balance as 200+-98, or say 300 Ib. 
A balance with 4001b. capacity was therefore provided, but on trial 
it was found that a pull of about 5001b. was necessary to ensure a 
full strain in the wire after completion of the splice. The reasons 
for this seemed to be, first, that the stretch did not probably 
reach so far as 10ft. under the wrapping; secondly, the friction in 
passing around the shoe had not been taken into account; thirdly, 
the wires were frequently partially bound by other wires, and the 
final splice was nearer one end of the free wire than 10ft. Another 
element of uncertainty was the constantly varying load, as the 
traffic on the bridge is very heavy and subject to rapid and extreme 
fluctuations. Still another practical difficulty was the fact that 
from loosening the strands and removing the clamps and wrappings, 
the angle made by the unwrapped strand with the round cable 
was removed 10ft. farther from the shoes and the several cable 
wires were no longer equally strained. For these various reasons 
it became necessary assume limits to strain, within which 
differences would be allowed. As the limit of elasticity of the 
wire was from 8001b to 10001b., and the extreme working strain 
267 lb., it was evident that if the minimum strain per wire was 
sufficient, the maximum might be largely increased without danger 
of rupture or inharmonious working. excess in 

ull in the sound new wires would tend to relieve the slightly 

wires which were not to be repaired. This reasoning of 

course would not apply if carried too far, since an excess of strain 


* “Minutes of Proceedings ” Inst, Civil Engineers, vol. lxv., p. 389. 


introduced into a large number of wires for a considerable length 
would have changed the curve assumed by the cable. The 
minimum fixed upon was 200 lb. per wire, and was ensured in the 
following manner. Each wire as spliced was marked by a tag, 
and once a day all the wires were tested, by applying a spring 
balance at the centre of their free length, and pulling them out 2in. 
from the straight line. Suppose the balance to then mark 8lb., by 


the parallelogram of forces the proportion Ain. :10ft. = 81b.: 


240 lb. = strain of wire. This simple test saved all necessity for 
i liate inspection of each splice. Two men could repair from 
eight to ten wires any, making two splices in each. They soon 
found that they were able to dispense with the weighing aparatus, 
and to judge the tension closely enough by feeling. A simpler tool 
was then constructed for holding the wire while opiaing- It was 
made of two bars or legs hinged together, and each bent so as to 
assume a form much like a pair of pin dividers when they are 
opened wide, and the pin and point are in position for use. A 
tightening rod, with a head at one end and a thumb screw on the 
other, passed through the legs at the knuckles. The lower end of 
each leg was grooved across on one side; and a wedge key fitted for 
clamping an end of the wire to be spliced. Most of the splicing was 
done with this tool; but the one with the balance was best where 
the s was contracted. The total number of wires spliced was 
four-hundred and eighty-four, of which one-hundred and seventy- 
five were in one cable end and one-hundred and seven in another. 
Care was taken to distribute the splices lengthwise, so as not to 
interfere with the smooth wrapping of the cable. The splices 
were made by filing the end of the wire to a flat sloping face of 
3in. length, and so as to reduce the wire at the extremity to about 
one-third its diameter. The wire was then laid face downwards on 
an iron anvil, and the convex side nicked for 34in. with a tool, having 
spaces of 0°033in. to correspond with the diameter of the splicing 
wire. After preparing the two ends, they were placed in the 
machine, the proper strain was on and the flat surfaces were 
brought in contact and tightly clamped by a hand vice on each 
side of the centre of the splice. The Faw wire was next tightly 
wrapped by hand ; beginningat the middle of both spliceand wrapping 
wire, and wrapping up to oneof the hand vices, then removing this vice 
to a second and third hold, and each time wrapping up toit. The 
final finish at this end was given by wrapping fin. beyond the filed 
portion of the wire, and fastening the — wire by passing it 
twice under its own coils. The opposite half splice was finished in 
the same manner. The integrity of the splice depends upon the 
care taken in adjusting the parts accurately to each other, and 
keeping a constant strain on the splicing wire. Comparative tests 
were made of a piece of wire from one of the cables, and of a new 
splice in the same, and the results are given below. Diameter of 
wire=0'l44in., area=0°16286 square inch. The whole wire 
behaved as follows :— 


Strain. Gauge reading. Difference. 
Ib. ft. ft. 
200 17000050 

300 1000290 

0°000245 

400 1:000535 0-000250 

500 1-000785 0-000210 

0-000270 

70? 17001265 0°000275 
1:001540 


At 1450 lb. the wire broke with a set of 0°0208ft. on 1ft. The 
reduction of area at the point of rupture was 51 per cent. The 
strength per square inch was 89,015lb. The splice from the same 
piece of wire gave results as follows :— 


Strain. Gauge reading. Difference. 
100 1000800 
— 
300 . 1001280 . 0°000505 
400. 1°001785 0*000550 
500. 1:002335 0-000405 
0-004 
0°000180 
900. 1003655 


At 13501b. the spliced wire broke with a set of 0°0243ft. on 1ft. 
The rupture occurred in one wire at 2hin. from the end, or lin. 
from the centre of the splice, and with a large local reduction in 
area. In making the test the coils of woe wire were left 
slightly loose at the ends to represent a probable case in actual 
work. In comparison with the uncut wire, the splice shows a 
strength of 93 per cent. Since the splice at one end of each piece 
of new wire introduced has been subjected to a strain far above the 
working strain, and the final splice has resisted a pull of at least 
200 lb., it is evident that the greatest possible additional slip would 
be that arising from the slip at the final splice, due to the difference 
between a strain of 2001b. and a maximum strain of 267lb. As 
this amount, which is very small, must be distributed over about 
G6Oft. length of wire, it may be neglected. A piece of new Bessemer 
steel wire was tested, with the following results. Diameter of 
wire=0°147in., area=0°01697 square inch :— 


Strain. Gauge reading. Difference. 
Ib. a ft. 
1000725 
400 1-000925 
500 1°001155 
0°000345 
600 1°001500 
0°000125 
7 1001625. 0000230 
800 1001855. 0-000280 
1°002135 
0°00027 
1000 1°002405 . 
0°000335 
1100 1°002740 . 0°000405 
At 1550 1b. the Bessemer steel wire broke with a set of 0°0243ft. on 


lft. The reduction of area at the point of rupture was 474 per 
cent. The strength per square inch was 90,442lb. The tensile 
strength of similar sized iron wire is given by the Trenton Iron 
Company at 91,278 lb. per square inch. Considering that the old 
wire was more or less damaged by rust, its uniformity of stretch, 
large reduction, and close approximation in strength, shows it to 
be entirely unchanged by use. All the wires in a cable having 
been repaired, the first step towards closing it up was to jar it 
thoroughly with mallets, and to get out all loose rust and dirt, 
after which it was thoroughly saturated with raw linseed oil. To 
reach the interior wires with the oil, a chisel bar had to be forced 
through in every direction until no uncoated wire could be found. 
Two days afterward a coating of boiled linseed oil was applied, and 
then the seizings were replaced on the part of the pcs not to be 
wrapped. The most serviceable tool for compacting the wires of a 
strand to a round form, prior to replacing the seizings, was one 
devised for the occasion. It consisted of two semicircular pieces 
of iron be mp together at one end of each, and with the free ends 
bent radially outward. One of the free ends was left longer than 
the other, and had a hole slotted radially in it, to allow play for the 
passage of the screw. The other free end was tapped for the 
screw. The screw had a thread about 4in. long, and a stem about 
1ft. long, terminating in a T for convenience in turning. A collar 
between the screw and stem gave a bearing against the slotted end 
of the clamp. The interior strands, which were hard to get at, 
were compacted with this clamp with facility. The work of bring- 
ing the strands together again to the round form of the cable, just 
within the anchorage, was troublesome but not new. The 
wrapping of that portion outside the anchorage was at first accom- 
plished with the special wrapping machines used when the bridge 
was built. As it was impossible to employ these at all points, the 
ordinary serving mallet familiar to sailors was afterwards adopted, 
as, with care, it was found that good work could be effected. The 
cable was saturated with white lead and oil in advance of the 
wrapping. Several coats of the same composition were afterwards 
applied over the wrapping and strands. Wherever direct vision 
could not be obtained, the aid of a mirror was found necessary to 
ensure a perfect covering. As it would afterwards have been 
difficult to paint thoroughly that portion of the strands near to 


where they converge to a round form, it was considered best to 
protect them by filling for a space of 2ft. back from the clamp with 
paraffine. Todo this adam of putty was made across the cable, 
and the 2ft. length was surrounded by canvas, into which melted 
paraffine was poured until, when cold, the canvas would hold no 
more. Changes of temperature have thus far had no effect upon 
the paraffine as a protection. Experience having demonstrated the 
imperative necessity of having all parts of the cable accessible for 
examination; it was decided to leave tunnel openings around the 
strands in the anchorages. The bottom of each opening in the 
masonry was therefore cut so as to drain to an opening in the front 
wall, The sides were removed to about 6ft. by 16ft., and lined 
with 13in. brick walls laid in cement-mortar, the cable passing 
freely through the front wall, with space all around for painting. 
A jacket was afterwards put on each cable, to keep out moisture as 
far as practicable. As the head-room was insufficient for brick 
arches, the side walls were capped by an iron box-frame, which was 
covered by a series of cast iron plates grated on the upper surface, 
which surface was at the side-walk grade. The plates were locked 

ether and cemented, to prevent water from dropping on the 
cables; and the last plate of the series was provided with lifting 
rings. In the alternation of mild and extreme cold weather, water 
of condensation was found to drip from the plates. To prevent 
this, a light wooden frame has been covered with well-painted 
canvas, and placed in the tunnel in an inclined position over the 
cable. Cork paint may be hereafter applied to the interior of the 
tunnels. The only other point of interest was the method pursued 
in removing the old paint from the cables preparatory to repaint- 
ing. The necessity of this was made apparent by the cracks 
retaining moisture after every shower; as it was reasoned that 
fresh paint would soon crack in the same lines, and but temporarily 
cure the evil. Ordinary scrapers were first tried, but were inef- 
fective on account of the gumminess of the paint. This led to the 
use of cutting tools, such as chisels and drawing-knives, by which 
to slice it off. By keeping these sharp, the work was fully trebled 
in quantity over that at first attainable. The average length of 
large cable cleansed by one man in a day was about 25ft. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 6th. 

A FEW holders of railway securities, who exercise a great deal of 
control over stock markets, both here and in the interior, are 
endeavouring to give prices an upward tendency, for the apparent 
and accredited purpose of unloading large stocks of securities upon 
a confident market, as soon as the proper conditions can be created. 
The frequently recurring commercial failures are not conducive to 
this scheme. The rumours affecting the financial credit of several 
large railway properties is still further interfering with the scheme of 
advancing the general line of railway securities. The Northern 
Pacific are the most active, as well as the strongest on thelist. Rail- 
way traffic from Chicago and St. Louis eastward is increasing very 
slowly. Every week adds to the assurances of an enormous wheat 
and corn crop, and these assurances are leading to an improvement 
in mercantile circles, and to an improving demand for a long list 
of productions, beginning with iron and steel, and ending with 
textile products. 

Prices in every department of the iron trade are drooping. 
Large sales of rails have been made under 28 dols.; terms private ; 
believed to have been 27.50 dols., thus showing difference between 
American and English rails of about 5 dols. per ton. Lower prices 
will, it is said, be reached, but it will result in the shutting down 
of the mills, which cannot make rails at such figures. The mills 
that will be affected are in the West—in Cleveland, Chicago, 
Joliet, and St. Louis. The purpose of the rail makers is two-fold 
—first, to crowd out as much tition as possible; and second, 
to induce the projectors of several large lines of road to come into 
market and place orders at this time, in the hope and belief that 
this restriction of production will enable those who continue pro- 
duction to sell rails at an advance over present rates. Chicago 

uotations are 35 dols., which can be shaded alittle. Freights 

rom Pennsylvania to Chicago are 2.50 dols. This gives the Penn- 
sylvania mills an advantage. Merchant iron is selling at Pitts- 
burgh at 1.50 dols. to 1.75 dols. All the structural mills are 
crowded with orders, and from reports just received from travelling 
agents, orders will soon be placed for several thousand tons of 
bridge iron. The plate mills are increasing their business. Nail 
mills contemplate a restriction. Pipe mills are taking more orders. 
The bloomeries are doing very little. The Lehigh and Schuylkill 
Valleys are making about one-third the usual amount of iron. 
Several thousand tons of old rails have just been bought at about 
19 dols. Bessemer iron is quoted at 19 dols.; Bessemer steel slabs, 
37 dols.; Welsh crop ends, 20 dols.; American old rails are held at 
20 dols.; angle and plate iron, 2c. 

The anthracite coal mines are producing 125,000 tons of coal 
daily. The Lake Superior ore mines have shipped 150,000 tons 
more ore this year than for the same time last year. The demand 
for barbed wire is slacking up, and prices at Chicago are 44 dols.; 
nails, 2.35 dols. 

Quotations for Scotch pig iron are:—Eglinton, 19.25 dols., to 
arrive; Clyde, 20 dols., to arrive; Coltness, 21.75 dols., to arrive; 
Spe oa 20.50 dols. to arrive; Gartsherrie, 21 dols., to arrive; 
Langloan, 21.50 dols., to arrive. There is an active demand for 
small lots of wire rods, and prices are as low as 46 dols. American 
oe — 9}c., with concessions on large lots; English tool, 144c. 
to 15c. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE production of finished iron since my last report has been 
curtailed, as the result of the oppressive weather. On Monday it 
was considered useless at many of the works to light the fires, 
since the puddlers could not begin, and at some works only little 
was done on Tuesday also. The manufacturers do not regret the 
lessened output, since there is no pressure of orders. Consumers 
have not up to now been inconvenienced to any appreciable extent, 
and supplies are abundant for all their necessities. 

Gas strip and nail strip was reported by a few makers this— 
Thursday—afternoon in Birmingham to be in a little better 
demand, and common bars were here and there selling slightly 
more freely. Upon the whole, however, the trade cannot be 
reported to have improved. Sheets are particularly tame, and 
prices of merchant and galvanising sorts were hardly ever so low, 
Singles may be had at £6 15s. upwards easy—indeed, from some 
makers they may be had at £6 10s. vanising doubles are 
£7 10s.; and lattens, £8 5s. to £8 10s., though a few houses ask as 
much as £9 5s. 

Prices are maintained by the best—thin—sheet makers pretty 
well—better, indeed, than by any other branch of manufacturers. 
Severn singles made by E. P. and W. Baldwin are quoted £11 to 
merchants; Baldwin Wilden best, £12; best best, £18; treble best, 
£14; charcoal steels, £16 10s.; best ditto, £19 10s.; and extra best 
ditto, £21 10s. John Knight and Co. quote working-up singles £10; 
stamping singles, £14; and charcoal singles, £20. 

Boiler plates are very quiet, and the mills are only partially 
employed. Prices range from £8 up to £9. Competition from 
other districts is still severe. 

The marked bar houses have not much that is satisfactory to 
report. The call for their output is limited, and the competition 
of firms of less renown is increasingly severe. Export orders are 
finding them with the most work. Earl Dudley’s bars are £8 2s. 6d. 
nominal for ordinary quality, £9 10s. for single best, £11 for double 


best, £13 for treble best. Other list houses still quote £7 10s., 
but the figure is only nominal, and £7 is practically the maximum 
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that can be got. Between this figure and the £5 10s. at which 
common hurdle bars mo | be obtained, there is a considerable range 
of prices, according to the reputation of individual makers. 

e pig iron e is not more brisk than a week ago, and buyers 
of Derbyshire, Northampton, and Nottingham pigs are attempti 
to “‘ bear” the market. Vendors, however, repeat that the relie 
which the new railway rates afford is so insignificant that they 
cannot give way in price. Northampton pigs were to-day to be had 
at, in some cases, as low as 39s., delivered into sidings, and Derby- 

ires at 40s. 6d. to 41s. and upwards. Native pigs were 55s. to 
57s. 6d. for hot-blast all-mines, and 37s. 6d. to 40s. for cinder sorts. 

Mail advices from Melbourne received this week state that when 
the mail left there was not much inquiry for galvanised iron. 
Quotations ranged from £19 to £21, according to brand. Bars and 
rods moved off quietly at £9 to £910s. Black sheets iron had been 
ot at £11 10s. for Nos. 8 to 18; while hoops had been sold at 

rom £9 10s. to £10. For fencing wire a slightly better demand 
had arisen. Quotations ranged from £11 10s. to £12 10s., according 
to brand and number. Tin-plates were moving off steadily. 
I.C. plates had been placed at up to 20s. 

The demand for ironworkers’ coal was slow this afternoon, and 
house coal was little better than a drug. Consequently the Can- 
nock Chase coalmasters are meeting with no great success in their 
attempt to enforce the advanced prices of 1s. on coal and 6d. on 
slack at the beginning of themonth. Best ironworks coal 
from the Chase appears in the new lists as 7s. 6d. per ton; second 
quality, 6s. 6d.; and third ry 6s. House coal is 10s. 6d. for 
best deep, 10s. for yard oul and for deep one-way, 9s. for best 
shallow, 8s. 6d. for screened deep, 8s. for small shallow, 7s. 6d. for 
deep rough and London Bright, 7s. for deep and shallow nuts, and 
for — rough. 

e ironworkers are protesting against the action of the iron- 
masters in asking the arbitrator to award a reduction. The old 
arguments which were repeated during the last strike are being 
rehearsed, and still meet with favour. Ata big gathering at Wal- 
sall on Monday, Mr. Capper alleged that the ironworkers in South 


Staffordshire received o: > { 3d. per ton in advance of the Northern good 


men, after deducti . per ton allowed them in lieu of the 
Northern extras, ~ 4 reas they should receive 6d. per ton 
more wages, because South Staffordshire iron realised better prices ! 
Mr. Capper, however, fearlessly told the men that they were in- 
capable of ing on a strike for even two weeks, and hoped that 
the “ meres stupidity ” evinced at the last drop would not 
be again shown. ‘‘ Evenif thearbitrator should award a drop, the 
men were in honour bound to abide by it.” The resolution come 
to therefore merely protested against the prop The men in 
the West Bromwich district have pursued a somewhat different 
course. They have determined to resist any drop. It is, however, 
— ble that the men as a whole will act upon Mr. Capper’s 
vice. 

The strike of the colliers entered its seventh week on Monday. 
There are as yet no signs of a speedy termination, and the legal 
action which the miners have just taken can have no other effect 
but to Pers! the struggle. Four miners have summoned the 
Sandwell Park Colliery Company for fourteen days’ wages in lieu 
of notice. Their advocate stated that their contention was that 
the employers should have given fourteen days’ notice after the 
declaration of Mr. Rowland’s award decreeing a drop. He also 
incidentally mentioned that some 400 cases were dependent upon 
the magisterial decisi As, h er, the cases could not go on 
owing to the absence of the barristers, the proceedings have been 
adjourned for a fortnight. 

e constructive engineers are manifesting some interest in the 
inquiry just now upon the market, from the East India Railway 
Company, for 1400 tons of steel and ironwork for the central 
cantilever of the Hooghly Bridge, though it is feared that our 
i d position will not give us much chance in the titi 


of the invention. Several members spoke approvingly of the 
principle of the patent. 

Mr. John Gammage, assistant surveyor at Wolverhampton, has 
been appointed this week borough surveyor of Dudley, in suc- 
cession to Mr. George Broom, a recently received an appoint- 
ment at St. Helens. 


NOTES FROM LANCASHIRE. 

(From our own Correspondent.) 
Manchester.—Busi throughout the iron trade of this district 
continues in a very depressed condition, with but little change to 
report either in one direction oranother. The actual requirements 
which consumers have to cover appear to be very small, and they 


are altogether indifferent about buying. Where business is to be rail 


done it is only at the lowest a prices, and makers have either 
to gradually come down to the minimum rates, or allow the few 
orders that are being given out to pass them. makers of pig 
iron, who for some time past have been undersold by district 
brands, have had to give way a little upon their quoted rates, and 
in the finished iron trade there is a want of firmness when there 
are anything like good specifications to be got. 

The Manchester iron market on Tuesday was tolerably well 
attended, but there was — an absence of any weight of business 
offering. For pig iron there was extremely little inquiry, and 
where . business was done it was on the basis of about 41s. to 
42s. less 24 for both local and district brands delivered equal to 
Manchester. Some of the makers are not disposed to come quite 
so low as this, but where more money is asked sellers are practically 
out of the market. 

Some of the finished iron makers report rather more doing, but 
the actual trade offering generally continues very small. The 
pg my send hot weather has caused a stoppage of work at some 
of the forges, and others find a difficulty in securing orders to 
keep them going even on short time. Prices remain much the 
same, except that perhaps £5 12s. 6d. is taken more readily for 
ualities of Lancashire and North Staffordshire bars delivered 
into this district, and there are some of the local brands which 
might be got for a little less. 

In the brassfoundry and coppersmith trade a slackening off is 
reported in some departments, but generally work keeps fairly 
steady, and for locomotive fittings there is a good demand, fairly 
large orders for copper locomotive plates having been given out 
recently. For general engineers’ fittings the inquiry is only mode- 
rate, and prices are cut very low. 

Locomotive builders in this district are tolerably well off for 
orders, and two of the largest firms, Messrs. Beyer and Peacock 
and Messrs. Sharp, Stewart, and Co., have, I understand, just now 
rather a pressure of work in hand, representing about twenty-five 
to thirty locomotives per month that these two firms will be turn- 
ing out for some time to come. 

Tool makers and machinists are kept tolerably well employed; 
marine engineering, however, continues very quiet, but there are 
indications of some revival in this branch of industry, orders, 
which, I hear from good sources, amount to nearly 150,000 tons, 
having recently been given out to the shipbuilders on the Clyde. 

Last week pss an abstract from the monthly aepevt of the 
Steam Engine Makers’ Society as to the state of employment in 
the engineering trades; to this 1 may now add a summary of the 
reports issued by the Amalgamated Society of Engineers and the 
Ironfounders’ Society. The returns of the Amalgamated Society 
of Engineers show a slight increase in the ber of ployed 
throughout the country, about 4 per cent. of the members being 
now on the books in receipt of out-of-work donation. In the Lan- 
cashire district, however, employment continues steady, and in the 
Manchester and Salford district there is a very slight decrease in 


Under old contracts there is at the present time a fair amount of 
constructive ironwork, such as piers, bridges, &c., under execution 
in some parts of the district for India, Australia, and South 
America. It is pretty satisfactory that the directors of the Patent 
Shaft and Axletree Company, Wednesbury, have decided this week 
to recommend the payment of a dividend at the rate of 5 per 
—_ _ annum on the ordinary shares for the year ending July 


Feed-water heaters are being ordered in the Tipton district by, 
among other customers, several of the Sheffield steel producers. 
They are of very large size. Crane chains, which were quiet up to 
three weeks ago, are now looking up somewhat. The chain-makers 
are likewise fairly employed on colliery and engineers’ chains. 
The ironfoundries, in their general mill and forge requirements’ 
departments, have not mt heavy work on hand. Machinery 
engineers, who enjoy a reputation for speciality work of undeniable 
quality, keep very fairly — 

Manuf: rs in various branches express the earnest hope that 
the greater request which has appeared for the products of the 
Scotch ship Ss may prove something more than a mere spurt. 
Already, indeed, orders for anchors are to hand. London keeps 
so very quiet that an increased Glasgow trade would be satisfactory 
in many departments. 

The galvanised sheet makers are finding the South American 
—— especially Monte Video, doing a little more buying than 


few days a of merchants from Morocco 
irmingham, Wolverhampton, and certain of the 
other South Staffordshire towns, and after i ing some of the 
manufactories, have left behind them orders which, it is hoped, may 
prove the forerunners of increased business. 

The operative rivet makers of Black Heath, Old Hill, and the 
surrounding districts have accepted a reduction of from 10 to 15 per 
cent. on the 4s. list, in q of the bad of trade. 

Notable remarks ap steam traction fella few days ago from 
Mr. E. Pritchard at the annual meeting of the Birmingham and 
Aston Steam Tramways Company. As a practical man he had, he 
said, no hesitation in = that there was greater convenience and 
greater ~~ in the use of steam traction than the employment 
of horses. Throughout the kingdom there had not been a single 
instance of a bogey car being upset, for its very construction 
rendered such an accident almost impossible. He would remind 
those gentlemen who saw difficulty, er, and death in steam 
traction that during the past year the company had conveyed 
1,518,747 people under very great difficulties practically without 
accident. They had run 176,528 miles at a cost per mile of 11°05d. 
The receipts had been 17°54d. per mile. A dividend at the rate of 
10 per cent. per annum was declared. 

he directors of the Warwick and ye Tramways Com- 
pany have resolved to recommend a dividend for the past year at 
the rate of 4 per cent. 

The South Staffordshire Waterworks Company has made a 
profit on the half year ended June 30th last of £12,651. This the 
directors proj to appropriate by declaring a dividend for the 
half year at the rate of 5 per cent. per annum. 

Ata meeting of the North Staffordshire Mining Institute, held 
this week, Mr. John Strick read a eo on Wavish’s patent for 
economising fuel and preventing smoke in domestic grates ; 
for preventing smoke, economising fuel, and ci ting water in 
steam boilers. The coal economiser not only prevents by a bottom 
plate the extravagant influence of a direct current, but, with the 
aid of a vertical cylinder, provides the air necessary for combus- 
tion. All the heat-giving properties of the coal are, the author 
contended, burnt, and the heat is driven into the room instead of 
up the chimney. In applying the invention to steam boilers, its 
importance is more marked than in domestic matters, as it deals 
with a greater consumption of coal. But besides the economy of 
coal, smoke is, he claimed, absolutely prevented from being 
formed, and a rapid circulation of the water is produced, thereby 
causing an equal expansion of boiler plates, and preventing in- 
crustation on the interior parts of the boilers and tubes, Atten- 
tion was directed to the reports of Mr. D. K. Clarke to the 


ing the value 


Council of the Smoke Abatement Exhibition, 


special interest in trade returns; but, so far as Sheffield 


the ber of out-of-work members. Pattern-makers are in 
better demand, and the number of members on the books in receipt 
of donation benefit does not exceed 34 per cent. The secretary of the 
Ironfounders’ Society reports a decrease in the number of unem- 
ployed members, the returns showing that out of a total member- 
ship of 12,247 there are now 775 members in receipt of out-of-work 
support, as com: with 883 last month. The branch reports as 
to the state of trade are, however, not of a very satisfactory 
character, and with the exception of Manchester, Oldham, and 
Halifax, there are no important districts in which trade is returned 
as , dull, or moderate being the general tenour of the 
large proportion of the ——- 

e London and North-Western Railway Company has intro- 
duced a system of electric lighting in its fast express service 
between Liverpool and Manchester. The wires are Ted through the 
train in the usual way, and the lamps are joined up in multiple 
arc. Two lamps are provided for each compartment, one lam; 
being a reserve, and by means of a novel switch arrangement, if 
one lamp fails, the other is brought automatically in connection 
with the electric current. e locomotive is provided with a 
resistance switch, upon which is fitted a pilot lamp, that not only 
gives a light to the engine-driver, but acts as an indicator of how 
the lamps in the train are burning. The lamps used are the Swan 
incandescent, 20-candle power, and the system so far has worked 
very successfully. 

The coal trade of this district continues extremely quiet. House 
fire coals are exceptionally bad to sell ; the common qualities meet 
with only a very moderate demand for iron-making and steam 
purposes, and engine fuel still shows no scarcity, notwithstandin 
the present very limited production of slack. descriptions o 
round coal are more or less of a drug in the market, and with pits 
not working more than three to four days a week, stocks are 
accumulating. Quoted rates are without any very material change, 
and generally there is a disposition rather to work short time than 
attempt to force business at excessively low rates; but still there 
is an anxiety to sell which produces a tendency to weakness in the 
market, and special rates are quoted for temporary sales to clear 
away stocks. At the pit mouth best coal ave: 8s. 6d. to 9s.; 
seconds, 6s. 6d. to 7s.; common house fire » 5s. 6d. to 6s.; 
steam and forge coal, 5s. to 5s. 6d.; burgy, 4s. 6d. to 5s.; best 
slack, 4s. up to 4s. 6d.; and good ordinary qualities, 3s. 6d. to 


3s. 9d. ton. 

The demand for shipment has {been only moderate, with Lanca- 
shire steam delivered at the high level, Liverpool, or the 
Garston Dock, to be got at 7s. 3d. to 7s. 6d. per ton. 

Barrow.—Some improvement is noticeable in the hematite iron 
trade this week, and the requests of consumers for lower prices 
have been firmly resisted. Very few orders are received on 
foreign account, but an improved business is done for home, and 
stocks are being gradually reduced. Some large orders have been 
received for Bessemer and forge iron, and the thousands of tons of 
stock which for months past have been lying in the yards or at 
the wharves are growing “ beautifully less,” in the fullest sense of 
the description. Several furnaces, in spite of the improvement, 
have been put out of blast. Most of the orders are being supplied 
by shipment, the returns of local railways showing that they are 
carrying little of the raw or manufactured material. Quotations 
have undergone no change, but heavy orders for forward delivery 
have ish dodiined at present rates. The steel trade is quiet, very 
few new orders having come to hand, and works being mainly 
employed in executing orders for forward delivery. In the —_ 
steel trade little is doing. The shipbuilding trade, after being 
almost at a standstill for many months, has felt a slight recovery, 
and orders for sailing vessels of large size have been obtained. Iron 
ore is selling at from 8s. 6d. to 9s. 6d. per ton net at mines, but 
the enormous stocks are slow in undergoing reduction. Coal and 
coke in slight demand, with prices tending in favour of buyers. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
JULY, as the first month of the second half of the year, has a 
i productions 


month was only £268,938 
£351,416 for July 1883 and 1884, Germany, Holland, tine 


ich has just 
nothing for 


ue dropped to £19,993; and last month to £8083, 
Egypt, after a two years’ blank, has £2955, For the three months 
mentioned the United States’ figures are very discouraging, viz., 
July, 1882, £121,052; July, 1883, £28,255; July, 1884, £18,708, 
Mexico, in the same period, shows respective totals of £39,732, 
£19,390, and £606. Chili took yf 2 worth of steel rails in 
July, 1882, and £164 in July, 1883, but last month the value was 
£14,485. British North America has in from £70,704 to 
£80,410; but British Possessions in South Africa betray a 
lamentable falling-off. In July, 1882, they took steel rails to the 
value of £38,782; but in July, 1883, the value was only £476; and 
last month it was still further attenuated to £78. British East 
Indies has increased from £27,525 to £39,720. 

For steel the totals are even more unsatisfactory, the values 
for the last three years being £176,449, £112,235, and £93,759. The 
United States demand has steadily dropped during the three 
years—July, 1882, £97,225; July, 1883, 737; and July, 1884, 


The plant and machinery at the Charlton Ironworks have passed 
under the hammer this week. Metal sold at £1 15s. 10d. to £3 per 
ton, and iron £3 to £11 10s. per ton. A six-ton steam hammer, by 
Davy Brothers, with bed-plate, &c., sold for £169; a six-ton steam 
hammer, by Davy Bros., sold for £140; a pair of double-headed 
shears and engine, with 10in. cylinder, by Davy Brothers, sold for 
£75; and a large plate shear and engine, with 13in. are and 
scrap shears connected, by the same firm, fetched £210. A pair of 
high-pressure horizontal link motion engines, with gear and eee | 

rand hoist, and a large wrought iron b. furnace, 60ft. hig 

y 20ft. diameter, with the retorts, hot stove, and piping, were 
sold together for £400. A horizontal high-pressure engine, with a 
24in. cylinder, 5ft. stroke, and one blowing cylinder, 5ft. 6in. in 
diameter, and with » reali £185; and four wrought iron 
Cornish boilers and fittings, with double flues and cross tubes, sold 
for £40 each. Six furnace boilers fetched £23 10s. each; and 
a nest of three boilers, 36ft. by 20ft., realised £10. 

The rail-sent coal to London in July was 540,712 tons, or 56,602 
tons less than in July last year. Messrs. Newton, Chambers, and 
Co., Thorncliffe, again head the list with 24,267 tons; Clay Cross 
come next with 21,531 tons; Grassmoor Colliery, 14,709 tons; 
Langley Mill, 14,594 tons; Sheffield Coal Company, 14,426 tons; 
Messrs. J. and G. Wells, Eckington, 13,239 tons; Aberdare Iron 
Company, 10,974 tons; Hucknall Colliery Company, 10,593 tons. 

The excessive heat during the week has caused work at the fur- 
naces, &c., to be ey severe and trying, and in several 
instances, indeed, it has had to be abandoned. At the large iron- 
works and collieries owned by Newton, Cl ambers, and Co., Thorn- 
cliffe and Chapeltown, there is a considerable amount of work 
being done in heavy and light castings, the Thorncliffe brand of 
pig maintaining its high reputation t ironfounders and 
machinists, and the demand continues equal to the production of 
the furnaces. Not a few of our iron companies in this district 
would like to be in a similar happy position. 

Mr. R. Schott, Consul for Belgium, intimates that the period during 
which be made for space in the Antwerp Exhibi- 
tion has been extended to the 1st of September this year. 

At the annual meeting of the Midland Institute of Mining Engi- 
neers, held at Barnsley, the following officers have been appointed : 
—President, Mr. T. W. Jeffcock, C.E., F.G.S.; vice-presidents, 
Messrs. A. M. Chambers, C. E. Rhodes, and W. E. Garforth; 
Council, Messrs. G. J. Kell, W. Hunter, A. B. Southall, J. Gerrard, 
J. Nevin, C. a oe T. Dymond, and W. H. Chambers; secre- 
tary, Mr. Joseph Mitchell, Barnsley. 

derman Gainsford is determined not to rest satisfied with the 
resolution of the Sheffield Town Council, which practically excludes 
traction engines from being worked in the borough during the day. 
He has asked the Local Government Board that he may be heard 
against the bye-law which the Council propose to put in force sub- 
ject to the permission of the superior authority. 

Messrs. J. J. Saville and Co., of Germania Works, Leadenhall- 
street, and Yorkshire Works, Napier-street, have obtained the gold 
medal at the Crystal Palace international Exhibition for their dis- 
play of steel, files, and mill tools. Mr. John Greenhough, of 
Chintock Works, Milton-street, has received the gold medal for his 
exhibit of spring cutlery. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE is no perceptible improvement in the Cleveland iron 
trade. Consumers evince no disposition to purchase; and although 
at the market held on Tuesday merchants were offering to sell 
No. 3 g.m.b. at 36s. 6d. to 36s. 9d. per ton, they had scarcely any 
success. Makers within the combination were as firm as ever to 
their regulation price of 37s. per ton. Deliveries of forge iron have 
been larger during the last few days, and prices are no lower than 
— last week, viz., 35s. to 35s. 6d. per ton. 

arrants are offered at 368. 6d. per ton, but buyers are not 
forthcoming. The stock of Cleveland pig iron in Connall’s store at 
Middlesbrough was 56,511 tons on Monde last, being a reduction 
of 215 tons for the week. Their stock of pig iron at Glasgow is 
also decreasing. The quantity held on Monday last was 586,905 


tons, 

August shipments of pig iron from the Tees amounted to 26,144 
tons on Monday last, as compared with 28,911 tons during the 
corresponding portion of June. 

In the finished iron trade the outlook is as gloomy as ever. Next 
week most of the works will be closed for Stockton races. There 
are rumours that some orders for vessels have been placed on the 
Wear, but confirmation is needed. Similar rumours with 
to Clyde shipbuilding yards turn out to be only partially true, and 
little, if any, benefit is likely to accrue to this district. Quota- 
tions for finished iron are unaltered, ship-plates being still offered 
at from £5 to £5 2s. 6d. per ton, angles at £4 15s. to £4 17s. 6d., 
and common bars at 2s. 6d. to £5 5s., all free on trucks at 
makers’ works, less 24 per cent. discount. The bar iron trade is 
scarcely so brisk us it was. 

The new steel works at Tudhoe, belonging to the Weardale Iron 
and Coal Company, were started on Wednesday, the 7th inst. 
The plant a two regenerative gas furnaces adapted for the 
manufacture of steel by the Siemens process. The gas is supplied 
by Wilson’s patent = producers made by Tangye and Co., of 
Birmingham. The plant also includes a tn ocomotive and 
crane combined, made by Dubs and Co., of Glasgow. The furnaces 
are each capable of producing ten tons per twelve hours. 

Notwithstanding that Messrs. Allhusen and Co. failed to find 
salt at Port Clarence, another company is being formed to carry on 
boring explorations at Haverton Hill, on the north bank of the 
Tees, opposite to Middlesbrough. Mr. J, Vivyan has undertaken 
the superintendence of the operations. 


are concerned, there is the same story to be told of decreasing 
exports. In hardware and cutlery the value sent abroad last 
improvement. Russia, France, Spain, and Canaries, United States, 
en Foreign West Indies, Brazil, British North America, British East 
Indies, and Australasia, have all done less business, the greatest 
falling-off being in Brazil, which for July, 1882-3-4, pee a 
. steady ‘‘ drop ””—£25,440, £21,801, £11,159. The decrease on the 
seven months is even more telling, the value for the seven months 
of this year being £1,857,224, and for the corresponding period of 
last year £2,219,178, 
In steel rails Russia is again a customer of some consequence, 
uly, 1882, the value sent to the country was £810; nota 
was sent all last year; but in the month w P| 
expired the value is £17,807. Germany, after yes | 
two years, takes a small parcel—£223 ; while Spain and the Canaries 
for July of 1882-3-4 show the curious total values of £800, £9751, 
and £9 respectively. Nor is Italy anything to be proud of. In 
July, 1882, we to that a value of £54,858; in 
23,090. 
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Messrs. Bell Bros.’ Page Bank Colliery, which 
has been closed about four months, owing to 
damage done by fire at the pit head, has been set 
to work again this week. 

Messrs. Sadler and Co., of the Middlesbrough 
Chemical Works, gave notice last week to about 
400 of their men of reduction of wages, varying 
from 15 to 25 per cent. Consequently, on 
Monday forty of the men came out on strike. 

Messrs. B. Samuelson and Co.’s Slapewath 
mines have been closed, and will not be re- 
opened until trade revives. Many of the men 
affected are leaving the district, some of them 
having determined to emigrate to America. 

The value of goods, exclusive of coal and coke, 
exported from Middlesbrough during July last 
amounted to £261,700. This is an increase of 
£57,693 when compared with July, 1883. Mid- 
dlesbrough, it appears, stood higher than any 
other North-east port, Newcastle, which usually 
leads, having exported only to the value of 
£219,769. 

The half-yearly meeting of the shareholders of 
the North-Eastern Railway has just been held at 
York. The dividend for the half-year will be 
1 per cent. less than before, a result which is due 
to the falling off of the traffic owing to depression 
of trade. An attempt was made by a shareholder 
to induce the directors not to proceed at present 
with the Middlesbrough Dock extensions. He 
was, however, informed that the contract was let, 
and could not now be interfered with; besides 
which, the extensions were urgently needed, and 
would bring an ample return for the —_ 
expended. The only kind of travelling whic 
showed a substantial increase was that in third- 
class carriages. Consequently the directors are 
wisely turning their attention towards treating 
this section of their customers at least as well as 
any other meee does. It appears that great 
changes are being made in their locomotive 
building and repairing shops at Gateshead in 
order to bring them thoroughly up to date. 

At the meeting of the Standing Committee of 
the Board of Arbitration to be held at Darlington 
on the 14th, the question of the re-establishment 
of a sliding scale will be considered. There is, 
however, not much chance of an agreement being 
arrived at, unless possibly by submitting the ques- 
tion to Mr. Dale, the standing referee. The 
employers are in no mood to pay more than 
1s. 6d, above shillings for pounds, and the men 
have, as yet, shown no sign of again agreeing to 
receive in this proportion. At present 
ironworkers’ wages are 24 per cent. above what 
they would obtain under this scale, although as 
low as they have ever been in the North of _— 
land, The refusal of their comrades in Stafford- 
shire to accept lower wages is, moreover, not 
likely to make the northern men more open to 
conviction. 

Mr. A. J. Dorman, of the Britannia Ironworks, 
Middlesbrough, still lies dangerously ill. It is 
now said his illness is due to malaria, caught at 
Malta, where he went in the early spring for the 
benefit of his health. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE was a large amount of business in the 
Glasgow warrant market towards the close of last 
week; but on Friday the market became quieter, 
and continued so during a part of the 
present week, Itis unders' that bear accounts 
are remarkably heavy, and some reports of a 
greatly exaggerated description with reference to 
the Clyde shipbuilding trade led to a number of 
speculative operations. The quotations sub- 
sequently fell to a lower figure t before, and 
there has been much less business doing within 
the past few days. The shipments of pig iron 
from Scottish ports in the past week amounted to 
9727 tons, against 9544 tons in the preceding week, 
and 14,056 tons in the corresponding week of 1883. 
The quantities despatched to the United States 
and Canada are rather larger than of late, but the 
inquiries from other countries are somewhat dis- 
appointing. There are ninety-five furnaces in 
blast, as compared with 114 at this date last year. 
The stock in Messrs, Connal and Co.’s ng ae 
—_ has decreased about 650 tons since last 
week, 

Business was done in the warrant market on 
Friday at 41s. 54d. cash. Monday forenoon 
transactions took place at 41s. 5d. to 41s. 54d. 
cash, and in the afternoon at 41s, 54d. to 41s. 6d. 
cash. Tuesday’s market was flat, with business 
at 41s. 5d. to 41s. 4d. and 41s. 44d. cash, and 
41s, 54d. to 41s. 6d. one month. Business took 
place on Wednesday from 41s, 5d. to 41s. 7d. 
cash, and to-day — Thursday — transactions 
occurred at 41s, 7d. to 41s, 64d. cash. 

The values of makers’ iron are for the most part 
unchanged, but one or two brands are a shade 
nt q are as foll 

errie, f.o.b. at Glasgo r ton, No. 1, 
5ls. 6d.; No. 3, 49s. 9d.; io 


Ww, 
Coltness, 57s. 6d. and 
5ls.; Langloan, 53s. 6d. and 51s. 3d.; Sum- 
merlee, 50s. 6d. and 47s.; Calder, 51s. 6d. and 
46s. 9d.; Carnbroe, 50s, and 46s. 6d.; Clyde, 
4%s. and 45s.; Monkland, 43s. 6d. and 40s. 6d.; 
40s. 3d.; Govan, at Broomie- 
, . 6d.; Shotts, at Leith, 
51s. 6d. and 51s.; Carron, at Grangemouth, 48s. 
(specially selected, 54s.), and 47s. 6d.; Kinneil, 
at Bo'ness, 44s. and 43s.; Glengarnock, at 
Ardrossan, 50s. and 43s.; linton, 44s. and 
40s. 6d.; Dalmellington, 46s. 9d. and 42s. 6d. 
The general ironfounding trade in Glasgow and 
the neighbourhood ce te some time been well 
suppli with work, and this has been a fortunate 
thing, not merely for those immediately con- 
nected with that branch, but also for the makers 
of pig iron, who otherwise would have had a 
worse market: Tube makers, except in a few 
instances, are steady; but there is a fair amount 
of work being done in connection with the manu- 
facture of gas and water pipes, the prices of 
which are at present very moderate. At Edin- 
burgh and Dalkeith the moulders at several 
foundries have been on strike against a reduction 
of wages, which, the employers explain, only 
reduce them to the rates current in similar works 
in the locality. There are a great variety of 
water and drainage schemes in progress in Scot- 
land just now, and the probability is that the 


pipe trade will be busy during the remainder of 
the year. 

There is still a good shipping demand for coals, 
the quantities despatched from Glasgow bei 
particularly satisfactory. At Ayr the week’s 
shipments were 7989 tons, and at Grangemouth 
9888 tons were despatched. The Lanarkshire 
= are without material change. For the 

tter qualities of coal a slight improvement is 
noted in the quotations at Burntisland, which 
now are 6s. 9d. to 7s. 3d. f.o.b. per ton. 

The secretary of the Fife and Clackmannan 
Coalowners’ Association has written to Mr. Weir, 
the miners’ secretary in that district, expressing 
regret that the representatives of the men have 
not thought fit to accept the proposals made for 
a sliding scale of wages. The basis of the scale 
is the present rate of pay, but the men desire to 
have it arranged on a past rate, the first result of 
the adoption of which would be to give the 
miners an increase of wages. It is to be hoped 
that a scale will be adjusted, so that the continual 
differences which have marked the relations of 
employers and workmen in the two counties may 
in future be avoided. 

The Glasgow and South-Western Railway Com- 
pany has this week n the running of mineral 
trains at a cheap rate from the Hamilton district 
to the ports of Ayr, Troon, Irvine, and Ardrossan, 
the rates bee 2 the same to each of these har- 
bours. The object of the arrangement is no 
doubt to anticipate the facilities to be offered by 
the pro Lanarkshire and Ayrshire Railway, 
to fw reference was made here last week. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

Some of the industries of Wales are at present 
in striking contrast to others. Such, for instance, 
is the utter stagnation in the iron and steel works, 
that projected improvements, extensions, and 

penings are suspended, and only the most neces- 
sary work is done. From Dowlais to Ebbw Vale 
the slackness of trade is very apparent, and I am 
surprised that there is not a reduction in the 
number of mills and furnaces. This must follow, 
if a speedy change does not set in. I noticed, 
too, from the Rhondda to Cardiff Docks, this 
week, a lessening in the coal output and traffic, 
and I learn that the market is not so firm. 
The large coalowners, of course, hold im- 
portant tracts; but outside of these the sale 
is slackened. Figures show this in a remarkable 
manner. For instance, last week the exports of 
coal from Cardiff only amounted to 106,773 tons, 
but the week previously they totalled 145,000 
tons. A falling-off to the extent of 40,000 tons 
can but show itself. Still, I am in hopes that 
the Bank Holiday had something to do in causing 
this. The best demand at present is best steam 
and best steam small. 

In patent fuel, again, and in tin-plate there is 
a deal of briskness, and the make is large 
and sale ready. With the steady improvement 
in tin-plate most of the old works are beginning 
to figure again—Briton Ferry, for example, much 
to the satisfaction of the people, where Mr. 

Davey has my) been the preserver, in an indus- 
trial sense, of the district. 

Cyfarthfa Steel Works are in an advanced 
stage, but the stimulus to start is a weak one. 

is week, however, the energetic proprietary 
started one of the old puddling forges, and thus 
added 100 more men to their working staff. 

I am sorry to hear that the Ynysyfeio Colliery, 
Rhondda heey which employs 400 men, is idle, 
on account of the dangerous character of the up- 
cast shaft, which is under repair. The men were 
all paid off on Monday, and received a certificate 
to enable them to work elsewhere. 

Another bit of good news comes from the Garw 
Valley, one of the future great coal stores of 
Wales. At the Llest Colliery the No. 3 Rhondda 
has been struck, 34ft. thick, of excellent quality, 
and great extent. 

It transpired at the Taff Vale Railway meeting 
in Bristol this week that for some time this fortu- 
nate line of rail has only been paying £200 a year 
for damages ! 

The Gelly Colliery case, tried at Swansea this 
week, has excited a good deal of interest. This 
was a claim for compensation under the Em- 
ployers’ Liability Act. The plaintiff, widow of 
one of the sufferers, pleaded by evidence and 
counsel that —— was fiery, and that an explo- 
sion had followed on account of neglect. After a 
good deal of conflicting evidence, which elicited 
from the judge the remark that someone was 
committing perjury, a verdict was entered for 
— Griffiths and friend the proprietors of the 
colliery. 

Local opinion is confident as to the future of 
Swansea as a port, and I note that even when 
slackness prevails at Cardiff and Newport, Swan- 
sea, with its good coasting trade and its large tin- 
oe and patent fuel business, is invariably brisk. 

t is also very evident that instead of send- 
ing its tin-plate cargoes to Liverpool, Swansea 
is doing a direct business with the States, 
and the impression is strengthening that more 
business of other kinds will follow. Swan- 
sea has a large background of coal, and with its 
—- — with the Rhondda, its future as 
a port must steadily increase in pi rity. 
Swansea men look on the local strife of Gardit 
with a good deal of wonder, and the suicidal 

in opposing the uis of Bute, and creating 
another Cardiff twelve miles away, led one of the 
men of Swansea to :—“I wish 
we a Marquis of Bute. e only want such 
another to satisfy us and make us p: rous.” 

The report of the Swansea Bay and Rhondda 
Railway is hopeful. It is expected that the line 
from Cymmer to Cwmavon in the Afan Valley 
will be ready by the autumn. 

The visit of the Mechanical Engineers was an 
interesting one, and at the Severn Tunnel, which 
excited great interest, Mr. Walker invited them 
to a luncheon, 


THE CHESTERFIELD AND DERBYSHIRE INSTI- 
TUTE OF MINING, CIVIL, AND MECHANICAL ENGI- 
NEERS.—This Society will make an excursion to 
Birmingham and neighbourhood on the 4th and 
5th of September. An interesting programme has 
been arranged, containing enough to last nearly a 
week instead of two days. 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents, 


Depa: 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, 
giving the number of the page of THE ENGINEER at whic 
the Specification they require is referred to, instead of 
giving the proper number of the ification. The 
mistake has been made by looking at Tue ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Jinding the numbers of the Specification. 


Applications for Letters Patent. 
*,* When patents have been “communicated,” the 
name and address of the communicating party are 


10,912. Dousie Crxper Screen, J. Green, Sheffield. 
10,913. &c., Macuines, C. and A. 
Edmeston, Salford. 
10,914. SEAMLEss CLoTHiING, J. and 8. Law, Cleck- 
eaton. 
10,915. LeTrina-orr APPARATUS of Looms for WEAVING, 
. Lomax, Darwen. 
10,916. Comprnep Reapina, &., Macuines, H. J. H. 
King, Newmarket. 
10,917. PULLEY Brake Bock, D. P. M‘Niven, Hendon. 
— Writine and Reapina MacuIne, &c., T. Scaife, 


radford. 

10,919. Makincand Breakineo Circuits in SECONDARY 
Barreries, J. 8. Beeman, London. 

VELOCIPEDE Sapp.es, J. B. Brooks, Birming- 

am. 

10,921. Twist and oTrHER A. Shir- 
law, Birmingham. 

10,922. Continuous Pressure of EnsILacE in SILos, 
T. Potter, Alresford. 

10,923. ELecrricaL Connector, J. 8. Beeman, London. 
10,924. Ovens or Kiins, A. J. Eardley, E. Meir, W. H. 
Bratt, R. H. Parker, and G. Hammersley, Dalehal'. 
10,925. Facititatina the AppiicaTion of CHALK 

Cues, K. Beresford, Dover. 

10,926. BopBin-wiINpDING and TENSION ATTACHMENTS for 
Sewina Macuines, W. P. Thompson.—(C. and C. 
Mickling, New York, U.S.) 

10,927. Removinc Dust from Featuers, J. Martin, 
Liverpool. 

10,928. Hanp and Foot Power for Drivine 
Sewine Macuines, &c., H.J. Allison.—(C. Nicholson, 
Washington, U.S.) 

or Winpow Fountains, J. Gilbert, 

al 


ll. 

10,930, PREPARING SILK FLock, A. Sauvée.—(A. Baboin, 
Lyons, France.) 

10,931. ALanmM Latcues, A. C. Henderson.—(0. Blan- 
chot, Paris, France. 

10,932, ALLoy for ExecrricaL Conpuctors, H. H. 
Lake.—{7. Shaw, Newark, U.S.) 

10,933. Steamers, &c., W. Simons, Renfrew. 

10,984. Continuous Bak and Fencina, W. P. 
C. Bain, Edinb 

10,935. Continuous Bar and Fencine, W. P. 
C. Bain, Edinburgh. 

10,936. Minne Macurnes, 8. Stutz, Pittsburgh, U.S. 

10,937. Steam Enoines, H. H. Westinghouse, A. 
Brown, and H. Tabor, Allegheny, U.S. 

10,938. Sarery Fastener for ENve.ores, B. J. B. 
Mills.—(J. B. Vallet, Lyons, France.) 


10,940. Securine Door Hanp tes to their Sprxpies, R. 
R. Parker, Dalmuir. 

10,941. HoLLow Bossrn or Reet, H. J. Allison.—(F. 
Vaquez-Vessart, Paris.) 

10,942. Toot for Extractive FerRuces from BorLer 
Tuses, H. Kellaway, Southampton, and A. Thomas, 
West Cowes. 

10,943. Mosaic Work, L. E. Ascagne, Paris. 

10,944. Fire-arms, C. M. Bate, Newcastle-on-Tyne. 

10,945, Feepinc Cuttine Toots to PLaninc MACHINES, 
J. Barrow, Juhnstone. 

10,946, Coatinc Naturat SHELLS with Mera.s, H. J. 
Haddan.—(H. Piyot, Algiers.) 

10,947. Heatine or Liquips, H. J. Worssam, 
London. 

10,948. Cork Fastener, R. Barlow, London. 

10,949. Heatinc AsPHALTUM, &., A. H. Reid.—(J. J. 
Schillinger, New York.) 

10,950. PHorocrapHic Cameras, A. H. Reid.—(C. R. 
Smith, New York.) 

10,951. ELectric Lamps, G. Pitt.—(C. Beck, Paris.) 

10,952. Matrresses, T. Capper, Northwich. 

10,953. Burrers and Breaks for VeHIcies, &., G. B. 

ichards and A. Spencer, London. 

10,954, CenrraL GEAR Tricycies, W. J. Lloyd and W. 
Priest, Harborne. 

10,955. Propucinc CoLourED Designs on LINOLEUM, 
F. J. Bolton, E. J. Hayball, and H. 8. Cooper, London. 

10,956. PRINTING Designs on LINOLEUM, Bolton, 
E. J. Hayball, and H. 8. Cooper, London. 

10,957. Penci, or Cxayon Howpers, A, J. Boult.—(F. 
Hardtmuth, Austria.) 

10,958. Stoprina Roratina Rowers, &c., N. Wilkin- 
son, Nottingham. —15th January, 1884. 

10,959. SLEEPER and FasTenine for Raxs, A. J. Boult. 
(C. Westbrook, Washington, U.S.) 

10,960. Mariners’ Compasses, H. H. Lake.—(J. Scot- 
land and F. Cordon, St. Pierre.) 

10,961. GeLaTiIne CapsuLes, A. M. Clark.(R. H. 
McCutcheon, New York.) 

10,962. SpinDLEs for Macurnes, H. H. Lake. 

M. Chapon, France.) 

10,963. ComBineD Fire ALARM and Time Detector, H. 
H. Lake.—-(J/. A. Ti Massachusetts.) 

10,964. ELecrric BELL, H. Woodward, London. 

6th August, 1884. 

10,965. MecHanicaL TeLepHones, H. H. Lake.—{J. B. 
Bennett, Indianapolis.) 

10,966. CincuLak Kyittina Macutnes, A. C, Smith, 
Leicester. 


10,967. Direct Manuat Action GripPER WHEEL and 
AXLE for Tricycies, G. H. Thynne, London. 

10,968. UNsTOPPERING INTERNAL STOPPERED MINERAL 
WATER Borries, J. Jackson and E. Sunderland, 
Birmingham. 

10,969. FLurp INsectors and Water ELEvators, J. 
Hall, Manchester. 

10,970. ENAMELLING SURFACE COLOURED PHOTOGRAPHS, 

. Safe, London. 
10,971. Soakine Prts for Sree. Incors, J. Riley, 


G Ww. 
10,972. Sprina Hinges for Swine Doors, G. 


. Newman, 

10,973. FILTERING and Puriryina Water, &c., J. 
Carter, London. 

10,974. Lock Joint for Fisnino Rops, T. H. Izod and 
W. M. Jones, Redditch. 

10,975, WaTeR Puriryinc Apparatus, 8S. H. Emmens 

and the United Patents tion, London. 

10,976. Bronzinc, &c., Paper, &c., R. F. Phillips, 
Manchester. 

10,977. Device for Hotpixa the Corps of Winpow 
Buns, G. Sanford and D. Hearnshaw, 

10,978. Savinc VaLuaBLEs in SHipwReEcks, H. C. 


Griggs, London. 
10,979, TricycLEs, &c., W. J. Lloyd and W. Priest, 
‘arborne. 
10,980. EXPLostve A. M. Clark.—(H. A. 
Shipp, San Francisco. 
10,981, Facitity A. Clinton, Ni 
10,982. Openine, &c., Gates, H. V. R. 
London, 
10,983. STONE-BREAKING, &c., MACHINES, W. H. Baxter, 


ConstructinG, &c., Pen Nres, L. B, Bertram, 


on. 
10,985. T, Lawson, Rochester. 


10,986. 


Wilkins. — (7. 
Petry and 0. Fallenstein, Diiren.) 
10,987. FinisHine GLASS STOPPERS, J. G. Liversidge, 


10,988. Batrensand Suutties, J. T. Cooke and J. L. 
Bottomley, Prestwich. 

10,989. Screw Fans, C. 8. de Bay, London. 

10,990. TeLEPHony, C. -Davies, London. 

10,991. Lusrication of PuLLeys, R. H. Shaw and A. 
G 


ExpLosivE COMPOUND, 


relg, Vv. 

10,992. BREECH-LOADING O: 
London, 

10,993. ApsusTaRBLE Spanner, G. F. Roden, Shoe- 
uryness. 

10,994. Firz-escares, &c., A. L. 8. Leighs, Deptford. 

10,995. Preventina Rust on Meraus, T. J. Prout, 
Plymouth. 

10,996. Retay Apparatus for TeLecrapus, C. D. 
Abel.—(J. Kolzer, Duisburg, Germany.) 

10,997. Driving Sewina Macutnes, J. Muench, 
Kaisersautern, Bavaria. 

10,998. GeneRaTING BLEeacHine Gas, W. F. Shand, 

F. Faunt, London. 


. Lake.—(R. R. Hazard, 


mdon. 
10,999. JouRNAL LuBRICcATO 
11,000. Rartway Tunne H. 
New York.) 
11,001. Scrapine Tuses, J. Murray, Glasgow. 
11,002. Makina Rep Azo-pye-sturFs, &c., F. Gayes, 
Prussia. 
11,003. Scoot Furniture, G. Wood, Leeds. 
11,004. Sreerine, &c., Saips, 8. Barber, London. 
11,005. Turnina Over Sueets of Music, H. H. Lake. 
—(H. B. Lindborg, Gefle, Sweden.) 
11,006. Makino Tires, H. H. Lake.—-{J. C. 
Ollagnier, Paris.) 
11,007. Porasn Satts, F. Brown, London, 
11,008. Carsonate of Sopa, F. Brown, London. 
11,009. Bi-carBownatr of Sopa, F. Brown, Lendon. 
11,010. ArTicLe for DiscHarcina Orpnance, A. L. 8. 
ighs, Deptford.—5th June, 1884. 
August, 1884. 
11,011. Curr-stups, &c., D. Bell, Great Harwood. 
11,012. Sream Borers, A. M. Taylor, Dumbarton. 
11,013. Waeet Gearina, J. H. Herbert, 
Wolverhampton, and B. P. Walker, Moseley, 
11.014. Recorpina Apparatus for Games, J. S. Whit- 
tington, Manchester. 
11,015. Makina T. Stanford and H. 


ayne, m. 
11,016. Comprnation of Materiats for Marts, &c., 8. 


11,017. Furnace and Five Seams for Borters, 8. 
Boswell, Salford. 

11,018. Taps for Liquips, H. Cullabine, Sheffield. 

11,019. Rattway Raixs, W. H. Andrew, Sheffield. 

11,020. ComprnaTion Rupper, J. White, London. 

11,021. Rerarnine WaALts, A. Htibner, Cologne. 

for NeEepLes, J. Holzgens, Rhenish 


11,023. Maxine Satt, G. 8. Hazlehurst, Southlands. 
11,024. Printina Macuines, H. M. Nicholls, London. 
, San Francisco. 

11,026. Bac Fastentnes, C. C. de ar ay | New York. 
11,027. Rartway SLEEPING Cars, W. W. Fessler, New 


York. 

11,028. Lirts, P. M. Justice.—(The Tewksbury Automa- 
tic Elevator Company, Incorported, New York.) 

11,029. Fusrpte Piva, J. C. Howell, London. 

11,030. Preparinc CoLourine Martrers, J. H. John- 
son.—(H. Caro, Mannheim.) 

11,031. ILLUMINATING CoaL Mines, J. A. Ewing and T. 
Reid, Dundee. 

11,032. Srarrus, 8. Butler, London. 

11,088. Susans, W. E. Gedge.—(W. F. Wickenden, Cati- 
orn, 


11,034. STRAIGHTENING, &c., WOOLLEN, GARMENTS, E. 
Pass.—(A. Lyon, Paris.) 

11,035. CHLOkINE and HypDROcHLORIC w. 
Weldon.—(A. R. Pechiney et Compagnie, France.) 

11,036. CHLORINE, W. Weldon.—({A. R. Pechiney et 
Compagnie, France.) 

11,037. Inpico Vats, &c., F. W. Renaut.—(C. Colin and 
L. Benoist, Paris.) 

11,038. Motors Driven by Water, F. Jenkin, Edin- 
burgh, and H. Darwin, Cambridge. 

11,039. Securrne DiapHRacms in CYLINDERS, 
R. R. Gubbins, London. 

11,040. Coxe Ovens, A. F, Link.—{T. Bauer, Bavaria. 

11,041. Roorrne 8, Lawrence, Butleigh. 

11,042. Wire Ropes, H. H. Lake.—(C.C. Colby, Canada.) 

11,043. TypocrapHicaL Puates, H. H. Lake.—(S. 
Krakow, Paris.) 

11,044. Fire-sLowers, C. Lee, London. 

11,045. Locks for CarriacE Doors, J. Edwards, 
London. 

11,046. Stzam Wuistte, A. M. Clark.—(J. Binig, U.S.) 

11,047. Recepracie, A. M. Clark.—(D. Sin- 
clair, Wellington, New Zealand. 

11,048. Screw Propetters, J. Paley, Glasgow. 

11,049. InkstaNnps, W. Candland, London. 

: 8th August, 1884. 

11,050. Iron Bars for Frrepiaces, R. Schomburg, 
London. 


11,051. Steam Generators, J. Blake, Manchester. 

11,052. Breakine or CrusHine Stone, &c., T. Archer, 
jun., Gateshead. 

11,053. PenracraPH EnGRavine Macurnes, J. Adam, 


lasgow. 
CorrvucaTeD Iron Roorrne, J. Rickard, 


mw. 
11,055. Smack e for TigHTENING Wires, G. Porter and 
ie, Manchester. 

11,056. ComBrnine with a Fotprne or Riacinc MACHINE 
Layine Down or PLaitine Motion and a RoLiina 
Moriox, J. H. Riley and J. Downham, Bury. 

Automatic Vacuum Brakk APPARATUS, J. 


, Salford, 
11,058. Sprine to FasTen Stair, &c., Rops, J. 
Jackson, London. 
11,059. Apron for Prorectinc the Fork and Leos 
against Ran, &c., W. W. Watts, Dublin. 
11,060. Faconneur, C. Lehofer.—(F. Fodany, Vienna.) 
11,061. MecHanicaL Motion, J. B. Adams, on. 
11,062. ILtumiNatep Fountains, F. J. Bolton, London. 
11,063. Corsets or Stays, W. H. & H. Rohrs, ha 
11,064. Puttey Heap or ATracHMENT, J. W. Porritt, 


on. 

11,065. WaTer-cart, L. A. Groth._(F. and Stollar, 
Budapest. 

Invicatrnc Apparatus, T. Parker, Wolver- 


ll PorTaBLe Cookinc Apparatus, J. C. Baxter, 
ndon. 

11,068. Brock of Lucirers, A. L, A. Groschke and H. 
Hartjen, London. 

11,069. PorTaBLE SHELVEs, 8. Harris, Birmingham. 

11,070. Lamps, C. W. Torr, ham. 

11,071. Cicarerres, A. D. Morris, don. 

11,072. and Rissine Dia Piates of 
cuLaR Macuines, E. A. Abrahamson, 


London. 
11,073. Supports, H. J. Haddan.—(M. Thomar, 
Bruxelles. 
11,074. Brpers, V. Count di London. 
Bratina Eeos, Cream, &c., W. P. Grafton, 
ion. 
11,076. Nut Lecxs, A. M. Clark.—(J. C. M'‘Ajee, U.S.) 


11,077. Exorves, W. Lowrie, London. 
11,078. ApsusTaBLE Orrick TaBLe or Desk, A. M. 


Puriryine FEEp-waTER in SteaM H. 


9th August, 1884, 
11,083. Cigar Enp-curtine and Squartnc MACHINE 
F. A. Riither, Coventry. 
11,084. Baas, &c., T. ham. 


. Gates, Birming! 
11,085. Carper Lintna, W. ‘Mitchell, Manchester, 
11,086, Morors, E, Butterworth, 


Rochdale, 


printed in italics. 
5th August, 1884. 
| 
W. Weishaupt, 
11,080. Surps, &c., J. M‘Intyre, London. 
=== 11,081. Banp Saw Macuinery, W. Brindley, London. - 
11,082. to any Part of a the Ap- 
PROACH of SHALLOW WateER, E. Larsen, London. 
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Sarery Paper, J. J 5 

e. 

11,088. Borrie-sroprer, 8. Davey, Birmingham. 

11,089. Skewer Driver or Cutter, A. R. Strachan, 
Gateshead upon-Tyne, and A. Cummings, Newcastle- 
upon- 

11,090. Om Lamps, J. H. Ross and J. McVey, a. 

11,091. Warcu-Keys and Swivets, J. H. Summ 
Birmingham. 

11,092. Warcn-keys and Swive.s, J. H. Summers, 
Birmingham. 

11,093. Warcu-KEeys and Swivets, J. H. Summers, 
Birmingham. 

11,094. Caurn, G. Thomas, Kenwyn, Cornwall. 

11,095. STAMPING JacquaRD Carns, J. Butler, Halifax. 

11,096. Greasz Traps, 8S. Cowan, Dalbeattie. 

11,097. ConsoLipaTInG GRANULARand other PaRTICLEs, 
&c., into CrysTaLuine Biocks, &c., G. H. 
Ellis, Exeter. 

11,098. Pree Vices, J. C. Bauer, London. 

11,099. Hanpies for Luacace Straps, J. C. Bauer. 
London. 

11,100. Taps, D. H. Irwin, Wi 

11, 101. between ENGINES CaRRIAGEs, C. 
J. Nicholson, Staffordshire. 

11,102. Tramway Pornts, C. J. Nichol Staffordshi 

ll, "108. PROPELLING TRICYCLES, &c., a: Ellis, jun., 


Seacombe. 

11,104. Exrractinc OLEacrnovs Matters from Bones, 
&e., L. and C. Steinmiiller, London. 

ll, #109. Geyerators, L. and C. Steinmiiller, 

mdon. 

11,106. Merasurrnc Execrric Currents, Sir W. 
Thomson, Glasgow. 

ll, Device for Casks, &c., H. Whatton 

J. Hughes, London. 

ll, 108. Propuction of Raw Mareriat for ASPHALTE 
Pav InG, &c., F. Bosshardt.—(Z. Dietrich, Berlin.) 
11,109. EXTRACTING Fat, &c., from Bones, &c., W. 

Bittner, London. 

11,110. Bours or FASTENERS APPLICABLE to Doors and 
Winpows, G. T. Cleaton, London. 

11,111. and PULVERISING and other 
Susstances, &c., R. E. Shill, London. 

11,112. Vioxrs, J. and J. A. Taylor, Lower Edmonton. 

11,113. FIREPROOF ARMOURED CURTAINS for THEATRES, 
&e., J. and Ch. M. Rosenthal, Vienna. 

ll, 114. DRessine or J. C. Mewburn. 
—(A. Vincent, Chiteaubriant, and L. F. Pingrié, St. 
Germain.) 

11,115. Connective the Carpon of Incan- 
DESCENT Evectric Lamps to their ConpucTING 
Wires, C. D. Abel. —( Messrs. Siemens d- Halske Berlin.) 

11,116. and Baskets of PorTtaBLe 
Rances, D. Wilson, London. 

11,117. Taps for Drawinc oFF Liquips from Bort es, 
, London. 

ll, 118. Rusper, &c., in the Faces of 
EXCENTRIC or TIGHTENING Rrxes, E. Nunan, London. 

11,119. Sarrt Corrs, A. F. Jack, London. 

11,120. Conpensation and Deposition of of 
Merats, &c., SUSPENDED in Arr and other GasgEs, 

4. O. Walker, Chester. 

ll, 2b Brspers or Fires for Lerrers, &c., H. H. 
Lake. —({T. Hebert and Co., Paris. 

11,122. Lace made by MACHINERY, . Jensen.—{A. and 
£. Henkels, Langerjeld.) 

11,123. Ferry Boats, N. MacNicoll, London. 

11th August, 1884. 

11,124. Errecrine the Backinc-orr and DrawiInc-uP 
of Ser-actinc Muies, &c., for and 
DovsLine, J. Thompson and J. Wain, Manchester. 

11,125. Fans to be usep for VENTILATING, &c., 
Lister, J. Whittaker, and J. Sheldon, Manchester. 

11,126. Logsters, &c., W. C. W. Panter, 
Boscastl 


11,127. Manvres, J. Mactear, 
11,128, Crrocraps for Maps, &e., Carter, 


jun., Glasgow. 

115129. PorTABLE EXERcIsING MACHINE or MEcHANI- 
Horsg, G. H. Ellis, Exeter. 

11.130. Sprinc for Sourrarres, &c., A. J. 
Pettit, Birmingham. 

11,131, TricycLes and similar J. Sawbridge 
und J. Blower, Birming! 

11,132. ORDNANCE, G. Quick, Gloucestershire. 

11,133. in the Dritt, D. Briggs, 
Strathairby. 

VENTILATING Boots and SxHogs, R. Baxter, 
ilalifax. 

11,135. Starved G Wrixpows, 8. H. 


Sharp, Hi 

11,136. of Severat Nores in the Scare of 
FcurTes, &., J. 

11,137. REVOLVING Knives, &c., of Carpinc ENGINEs 
fur CLEANING WooL, &c., J. Weaver, Preston. 

31,188. Hyprostatic AuTOoMaTIC VALVE and Piston 
Cocks, T. 8. mdon. 

11,189. Lockinc Nuts, H. B. Young, Barnstaple. 

11,140. or Surraces for SHARPENING KNIVEs, 
Salt, London. 

]',141. Maxrye Boots, &c., J. J. Gascoine and G. A. 
Royce, London. 

11,142. Moron for Drivinc Tricycies, &c., D. 
Matthews and R. Taylor, London. 

11,148, Lowerinc Sacks of Grain, &c., from 
Granarigs, &., C. T. Dennis, London. 

11,144. FILTERS, é. Haycraft, Lyme 

11,145. Evecrric Lamps, B. J. B. Mills. 
“(W. Holzer, U.S.) 

11,146. ELecrric Arc Lamps, A. E. Wadley, London. 

3147. BanJos, A. Tilley, Surbiton. 

11,148. Water Meters and Inpicators, W. H. Tooth, 
London. 

11,149. TurBrxes, J. McConnell, London. 

11,150. Excrxe GovERNoRS, A. A. Common, Ealing. 

11,151. AppLiances for Makino Bricks, &c., J. Miller, 
London. 

11,152. AERATED WaTER Pumps, F. Foster, London. 

11,153. Pocker Cua.ice or Communion Cup, &c., A. M. 
Clark.—(C. J. Curtis, U.S.) 

11,154. Evastic Packie, W. R. Oswald and 
3. R. Williams, London. 

11,155. Mastic or Cement, 8. P. Wilding.—(J. Aubrey 

and G. Vanssay, Paris. 

11,156. Apparatus, H. H. Lake.{Z. H. 
Janney, U. 8.) 

11,157. Lamps for Burnine Perroteum, &c., H. H. 
Lake. —({C. J. Pigeon, Paris.) 

11,158. Grass &., T. Walton, 
London. 

11,159. Martrers, J. H. Johnson._(Z. Caro, 
Mannheim.) 


ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for THE ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


5510. Avromatic Deracuinc anp Sarety ATTacu- 
inc Gear For Suips’ Boats, J. Dixon, M. Waddle, 
Biyth, E. Marshall, North Shields, and R. Dawson, 
Blyth.—24th November, 1883. 6d. 

Relates to apparatus for aut tically detaching 
ships’ boats by contact with the water, and specially 
to means whereby the attaching to the tackles may be 
effected with absolute safety from the dan, , oy inci- 
dental to one end being attached without the other, 
and the boat capsized and probably destroyed. 

5569. VeLocirepes, P. Adie, London.—29th November, 
1883. 6d. 


Relates partly to means for lowering the centre of 
gravity of the rider by the arrangement of the seat 
below the axles or wheels. 

5600. Bicycuzs, &., H. Robin, ove: —8rd December, 
e mode of s' n e seat 
and below the axles. 
5746. Cop Tunes upon SPrnpies, J. G. 
~ B. Swailes, Oldham.—15th December, 1 


instead of outwards, with the 

wire staple, and cutting a Sy the wood of the 

frame for the turned-in hook of the spring to catch 
upon, 

5757. ang A, Paton, 
Leeds.—17th December, 1 

Relates to means of ee the inking apparatus 
of lithographic printing machines, and the guides for 
feeding the paper or card that is printed by them, 
5808. Provrine Macuinery, G. W. Osborn and D. W. 

Yates, London.—18th December, 1883. 6d. 

Relates to machines - printing continuous sheets 
of paper, such as , With one or more 
colour, or with a colour o colours, and a mordant or 
mordants to receive leaf, such as "gold leaf, and con- 
sists in means for ensuring & correct register. 

5822. Wixcues, &c., W. Clarke, Gateshead-on-Tyne.— 
20th December, 1883. 4d. 

Relates to the arrangement of brakes and a clutch 
for varying the speeds. 

5825. Warer-cuosets, &c., J. Shanks, Barrhead.—2ist 
December, 1883. 4d. 

Relates partly to the means of supplying the water 
to the closet. 

5826. Sprines Connasame, R. Croall, Edinburgh. 
21st December, 1883. 

Relates the and application to the 
ee ee carriages as well as to the back part 

of acoquater elliptic springs and cross 
springs. 

5833. Coxvertine Continvous Rorary INTO 
Step-by-step Rotary Motion, C. D. Abe 

—2lst December, 1883.—(A Jrom 
Kaizer, Freiburg.) 6d. 

Consists in the use for converting continuous rotary 
motion into step-by-step rotary motion of a toothed 
wheel operating in combination with a star wheel con- 
nected thereto by a spring. 

5836. O1 Burners, J. C. Morrison, toad Ham, and 
R. Smith, Bromley.—22nd December, 1883. 

The object is to te and distribute the supply 
of air to the interior of the outer flame and to the 
inner flames. 

5856. Prixrinc Presses, W. R. Lake, London.—26th 
December, 1883.A communication from T. 8. 
Nowell, Boston.). 8d. 

Relates to a press especially adapted to printing 
upon wooden boxes after they are nailed together, or 
upon the boards from which boxes or other articles 
are to be made. 

5860. Harr Pixs, A. G. Brookes, London.—26th Decem- 
ber, 1883.4 Jrom H. G. Thompson, 
Milford, U.8.) 6d. 

Consists of a hair pin twisted to form a long spiral. 
5865. Macuines, E. C. Warburton, 

Manchester, and L. J. Crossley, "Halifac.—26th De- 
cember, 1883. 6d. 

This relates to so constructing and connecting the 
armatures and field magnets that they shall rotate in 
opposite directions. 

5870. Automatic Drary FiusHine APPaRaTus, W. 
Ross, Glasgow.—27th December, 1883. 6d. 

Relates to the employment in drain flushing appa- 
ratus of suckers or sucker valves, to effect pm Bas wt 
cally the operations of opening and closing the dis- 
charge outlet as the flushing tank is filled or emptied. 
5893. ApraRaTus FoR EVAPORATING, DISTILLING, OR 

ConcENTRATING Liquips, J. Jmray, th 
December, 1883.—(A communication from H. Egells, 
Berlin.) 4d. 

Consists in the construction of ap tus for 
evaporating, distilling, or concentrating liquids, pre- 
senting between its successive exter- 
nally wedge-shaped pockets, into which jets of steam 

are directed so as to heat the liquid in its zig-zag 

5895. Sprixc Martrresses, J. B. Rowcliffe, Glossop.— 
28th December, 1883. 4d. 

Relates to the arrangement of chains or wires and 
to springs. 

5913. Tusvtar Lanterns, 7. Phillips, Orillia, 
Canada,.—29th December 1883. 6d. 

Relates principally to the construction of the 
hinging device. 

5916. Uriisation oF PoWER DERIVED FROM THE TIDE 
To Propet Raitway Trays, &c., £. G. Brewer, 
London.—29th December, 1883.—(A communication 
ie L. M. Giustina, Milan.)—( Not proceeded with.) 


x to general arrangement of an apparatus for 
utilising the tide as the agency for producing a motive 
power to propel trains, &c. 

5035. Repeatine Fire-arms, W. R. Lake, London.— 
29th December, 1883.—(A communication from A. 
Larsen and C. E. Winterros, Liege.) 6d. 

One feature of the invention consists in constructing 
an excentric lever of particular form. By depressing 
the said lever and bringing it back quickly, the empty 
cartridge is withdrawn, the fire-arm is cocked, and a 
new cartridge is inserted in the chamber. By pulling 
slightly the trigger, a solid striker, of a single piece, 
strikes the cartridge and explodesit. Other improve- 
ments are described. 

5938. Coatinc Metat wiTH E. More- 
wood, Llanelly.—31st December, 1883. 8d. 

The inventor causes the plates as they emerge, or 
ee a mae A after they emerge from the surface of the 

mp key etal, to travel in such a path that their sur- 

8 pass between washing rollers or 
and if these washing rollers or appliances leave the 
plates with a heavier or less perfect coating than is 
desired, he further subjects the plates to other rollers 
revolving in or in contact with flux, which reduce, 
improve, or give finish to such coating. 

5940. Warer-cLosets, &., J. C. Mewburn, London.— 
Slat December, 1883.—(A communication from J. B. 
Boyle, Brooklyn, and H. Huber, New York.) 6d. 

Relates to apparatus for water-closets 
wherein the descent of the flushing water is made to 
create a suction in order to syphon the bowl, the im- 
provement consisting in the employment in connec- 
tion with the air pipe of an ejector, through which 
eve —s water falls in such manner as to draw 

pipe. 

Mowrsc Macuines, G. E. Newton, 
London.—31st December, 1883. 4d. 

Consists in the substitution of plain metallic plates 
or knives for the circular revolving cutters now used. 
5943. Stipe VALVE FoR Enarves, H. Howaldt, 

Kiel.—31st December, 6d. 

The object is, by the pondinr construction of the 
slide valves for steam engines, to reduce the friction 
between the working faces of the valve, and of the 
slide faces of the chest-lid and of the cylinder, and to 
provide means for balancing it against one-sided steam 
pressure. 

5949. Manuracture or WaLL Decorations, &c., IN 
ORNAMENTAL Rewier, F. Walton, Twickenham.— 
Slet December, 1883. 6d. 

Relates to the arrangement of rollers. 

5958. SeLr-reepinc Macuine, C. Whit- 
Jjield, Kettering.—3lst December, 1883. 6d. 

Relates principally to mechanism for automatically 
feeding the eyelets, so as to prevent all risk of their 
jamming as now so frequently occurs. 

5963. REerricERators, C. M. Sombart, Magdeburg.— 
3lst December, 1883.—(A communication from B. 
Moebius, Chihuahua, Mexico.) 6d. 

Consists in refrigerators adapted to cool the content: 


the door, of a furnace for controlling the admission 

of air to the chamber. 

5966. Errectinc INTERMITTENT ACTION OF Foa AND 
OTHER Sianas, F. W. Durham and J. D. Churchill, 
London.— 81st December, 1883. 6d. 

Relates to oa the intermittent action of the 
signals by means of 

5981. Privter’s Qvoms, J.C. W. Featherstonhaugh, 
London.—381st December, 6d. 


The quoin comprises a and left-handed male 
screw with intermediate e: ent, and two cheeks 
or plates with parallel sides. 

5092. Apparatus For Licutine Gas By 


&e., C. L. Clarke, Manchester.—81st December, 1883. 
6d. 


This relates to an electrostati ting arrange- 

ned with a drying mtaining a drying su ce 
whereby the interior surfaces of the apparatus are kept 
perfectly dry. 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


,828. Motor ror Raitway Cars, A. 
Wellington Adams, St. Louis, Mo.—Filed December 
15th, 1853. 

Claim.—(1) The combination, with the axle which 
carries the driven wheels, the axle boxes or bearings. 
and a frame secured to or formed in one with said 
boxes or bearings, of an electric motor whose arma- 
ture is mounted to revolve on said axle, and whose 
field is attached to and carried by said frame, sub- 
stantially as and for the purposes hereinbefore set 
forth. (2) The combination with the driven wheels, 
their axle and axle boxes or bearings, and a field- 
supporting frame secured to or formed in one with said 
boxes or bearings, of an electric motor whose armature 


and field are carried by said axle and frame, respec- 
tively, and motion-transmitting gear- 
300.828] 8. 
Nss SSS 
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ing, also carried by said frame, and meshing on the 
one hand with a gear on the driven wheels and on the 
other with a gear on the armature hub. (3) The 
driven wheels, their axle and axle boxes or bearings, 
and the su porting frame secured to or formed in one 
with said Ges or bearings, in combination with the 
armature mounted to revolve on said axle, and the 
field-magnets, commutator brushes, and intermediate 
motion-transmitting gearing mounted in and carried 
by said supporting frame, under the arrangement and 
for operation as hereinbefore set forth. 


801,124. Device ror PREVENTING PERCUSSION OR 
WATER-HAMMERING IN Pipes, Francis Hyde, Toronto, 
Ontario, Canada.—Filed July 5th, 1883. 

Claim.—{1) A percussion chamber B, provided with 

a compression ball 0, having longitudinal conduits ol 

in the periphery thereof, and placed in the chamber 

proper m, having a cover n combined with vessel p, 


having orifices p!, as shown and described, and operat- 
ing as set forth. (2) A percussion chamber B, con- 
structed with a compression ball o, acting in combina- 
tion with taps or valves in water pipes under a 
pressure, substantially as specified and described. 


301,192. Carzon ror Licut, 
Nelson S. White, Canton, Mass.—Filed March 10th, 


1884. 
Claim.—(1) A carbon filament for incandescent 
electric lights, coated with metal particles, substan- 


tially as described. (2) In a filament for incandescent 


lights, a body of carbon upon its surface 
particles of metal adapted to be heated thereby, 
substantially as described. 


301,416. ApsustInc AND Sipe VaALves 
UPON TEEIR Rops, William B. 
Rapids, Mich.— Filed 17th, 1 

Claim.—{1) The combination, with A chi 
valve 7 and valve adjustable thereon, of sleeves oe 
clamping the valve on opposite sides, and nuts located 
outside of the chest for moving said sleeves, whereby 
the valve may be adjusted from = outside of the 
chest back and forth on the rod and tightened and 
locked to the = substantially as described. (2) The 


of vessels by the vaporisation Of liquids, absorbed by 
capillary attraction of fabrics placed round the vessel 
e liquid to be evapo- 


5977. THE SupPPLY oF Air TO FURNACES, 
, Lower Tooting.—81st December, 1883. 6d, 

Relates to the employment of a bath of mercury 
placed inside of a chamber fixed on the outer side of 


a steam chest, a valve ne and 
valve of sleeves having 

ends bearing against ite sides of thes 
nuts located outside of the chest for moving sai 
sleeves, whereby the valve may, from the outside “ 
the chest, be adjusted back and om sed rod 


them for the of the valve rod, the rod, the 
sleeves encircling the rod with one end 
against the 1 Font the valve — the other en 
extending ou' 


threads 
comes the said whereby the valve » from 
the outside of the chest, be adjusted back and orth on 
the rod and tightened and locked to the rod, aa 
tially as described. (4) The combination, wii 


steam chest, a valve rod, and valve adjustable thereon, 
of clamps on ite sides of the valve o ted from 
the outside of the chest to move the valve back and 
forth on the rod and tighten it and lock it to the rod, 
substantially as described. 


301,647. Spuit Puutey, John A. East Brook- 
Jield, Mass,— Filed May 28th, 1884, 

Claim.—(1) A pulley consisting of two parts, each 
provided with hooks adapted to engage the other, and 
one part with set screws, substantially as 
shown and described, whereby the parts of the rgd 
are clamped together, by a force which tends 
separate the main body of the two parts, “3 the 


pu e specified. @ The half pulley A, provided 
hooks C and D, adapted another 
half pulley, substantiall own and 


described, whereby the joining 
forms a pulley. 
301,660. ToorH ror Horse Hay Rakes, Jacob H. 
Bean, Macon, Ill.—Filed March 19th, 1883. 
Claim.—{1) As a new article of manufacture, the 
improved metallic point for rake teeth, consisting of a 
single casting bevelled and pointed, as specified, and 
having the socket a and rearward-extending perforated 
tongue b, adapted, whén the point is sppliel, to bear 


owe halves 


beneath the wooden tooth at a point in the rear of said 
socket, substantially as set forth. (2) The combination 
ina rake, of a series of teeth, each reduced or rmocnan | 
atits extremity, and a metallic point provided with a 
socket a, adapted to receive said reduced portion or 
tenon, and a perforated tongue-extension 6, bearing 
against the under side of the tooth at a point in the 
rear of said socket, and secured thereto by means of 
screws or rivets, substantially as set forth. 
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SHEAF-BINDING REAPING MACHINES. 
No. 1. 

Iv ourlast impression we gavea general accountof the com- 
petitive trials which took place with sheaf-binding reaping 
machines at Montford, near Shrewsbury, under the auspices 
of the Royal Agricultural Society. These trials were 
probably the last that will be made with this class of machi- 
nery for some years, as they were carried out with a large 
number of machines, representing the best known makers, 
and as the results were, on the whole, such as showed that 
very satisfactory reaping and binding can now be done 
with one machine, the judges awarded the two high prizes 
offered by the Society. It is thought by many that there 
will not in all probability be any very remarkable changes 
in sheaf binders for some time. That is to say, that so 
much time and money have now been expended in perfect- 
ing these machines, that the success they have now 
attained shows that finality has been approached. Some 
account of the construction and working of those machines 
between which the real competition chiefly rested, will 
therefore be of interest. 

In Tue Enaineer of August, 1877, 1878, and 1881 we 
gave accounts of the trials which have been successively 
made with wire and with string sheaf-binding reapers, 
and in that of 17th August, 1877, complete illustrations of 
the McCormick wire binding mechanism were given, 
while the string binding mechanism of Mr. W. A. Wood 
was given on the 19th August, 1881. Messrs. Howard’s 
wire binding apparatus was illustrated in our impression 
of the 12th December, 1879 ; while a series of engravings 
completely illus‘rating the Appleby knotter appeared in 
our impression of the 16th September, 1881, in connection 
with an account of Messrs. Samuelson and Co.’s sheaf- 
binder. A classified account of all the sheaf-binding 
machines exhibited at Derby was given in our impression 
for the 15th July, 1881. Our work in connection with 
the trials at Montford is thus lessened to some extent by 
what has gone before; but some modifications of an im- 
portant order having been made, not only in the knotter 
and binder, but in the trip gear and other parts of almost 
all the machines tested, we must fully illustrate these in 
— to convey any idea of what the machine of 1884 is 

Those who have followed the past seven years of the 
history of the sheaf-binder reaper will have gathered some 
idea of the amount of scrap iron that has ne made in 
the endeavour to produce a satisfactory binding and 
knotting mechanism. A very strong effort was made to 
es one which should be free of the American 

levices and work well. Only partial success was achieved, 
and of the large number of machines which entered the 
trial fields at Montford, not one had a strictly English 
binding mechanism. All but one, and that was the 
American machine of Mr. W. A. Wood, had the Appleb 
mechanism — EnGineEr, 16th September, 1881 — wit 
slight modifications. This, perhaps, does not in any wa 
detract from the English mechanics, but it is a fact whic 
does great credit to those of America. The ingenuity 
displayed in the binder, knotter, and trip fies wae 
of a sheaf-binding reaper is second to nothing that 
was ever produced, though a reaper is not so interestin 
as a big clock, or perhaps a chronometer. To go throug 
an ordeal such as that at Montford, however, a reaper 
must be almost as certain as the complicated movements 
of the clock at the New Courts of Justice, or, in fact, quite 
as certain, if we admit that a small earthquake is sufficient 
excuse for a clock to get a quarter of a second wrong. A 
reaper must have mechanism that will allow for the equi- 
valent of the earthquake when it comes, and go on just 
the same. It must cut anything that good and bad farmers 
ever grew, on good and bad fields, so long as they call 
them crops, and say they are oats, or wheat, or barley, 
no matter what their condition. If the cutters one 
quarter minute, or even one second, cutting chock full, 
and the next nothing, or next to nothing, in one corner 
of the platform, the Theder must and does hurry up, and 
takes two strokes instead of one, and the next quarter 
minute takes one or none instead of two. The thing 
“feels and acts like man,” and if it does not think, it is 
only because its mechanism just stops short of that per- 
fection which would make it, like humanity, unrenewable. 
The McCormick binding mechanism, for instance, is con- 
trolled, or rather set free by three different trips, each of 
which may act separately, or all in combination, two of 
which act automatically, and all of which may be actuated 
by the driver. There is hardly a complication of 
conditions or circumstances which this apparatus 
cannot cope with, so laboriously have all the pecu- 
liarities of crops and their conditions been studied, and 
the lessons acted upon, in its evolution. Many a very 
clever mechanist, accustomed to mathematical or 
astronomical machinery or looms, would find his hair 
curling, or on end, before he mastered one of these ma- 
chines, and the hundreds of circumstances and freaks 
which it must allow for, and be sure all the time, especially 
if he had to learn it in a limited time; but this cannot be 
done; its mechanism might be learned by a good me- 
chanic in a few hours, but its why’s and wherefore’s would 
be learned more quickly by a good sharp farmer who has 
made himself familiar with machinery, than by the pro- 
fessor in the shops or outof it. Not the least remarkable 
partof the performance of this machinery is that it works all 
the time, though it may be dancing, half of it, across 
water furrows or over land that is as up and down as a 
raised map of the Siebengeberge with the horizontal scale 
shortened up. If anyone not accustomed to these ma- 
chines does not not think they really are such very clever 
pieces of mechanism, let him read conscientiously some of 
the descriptions which will follow with the cuts, and he 
will then, though he may believe more than he understands. 

There seemed to be a general feeling on the part of 
those who took part in the trials that the judges, whom 
every one acknowledged had worked very hard in follow- 
ing up the machines, whatever might be their decision, 


had on the whole awarded the prizes in accordance with | be 


the performances, though for some reason a good many in 


the trade seemed unsettled in their minds as to whether 
Howard or Hornsby would be first, though their wishes 
on the subject were freely expressed. The general per- 
formance of the machines will have been gathered from 
our last impression. For trial on the dynamometer the 
machines so tested were put into a piece of wheat which was 
good, though not heavy, and was clean, though on a field 
which was not quite level. The cutting was done only 
on two sides of a parallelogram. On one side, which may 
be called the down side, the course was about three-fourths 
to four-fifths of its length nearly level, and the remainder an 
increasing down ient to about 1 in 20 at the lower 

rt, All the machines did their work in this wheat. 

ere was a little difference in the cleanness of the sheaves, 
but the machine which made the most uniform sheaves 
and was the lightest in draught—namely, that of Mr. 
McCormick—had not done so well in other crops; not 
that the McCormick missed binding, for the machine 
seemed to bind everything it got hold of anyhow, and in 
the wheat the McCormick sheaves approached the most 
nearly to uniformity. Its draught was about 390 lb., and 
the mean weight of the sheaves 17°6 lb. 

The Hornsby machines came next in draught and in 
uniformity of sheaf, and the finish of the sheaf was, 

rhaps, better than the others. The draught of the 

ornsby machine was from about 400to410Ib., these figures 
being, as with McCormick, the means of the down and u 
runs. Three of Messrs, Hornsby’s machines were rire | 
and all of them got through their work well. The weight 
of the sheaves made, varied a little more, though this is 
not of much importance, the average being 16lb. The 
average width of cut by all the machines was 5ft. The 
knives were 5ft., except in the case of one of McCormick’s 
machines, and in work they sometimes gathered somewhat 
and cut from 5ft. to 5ft. 5in., but the average effective cut, 
taking the width of two bouts at several places, was 5ft. 

The Howard machines did good work, made good 
sheaves, and the machine which was ruled out was so in 
soneognenet of the driver’s foot-board breaking. The 
draught of these machines was, however, higher, and 
ranged from about 430]b. to 440lb. The weight of the 
sheaves varied a little more than Hornsby’s, the mean by 
one machine—No. 45—being 13°7 lb., and by No. 47 
155 lb. In this wheat there was practically nothing to 
choose between the two makes of machines last referred 
to, but the work on other crops had been, in the opinion 
of the judges, better by Messrs. Hornsby’s, and there was 
a point or two in Hornsby’s machine which was preferred 
by them. Another question will be referred to further on. 
In one bout Messrs. Howard’s machine was not set low 
enough, and to get the 6in. stubble the platform was tilted 
forward, so that the knives were far from horizontal. 
This considerably increased the draught, though this point 
was probably not the most important point in the judges’ 
eyes. 

"The machine of Mr. W. A. Wood, when on the dyna- 
mometer in this wheat, cut, on an average, 5ft. 2in., and 
the draught was, on an average, about 435 |b.; but it must 
be remarked with respect to this machine, which did good 
work and is much liked for its simplicity, that in the 
down bout it was remarkably light in draught, while on 
going the up bout it was iarly heavy. This was 
probably the result of want of balance in the machine; but 
whatever the cause, it was very marked. The average 
weight of the Wood sheaf was 13°7 lb. 

The Samuelson low delivery machine, the only really 
low delivery machine on trial, made sheaves which 
averaged about 16]lb., was higher in draught than the 
other machines; but as there was more uncertainty about 
these figures than the rest, we need not give them. The 
tigures we have given may be taken as approximately 
correct, but the dynamometer was not in a fit state to 
appear on the field, and it may at least be hoped that the 
Royal Agricultural Society will, before any experiments 
requiring draught dynamometers are entered upon, see 
that a machine is by the Society which - not 
throw discredit upon it. It may be remarked that in past 
years, when the dynamometer was used to test sheaf 
delivery non-binding machines, a spring which, with a 

iven range, represented a pull of 600 1b. was sufficient. 
This was at first used at Montford, but it was found 
necessary to use a spring of 1000 Ib. for the same range. 

The variation in the girth of the sheaves made by the 
different machines was from 2in. to 4in. in round numbers, 
but the test variation with the McCormick was about 
1‘5in., Hornsby being next. Six of the machines used 
Manilla twine, and seven hemp; and the weight used was, 
of Manilla, from 2°5 to 2°75, or a mean of 2°5 lb. per acre; 
and of hemp, about 2°75lb. per acre. The cost of the 
twine may be taken all round as about 8d. per lb., though 
it will be less in large quantity. This would make the 
cost of string about 1s. 8d. per acre, which is more than 
half way towards the cost in days gone by of binding 
wheat by hand, when that was done = women. In fact, 
it may be taken that the cost of binding by machinery is 
certainly not less than by hand, but the hands now are 
not so easily got at the right time. The machine cuts and 
works so cleanly that there is not a loose straw over half 
an acre, and the acre is cut and bound in the ordinary wa: 
easily in the hour. It is here, namely, in getting the wor 
done while the sun shines, that the farmer is paid over 
and over in for the cost of the machine. The cost, 
by-the-bye, is about £60, and this is almost as remarkable 
as the mechanical ingenuity in its construction. About 
one-half the work and parts in any other species of 
machinery would be looked upon as cheap at the price. 

Now we come to one point which, to some competitors, 
was a source of grievance, namely, that the prizes went as 
they did; firstly, because Messrs. Hornsby and Messrs. 
Howard had three machines, although the differences in 
their construction were small. One maker, of high repute, 
remarked that at a previous trial he had to select between 
two machines entered by him, which were really 
different in important points, but which were, never- 
theless, not allowed to compete. He thought it would 
the same this year, otherwise he would have 
had three machines, two of similar make, in for trial, 


instead of two of radically different character. There 
were, however, several competitors with more than one 
machine, but some of them got ruled out of competition 
early in consequence of some stoppages or failure; and it 
has been argued that failure in one crop should not dis- 
ualify a machine for trial in another, inasmuch as such 
ailure may only be the result of want of adjustment, 
which a little time would, in the ordinary way of working 
on a farm, effect. It was also argued that having more 
than one machine, or rather dak loving three machines 
in the running until the latter part of the competition was 
approached, was not quite fair, because it gave those who 
had them an advantage, in that they were able when 
entering a very bad crop, such as the tangled barley 
referred to in our last impression, to find out by the first 
machine which form of divider would suit best, and 
if one failed, this point would have been learned, 
and two machines still left for the fight. So much 
depends in such a crop on the division. If the division 
is not clean, it helps to the lumpiness with which the crop 
to the binder. A straw or two hangs up on the 
divider end of the platform, and one more and then more, 
until enough have accumulated to make the lot fall away, 
and then it gets carried up in a lump to the binder, and 
choking and stoppage is the result. the other hand, if 
to avoid this a narrow width is cut, the straw will go up 
end on, and the binder often gets choked that way, or the 
sheaves get very miscellaneous as to sorts and sizes: But 
it must, in reply to this remark, be urged that if a maker 
has three machines on the field, and manages, even 
if he have a large number of men on the field to 
see after the machines each night, to get them all 
through tolerably, or extra well, he has not only had the 
advantage of some of these machines to fall back upon to 
some extent, but by doing well with all three he has 
afforded greater proof of what he can do with his machines. 
Further, it must be said that three firms had each three 
machines on the field; and although it was said that 
Hornsby’s machines were racers, it will by them be urged 
that others were racers also, and if some were not, it was 
their proprietors’ fault, for they knew the trials were coming 
off. Messrs. Hornsby made a good many points with their 
arrangement for windrowing, which, unlike another which 
was on the machine of Mr. W. A. Wood, worked equally 
well up hill and down hill. Messrs. Hornsby’s is a carrier 
in two parts, which open between them like a bascule 
bridge turned upside down, while Mr. Wood’s is only an 
inclined plane which does not deposit well in going up hill. 

There was probaby not one of the machines tried which 
would not have done very good work in ordinary farm- 
ing. Men on a trial get excited, and some do not do so 
well as on ordinary occasions; but with a little more time 
at dis’ and a little less hurry, most of them would 
have done their work very well; and it is noteworthy that 
two of the machines which were ruled out were bought 
on the ground before the trials were over, and one of them 
by a man who lets out machines as a business, and one 
therefore who must have a machine that will not cost him 
much for repairs. 

The English machines which gained the prizes may be 
said to have done so chiefly because they were more solidly 
built and stronger than the American machines. They 
were, perhaps, better fitted, but they were certainly more 
rigid, and could be just put at the work, “doit or break,” 
without fear. Hence they got through ws to solidity 
and strength. Not that the American machines broke, 
but they would not stand what the Hornsby machines, for 
instance, would. But it must again be admitted that all 
the machines which fairly entered upon the trials would 
perform good work at the rate at which it is judicious to 
work horses, and at which a little hitch is easily, 
unexcitedly overcome. 

We shall refer in another impression to several questions 
which present themselves as the nuts to be cracked by 
sheaf-binder builders and by those who work them. 


NOTES ON THE EXCURSIONS TO WORKS AND 
COLLIERIES BY THE INSTITUTE OF ME- 
CHANICAL ENGINEERS. 

In the Great Western Colliery, one of those visited by 

the members on Wednesday, the 6th inst., attention was 

particularly directed to the coke ovens and to the under- 
ground haulage by means of compressed air. The air is 
only compressed to about 40 1b. per square inch, by engines 
having two steam cylinders, each 46in. diameter, and two 
air cylinders, 42in. diameter and 6ft. stroke, and the steam 
necessary for driving the compressing engines is raised by 
waste heat from fifty Coppée coke ovens. Hence the cost 
of haulage is very small, the hauling engines, four in num- 
ber, being by the Uskside Company, of Newport, and as far 
as we could see they are of the same type as the underground 
hauling engines made for steam by that firm, without any 
alteration in consequence of its being used with compressed 
air. We find, however, that all these engines are made 
with double exhaust ports, one of which is closed up when 
steam is used. Three of the engines have two 8in. cylinders 
and 12in. stroke, and one has 14in. cylinders and 18in. stroke. 

Somesimilarenginesare at work with pressures varying from 

30 to this low and pressure 

tions, probably, are necessary. The hauling ropesareo 

ate made by Messrs. Cradock and Co., and seem to fe 
wearing very well and to be liked. Against this system 
of working there certainly can be no competition on econo- 
mical grounds. The compressed air for working the 
underground hauling engines may be said to cost nothin 
but for wear and tear of the compressing engines oa 
boilers, and with large engines, working at a slow speed, 
and compressing air to but three or four atmospheres, the 
wear is very small. 

With many processes there is undoubtedly, and appa- 
rently unavoidably, a large waste of heat, and this is the 
case with coke-making. The large bar of coke as it 
is pushed through from one end of the narrow Coppée 
ovens to the other, where it is quenched with large quan- 


tities of water, affords an example of this. The coke comes 
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outnearly white hot, and as it probably weighs half a ton, and 
it comes out.at, say, 1800 deg. Fah., the amount of heat 
lost is very large. For instance, for every ton of coke 
turned out at this temperature, or even at, say, 1000 deg. 
Fah., the specific heat of carbon being 0°25—it may be 
greater at these high temperatures—-we have a loss of 
2240 x 0°25 x 1000 = 560,000 units of heat, or enough to 
evaporate about 5801lb. of water. We do not see any 
way to utilise this at present, but the subject may be 
worth the attention of those who have, like M. Coppée, 
done so much in coke manufacture. 

The Great Western Pit has two shafts, one 430 and the 
other 400 yards in depth, the former being 14ft. 4in. by 
10ft. 9in. and the latter 16ft. in diameter. The larger 
shaft is worked by winding engines 40in. by 6ft. fitted 
with Stevens's expansion gear, and with flat rope drums 
16ft. diameter. Flat ropes are also used in the second pit, 
but the engines have cylinders only 30in. diameter, 4ft. 
stroke, and winding drums 11ft. diameter. Ventilation of 
the pit is very perfect, and is effected by a 40ft. Guibal 
fan driven direct by an engine with cylinder 36in. by 36in. 
A large Schiele fan is now being erected. The pit is 
situated at Gyfellon, near Pont-y-Prydd, and on the way 
to it the celebrated Pont-y-tu-Prydd, over the Taff near 
New Bridge, was seen by the excursionists. This bridge, 
as far as the traflic of the place is concerned, has been 
replaced by a modern low-level bridge; but Edward’s 
Bridge, with its 140ft. span and 35ft. rise, is still in use, 
and is an object of much interest. It was completed in 
1750, and it affords not one of the least interesting pieces 
of British bridge history. 

At the Lewis Merthyr Colliery at Hafod was seen 
another illustration of the use of the waste heat from coke 
ovens for raising steam for compressing air for under- 

und haulage. As at the Great Western Colliery, 
Sheppard’s coal washing machine is used. 

The Cymmer pit was also visited, where amongst other 
things was seen at work a 45ft. Waddle fan driven bya 
cylinder 32in. diameter and 48in. stroke, and delivering 
about a quarter of a million cubic feet of air per minute. 
At the Llynypia Colliery, the last visited, there are three 
drawing shafts in use, two of which, Nos. 2 and 6, are for 
working the steam coal measures at a depth of 370 yards, 
and the third for working the bituminous coal at a depth 
of but 108 yards. At this colliery some of the under- 
ground hauling engines are worked by steam and others 
by compressed air, but as the old Welsh coke ovens, 300 
in number, are used, the waste heat 7s wasted, and the 
steam necessary for working a pair of air compressors with 
steam cylinders 26in. diameter and 4ft. stroke and 2+4in. air 
cylinders, has to be generated by the consumption of coal. 
The coke ovens are 12ft. by 6ft. by 5°5ft., each producing 
about six tons of coke per week, so that the waste heat is 
very great. They are charged at the top, and endless rope 
is used for hauling the coal from pit bank toovens. Steam 
travelling coke drawing machines are used for drawing the 
coke, which is watered in the ovens. 

In visiting the Dowlais and Cyfarthfa Ironworks—we 
might more properly say steel works—on the 7th inst., the 
excursionists found nothing more remarkable than the 
contiguity of the past and the present, of the very old, 
well-worn, and comparatively rude, with the new and 
much more refined plant now soon to be employed for pro- 
ducing at a lower price a much more scientific product. 
The Dowlais works are said to have been established about 
140 years ago, while at Cyfarthfa the notion seems to be 
that there were always ironworks. The relics, if there are 
any, of the very early iron making, do not intrude them- 
selves; but the ruins of furnaces, engines, mills, are to be 
seen on a large scale in both these works, and more espe- 
cially in those at Cyfarthfa, where the new have been built 
by the side of the old, for which there seems to be a linger- 
ing affection that has not lessened because the big old 
things have stood in a majestic idleness for sometime. In 
these two works one may read the history of one of the 
greatest industries of the world, one which has been the 
chief element in the greatest civilising changes. They 
have, however, been described so many times, that it 
would be occupying our space with what is now an old 
tale; though we might dwell more at length on the modern, 
and as yet unfinished, parts of the works, and show that 
the spirit that directed the old has descended upon the 
new, and has even increased the enormous capacity of 
these two great centres of iron and steel production. In 
both works it is seen with powerful evidence that things 
and work done in the past count not in the future; that as 
Ulysses is made by the great bard to say to Achilles, “To 
have done is to hang quite out of fashion, like a rusty mail 
in monumental mockery;” and feeling this, the proprietors 
of these very old works have, as it were, hung away the 
old mail only to put on the new. In the great Dowlais 
Works, about 1000ft. above sea level, and employing 
from 9000 to 10,000 workpeople, the process of conversion 
from the old into the new style is faradvanced. They are 
in three sections—the old works, the Ivor Works, and the 
steel works. At the old works there are fourteen furnaces 
—six in work, two in course of ‘building, and six out. Of 
six blast engines three only are working, two being idle, 
and one in course of re-erection. At the Ivor Works 
there are five blast furnaces—four in operation, and the 
other rebuilding. At the steel works there are six 
Bessemer converters and two blowing engines, four of the 
converters which are working making some 3000 tons per 
week. There are also six Siemens’ furnaces, turning ou‘ 
some 500 tons a week; and what is known as the Old and 
New Cogging Mills, adjoining two steel rail mills, rolling 
above 2500 tons per week. Besides three puddling forges, 
with some fifty furnaces, there are one plate and seven bar 
mills, rolling from 1400 to 1500 tons per week. The 
alterations going on in connection with the Bessemer 
Works are of a most extensive character, and a very fine 
new set of reversing rail mill plant is being fixed. The 
rolls are 25in. in diameter, and the engines have cylinders 
60in. by 60in., fitted with piston valves like others already 
at work. One of the most interesting features of the new 
works is a large installation of the coal washing machinery 
of M. Evence Coppée, of Brussels, capable of washing 


about 1000 tons per day. This machinery contains some 
most ingenious features, but as a description of these which 
would be of any service cannot be given without drawings, 
we must reserve further mention here, except to say that 
it was in full operation and seemed to be giving excellent 
results, though whether anything like 1000 tons per day 
were being washed we cannot say. <A battery of Coppée 
coke ovens is here at work, the coke being pushed 
through, as before described, by a small engine on a track 
parallel with the ovens, and fitted with a light girder arm 
with which, by rack gear, it pushes the coke through. A 
tall chimney is in course of construction for the purposes 
of the new rail mill and its boilers, and it was found by 
several who went to its base with a view of looking up 
from within through the big flue entrance, that this 
entrance was bricked uP, the reason being that the draught 
up this chimney, though unfinished and of course without 
artificially heated air inside it, is so great as to be of serious 
inconvenience to the men working at the top. A satisfac- 
tory explanation of this is not so easy. 

In looking at some of the reconstructed blast furnaces 
cased with a cage-work of hoops and vertical bars, the 
hoops did not touch the brickwork by from 2in. to 3in. all 
round. This is left for the expansion of the brickwork; 
but as the expansion of bricks is nothing like that repre- 
sented by this freedom, it must be supposed that a gradual 
swelling of the brickwork under the high internal tempera- 
ture and the internal load takes place; but whether this 
takes the form or character of a slow fiow of these 
refractory materials, or this accompanied by a gradual 
disintegration, which is ultimately stopped by the hooping, 
is not clear. 

In the Cyfarthfa Works of Messrs. Crawshay, new 
plant of every and the completest kind for the production 
of steel and steel rails is being put down, the whole being 
carried out under the instructions of Mr. E. Williams, 
of Middlesbrough, by Mr. E. Hambly, resident engineer. 
A range of nine fine steel boilers by Messrs. Galloway 
have been erected to provide steam for the new plant, and 
they are heated with the waste gases from the blast 
furnaces, the gases being led down to a brick main. The 
boilers may be worked partly, or even wholly, with coal, 
when poorness of the gases or stoppage of them may 
require. The engines for the cogging rolls are geared, and 
those for the rail rolls are coupled direct. They are also 
by Messrs. Galloway, and are amongst the finest engines 
for this work ever built. The cogging roll engines have 
cylinders 40in. by 54in., geared 2 to 1, the rolls being 
27in. diameter. The rail mill engines have cylinders 50in. 
by 54in., and the rolls are 27in. diameter. The mills are all 
by Messrs. Davey Brothers’, of Sheffield; and the machinery 
for finishing, drilling, bending, and transferring the rails 
to and along the hot bank, by Messrs. Buckton and Co., 
of Leeds. To some of this machinery we hope to return. 
At Dowlais the visitors were entertained at luncheon by 
the invitation of Mr. George T. Clarke, and after visiting 
the Cyfarthfa Works, returned to Cardiff, where in the 
evening they were entertained at a conversazione by the 
invitation of the Mayor of Cardiff, Mr. Robert Bird. 

The Rhymney Ironworks, where about 7000 people are 
employed, were visited on the 8th inst. Here also a great 
change has taken place. No wrought iron is now made 
there, and no puddling furnaces are used. The iron from 
the blast furnaces is taken in ladles on iron trucks to the 


converters, separated by some distance, and a very short: 


time elapses from that at which the iron is tapped into the 
ladle to that at which it comes out asrails. The latter are 
rolled from ingots which produce four ata time, and it 
was noticed that from the time that a billet, or rather 
reheated reduced ingot, passed the cogging rolls to the 
time that it left the circular saws as four rails, was 3% 
minutes. An arrangement not observable elsewhere is 
used to move the billet from the roughing to the finishing 
rolls. It may be thus indicated :—From the rolls A 
reaches the position I on an arched grid. Under this grid 
isa shaft with aset of levers B. These are moved by 
power, and pass between the gridirons, as shown by 


GROUND 


dotted lines, and thus transfer the billet more quickly than 
when this has to be done by slings. At these works the 
boilers are heated by waste gases, but all the boilers may 
be fired with coal if necessary. In the bottom of a chimney 
about 150ft. in height, connected with a battery of these 
boilers, a Bailey’s pyrometer and a water gauge was placed, 
the former indicating 600 deg., and the latter 1‘-4in. A 
large number of Coppée coke ovens are in use at these works. 
‘The Ebbw Vale Works, which were visited on Friday, 
comprise several works and colliery properties, and are 
amongst the most extensive of all those of South Wales. 
They contain a great deal that is new and some that is in 
a transition state; but some idea of their extent may be 
gathered from the fact that the total mineral properties 
cover nearly 11,000 acres. The Ebbw Vale properties 
proper, which are situated along the river Ebbw, cover 
5000 acres. The works are of enormous extent, so that 
it need hardly be said that visitors gained but little in a 
two hours’ scamper over part of them. The following 
figures were given ona card distributed under the direction 
of Mr. Holland, the engineer of the works, and serve to 
show the character of the works and the production :— 


Mineral Properties. 
Acres. Total, 
Ebbw Vale Freehold 2800 
Leasehold 2200 
— 5,000 
Abersychan... ... ... .. Freehold 60 
— 1,810 
Pontypool... .. Leasehold — 2,500 
{ Freehold 320 
Leasehold 1300 
— 1,620 
10,930 


Collieries. 
Ebbw Vale :— Tons,. Output in 1883 
Ebbw Vale ... 364,209 
Sirhowy 247,195 
Victoria... 185,644 
Waunllwyd ... 258,154 
,055, 

1,486,021 

Coke made 1883, Tons. 

273,382 

The entire coking plant is equal to a production of 340,000 tons 
per annum, 
Bricks made 1883. No. 

Ebbw Vale 

Abersychan 524,075 

5,957,719 


Iron and Steel Works.—Production 1883. 
Pig Iron and Spiegeleisen. 


Tons. 

212,412 
Finished Iron and Steel. 

Ebbw Vale :— Tons. 
Bars, angles, and fish (iron) ... ... ... 11,120 
Steel rails, bars, and fish ... ... 116,572 

Pontypool :— 

Come, Rare, Ghosts, Be, 4,088 
131,780 

Castings Made. 
Ebbw Vale foundries 10,997 
Pontypool _,, 581 
11,578 


Amongst the novelties in these works was seen a small 
bar mill train, driven direct by two engines and rope gear- 
ing. One engine had a grooved fly-wheel about 13ft. 
diameter gearing with a wheel on the roll shaft about 5ft. 
diameter, the engine running at fifty revolutions per 
minute and driving by four ropes. The other engine 
driving the finishing rolls had a fly-wheel about 14ft. 
diameter, and ran at eighty-five revolutions per minute, 
and drove a pulley on the roll shaft of about 7ft. diameter. 
This driving gear has only recently been started, so that 
the measure of success obtainable by it is not known, but 
indications are in its favour. 

It seems but a short time since that the idea of 
using anything other than the old coke ovens was 
opposed in all directions and in the hottest fashion, and now 
the number of Coppée ovens in use is remarkable. At 
Ebbw Vale there are no less than 180, and the waste heat 
is utilised for raising steam in a fine battery of boilers. 
The boilers are roofed over by galvanised roofs having a 
span equal the distance between centre and centre of boiler. 
They are supported on light, strong longitudinal principals 
made chiefly of old rails; these and other roofs on the 
works being made by Mr. C. D. Phillips of Newport. 
Some very fine chimneys are being erected in these works, 
and all seem to be solid. It is said that the chimneys with 
the internal separated brick tube do not stand as well as 
those built up solid. One instance of the failure of the 
internal liner was mentioned by Mr. Worton, of Blaenavon, 
who said that in this case a chimney which received gases 
from gas-heated boilers had its liner so heated at the 
lower part, and the whole came down tothe bottom. This 
may, of course, be looked upon as an accident, but it is one 
which might happen again, and perhaps the custom of 
building solid chimneys for ironworks is the best. 

Aftera verysubstantial lunch given by the Ebbw ValeCo., 
and then visiting the Abercarn Tin-plate Works and the 
Newport Docks, the visitors returned to Cardiff, and dined 
in the Cardiff Public Hall at the invitation of the Patent 
Nut and Bolt Company, who came forward with the invi- 
tation when Sir George Elliot withdrew his invitation. 
On the following day the visit was made to the Severn 
Tunnel under construction by Mr. T. A. Walker. To this 
work we shal] refer hereafter. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—G. J. Fraser, chief engineer, 
to the Pembroke, additional, for the Ruby; John Dunlop, chief 
engineer, to the Pembroke, additional, for the Ajax; and J. D. 
Rees, assistant engineer, to the Inflexible; Thomas Burnes, chief 
engineer, to the Indus, additional for service in the Raleigh; 
Robert William Jones, chief engineer, to the Indus, additional for 
service in the Resistance; and Robert Haxby Cooper, engineer, to 
the Victor Emanuel, additional for service in Hongkong-yard ; 
Richard W. Jones, assistant engineer, to the Iris; and Walter J. 
Featherstone, assistant engineer, to the Northampton. 


UNIVERSITY COLLEGE, BristoL.—Announcement is made of the 
commencement of the new session of this college, the engineering 
department of which includes courses of instruction for those 
intending to b civil, hanical, or electric engineers, or sur- 
veyors or architects. It will be remembered that several engineers 
and scientific men, including the late Mr.’ W. Froude, were 
instrumental in the organisation of the combined practical and 
theoretical courses for the different parts ot the year in and 
outside the college. The courses arranged for civil engineers, 
architects, and surveyors are intended to meet the generally 
acknowledged want of a preparatory training for one or two years 
before the usual entrance as articled pupil into an office. The 
course for civil engineers has received the approval of local eo 
neers; and the course on architecture has also received the 
approval of local architects. Students who attend the mechanical 
engineering course enter engineering works during the six summer 
months, and in accordance with this scheme various manufacturing 
engineers in the neighbourhood have consented to receive students 
of the college into their offices and workshops as articled pupils. 
Special courses have been arranged for students studying for the 
profession of engineering, who wish to include in their professional 
training some knowledge of electricity and its technical applica- 
tions, especially with regard to electric lighting and — hy, 
electro-plating, &c, The engineering laboratory has recently been 
provided with a powerful testing machine ; and a practical acquaint- 
ance with the use of tools is afforded in the workshop. Theoretical 
and practical courses in surveying are given, and excursions for 
field practice are frequently made. 
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RAILWAY MATTERS. 


In concluding a report on a collision, which took place on the 
29th June at London Road station, Manchester, on the Manchester, 
Sheffield, and Lincolnshire Railway, Major Marindin says ‘‘ there 
was scarcely time for the continuous brake to have much effect 
before the collision, but the train would not have run, as it 
did, for 75 yards after the collision if this non-automatic brake 
had not been rendered useless by the breaking of the vacuum pipe 
on the passenger engine when it struck the light engine.” 

THE chief countries of the continent of Europe have been nego- 
tiating concerning proposed uniform regulations for international 
freight traffic. Tho subject was recently brought before the 
Prussian National Railroad Council, an organisation of representa- 
tives of shippers provided for by law, and it urged the adoption of 
the regulation, and urged that it is desirable that an article for- 
bidding secret rebates of rates in international traffic should be 
extended to the internal traffic of the different countries, 


THE works of the new Hulland Barnsley line in the South York- 
shire district are still standing idle, only a few men being kept on 
the spot to keep things in working order, A large number of men 
have been thrown out of employment, but a majority of them 
have left the district. The telegraph wires along almost the entire 
length of the line to near Cudworth. are completed. During the 
past week the executed works have been measured up, and it is 
stated that this step has been taken in order that the contractors, 
Messrs. Lucas and Aird, may be able to give an estimate as to what 
the line will cost to complete, in order, if possible, that some 
gaa” may be made for completing the line at an early 


In a report on the collision that occurred on the 3ra ult. at Lime- 
street station, Liverpool, on the London and North-Western 
Railway, Colonel Rich, in speaking of the brake in use, says: —‘‘ The 
brake is not a continuous brake, but a very indifferent sectional 
brake ; and I would stongly urge the company to adopt one of the 
automatic continuous brakes that have now been in use on many 
of the railways in the kingdom for some time, and have proved to 
be fairly effective. I would further suggest that the company 
should encourage their engine-drivers to use the continuous brakes 
for stopping at roadside stations, and that they should not only for- 
bid their use at terminal stations, but take measures to prevent this 
rule being more honoured in the breach than in the observance.” 


THE last section of the Asturian Railway, which was inaugurated 
by King Alfonso on the 15th inst., is the most difficult and costly 
~— ot railway engineering work in the Peninsula, or perhaps in 

Kurope. The section consists of 44 kilometres only, from Bus- 
dongo to Puente de Fierros, in which at short distances are no less 
than fifty-six tunnels, one—the longest in Spain—extending for 
3000 metres. The whole length of the tunnelling is nearly 30 kilo- 
metres. This line, the concession for which, a Madrid correspon- 
dent of the 7'imes says, was granted as far back as 1860, completes 
the north-western system, and places in direct communication the 
capital, the centre,and the south of Spain, the important port 
of Gijon, and the enormous and still undeveloped coal-fields of the 
Asturias. 


Tue Corporation of Barrow-in-Furness, having entered into an 
agreement with the Barrow-in-Furness Tramway Company for the 
construction and use of the proposed lines, authorised by the 
Tramway’s Confirmation Order of 1884, 8} miles in length, the 
Tramways Company has entered into a contract for the construc- 
tion of the line and for the proper equipment of the same. The 
Tramways, which are proposed to be worked by steam traction, ex- 
tend from Roose, and the Devonshire and Buccleugh Docks to Furness 
Abbey, and at the present time the works are in course of construc- 
tion. It is expected that the cost of line construction and equip- 
ment will not exceed £8000 per mile of single line. The engineers 
are Messrs E. Pritchard and R. Vawser, MM.I.C.E, the contractor 
being Mr. John Fell of Leamington. 


Tue South-Eastern Railway Compay has just turned out from 
its works at Ashford a new six-wheeled detaching composite 
carriage, the panelling of which iselectro-plated, to avoid the expense 
of repainting. The vehicle is 32ft. long, and consists of two first- 
class compartments 6ft. 10in. long, giving 58°88 cubic feet of space 
per passenger; two second-class compartments, 6ft. 3}in. long, 
giving 40°25 cubic feet of space per passenger; and a guard's 
compartment. The carriage is luxuriously fitted, and the 
interior, and it is thought by some the exterior, also have a very 
handsomeappearance. The mouldings are of sheet copper, stamped 
out under the press and electro-plated. In order to obtain greater 
strength metal has been chiefly used in the construction of the carriage. 
All the pillars and roof sticks are of angle iron; the underframe is 
made entirely of iron, while rivetting has been brought into use 
wherever practicable. The carriage is to be attached to the 
morning down mail from Charing-cross, and slipped at Shorncliffe. 


Some idea may be formed of the trafficon English railways from 
the following facts:—Through Farringdon-street Junction of the 
Metropolitan Railway 1800 trains pass in twenty-three hours every 
day. There are four lines of rails, used by the Metropolitan, Great 
Northern, Midland, London, Chatham, and Dover, and Metropolitan 
Extension Companies. Through Watford Junction, on the London 
and North-Western Railway, 233 trains passevery day. This gives 
something like one in every four minutes of the twenty-four hours, 
At Cannon-street Station, on the South-Eastern line, the number 
of trains using the station is 750 in one day. Through Clapham 
Junction the London and South-Western Railway had, in the year 
1877, on an ordinary week day, 656 trains, while on the Derby Day 
of 1876 no less than 1023 trains passed through this junction. The 
number is now over 1000. The total number of passengers con- 
veyed in 1883, exclusive of season-ticket holders, was—first-class 
36,387,177; second-class, 66,096,784; third-class, 581,233,476; total, 
683,718, 137 ; season-ticket holders, 180,000,000; total, 
863,718,137. Of minerals there were conveyed 189,485,612 tons; of 
general mechanise, 76,897,356 tons; number of miles run by 
passenger trains, 139,545,464; number of miles run by goods and 
mineral trains, 129,351,774; total miles run, 268,897,236: miles of 
railways, 18,668; number of persons employed, 367,660. 


A GERMAN correspondent of the Railroad Gazette says:— 
** Wood-working machinery in German shops is comparatively 
smail in amount, owing to the great and yearly increasing use of 
iron in all parts. This is due to increasing cheapness of iron as 
compared with wood, and of. wrought iron as compared with cast 
in proportion to its security. The use of wrought iron instead of 
cast is very extended. I saw narrow-gauge stock building at 
Chemnitz and Leipsic with iron frames throughout, which had 
absolutely no cast iron in any part except the journal boxes, The 
increased use of iron is regretted by some master mechanics, on 
account of the greater rigidity and of the consequently greater 
violence of shocks in train service. A surfacer, band saw, cut-off 
saw, or driving planer and boring machine are the tools ordinarily 
found in German wood-shops. Suctions for carrying shavings to 
the boiler room are not used in the shops I have seen. The 
shavings are used, however, very extensively for firing, in com- 
bination with about nine times their weight of coal slack. This 
coal slack costs 844 cents per ton delivered at the railroad. It is 
fired automatically with a hopper and a screw which pushes the 
fuel in under the fire. It is also fired by being run from a hopper 
above the fire-door over a grate inclined forward, from which it 
drops into the fire. The latter is raked partly back under the 
inclined grate, so that the fuel is well heated before joining the 
fire, and its smoke products pass over the front Layee of the 
fire on their way to the flues and are very effectually consumed. 
This firing method is common, I believe, to several styles of fire- 
box, but I do not remember to have heard before of its application 
to this kind of fuel, to which it is well adapted. By the use of 
this fuel and firing the boilers of the Chemnitz shops of the Saxon 
State Railway evaporate 100Ib. of water at an expense of 
1:11 cents.” 


NOTES AND MEMORANDA. 


Ir has been found that a mixture of seventy parts of air and 
thirty parts of hydrogen gas ignites at a temperature between 
1026 deg. and 1028 deg. Fah, while the ignition point of a mix- 
ture of coal gas with air in similar proportions varies from 1202 deg. 


, to 1215 deg. 


A REMARKABLY low rate of mortality for the past month has just 
been notified by the Medical Officer of Health for the urban 
sanitary authority of Great Driffield, East Yorkshire.. The deaths 
were three in number, the rate per annum being only 5°8 per 1000. 
The rate for the previous month was also low. 


Or nearly 300,000 patents which have been issued by the United 
States Government, it is said that 6505 have been for railway cars 
and 3504 for railways. As separate items, 5111 for steam engines 
and 734 for nut locks are pointed out as observable. Electric 
applications and car couplers will soon figure as being the most 
patented things. 

A BLASTING paper, made by a M. J. Petry, of Vienna, is described 
as consisting of unsized or ordinary blotting-paper coated with a 
hot mixture of 17 parts of yellow prussiate of potash, 17 of char- 
coal, 35 of refined saltpetre, 70 of potassium chlorate, 10 of wheat 
starch, and 1500 of water. When it is dried it is cut into strips, 
which are rolled into cartridges. 

THE report of the medical officer of health at Southend states 
that, for the second quarter of the present year, there have been 
in that district 23 deaths and 62 births, the ratio of mortality per 
thousand being 10°8. As at other watering places, it may be said 
that people go to them to get well, but leave before it is definitely 
proved they cannot do this. Hence the rate should be low. 

THE census which was held in Athens recently shows the popu- 
lation of the capital of Greece to be 84,903, which gives an increase 
of 18,069 since 1879. In 1856 there were 30,000; in 1861, 41,000; 
in 1869, 50,000; this gives an increase of nearly 55,000 souls in the 
last twenty-eight years, or 180 per cent. It is curious to note that 
the proportion between the sexes is 47,000 males to 37,000 females, 
a phenomenon which the census papers do not explain. 

THE deaths registered in twenty-eight great towns of England 
and Wales for the week ending August 16th corresponded to an 
annual rate of 24°1 per 1000 of their aggregate population, which 
is estimated at 8,762,354 persons in the middle of this year. The 
six healthiest places were Bristol, Derby, Huddersfield, Birken- 
head, London, and Brighton. In London 2579 births and 1634 
deaths were registered. In Greater London there were last week 
3303 births and 2062 deaths registered, equal to annual rates of 
33°8 and 21°0 per 1000 of the population. 


M. Cu. Montieny has published at Brussels a brochure on the 
results of his studies on the state of the atmosphere as effecting 
stellar scintillation, with a view to forecasting the state of the 
weather. From the fact determined by W. Spring, that the colour 
of pure water in great bulk is blue, he explains the predominance 
of this colour in the scintillation of the stars just before and 
during wet weather. The luminous rays, he argues, traversing the 
air charged with large quantities of pure water are necessarily tinged 
with the blu: colour of this medium. The excess of blue thus 
becomes an almost certain means of predicting rain. 


A cURIOUS barometer is said to be used by the remnant of the 
Araucarian race which inhabits the southernmost province of Chili. 
It consists of the cast-off shell of a crab, which, from its curious 
application, is called the ‘‘ Barometro Araucano.” The dead shell 
is said to be extremely sensitive to atmospheric changes, remaining 
quite white in fair—dry—weather, but indicating the approach of 
a moist atmosphere by the appearance of small red spots, which 
grow both in number and in size as the moisture in the air increases, 
until finally, with the actual occurrence of rain, the shell becomes 
entirely red, and remains so througout the rainy season. 

DurinG the week ending July 26th, 1884, in thirty-one cities of 
the United States, having an aggregate population of 7,310,300, 
there were reported 3959 deaths, which is equivalent to an annual 
death-rate of 28°2 per 1000, a decrease of 0°1 as compared with 
the previous week; also a decrease of 0°1 as compared with the 
corresponding week of last year. In the North Atlantic cities, the 
American Sanitary Engineer says, the rate was 25°8; in the 
Eastern cities, 29°2; in the Lake cities, 29°8; in the River cities, 
24°0; and in the Southern cities, for the whites 25°0, and for the 
coloured 39°7 per 1000. Over one-half, or 55°6 per cent., of all 
deaths were under five years. 

M. HERVE MANGON announced to the Paris Academy on the 18th 
inst. that the problem of steering balloons had at length been 
solved. The inventor is Captain Renard, a military engineer, in 
conjunction with Captain Krebs. The difficulty to overcome was 
the construction of an engine combining sufficient power with 
extreme lightness. This the two officers have succeeded in doing, 
and, according to the Z’emps, the propeller is moved by an electro- 
motor and a series of accumulators, providing 10-horse power for 
several hours. On the 9th inst. the balloon ascended over Meudon 
and proceeded to Viellebon. Here the balloon was seen to turn 
a semicircle, and return to its starting point, in the teeth of a slight 
breeze. The balloon went and returned exactly to the spots fixed 
upon beforehand. The persevering efforts of the French War- 
office to turn balloons to good account appear to have arrived at 
some success, if our contemporary is well informed. 

In order to ascertain the degree of advantage obtainable by felting 
and lagging steam boilers, Mr. B. H. Thwaite, F.C.S., C.E., care- 
fully carried out the following experiments on a Bull type of vertical 
boiler:—A definite quantity of water was poured into a vessel of a 
size sufficient to cover a square foot of plate surface; this vessel 
was externally lined with wood. The rise in degrees of heat during 
the hour’s exposure was noted. The same weight of water, with 
identical initial temperature, was then placed for the same time 
on the surface of the lagging, which consisted of three thicknesses 
of % felt covered with jin. tongued and grooved batiens. On the 
naked plate it was found that 516°75 heat units per square foot 
were absorbed by the water, and on the lagged portion only 145°75 
units per square foot were given off. This is equivalent to a 
reduction of wasteful radiation, due to the lagging, of 34 per cent. 
or with a vertical boiler, say, 4ft. in diameter and 9ft. in height, 
working for 10 hours, there would be a saving due to the lagging of 
at least 701b. of coal. 


Tue Russian review, Russkaya Starina and the Journal of the 
Russian Chemical and Physical Society have lately devoted some 
attention to the first steam engine that was made in the Russian 
Empire, in 1763, at the ironworks of Barnaoul, in Western Siberia, 
by a mining engineer, Polzunoff. It appears from M. Woyeikoff’s 
description of this steam engine, the model of which, Nature says, 
exists still at Barnaoul—both reviews have figured it on plates— 
that Polzunoff’s engine was a re-production of the “ fire-engine ” of 
Newcomen, with some original improvements. Thus, it has two 
cylinders, instead of one, and, instead of the beam, Polzunoff made 
use of a wheel which received the chains of the pistons, and trans- 
mitted the circular movement, transformed again into a rectilinear 
one, to a pair of bellows, used for blowing air into a high furnace. 
The distribution of vapour was automatic, as in Newcomen’s 
engine, but with saved tnuionienmia The engine, which had 
cylinders 9ft. long and Qin. in diameter, worked during two months 
from May 20th, 1766, and 3100 cwt. of silver ore, yielding 5 ewt. 
of silver, were melted with its help. But Pulzunoff did not see 
his engine at work, as he died from consumption four days before. 
He was a remarkable man for his time. In his theoretical remarks 
about ‘‘ Air, Water, and Vapour,” he notices also that physicists 
are not agreed as to the origin of heat, some of them seeing in it 
a much-divided, fine moving matter, while others ‘‘see the origin 
of heat in friction and in the vibratory motion of the particles in- 
accessible to our senses, of which the bodies are constituted.” He 
obviously quotes here the words of Lomonosoff, who stated in these 
words the mechanical origin of heat in his little known memoir, 


written as an instruction to Tchitchagofi’s Polar Expedition. 


MISCELLANEA. 


Tue Lawrence American of July 9th says:—For mere than ten 
days past the entire power for running not only the large Hoe . 
press upon which this paper is printed, but for the cylinder and job 
presses of the entire printing establishment, has been from 
electricity coming over a single wire from the dynamos, four blocks 
away. 

Ir is stated that the Belgian Government are about to build four 
new Channel steamers for the service between Dover and Ostend. 
The boats are to be larger and capable of making a higher rate of 
speed than those at present running. The traffic by this service is 
larger than it has ever been before, the boats now averaging 
td passengers per journey—more than double what it has hitherto 

n. 


On the 14th. inst. the members of the Civil and Mechanical 
Engineers’ Society made an excursion to the East and West India 
Company’s new docks at Tilbury. The party were conducted over 
the works by the resident engineer, Mr. Donald Baynes, They 
afterwards went by special boat to Thames Haven to inspect the 
petroleum stores, over which they were conducted by the engineer, 
Mr. William C. Street. 


THE Swedish Government has appointed a Royal Commission 
for the Antwerp Exhibition, 1885, and decided to convey the goods 
of exhibitors on the State Railways free. Norway will also take 
part in this Exhibition, and local committees have been appointed 
in the principal towns. France, Italy, Portugal, Spain, Holland, 
Belgium, and Germany are also occupied in active preparations, 
and British exhibitors are coming forward freely. 


A DESPATCH from Newport, U.S., says:—Important experiments 
were attempted at the Torpedo Station on Thursday, August Ist, 
but were not very successful. The Lay-Haight torpedo did not work 
well, and the same result was experienced with the electrical 
torpedo boat. While the latter was being removed from one point 
to another the whole of the keyboard and steering apparatus was 
pulled overboard and lost, and a heavy expense will be incurred in 
replacing them. 


A LARGE meeting of the subscribers to the parliamentary fund 
of the Manchester Ship Canal was held at Manchester, when about 
000 persons were present. Mr. John Mark moved a resolution 
authorising the provisional committee to continue their efforts 
to obtain an Act for the construction of a ship canal to connect 
Manchester with the sea in such a manner as they might deem 
most expedient and effectual, and this was seconded and passed 
unanimously. 

Reports from the National Armoury at Springfield, Mass., speak 
well of the new ramrod bayonet. The bayonet portion of the 
ramrod is 15in. long, slightly thicker than an ordinary rod, with a 
four-grooved blunt point. It is held in position when ready for 
use by a simple spring clasp, invented by Colonel Buffington, and 
when not wanted is pushed down until it occupies the same position 
as the ordinary Springfield rifle ramrod. On the experimental gun 
which has recently been fitted up according to Colonel Buffington’s 
plans, a guarded bead front sight is used, and also a 2000 yard screw 
adjustment peep hind sight, with a 1°4in. windage movement. An 
automatic allowance for the bullet “‘ drift” is one of the features 
of the new pattern hind sight. 


A NEw harbour is about to be constructed at Sutton-le-Marsh, on 
the Lincolnshire coast, which will not add considerably to the trade 
of that part of the kingdom, but will be of much value as a port of 
shelter on a long and exposed coast. The locality is a few miles 
to the south of the watering place of Mablethorpe, and opposite 
the Inner Dowsing Bank, which runs parallel with the coast, at a 
distance of some nine miles from shore. The works, which will 
be under the superintendence of Sir John Coode, will consist of an 
outer harbour of 14 acres, leading by a lock of 50ft. in width to an 
inner dock of nearly ten acres in extent. The outer harbour will 
be protected by a north and south pier, respectively 517 and 418 
yards in length, with a lighthouse on the former, and an entrance 
on the latter one, which is most sheltered. 


UnrTI1 a short time ago the Hythe local authorities held an un- 
disputed right to the foreshore extending within the limits of the 
borough, but the Board of Trade has now disputed the right of 
the Council, and have issued a writ against the Mayor and Corpo- 
ration. The matter has caused much indignation amongst the 
inhabitants, and is being watched by the authorities of other towns 
on the coast with considerable interest, as it is believed the Board 
of Trade intend to make the action a test case. New Romney and 
those towns in the immediate neighbourhood have now, from the 
manner in which the sea has receded at this point, many hundreds 
of acres of land which they would not have had had they allowed 
their right to depart from them. The Hythe Corporation have 
decided to oppose the Board of Trade most strenuously, and 
although the town is but a poor and a small one, 200 guineas has 
already been privately subscribed towards the law costs. 


ArT this season alarm is expressed at the diminution of the water 
supply of Paris, and the municipal bodies aré in a hurry to deal 
with the question forthwith every year. But it is forgotten as soon 
as the drought isat an end. The volume of water in the reservoirs 
is again reported very low, and the waterworks are unable to yield 
at the present moment more than 378,000 cubic metres per day, 
which is scarcely half the quantity considered necessary for the 
supply of Paris. In many quarters of Paris there is not a dwelling 
supplied with water. Water-closets, properly so called, are only 
to be found in the newest houses; and, as everybody knows, the 
system of sewage is behind the age, every Paris house being still 
supplied with a cesspool, which is emptied about once a year, and 
from which, from year’s end to year’s end, noxious gases ascend 
into the apartments, rendering, a Times’ correspondent says, the 
French metropolis a hotbed of typhoid fever. 


THE Wellington statue, which has now safely accomplished 
its journey to Aldershot, weighed about 38 tons. It could not 
travel, however, like a 38-ton gun by rail, owing to its being about 
30ft. high, and therefore unable to pass through tunnels and under 
bridges, nor could it travel by road under any bridges. It was 
handed over to Colonel Close, R.A., the superintendent of the 
Royal Carriage Department. He first removed the head of the 
Duke, which was in a separate piece, then divided the Duke at the 
waist, and finally cut the horse in two about the line of the girths 
of the saddle. Before doing so, strong steel clamps were fastened: 
on the inside of the statue across the line about to be cut, so that 
by replacing these the statue should come together precisely in its 
original position. The division is effected by a very fine line, 
which, after the statue is re-assembled, is to be filled up with 
copper. It seems a matter to regret deeply that the old friend of 
our childhood should have to be thus cut up, however neatly. 


THE firing of H.M.S. Sultan at the forts at Inchkeith constituted 
a confidential experiment. Major O’Callaghan, R.A., was 
appointed to attend from the department of the Director of 
Artillery. Sufficient, however, has appeared in the Standard of 
Thursday, August 14th, to give a general idea of what occurred. 
Although the guns of the works were mounted en barbette, very 
little effect was produced at first by the machine guns at 1000 and 
1500 yards, or by the heavy guns at from 1500 to 3500 yards range. 
Eventually, by a great expenditure of ammunition, the machine 
guns did considerable execution among the dummy detachments, 
but not so much as might have been expected. The heavy 12in. 
guns with shrapnel, on the other hand, were found so destructive 
that the firing was discontinued without trying the power of 
common shell. As the Standard observes, in all this there was 
nothing revolutionary to our present system of organising arma- 
ments. On the other hand, it rather indicated that we ought not 
to withdraw our confidence from our regular armaments of heavy 
guns and shrapnel, and depend on new weapons without abundant 
proof, for the work of firing at the personnel of an enemy. 
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RAILWAY AND ROAD BRIDGE, COLOGNE 
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Gothard Railway. The accompanyin; 
apparatus inside each station, two of the pillars on the platform, | li 
and a pillar at a distant point along the line, worked by the 


e top and the other a single bell, which, to- 


ers to distinguish between signals for up and down trains. 
A feeble current is always flowing along the line wire, so that 
pillars are nearly twice the size of ‘ the signals are primarily initiated by breaking this line current, | page 371, May 16th, 


are no batteries, can give signals by disconnecting the line wire 
g engraving represents the her with differences in the signal beats, distinctly enable the | by depressing the key of the apparatus in the pillar. For a 
complete description of the details of the apparatus, and 
an explanation of the way in which it works, we may refer to 
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BRIDGE OVER THE RHINE, COLOGNE. 


ANDERSEN’S ELECTRO-MAGNETIC CUT-OUT. 
THE accompanying engravings represent Andersen’s electro- 
magnetic cut-out, made by the Electric Power Storage Com- 


{Fre 1 


pany. The object of the invention is to provide a cut-out in 


which all the parts are permanent, instead of requiring partial 


renewal each time the cut-out is brought into action. It con- 
| sists mainly of an armature held against a contact piece by a 
| Spring, which can be set to any tension. An electro-magnet acts 

upon the armature, and when the current increases, and thus 
| gives the magnet greater attractive power than can be resisted 
| by the spring as set, the armature flies to the magnet, and the 

circuit is broken. In our engravings, Figs. 2 and 3 are plan and 


PLAN., 
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has to overcome the strength of the spring. As soon as the 
current renders the core sufficiently powerful, the armature is 
attracted, and the contact piece E, which has a slight projection 
fitting into a notch in the armature, is released, and under the 
influence of its spring is pulled through a quarter of a revolu- 
tion, breaking contact with the armature and both studs at the 
velocity due to the recoil of a spring, and thus breaking the 
circuit. The contact piece is put into position again 
by simply turning the handle through a quarter revo- 
lution, and causing the projection referred to to take 
into the notch in the armature back. The ebonite 
finger-piece upon the axle of the contact piece of the 
cut-out slips round the axle before the contact can be 
broken, and having neither sledge hammer nor poker 
handy, the contact is safe. By means of the screws 
shown, the delicacy of the setting can be altered within 
certain limits as desired. The cut-out is well made, 


and has been in use some time. 


RAILWAY AND ROAD BRIDGE, COLOGNE. 

CotocngE, the chief town of Rhenish Prussia, was 
the Ubiorum Oppidum of 37 8.c., but in 50 a.D., be- 
came the Colonia Agrippina, in honour of the Emperor 
Claudius’ wife, who founded there a colony of Roman 
veterans. Its cathedral, one of the noblest specimens: 


FRONT.ECEVATION. 


of Gothic architecture, was begun in 814 4.D., burnt to 
the ground in 1248, recommenced between 1270 and 
1275, and only completed in 1881, its two magnificent 
towers, more than 500ft. high, being visible for miles 
around of the level country. Cologne is a fortress of 
the first rank, forming a semicircle with the Rhine as 
diameter, the opposite town of Deutz being the téte du 
pont. Although so early as 308 a.p. Constantine the 
Great began a bridge over the Rhine, there was, until 
1859, no better communication between Cologne and 
the manufacturing towns of Deutz, Kalk, &c., on the 
opposite side of the river, than a bridge of boats, which 
is still used. But the great inconvenience and loss 
of time ensuing from the unmooring, floating aside, 
and removing of a to allow a vessel to pass, 
together with the desire for uninterrupted railway com- 
munication from east to west, led to several projects 
being made for a combined railway and road bridge 
that should afford a waterway for vessels of the 


largest class. Ultimately the design of Hof Bau- 


rath Professor Strack was adopted; and the works 


elevation of the apparatus, and Fig. 1 a general view of the same 
in its case, The current enters at the terminal A, passes in the 
normal strength through the coil around the core B to the stud 
D, from the stud D through the contact piece E to the stud F, 
and to the other terminal. The armature is, as will be seen, 
opposed to a spring, and the pull of the core upon the armature 


were begun in 1855, King Frederick William IV. 
of Prussia laying the foundation stone of the west shore 
pier. In the following year the east shore pier and the 
river piers were begun. By the end of 1857, two spans were 
finished; and on 3rd October, 1859, the bridge was opened to 
the public. It was finally completed in 1862, with the excep- 
tion of the bronze equestrian statues, one of which is shown in 
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the end view, Fig. 2, p. 139, of the accompanying illustra- 
tions; and these were erected in the following year. 

The site chosen is a prolongation of the centre line of the 
cathedral, through the cross in the chancel, striking the northern 
side of the Kéln-Minden Bahnhof on the opposite side of the river, 
which it cuts at right angles, see Fig. 3, p. 138. The street leading 
from the bridge to the cathedral is on the centre line, being at the 
latter point about 38ft. above the datum. The datum for levels 
is the zero of Cologne water-mark—see vertical scale of feet on 
longitudinal section, Fig. 4. From the cathedral to the river the 
ground falls to 25ft. above datum, the already existing wharf wall 
being laid at the level 24ft. Close under this wall the river bed was 
at the level of zero before the piers were made, and then fell regu- 
larly until, at about one-third the breadth of the stream, it had a 
level of 8ft. below datum, when it rose regularly to zero at a 
distance of about 200ft. from the right bank, and at the latter 
point attained a height of 8ft. abovedatum. The bank itself rose 
with a slope of 1 and 1} to 1 until it reached a height of 28ft. 
above the datum, from which point the ground is nearly hori- 
zontal. As was anticipated, the scour of the river has deepened 
the channel under the right bank and also between the river 
piers; but repeated gauging showed that no change has taken 
place since 1860. 

The highest water mark at which navigation can be carried on 
is 25ft. above datum, though practically the steamboat traffic 
ceases when 18ft. is attained. The underside of the super- 
structure is laid at 53ft. above datum, so that the largest 
steamers and sailing vessels can pass under the bridge, with 
their chimneys and masts lowered, at all times when the naviga- 
tion of the Rhine can be carried on. 

At Cologne the Rhine flows towards the north; and the position 
of the left shore pier was determined by the then recently con- 
structed wharf wall, a 17ft. roadway being retained between the 
pier and the river. The right shore pier is built so far from the 
river as to leave a 12ft. towing path between it and the 9ft-wall. 
The shore piers, which have no batter, are 20ft. wide in the direc- 
tion of the centre line of the bridge. The three river piers are the 
same width at the top—also in the direction of the centre line 
—but have a batter of 6in. on either side, so that they are 
21ft. wide at about 10ft. above datum. Here they spread out 
with eight perpendicular steps, 18in. high, to 27ft. 6in. on the 
pile and concrete foundation, the top surface of which coincides 
with zero—see Figs. 5 and 6. The total length of the bridge 
between the outsides of the shore piers is 1352ft.; and, as the 
total width, between these two points, of the roads, wharves, 
right bank slope, and of the piers at a level of 9ft.—the mean 
intermediate water mark—is 149}ft., it follows that the total 
clear water-way is 12023ft., which is made up as follows oe 

t. 


The two river spans (333 — 233)x 2 .. .. 619 
The ae shore span, 333 —(22 + 9} + 11}) 3 
The left shore span, 333 —(27} + 11}).. .. 
Total clear waterway 
The superstructure consists of four lattice girder spans, all 


333ft. between centres of piers, and of 313ft. clear opening. 
The common piers carry two perfectly independent bridges, 
together 61ft. wide over all, with a foot space between them. 
The northern portion, 24ft. widein theclear, serves for a double line 
of railway, and the sovthern, 27ft. wide in the clear, has a 16ft. 
roadway in the middle, with footways 5}ft. wide, and 2in. rising 
to 5in. above the roadway, one on each side. Neither trains nor 
wagons are allowed to pass over the bridge at a rate of more 
than five miles an hour; and engine drivers are forbidden to 
open their whistles or cylinder cocks while on the bridge, the 
necessary signals being given by horns. 

All the longitudinal dimensions of the superstructure depend 
upon the distance between the cross girders, as they must be 
either multiples or aliquot parts of this dimension. In the rail- 
way bridge, the distance between centres of cross girders is 5ft. 
This makes the general lengths of the longitudinal girder plates 
10ft., and the diagonal distance—in a horizontal line—between 
the lattice bars, 2}ft. The vertical distance between the inner- 
most rows of rivets is 8ft. x 2}ft. = 20ft., while the longitu- 
dinal girders are 25ft. deep over all. The rivets are spaced the 
yeth-part of 5ft., that is to say, 3jin., except in the last division, 
where it is 7fin. The diameter of the rivets is generally lin., 
which is increased to 1;in. in the neighbourhood of cover 
plates. The heads are slightly countersunk. The sectional 
areas of the four sizes of angle iron used are 6, 4°4, 3°25, and 
2°6 square inches, the weights per running foot being respec- 
tively 19°9, 16°6, 10°7, and 8°6 lb. Fig. 5 shows the manner in 
which the longitudinal girders are carried by the central pier, 
and Fig. 7 the provision made for the expansion and contraction 
of the railway bridge at the shore piers. The railway and road 
bridge, irrespective of masonry, cost about 946 thalers, or £140, 
per running foot, and about 184 thalers, or £2 14s. per square 
inch of platform. Our supplement gives a general view of this 
celebrated bridge. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. | 


STRESS DIAGRAMS. 

Srz,—Adverting to the letter of your correspondent “C. 8.” on 
the above subject, it is evident the writer is perplexed as to the 
way in which the load is transmitted to the abutment, and in this 
he does not stand alone. It appears to me to be quite impossible 
to calculate correctly the strains in a girder of the type in 
question. 


A 8 D 


Referring to the accompanying sketch, some engineers will 
assume that the load X is entirely borne by the bar d D, and the 
effect transmitted to the abutment by the struts Dc Ba and the 
tie Bc; whereas, others will assume that it is transmitted through 
the ties Cd and Ad and the strut Cb, or that it will follow the 
path dC, Ce, cB, Bb, bA 

Now, Sir, it seems to me that neither of these assumptions can 
be correct, for, taking the load X applied at d, my contention is 
that each of the members Cd, Dd, Ed must take a part of it, and 
that the amount taken is entirely dependent on the quality of the 
work and the nature of the material used. 

Let us for a moment suppose that the effect of the load is trans- 
mitted to the abutment through dD. This member will at once 
begin to stretch, but in so doing it will of necessity cause the 
members dC and dE to stretch also, and will thus be relieved by 
them of a part of the load. A similar argument will apply if we 
suppose the load to be on the top boom, and transmitted to the 
abutment through Dd or De. . 


This type of girder is, I think, one that should be avoided where 
possible. It is not a cheap form, and its only advantage, if any, 
is that of appearance. If an open web be required, a Warren 
girder or one of the N truss kind is much to be preferred, espe- 
cially the latter, as in this the struts are in their most economical 

ition, viz., at right angles to the load, and the stresses have 
bat one path to follow. A. &. 

July 25. 


WATER TUBE BOILERS. 

Srr,—Having a special interest in steam boilers, I have perused 
the bulk of what has been written on them for a number of years, 
and have often pondered over diagrams of the parts of many that 
have exploded, which are to be seen in your publication, and others 
similar and graphically depicted and described in the circulated 
reports of steam boiler assurance societies; but Mr. Graham 
Stevenson, who writes in yours of Saturday, has condensed 
into his letter more sound reasoning in regard to the causes of 
steam boiler explosions then is contained in all that has come 
under my observation if piled into one heap; for, in regard to the 
getting up steam quickly and running off water slowly, to use the 
words of Angelo to Isabella, ‘‘ He speaks, and “tis such sense that 
my sense blends with it.” For what more natural could be than 
the heating of the upper side of a boiler flue before the water below 
the flue is brought up to a boiling heat, which can only be done 
after the flue underneath the boiler, or what I would call the third 
flue, has been heated up to an equality with the first one which 
holds the furnace in the centre of the water. Heat takes place 
there by slow degrees, but I doubt if ever it is as high as to boil 
water rapidly, for the smoke on entering it is then on its direct 
way to the chimney, and will be pretty well exhausted. It is very 
easy to conceive how in this way unequal expansions will be 
brought on the boiler. 

I myself put this to the test just before taking my seat to write 
this, for I was so struck with the idea of a fish living in water of a 
boiler in one part when steam was being made rapidly at another, 
that I gave instructions to my engineer on Saturday, so as to be 
able to inform me to what extent Mr. Graham Stevenson’s letter 
was borne out, which I gave him to read; and now he tells me 
that it is all quite true, and not only so, but I have felt under side 
of boiler for myself, and find that the heat of the under side of the 
boiler is a very long way from being equal to the upper, and it is 
now nearing midday. My engineer says it may be mid-week before 
the two parts are found to have reached the same temperature, 
and I fancy that is much the same thing as saying they will never 
be equal at all. It is no difficulty for anyone acquainted with 
expansion strains to see how this state of things may lead to the 
destruction of a boiler, and more than a boiler, for life is often 
sacrificed along with them. I don’t profess engineering, and have 
never seen a water-tube boiler except as a picture in advertisements ; 
but with the light of this valuable letter I look at the matter in 
this way. Two summers ago I saw the rails of the main line here 
bent in a most extraordinary way by being pressed end to end by 
the heat of the sun, which, as I was informed, might have led to 
an accident, and I was curious enough to keep an eye to the same 
rails. When winter came round I found the ends instead of 
being pressed together, standing open so that I could nearly put 
the point of my umbrella between them. Now, if the upper side 
of a boiler is to represent the summer and the underside the winter, 
I don’t see how we can escape having = strains on boilers in the 
way this writer makes very simple indeed, or that we need expect 
anything else than such explosions as took place at Blackburn and 
other places I have read of, where the boilers were reported on as 
being as good as the day they were made. 

HERBERT MANNERS. 

Cement Works, by Chester, August 20th. 


[If our correspondent puts in a few Galloway tubes he will find 
- aa in the lower part of his boiler soon after lighting up.— 
D. E. 


THE PROSPECTS OF YOUNG ENGINEERS. 

Sm,—With your permission I should like once more to express 
myself on the prospects of young engineers. The letter of 
** Young Engineer ”—August 15th—contains the whole pith of the 
matter, and many will endorse his remarks, that it is considered a 
heinous crime to take notes or dimensions in the shop; and although 
we want to know all about prices, time, and cost of labour, 
information is placed beyond our reach; and yet when an advertise- 
ment appears for a foreman, the usual request is: ‘‘ Must be 
steady and have a good knowledge of piece-work, estimating, &c.,” 
therefore, what chance have we of getting on? Your promised 
articles on how and why some men succeed and others do not, 
will be looked forward to by many with pleasure, as it may 
teach us how to remove our deficiencies. 

But, as I said before, the great evil is promotion by influence, 
not by merit. I think when one reaches twenty-three years of age, 
and has spent the whole time in the shops and has a good educa- 
tion, it is weary work to trudge on in the shops until someone 
finds you out, for railway companies will never advance you. 

15, Kent-street, J. LOcoMOTIVE. 

August 17th. 

Srr,—For the reasons given by Mr. A. Ormsby in THE ENGINEER, 
August 8th, 1884, quotirg from Sir John Rennie, young engineers 
had much better turn their attention to contractor’s work, which 
many old engineers have found pays better than holding up the 
head as an engineer, with nothing todo. Asa matter of fact, few 
real engineers now-a-days trouble themselves much except under 
contracts, or acting as clerk of works. J. H. H. 

August 18th, 


Srr,—The thanks of many parents are due to you for the three 
articles you have written on the prospects, and on the education of 
our sons. 

It would be a pity that the discussion begun so well by Mr. 
Audain should be allowed todrop. The young engineers have said 
something; you, Sir, have said a great deal. Is it not well that 
the young men should comment now on what you have said, and 
give some of their own experiences? May I suggest that any one 
of the young men who have written to complain that they cannot 
get employment will sketch his career, and describe the engineer- 
ing education that he has received? Information on this subject 
would be worth a great deal. 

I think, myself, that a determined effort ought to be made to 
modify the training of mechanical engineers. We often hear it 
said that the foreigner is beating us because of his science, and we 
are told of the splendid schools on the Continent where all the 
“ologies” and a good deal besides is taught. In the matter of 
mechanical engineering, however, these schools have done just 
nothing. The scientific training of the German and French 
mechanical engineers does not enable either the one or the other 
to turn out decent machinery. There is not to be found on asingle 
railway in France or Germany a locomotive which pleases English 
eyes, or the construction of which can be defended on any 
sound mechanical basis, unless it has been designed by an English- 
man or a Scotchman. Mr. John Haswell did more to provide 
Austria with really good locomotives then any other man living. 
Take the average stationary engine of France, and compare it 
with ours. Scientific training will not teach a man how to build a 
good steam engine, or a good lathe, or any other machine. The 
men to whom England owes all her greatness were not scientific at 
all. The best mechanical engineers of the day—the Maudslay’s, 
the Penn’s, the Stephengon’s, et hoc genus omnc—were not in any 
sense or way men of science, and not one of them went through 
the training now supposed to be essential to the young engineer. 
It is really time, Sir, that an effort was made to direct the studies 
of young engineers in the proper direction, and to train them to 
become really useful, which they are not now. 

Iam an engineer; I have sons, one of whom is going to be an 
engineer; but I am taking uncommonly good care so to direct his 


education that his time will not be wasted, and yet that he shall 
be as far superior to a mechanic on the one hand as he will be to 
the pupil of science on the other. I have fortunately special 
opportunities for training him in the way an engineer should go, 
but others are not so fortunate, and yet all might be well if 
parents only knew what it was their sons ought to be taught, and 
took care that they were taught it. Now-a-days, the parent, as a 
rule, knows nothing about engineering. The would-be engineer 
knows as little, and they are unable to control the operations of the 
scientific teachers, who, as a rule, have not even a remote idea of 
how money is made bya practical engineer, Cannot some means be 
devised of altering this state of things ? PATER, 
London, August 18th. 


Srr,—It seems to me that you press rather hard on heads of 
firms in your strictures on the education of young engineers. In 
reply Las one would point out that we do not ask for pupils ; we do not 
want them, and I can cite hundreds of instances where employers 
will not take pupils for love or money. It is next to impossible now 
toarticle any youthasa premium apprentice in a really respectable 
firm. The North-Eastern Engineering Works, Sunderland, may 
be cited as an example. Apprentices are taken there, it is true, 
but no premium is paid. There may be a very few exceptions; I 
give the rule. 

The reason of all this is obvious. 
are not educational establishments. There is no one in them who 
has time to teach. There isno one whose special duty it is to 
instruct pupils. The general public ought to know this, and, as a 
rule, parents and guardians are told all about it. They insist on 
forcing their sons into places where they are not wanted, and then 
they complain. I know firms who make a high premium, £700, es- 
sential, and this they do for two reasons—first, to keep pupils away; 
secondly, to pay for time lost in giving them a special training, 

Again, it seems to be forgotten that the premium is almost 
always returned in whole or in part in the shape of wages paid for 
work often badly done. If only young men would not crowd into a 
business where they are not wanted, they would have less to 
complain of. Ofcourse there are firms who take money and give no 
return. There arealso card sharpers, and people who do the confi- 
dence trick, and long firms, and foolish folk who are gulled by them, 

Liverpool, August 20th. M. I, M. E 


Mechanical engineers’ shops 


Srr,—I have read with much interest and attention the corre- 
spondence you have published upon the above subject, as well as 
your editorial comments thereon. Perhaps you can kindly afford 
me space for some remarks on this, to a large number of young 
men, very important topic. 

It appears to me unfortunate that so far the discussion has been 
carried on without any previous definition, and will therefore, I 
fear, determine nothing. Let me suggest the expediency of some 
attempt being made to define the meaning of the term ‘‘ engineer” 
as applicable to those whose future interests are concerned in this 
debate. The meaning I shall attach to the term in what I am 
about to say will be applicable to mechanical engineers. I under- 
stand that a young man and his friends, holding what I may call 
the position of gentlemen, regard mechanical engineering as a pro- 
fession ranking with law, physic, or divinity; that as soon as the 
student of its mysteries completes his studies he will be as well 
received in good society as rd member of either of the so-called 
et ees and that his chances of earning his bread will 
be equally good—perhaps I ought to say equally bad. The bar- 
rister seems to have the Teast chance of any of supporting himself 
by his own calling. The divinity student is generally able to get 
bread and cheese ag a curate, and, however poor, is always treated 
as a gentleman; End this, to a refined mind, counts for a good 
deal. The medical student is still better off. Having got his 
licence, he can readily obtain a berth as an assistant; and though 
the work is very hard, he enjoys some facility for saving a little 
money, as well as gaining excellent panctieal experience in the 
ordinary routine of medical practice. At any time he can start 
himself on his savings as a general practitioner, and work 
his way. I now come to the student of engineering. You, 
Sir, say that all the training and instruction he has 
acquired in college he finds perfectly useless to him when he 
goes into a works. Well, in some respects this follows as 
a matter of course. If it were otherwise, why should he go 
into a works? He goes to the two places to learn respectively 
in each that which was not taught him in the other. Permit me 
to say that your own remarks about this seem a little confused. 
At one part of your articles you lead your readers to believe that 
it is simply waste of time and money to learn theory or mathe- 
matics, dwelling upon the assumption that such things are perfectly 
useless. You say elsewhere you assert nothing of the kind, but 
that a knowledge of these alone will not enable an engineer to earn 
his bread. I think you are wrong; for how did men like Rankine, 
or how do men like Osborne Reynolds, gain their living, and not 
only do so, but shed invaluable light on the whole profession? It is 
not at all necessary that a man should be a good turner or fitter, 
foundryman or smith, in order to be either a successful trader in 
machine manufacture, or a successful engineer. It is highly essential 
that a young man studying to become a professional mechanical 
engineer should inform himself generally about shop practice, and 
gain information as to what can and what cannot be done in a 
works; but no more than this. The ability to distinguish between 
good work and bad is rather a quality of common sense and intelli- 
gent judgment than a point of handicraft skill. A man need not 
be a tailor to distinguish between a well-made and an ill-made 
coat. The points concerning which a young man proposes, or 
ought to propose, to gather information, are to compare the 
teaching of theory with the demands of practice. For example, at 
school and college he has, I suppose, been taught mensuration. 
When he goes to a works he ought to ascertain how to apply this 
teaching to the taking out of quantities, and he will find that mere 
college training will not suffice here. More has to be learned, and 
it is to learn this, amongst other things, that takes him there. 
The true line for a young man meaning to be a mechanical engineer 
is to select what special branch he will adopt. A neglect of this— 
a tendency to generalise and run after anything that turns up— 
ruins hundreds of young men, who at six or eight-and-twenty 
vainly read the advertisements in your ownor other journals, and see 
none that they are specially fitted to answer. Let a young man at 
the outset determine to be, say, a marine engineer, study for that, 
and stick to it; or let him decide to make steam boilers his 
speciality, let him do likewise. He may have great struggles early 
in life; so have the practitioners of all callings other than mere 
artisan work. His coluns education will always give him a footing 
in good society, and even enable him to make influential friends. 
Time and perseverance will help him on. This line is seldom pur- 
sued. Every year scores of young men crowd into engineering works, 
great sums of money in the shape of premiums are paid with 
them; they spend three or four of the best years of their lives 
there, going through a simulacrum of training, and commonly 
leave the place bad draughtsmen, worse artisans, and as ignorant 
of the financial part of the business as they are of the Chinese 
language. Of course, such folk come to grief, aud notwithstand- 
ing your remarks, Sir, that an engineer must be born, not made, 
I must insist upon it that however great a genius a lad of a young 
man may have, that gift must be trained and cultivated, and this 
is just what, so far as works’ teachingisconcerned, itisnot. Yourown 
correspondents show this, and without doubt lack of space has pre- 
cluded your publishing more than a small number of the letters 
you have received on this subject. What do your correspondents 
tell us? That they are taught little or nothing during their 
apprenticeship. I can testify to the truth of this myself by what 
I have learned from mixing with young men. Even you cite the 


example of an apprentice being kept three months screwing bolts, 
and who, on remonstrating, was put three months more to screw 
nuts. The same system is pursued | 
tracing, tracing, morning, noon, and night, varied, perhaps, by 
getting a fully-fgured sketch of an axle or a plummer block to 
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draw out to scale, not a word of instruction being given as to why 
it is so designed. 

Now, I fearlessly assert that the practice of charging parents 
and guardians hundreds of pounds, and then treating their 
sons and wards thus, is neither more nor less than obtaining money 
under false pretences, and the only thing that removes it from a 
criminal act, is that the firm receiving the money and pupil does 
mot take the initiative; it does not invite the sending of the 
student, but if he is received the payment of the premium is 
insisted upon. But let me ask, Sir, if you send your son to an 
ager school, would you be satisfied with the same system, not 
sonly of neglecting to teach, butof actually obstructing the efforts 
of your son to teach himself? Great public schools seldom or ever 
invite parents to send their sons, and in this respect they resemble 
engineering works. Why, then, should parents have to submit to 
a state of things in one case that don’t obtain in another? or at 
least does notin our first-rate schools. In the case of Board Schools 
the Government havesecured efficiency of teaching by the institution 
of capitation grants by results ascertained at examination. 

I maintain that it is a monstrous evil that a parent or guardian 
should pay a very large sum of money under the impression that 
his son or ward will be efficiently trained in the business of the 
firm, and that not only is the apprentice not so taught, but posi- 
tively is obstructed in his efforts to teach himself. Such a system 
is highly discreditable to the trade or profession of manufacturing 
engineering. I repeat, it is obtaining money under false pretences, 
You in one of your articles advise the apprentice to go about with 
his note book, rule, and calipers. See what reply one of your 
correspondents gives to that, and no doubt his experience is but 
one example out of many. If I remember the words of an inden- 
ture rightly, there is an undertaking on the part of the master to 
“instruct the apprentice in the art and mystery of his craft.” An 
indenture is a very stringent legal document, giving a master very 
great power over his apprentice, but on the other hand, the rights 
of the apprentice are also guarded; and most certainly if I paid a 
large sum with any son or ward of mine, I would without hesitation 
put the law in force against — firm taking my money and keeping 
my son screwing bolts and making tracings. I would insist on his 
being properly educated in prime cost, in making out estimates, 
and in practical design. I would have him taught how to design a 
machine, to make all the detail drawings, work out the weights, 
draw the specification, and make out the estimate. I would take 
care that he followed his drawings into the shops, and was both a 
witness and a sharer in making the patterns, the castings, and 
the forgings, and helped to fit and erect it. To do all this he 
need not be an expert fitter, a clever patternmaker, or an experi- 
enced founder. As I have said above, this is not necessary to make 
a man a professional mechanical engineer. The practical knowledge 
gained by this plan, allied with a sound mathematical and 
theoretical education, would, if the man was fairly endowed with 
brains, enable him to earn his bread as a manager or chief draughts- 
man, and at the same time retain the position of a gentleman, with 
the prospect of rising in the latter part of his life to the dignities 
of a consulting engineer. Such a man only would I define as a 
mechanical engineer. I am certain that the existing system of 
training, or rather sham training, ruins hundreds of men who 

ss plenty of abilities if they had proper teaching. The exist- 
ing system simply floods the business market with a multitude of 
half, or less than half, informed draughtsmen, who struggle to be 
thought professional men and gentlemen. The latter, many of 
them, were but disappointments, and the wretched drudgery of a 
poor draughtsman’s life gradually breaks down both their health 
and their finer feelings. 

Employers pose as victims, and solicit sympathy on the score 
that they are ready and willing to employ good men, but that such 
are not to be had. Whose fault is it if such is the case? Simply 
their own. They take no pains to keep up the supply of good men, 
they ridicule school, college, or theoretical training, yet refuse to 
impart any other themselves. From whence, then, are good men to 
be derived? Then, again, look at the scale of pay offered to induce 
good men to apply. <A head draughtsman, with all the brainwork 
of the establishment to do, most of the responsibility to incur, and 
he is offered the pay of—a fitter. 

I apologise for this very long letter. If you will allow me, I will 
‘in another touch on the examination system as applied to engineer- 
ing, and one or two other points. Cc 

August 19th. 

MR. MOON ON CONTINUOUS BRAKES, 

S1r,—It has been frequently remarked that when railway chair- 
‘men have to announce a reduction of dividend, they entertain the 
shareholders with a few remarks upon some subject far away from 
the question; and continuous brakes seem to be a very favourite 
topic upon which to dilate. At Euston, on Saturday, Mr. Moon 

la iderably less dividend, and also referred to a 
large item in the carriage department for changing the chain brake 
to the vacuum. Years ago many shareholders regarded the 
adoption of the chain brake as a great mistake, and many now 
consider that the present change is but another great mistake and 
a further waste of money. For a long time North-Western share- 
holders were told at the half-yearly meetings that air, vacuum, and 
other brakes were far inferior to “‘their chain brake, which was 
the best in use.” The rolling stock has been fitted with the 
best chain brake, and the shareholders now, to their surprise, find 
that instead of having an efficient brake in return for their money, 
there is a large item for changing to the vacuum system, which 
Mr. Moon now states is the best. Considerable time was occupied, 
if not wasted, on Saturday, by the quotation of details relating to 
miles run and failures recorded by automatic and non-automatic 
brakes. I have before pointed out that the returns require cases 
to be recorded under one of three headings. Nos. 1 and 2 are 
failures to act ; No. 3 is simply delays, &c. : 

Now, it is a well-known fac’ that the non-automatic failures are 
actually dangerous cases of collisions or running past stations, 
coming under classes 1 or 2, whereas automatic brakes appear only 
as delays or faults of servants under No. 3. A hundred instances 
of delay of a minute or so cannot possibly be equal in danger or 
importance to one accident caused. Mr. Moon does not scem 
‘to take these facts into consideration, but simply says there 
thave been so many failures in a certain number of miles run. Thus 
collisions, runs past signals, and a leak in a pipe, are all taken as of 
equal value; they are all reckoned as one. In the same way, with 
regard to miles run, one train runs 100 miles without a stop, 
‘another stops, perhaps, a hundred times in the same distance. 
-Miles and failures are therefore heaped together in such a way that 
it is hopeless to expect useful or reliable information to be obtained. 
It would be one of the greatest advantages if the Board of Trade 
were to give a summary of the failures, showing failures to act in 
cases of danger, failures under ordinary circumstances, and delays, 
distinguishing whether they arose from neglect of servants or fault 
of machinery or materials. Of course railway shareholders know 
nothing about ‘‘ classification of failures,” and from conversations 
Ihave had with some of those present at the Euston meeting, 
there can be no doubt that they came away with very erroneous 
and misleading impressions upon the brake question. 

40, Saxe-Coburg-street, Leicester, CLEMENT E, STRETTON. 

August 18th. 


S1r,—The directors of this company much regret that they are 
obliged to ask for space in your po: oa Ag but they feel that the 
would not be doing their duty to their shareholders or to the travel- 
os if they neglected to take public notice of the remarks made 
by Mr. Moon, the chairman of the London and North-Western Com- 
ay at the half-yearly meeting of that ie oe on Saturday last. 
r. Moon, on being asked by Mr. F. Hill, a shareholder, for 
information as to whether there was any cause to apprehend a 
disaster such as that which had occurred on another railway, stated 
in reply as follows :—‘‘ They themselves—the London and North- 
Western Railway Company—had made every provision to prevent 
accidents. A year ago he—Mr. Moon—told them that finding the 
South-Western, the Great Western, Midland, Lancashire and 


Yorkshire, Great Northern, and North Staffordshire Companies 
are all using the vacuum brake, they had decided that it was better 
for them to interchange with those companies and use the same 
brake. They were, therefore, now putting on the vacuum brake to 
a great extent. He had no doubt this brake would work well, and, 
as far as could be, would prevent accidents.” 

Mr. Moon went on to make a most unfair attack upon the West- 
inghouse brake, to which I shall presently refer; but before doing 
80, it is only right to point out the fallacies contained in the above 
quotation. As a matter of fact—and of indisputable fact—the 
vacuum brakes used by the various companies which Mr. Moon 
enumerates differ from one another in various essential particulars. 
The Great Northern Company, working with the Manchester, 
Sheffield, and Lincolnshire Company, which Mr. Moon now omits 
from his list, use the brake known as Smith’s vacuum brake, which 
is not automatic, and which becomes useless when a coupling is 
fractured, for instance, between the engine-tender and the leading 
vehicle. It was this brake which so palpably failed at Penistone— 
and the failure of which led to the death of twenty-five persons, 
and the injury of numerous others—and it was a joint Sheffield 
and Great Northern train to which this disaster occurred. 
This is, with the modifications to be hereafter explained, 
the brake which Mr. Moon proposes for adoption; to 
supersede the chain brake which he has hitherto so much be- 
lauded on the London and North-Western Railway. The Midland, 
another company referred to by Mr. Moon, employs mainly an 
automatic vacuum brake, which contains a leakhole only too well 
known to those who are in the habit of using that brake. The 
effect of this leakhole is that when the brake has been applied the 
force leaks away in about 15 minutes : and when it is necessary to 
apply it two or three times in rapid succession, as in approaching 
junctions and terminal stations, the engine-driver is unable to 
make use of it until one or two minutes have elapsed to allow him 
to recuperate his power. It is also useless on steep inclines, be- 
cause it is no sooner applied than it begins to leak off and to lose 
power. Other modifications of the automatic vacuum brake are 
employed on the Great Northern, the Lancashire and Yorkshire, 
and other companies referred to by Mr. Moon. 

The brake now applied to certain trains on the London and 
North-Western Railway is, however, used upon —_ one of the 
railways enumerated by Mr. Moon, viz., the North Staffordshire, 
and is different in important and essential particulars from the 
brakes employed by the other companies referred to, as well as 
from those in use on any other raiJway in the United Kingdom, 
the Continent of Europe, or America. The London and North- 
Western brake is, in fact, a non-automatic vacuum brake, with an 
automatic arrangement in the brake vans only. Such a brake 
would be useless to prevent loss of life and injury to passengers in 
the case of any accident in which the couplings between the 
carriages became detached, as at Penistone. The brake arrange- 
ment in the London and North-Western van would, it is true, so 
far as its brake power went, prevent a few carriages from running 
back down an incline on becoming detached from the remainder, 
and it might in such a case give warning to the guard; but the 
London and North-Western system would be just as useless as the 
ordinary Smith’s vacuum brake in any sudden emergency when its 
action would be most required for automatically locking every 
wheel throughout the train. 

The great objects of automatic action in all brakes are to provide 
that on the sudden occurrence of accidents of the most fatal class, 
such as those of Penistone, Downton, Abbots Ripton, Shipton, 
Wigan, Morpeth, Marsham Meadows, Lockerbie, and numerous 
others, the brake sha]l instantly, and without any action of the guard 
or engine-driver, be applied to every wheel of the train and prevent 
the hinder carriages from running forward unchecked upon the 
engine and tender or upon the leading carriages, so as to cause 
destruction to the rolling stock and loss of life to the passengers. 

This point is completely met by the Westinghouse brake, but 
having special reference to the above accidents, it cannot be 
obtained at all by the Smith vacuum brake, and it can only be 
obtained partially, and in an inferior degree, by the other brakes 
referred to. In the case of the Westinghouse brake, there being a 
store of high-pressure air in a reservoir on each vehicle, the 
following combination of advantages is provided in the best 
manner, viz.:—(1) Instantaneous action on every wheel of the 
train; (2) instant application by guards, as well as engine-drivers; 
(3) unfailing tell-tale of its own efficiency. 

The above considerations lead further to the accusations so often 
made by the advocates of the vacuum brake, and now reiterated 
by Mr. Moon, of the number of failures recorded in the Board of 
Trade returns by the various descriptions of automatic and non- 
automatic brakes respectively. A vast number of the so-called 
failures of the Westinghouse brake are in reality the most important 
proofs of its success, They are made up of short periods of delay in 
the running of trains, obliging the servants of the company to 
make it efficient before they are able to proceed with their trains; 
and it is observable that the failures of the vacuum brake, and 
especially of Smith’s vacuum brake, are, in a large proportion, 
dangerous failures, such as when the brake was required to act and 
did not act, in case of un accident to a train, or of an imminent 
collision. On the other hand, those recorded of the Westinghouse 
brake are mainly from neglect of servants, or defects of material, 
which have caused the brake to fly on, and have therefore been 
sources of delay without danger. 1 have the pleasure to enclose a 
copy of the latest circular which has been issued by the Westing- 
house Company on this subject, which will fully illustrate these 
points, though it is too long to introduce into this letter. 

Referring to the same subject, Mr. T. E. Harrison, in his report 
of the working of the Westinghouse brake on the North-Eastern 
Railway, makes the following forcible remarks :—It may here be re- 
marked that the above delays are not attended with danger—though 
called ‘‘failures,” they are in most cases the best proof of the reliability 
of the automatic brake acting as a “tell-tale” to call attention to 
any slight derangement, and they will certainly be gradually and 
greatly diminished in number, particularly in the bursting of the hose 
pipes. The whole result is a delay to one train every other week 
day of three to five minutes, out of all the trains working on the 
North-Eastern system—not as great a delay as occurs every hour 
under the working of the block system. ‘lhe returns of failures 
made by different companies for the half-year ending 3lst Decem- 
ber; 1883, vary a great deal, in one case being relatively more than 
six failures to one on the North-Eastern. 

Referring again to the companies stated by Mr. Moon to be using 
the vacuum brake, though different varieties of it, it is only right 
to conclude by saying that the following companies have adopted 
and are successfully using the Westinghouse brake in this country: 
—The North-Eastern, the London and Brighton, the Great 
Eastern, the Chatham and Dover, the North British, the Caledo- 
nian, the Glasgow and South-Western, the Rhymney, the West 
Lancashire, and Eastern and Midlands Railway, and that there is 
not one of these companies that has not found the greatest 
advantage from it in avoiding or mitigating serious accidents, as, 
for instance, at Healey, Whitehall Junction, Ormside, Kirkstall 
Forge, Blackwell sidings, Bickley, Waterloo Colliery, Leeds, 
Thirsk, Redhill, New Cross, Bricklayers’ Arms, Helpringham, 
Streatham Fen, near Ely, and many others, not to refer to the 
numerous accidents which have been altogether avoided, and of 
which, having never been made public, there is no record. Mr. T. 
E. Harrison, in his report above alluded to, states as follows:— 
“*There does not appear to be any one point in the principle and 
arrangement of the Westinghouse brake, as now in use, requiring 
alteration, and it entirely complies with all the requirements of 
the Board of Trade.” 

ALBERT KapteyN, Sec. and Manager. 


August 21st, For the Westinghouse Brake Company. 
THE NEW PATENT ACT, 
S1r,—The t interest you take in inventors, leads me to 


hope you will find space for a few remarks anent above Act, 
and the way in which the Board of Trade officials are working it. 


Not to speak of the serious delay in dealing with applications, I 
particularly wish to call your attention to the fact that “notices of 
interference” are practically discontinued, in flagrant violation of 
sub-section 5 of Section 7 of the above Act. Up toa recent date, 
an applicant might be sure of being informed by the Patent-office 
if an application similar to his had been sent in. This was 
obviously a great convenience, and in many cases a saving of 
expense to inventors, and its discontinuance is felt to be a great 
hardship. 

It was always said that the permanent officials of the Board of 
Trade would be too strong even for a powerful Minister like Mr. 
Chamberlain, and would, by their old-fashioned red-tape notions, 
do their best to nullify the Act. This is rapidly proving true, and 
if Mr. Chamberlain would only spare an hour from the time he is 
devoting to the abolition of the House of Lords to inquire per- 
sonally into these and like matters, the results might on the whole 
be more beneficial to the community at large than the pulling of 
the wires of the Caucus. A Poor INVENTOR. 

August 9th. 


RAILWAY SPEEDS, 

Sir,—In the Times of August Ist, 1884, there is a paragraph on 
‘Express Trains,” giving extracts from a paper read before the 
Statistical Society by Lieut. Willock, R.E., in which he gives the 
running speed on several lines of railway in the year 1883. In 
what way he arrived at these deductions the paragraph does not 
state. Now, referring to a table of mine on ‘‘ Railway Speed,” 
published in THE ENGINEER of October 20th, 1883, it will be found 
that in nearly every instance the speed I have set down is consider- 
ably higher than that given by Lieut. Willock, though at the time 
some of your correspondents were of opinion taat my figures were 
too low. The time, distance, &c., in my table were all taken from 
“ Bradshaw’s Railway Guide,” and I fully explained the method I 
used in working out the speed. 

Appended is a table showing Lieut. Willock’s figures compared 
with mine :— 


My table. 


‘ | Lieut. Willock’s. | 
Railway. | “Miles per hour. Miles per hour. 
Great Northern .. .. .. .. 46°75 | 46°15 
Great Eastern 43°25 44°44 
Great Western 46°25 43°80 
South-Western 44°33 46°15 
L., C., and Dover 43°12 44°7 
South-Eastern 41°75 45°11 
Brighton. . 41°08 40°54 


H i 


Lieut. Willock makes the average speed of all the lines mentioned 
by him 44°33 miles per hour. I made it 44°55 miles per hour. 
35, Alma-square, St. John’s Wood, August 19th. M. M. 


MECHANICAL STOKERS, 


S1r,—I notice in your issue of Ist inst. a description of 
‘* Hodgkinson’s Mechanical Stoker,” and particularly the combina- 
tion with it of a self-acting damper. Without wishing to detract 
from the merits of this application, I beg to say that the same 
combination has been in use here since 1877. The facts are these :— 
Finding the loss arising from steam blowing off, I applied in 
August, 1876, Cuthell’s patent self-acting damper apparatus to a 
swivel damper in the main flue. In 1877 I put in mechanical 
stokers, and I at once saw how great an improvement would ensue 
if I connected the damper gear to the driving strap of the stokers. 
My arrangement works almost identically the same with the one 
you describe. It has been working now seven years with 
complete success. The stokers stop feeding simultaneously 
with the closing of the damper, and vice versd, and it is 
extremely sensitive. I have two Lancashire two-flued boilers, 
30ft. by 7ft., supplying steam to engines indicating about 300-horse 
power. One man looks after all easily, as after filling the 
hoppers, he can leave the boilers for fully half an hour at a time. 
Since I made this arrangement I have never had to complain of 
steam blowing off, but the great advantage is that it is kept at 
one steady pressure, and as a consequence my engines run evenly 
and regularly in speed. Many steam users have adopted this com- 
bination, which, I am led to believe, I was one of the first, if not 
the very first, to put to practical use. I may add that my boiler 
pressure is 75lb., and Iam burning now in the summer 2°8 lb. of 
slack per horse-power per hour, which is very fair with a low- 
pressure engine—beam—about forty years old, and the high-pres- 
sure—horizontal—twelve years old. The latter has plain cut-off 
slide valves, controlled by a high-speed governor. 

Pole-street Mill, Preston, August 20th. M. B. Copianp. 


-THE RAILWAYS OF NEW SOUTH WALES. 
Srr,—Permit me a few lines of space to notice the somewhat 
angry rejoinders to my former letter, made by Messrs. Austin and 
Booth, in your issue of 15th August. If they will read my letter 
again, they will probably see that I do not accuse either the late 
Minister of Public Works, or the present Commissioner for Rail- 
ways, of jobbery. If they cannot see it, possibly others may. In 
trying to set me right, why are your correspondents not careful of 
accuracy themselves? Why do they speak of Mr. Goodchap’s 
predecessor, when they must know him to be the first permanent 
Commissioner for Railways appointed in New South Wales? Why 
do they allude to Sir H. Parkes and his colleagues as if they were 
the Government in power? Do they not know Sir H. Parkes’ 
political opponents are now in power these two years? How the 
latter will smile at the eulogy pronounced on their predecessors. 
Why do they speak of the tendency of New South Wales as being 
strongly Protectionist ? They might as well say the tendency of 
Britain was strongly for Fair-Trade, because a small minority 
exhibits such a tendency. 

If, instead of eulogising and whitewashing colonial statesmen, 
your correspondents had made definite assertions on the following 
points, their letters, which for brevity’s sake I have dealt with as 
a whole, would have carried more weight, namely, that the present 
Commissioner for Railways was appointed because the best railway 
administrator in the colony; or, at least, that he was a practical 
railway man, having practical experience in railway working ; and 
that his appointment was in no way, however remote, a reward 
for services of a political character. Instead of giving us definite 
information of this sort, they have wasted space with what, with 
your permission, can only be characterised as irrelevant bounce. 

August 18th. 


LIQUID FUEL. 

S1r,—Will you allow me to correct an error in date which I 
observe in your report of my remarks on Mr. Urquhart’s paper on 
‘Petroleum Fuel for Locomotives,” read at the recent meeting of 
the Institution of Mechanical _Engineers at Cardiff. The date 
given as that of my experience of the use of liquid fuel on a 
steamer—the Retriever—on the Thames is 1878, but should be 
1868, and soon after that time the liquid fuel question began to 
die out in this country, owing to the impossibility of obtaining that 
fuel at paying prices. I have no doubt the error was my own, as 
I had in my mind at the time the year 1878 in connection with my 
experiences with petroleum as an anti-primer, and to which you 
also refer in your report. Perry F, NURSEY, 

161, Fleet-street, London, August 19th. 


THE Roman Catholic Church of St. John, built by the Marquis 
of Bute, at Old Cumnock, Ayrshire, has recently been fitted 
throughout with the electric light under the personal superintend- 
ence of Mr. William Massey, of Twyford, electrical engineer te, 


the Royal Palaces. There are in all about seventy glow lamps of 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Grro.p and Co., 

LEIPSIC.—A. Twiermever, Bookseller. 

NEW YORK.—Tse Witmer and Rocers News Company, 
81, Beekman-street. 


PUBLISHER’S NOTIOE. 


*,* With this week’s number is issued as a Supplement, an Ink- 
Photograph of the Bridge over the Rhine at Cologne. Every 
copy as wsued by the Publisher contains this Supplement, and 
—o- are requested to notify the fact should they not 
receive 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be coemgenans by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 

s' e cannot undertake to return drawings or ipts; we 
must therefore request correspondents to ies. 

*,* All letters intended for insertion in THE toons, or con- 
taining questions, must be accompanied by the name and address 
of the write’, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

J. B. McC, (Blackburn).— Have you any idea what scheme would cost? 

J. C.— The large book by Mr. W. T. Walmisley, published by Messrs. B. and 
F. N. Spon, is the most likely to meet your requirements. 

J. J. T.—* Practical Photography,” by 0. Wheeler, the Bazaar Office, Strand. 
Marion's “‘ Practical Guide to Photography,” by Marion and Co., Soho- 
square. 


ROTARY PUMPS. 
(To the Editor of The Engineer.) 
Srr,—Can any reader give me the address of makers of a rotary pum 
which will deliver a certain definite quantity of water oud wa 
quantity delivered varying exactly as the speed 
pressure, Ag Ib, per square inch, speed to be slow? 


t a moderate 
Pump, 
August 


SUBSCRIPTIONS. 

Tar Enarnrer can be had, by order, from any newsagent in town or 
at the various railway stations ; or it can, if preferred, be supplied direct 
Srom the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. .. .. £0 148. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

Uf credit occur, an extra charge of two shillings and si. annum will 
be made. Tue ENGINEER is registered Commintion chewed. 

Cloth cases for binding Tuk Encineer Volume, price 2s. 6d. each. 

A complete set of Tuk Encineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tuk ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher, . Thick Paper Copies may be ¥ oreferred, at 
increased rates, 

Remittance by Post-office order. — Australia, Belgium. British 
Columbia, British Guiana, Cape of Good Hope, k, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand 
Tasmania, Turkey, United States, 

est Coast o' ica, Wes es, Cyprus, £1 lés. China, Japan, 

ittance by Bill in London, — Austria, Buenos A and Alge 
> rneo, on, Java, and Singapore, £2 0s. 6d. Manilla, 
Mauritius, Sandwich isles. £258.” 
ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings; 
for every two lines afterwards one shilling and sixpence; odd lines are 
chirged one shilling. The line averages seven words. When an advertise- 
sient measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
letters to be addressed to the Editor of Tae ENGINEER, 163, Strand, 
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SIR T. BRASSEY ON THE NAVY. 
Tue speech of Sir Thomas Brassey before the Liberal 
Association at Portsmouth affords an illustration of how 
statistics may be made to support a position declared 


wholly untenable by some of the highest authorities, if | sh 


the statistics are selected by the speaker at his will. We 
do not urge that this is deliberately done to mislead. An 
enthusiast, for example, sees everything coloured according 
to the particular bent of his mind, and almost uncon- 
sciously selects the facts that appear to support his views. 
Startling statistics have been brought forward by sincere 
enthusiasts, to prove strange and conflicting conclusions, 
on almost any subject, from the Great Pyramid to the con- 
dition of the Navy. The bare fact that men in office 
should all be on one side, and men out of office on the 
opposite side, must in itself prepare us to receive statistics 
with caution and examine them. When examined, it will 
be found that the figures quoted on each side do not con- 
tradict each other quite point blank; they appear to be 
strangely inconsistent, but the inconsistency is to be 
accounted for from the fact that they do not apply to quite 
the same thing. The term of years on which an average 
is taken is different in one case from another, or some special 
class or “4 classes of ships is made the subject of the 
statistics. is generally accounts for the difference. To 
illustrate our meaning. Sir Thomas Brassey says:—“ In 
the thirteen years, 1872-85, the expenditure on unarmoured 
vessels—hulls only—was no less than £7,305,432, as against 
£9,762,681 expended on armoured ships. In the extent 
ot our unarmoured construction, we were immensely ahead 
of the French. The public would be surprised to learn 
that the figures for the French Navy correspondin; 

to those which he had just given for the Britis 

were for armoured a £8,350,375; and for un- 
armoured, £3,007,521. regards the tonnage to be 


built, they propose to build in 1884-85 8065 tons, or 1500! 


tons more than last year, and an amount appreciably in 
excess of the average of the last six years.” The Ports- 
mouth Liberal Association may cry “Hear, hear,” but they 
should also add the companion word “ Heed, heed.” 
Doubtless the general impression produced is that we 
have spent more money in shipbuilding than the 
French during the last thirteen years, and that we 
are building more this year than our average latterly, 
but this is by no means enough, First, we want to 
know, why is thirteen years taken? Sir Thomas may 
consider that ships built during that time are generally 
serviceable, and that there is a reason for fixing the 
limit at thirteen years. This takes us back to the comple- 
tion of the Sultan, which is, perhaps, one of the earliest 
vessels still to be called first-class; but it includes the 
Cyclops, comms Hecate, and Hydra—ships that are re- 
ed as rubbish by many authorities. This date, 
owever, it — enables us to compare ourselves 
with peculiar advantage with France, because at the 
time of the Franco-German War France dropped ship- 
building in a great measure. Taking Sir T. Brassey’s own 
work for our authority, we observe that in 1865 the 
French completed six armoured ships, in 1866 two, in 
1867 four, in 1868 five, in 1869 one, in 1870 two, in 1871 
one, in 1872 two, in 1873 one, in 1874 none, in 1875 four, 
in 1876 one, in 1877 three, in 1878 one, and in 1879 three. 
Thus in the four years previous to 1871 France completed 
3$ ships on an ave annually, and in the nine suc- 
ceeding years only 1 thi annually, or not much over one- 
third the amount. ‘The fact is, that Sir Thomas’s statement 
does not deal seriously with the point raised. The cry 
has been uttered and pressed home that just at the present 
time the French are gaining vane on us in naval 
strength. It is no answer to this to tell us that if we 
include their period of inactivity after the German War, 
thirteen years ago, we have on the whole built ironclads 
in the proportion of 97 to 83. To begin with, this is a dis- 
oo low preponderance; further, it includes vessels in 
th fleets which damage its significance. If Sir Thomas 
Brassey is satisfied that England, with the bulk of the 
carrying trade of the world, should stand in this propor- 
tion to France, it shows what a sanguine view he takes of 
the matter. He may no doubt reply that our unarmoured 
men-of-war are in a much greater preponderance, but this 
is no sufficient answer in the judgment of most 
authorities. 

To come to the serious question of what we are doing 
now, the natural statistics to ask for are the numbers of 
ships built and building by France and by England last 
year, this year, and probably next year. To this perfectly 
natural, matter-of-course question, Sir Thomas Brassey 
gives no answer whatever. He says that we are spending 
appreciably more than we spent on the average of the 
last six years; but a demand to rouse ourselves from a 
state of torpor is not met by doing “ a, more.” 
A man may be sound asleep, and on a shake he may do 
“appreciably more” by turning or grunting out a sound ; 
but this is not waking up. Sir Thomas may say that “we, 
at all events, have spent more than theConservatives;” but 
as we do not view these matters in any party way, we 
should only say, more shame for the Conservatives. It must 
be pointed out, however, that the Conservative Govern- 
ment bought several ironclads, which were just completed 
for foreign Powers. We presume that Sir Thomas does not 
include this money as spent in building. If not, it puts the 
Conservatives man Be far ahead of the presentGovernment 
in moneyspent onthe Navy, though perhaps not in building. 
Once more, what does Sir Thomas say as to our expendi- 
ture this year compared with that of France? On this he 
does not give us any direct information. He tells us that 
building in France is almost the same price as in England. 
He tells us that we are spending £3,891,000 on building 
expenditure in 1884-85, but this is not explained in any way 
in which we can utilise it. How much explanation is needed 
is apparent from the figures quoted above, which amount to 
only £16,978,113 for thirteen years, or £1,306,009 per 
year for hulls only. Now definite statements have been 
made by able men on the other side. Sir Thos. Symonds 
—see THE Enoinerer, May 16th—states that France this 
year is spending £596,248 more on building armoured 
ships than England. Is this true? Sir Thomas Brassey, 
to whom the statement must have been sent, does not con- 
tradict it further than to say that we are spending appre- 
ciably more than we did, and that if he selects thirteen 
years, including the French period of stagnation, he can 
ow that our armour-clads have been built in the pro- 
portion to France of 97 to 83. If this is all, things are 
indeed bad. 

Sir Thomas, however, passes on from armour-clads to 
torpedo boats. This is a subject again alarmingly inter- 
esting. Mr. Yarrow, in a paper read at the United Service 
Institution—see ENGINEER, May 23rd last—in which he 
stated that of torpedo boats 75ft. long and 10ft. beam 
Russia has 115; France, 50; Holland, 22; Austria, 17; 
Italy, 18; and England, 19. That is, we have one to six 

by Russia and two and a-half by France. Sir 

homas Brassey says: “Looking to the possibilities of 
torpedo warfare, it would be obvious how incomplete were 
those comparisons lately | eee to the public in which 
the relative strength of the armoured fleets was accepted 
as the only test.” This is surely the language of a man 
who has seen the statistics put forward by the authorities 
to whom we have referred, and who does not wish to stand 
his ground on armour-clads, but turns to torpedoes for 
additional —— Certainly, then, we may expect to find 
Mr. Yarrow’s figures contradicted. Sir Thomas, after thus 
commending torpedo boats to us, will surely crush Mr. 
Yarrow’s figures. Russia has not six times our number, 
France has not two and a-half times as many; quite the con- 
trary. Isthiswhathesays? No; itis thatour Admiraltyare 
not neglecting the construction of torpedo boats; they 
had “introduced into their programme a sea-going torpedo 
boat, the Scout, of a much more powerful type than any 
af had yet built, and ble of cruising with the iron- 


ca) 
s in any weather.” This may be very well if it is sup- 
arp age by the fact that we are roe a number; 
y the state- 


ut this is rather problematically expressed 


ment that, “ [f the type proved successful, Scouts would be 
added to our squadrons in considerable numbers.” When 
What will be done if Scouts are not very successful? Con- 
siderable numbers are, indeed, wanted. Mr. Yarrow has 
told us of the numbers of boats of Russia and France; Sir 
Thomas Brassey adds that Germany is making seventy. As 
to single ee we know we have the Polyphemus; as a 
torpedo ship she is, at all events, unique; but she is but one, 
and what we want are small boats in fifties to hold our own. 
In short, as we said on March 28th last, on the discussion 
in the House—in this question the attack, whether by Sir 
John Hay ani Lord H. Lennox in the House, or by Sir C. 
Nugent, Admiral Sir Thos. Symonds, or Mr. Yarrow out of 
it, is definite ; it deals with paucity of ships, bad boilers, 
deficiency in torpedo boats, and delay in supply of arma- 
ments; and the defence does not meet it, but takes other 
ground, and that in so unsatisfactory a way that it leaves 
us more anxious than before. On this point there is too 
much at stake for trifling ; the country should wake up to 
the importance of the question before war is on us and it 
is too late to put matters right. 


CONTINUOUS BRAKES ON THE LONDON AND NORTH-WESTERN 
RAILWAY. 

Mr. Moony, chairman of the London and North-Western 
Railway Company, has joined hands with Sir Edward Wat- 
kin in attacking the Westinghouse brake. Atthe half-yearly 
meeting of the London and North-Western Company on 
Saturday last, a shareholder alluded to the severe censure 
by the Board of Trade on the South-Western Company, 
on account of the Downton accident, and expressed a hope 
that the North-Western Company had no cause toapprehend 
a similar disaster. Mr. Moon replied that they had made 
every provision to prevent accidents. Finding that various 
companies were using the vacuum brake, they had decided it 
was better for them to interchange with those companies 
and use the same brake. Mr. Moon then went on to state 
the numbers of so-called failures of Westinghouse com- 
pared with vacuum brakes, as illustrated in the Board 
of Trade Brake Returns; and concluded by quoting 
from Colonel Yolland’s report on the Blackburn col- 
lision which occurred in 1881. It is not our wish to 
discuss Colonel Yolland again; we need only say 
on this point that there was no evidence whatever 
that the brake failed, while there was abundant proof to 
the contrary. The evidence of several passengers given 
before the coroner clearly proved that the brake was in 
action at the time of the x Hlision, which was found by the 
jury to be solely due to the faulty system of working the 
signals and to the recklessness of the driver. Itis, however,a 
novel experience to find Mr. Moon quoting a Board of Trade 
inspector on the subject of brakes; and it is significant that 
this should only be done now, not to justify his own action, 
but to damage the reputation of an apparatus to which he 
and his advisers have from the first been strongly opposed. 
There have, in the past, been numerous communications 
between the Board of Trade and the North-Western Com- 
pany on the subject of brakes, and innumerable allusions 
to the Clark-Webb: chain brake are contained in the 
reports of the Board of Trade inspecting officers; but Mr. 
Moon has never thought fit to adopt their views or to refer 
to one of them in address to the shareholders, although it 
has been clearly shown that a large number of accidents 
on the London and North-Western Railway might have 
been prevented had another appliance been in use. It 
would take more space than we can spare to make the 
quotations, and perhaps, as the matter is so notorious, it is 
unnec to do so. Since Mr. Moon refers to 
Colonel Yolland, however, we may point out that in his 
report on the Blackburn collision, this inspector refers to 
the necessity for automatic brakes; and in reporting ona 
collision which occurred through a train breaking in two 
on the North-Western Railway, he made the following 
remark :—“The collision would not have taken place at 
all if the train had been fitted with an automatic brake.” 
In reporting on the collision which occurred at Perth, in 
August of year, Major Marindin asserts of the chain 
brake: “Such a machine is nothing but a trap;” and 
Colonel Rich, in a report just issued on a collision at the 
Lime-street Station, Liverpool, where the chain brake was 
of no use, also remarks: “The brake is not a continuous 
brake, but a very indifferent sectional brake; and I would 
strongly urge the company to adopt one of the automatic 
continuous brakes that have now been in use on many of 
the railways in the kingdom for some time, and have 

roved to be fairly effective.’ The London and North- 
ene Company still refuses to comply with the Board 
of Trade conditions. 

Compared with the views of those who have never used 
the Westinghouse automatic brake, the recently-published 
statement of Mr. T. E. Harrison, the engineer-in-chief of 
the North-Eastern Railway—on which line the whole stock 
is fitted with that apparatus—is, we venture to think, 
conclusive. It is from first to last a complete contradic- 
tion of the statements of such assailants as Sir Edward 
Watkin and Mr. Moon. One brief sentence is all we need 
quote: —“There does not appear to be any one point 
in the principle and arrangement of the Westinghouse 
brake, as now in use, requiring alteration, and it entirely 
complies with all the requirements of the Board of Trade.” 
As regards the so-called “failures” in the Board of Trade 
Brake Returns, these records are generally allowed to be 
useless for the purpose of deciding upon the positive merits 
of various brakes. Mr. Moon has chosen to lump together 
every class of incident reported—from the most trivial 
delay to the absolute failure which results in collision—as 
being all of equal value. On Mr. Moon’s reasoning, the 
Board of Trade returns would show the Clark-Webb chain 
brake to be the best, since there are fewer failures re- 
ported per mile run with it than with any other system— 

rincipally, no doubt, because it is hardly ever used— 
but notwithstanding this, no other railway has adopted 
it, and the North-Western Company has now discarded 
it. When analysed on acorrect system, the Board of 
Trade returns reveal the fact that in four years there were 
only 16 cases of what might be called failures leading to 
danger, for the Westinghouse brake, against 556 on the 
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part of the vacuum brake which Mr. Moon has now 
adopted. 

Two terrible calamities have recently occurred, which it 
is certain that no non-automatic brake could prevent, and 
in which nothing but an automatic brake could have been 
of service. It should be fully understood that the North- 
Western Company, having at length discarded the chain 
brake, has, in complete disregard of the Board of Trade 
injunctions, now adopted what is practically the same brake 
as that in use on the Manchester, Shettield, and Lincolnshire 
Railway, which proved so powerless to avert the catas- 
trophe at Penistone, and which has been so frequently 
condemned by the Board of Trade. The only addition in 
the North-Western brake consists in an attempt to auto- 
matically apply a brake on the guard’s van only in case of 
a separation of the train. Setting aside the fact thata 
guard’s van is frequently not the last vehicle in the train, 
this arrangement is wholly inadequate to cope with the 
suddenness which has been the feature of the most serious 
railway accidents. But it should be also understood that 
in taking this course the North-Western Company has 
really ignored the question of uniformity altogether, and 
it is still just as isolated as when it used the chain 
brake. It is a fact that the brake on the North-Western 
carriages cannot be worked in connection with that of any 
other company, if we except the North Staffordshire. The 
step announced by Mr. Moon has, therefore, not been 
taken in the interests of uniformity. It may be interest- 
ing to know that since the fatal accident at Lockerbie, on 
the Caledonian Railway, to a West Coast mail train, the 
stock which is jointly owned by the Caledonian and North- 
Western Companies has been fitted with the Westinghouse 
brake as well as the vacuum. On the three main routes to 
the North, viz., the East Coast, West Coast, and Midland, 
the joint stock vehicles are all now fitted each with two 
sets of brake apparatus, and of the four ditferent systems 
employed, the Westinghouse is the only one which is 
common to the stock of all three, and to a large portion of 
the country besides. It seems to us that in seeking to 
justify his position, and to re-assure his shareholders upon 
the safety of their line, by detraction of an opponent, Mr. 
Moon has shown the weakness of his own position. 

It is a suggestive fact, however, that the London and 
North-Western Railway Company has at last admitted 
that a railway brake must be automatic; the admission 
has been made, it is true, in an imperfect way. Only the 
brake vans are to be fitted with automatic brakes, but this 
is a step, however inadequate, in the right direction. Mr. 
Moon has always assured his hearers that the brakes used 
by his company are the best possible, no matter what 
brake was used ; and we do not despair of seeing the day 
when the whole passenger stock of the line will comply 
with Board of Trade requirements, and Mr. Moon will 
finally be able to assure his hearers that the brakes on the 
London and North-Western system are really perfect. 


ELECTRIC LIGHTING. 


THE present position of electric lighting is very curious 
and unsatisfactory. That houses, workshops, ships, streets, 
and public buildings of all kinds can be lighted with 
perfect success, is now beyond question. There is not a 
steel works in the kingdom in which arc lights are not 
freely employed; and engineers have shown no reluctance 
in substituting electricity for ga Railway trains and 
railway stations are lighted by the aid of dynamos and 
carbons. In fact, there can be no doubt that illumination 
by electricity is extending. On tie other hand, it is 
dropping out of use in certain quarters. In our streets 
but little of it is now to be seen. The Edison Company 
no longer light the Holborn district, and all the companies 
engaged in electric light enterprises have either gone into 
liquidation or reduced their capital. A verysmall proportion. 
of the whole, assert.that they are making a little money. 
But the temptations held out to capitalists to invest are 
evidently not sufficient, and by far the greater part of the 
electric lighting done is carried out by private enterprise, 
or by companies so small that they may almost be regarded 
as individuals. The cause of all thisis not, we think, to be 
found in the light itself, but in the conditions under 
which alone electricity can be supplied. It is urged, for 
instance, that the limitation of the time during which a 
company can keep possession of its installation, if a corpo- 
ration please to take it over, is too short; yet, when 
it is borne in mind that the Corporation will have to pay 
full value for the plant and goodwill of the ousted company, 
it would seem that the argument lacks force. The true 
difficulty seems to us to lie in the system of distribution, 
and not in the lamps, dynamos, or Electric Lighting Act. 

In order to avoid the excessive multiplicity of dynamos 
and engines, it is necessary that in any town or citya 
considerable area should be lighted from one centre. This 
centre has to be wired, and in this wiring lies the great 
obstacle to electric lighting. "When considerable currents 
have to be dealt with the wire soon becomes excessively 
hot, unless it is very large and costly, or provision is made 
for the removal of the heat. This, unfortunately, is just 
what is not done ; on the contrary, the wire is insulated 
by a material which is a capital non-conductor of heat. 
The best possible precautions are indeed taken, so to speak, 
to bring about that very overheating which is of all things 
to be avoided. The obvious remedy for this trouble is to 
use iron wires, which are much cheaper, all things con- 
sidered, than copper; and to suspend these wires un- 
covered in the open air. Two special advantages would 
be gained by this. The cooling surface of the iron 
wire would be. greater than that of the copper wire 
of the same capacity by at least two to one; and 
in the second place, little harm would be done even 
though the wire were raised to a comparatively high 
temperature — say 500 deg. The mischief now to 
dreaded is that the overheating of the wires will destroy 
their insulation. Thus, for example, although cotton- 
covered wires may never be heated enough to char the 
fibre, yet that covering after a time becomes brittle, 
and untrustworthy as an insulator. Gutta-percha is, of 
course, ruined by a very moderate amount of overheating. 
Now there are considerable difficulties in the way of hang- 


ing naked wires in large towns overhead, and the sooner 
electric-light engineers devote their attention to devising 
some method of using wires without protecting coatings 
the better for the electric light. We can do no more here 
than throw out a hint, without going into details. It 
might not be found impossible to place a wire or wires in 
a tube of metal or earthenware in such a way that it would 
not touch the tube at all, through which tube a current of 
air could be easily maintained. Let us suppose that a 
casing of cast iron pipe, 3in. in diameter, is employed. 
Down the centre of this pipe might be stretched a copper 
or iron wire, drawn so tight that it could touch nothing. 
Curves could be rounded by the aid of small glass blocks, 
placed in the pipe on the inside of the curve. The details 
necessary for putting the pipes together and stretching the 
wires down them could easily be worked out. The cost of 
the whole ought to be very much less than that of covered 
wire, while in any case the protecting pipe, or its equiva- 
lent, would be needed. At suitable places ventilating 
apparatus would be provided, so that a current of air 
would be caused to pass continuously through the tubes. 
In this way naked wires could be used below ground 
almost to as great advantage as above ground, and tre- 
mendous currents could be passed with safety—currents 
which could not be thought of if the wire were covered or 
insulated in the ordinary way. It would be by no means 
necessary to use this system save in what we may call the 
main arteries from the generating and éistributing station. 
The smaller house-to-house capillaries might be insulated 
in the ordinary way. If the main wires are taken care 
of, the minor wires will, so to speak, take care of them- 
selves. 

Those who entertain any engineering doubts concerning 
the merits of electric lighting will do well to examine the 
_— and appliances at the International Health Exhi- 

ition. Nearly all the systems of electric lighting known 
to fame can be seen in operation; and no hesitation will, 
we think, be felt in admitting that the illumination of the 
buildingisagreatsuccess. Theonly doubtful pointisthelight- 
ing of the main hall, which is effected by thirteen rows of 
incandescent lamps in the roof. The effect of these long 
lines of light is wearisome to the eye, and the illumination 
is so small as compared with that by the arc lamps in the 
other buildings, that the effect produced is one of practical 
darkness. On the other hand, the lighting of the dining- 
rooms by the incandescent light, of Mr. Taylor Smith’s 
rooms by the same agency, and those of the Royal Pavilion, 
leaves absolutely nothing to be desired; it isas nearly perfect 
as possible. In the electric light shed will befound the finest 
collection of generating machinery ever got together. On 
Thursday, the 7th inst., Messrs. Davey, Paxman, and Co., 
of Colchester, gave a dinner in the Royal Pavilion, to the 
executive and the press. The Duke of Buckingham 
occupied the chair, and testified to the excellence of the 
arrangements made by Messrs. Davey, Paxman, and Co., 
who have supplied the power required to drive a large 
number of dynamos of almost every accepted type. No 
single firm has ever done so much in connection with 
electric lighting. There are six separate steam engines, 
indicating now about 1300-horse power. These engines 
are of ditferent types and dimensions, so that the electrician 
can see for himself how fully the engineer can comply 
with his demands for space, shape, weight, or power. The 
engines have now been running night after night without 
any hitch of any kind. The only mischance which has 
occurred from the first was the breaking of a large driving 
belt. It speaks well for the governor-gear, devised by 
Mr. Paxman, that the governer acted so quickly and 
effectively that the normal speed of the engine, suddenly 
deprived of its entire load, was scarcely affected at all. 
The six engines drive forty-one dynamos, without counting 
exciters. The 1300-horse power given out, if employed 
solely in arc lighting would suffice, after every deduction 
wae made, for about 1500 lamps, each with a real power 
of 800 candles. The total light generated would therefore 
be equal to 1,200,000 candles. As, however, a large pro- 
portion af the power expended is used for incandescent 
lighting, the total candle power is not nearly so great as this. 
It is eminently creditable to the Colchester firm that this is 
the second year they have undertaken a work of such 
magnitude and importance. All the experience acquired 
last year has been brought into play this year, and nothing 
having been left to chance, the results are, as a whole, 
completely satisfactory. It is encouraging to find that 
the dynamos have been, as a whole, successful. Two 
only had to be removed. The first gave practically no 
current. For it was substituted another of the same 
type, with no better success; and the place of both has 
been taken by one of Siemens’ machines, the only defect 
of which seems to be that it is excessively noisy. Among 
the arc lamps a few are not satisfactory, and should be 
removed. ‘There is no excuse now for unsteady arc lighting. 
The sight to be witnessed in the electric lightshed can hardly 
ever be forgotten by an intelligent observer. Those who 
have the least engineering knowledge can scarcely fail to 
be impressed by the picturesque aspect of the building, 
and the wonderful play of light and shade and colour to 
be seen within it. With such an installation as that at 
the Health Exhibition before us, it is impossible to 
believe that electric lighting can be a failure. It must 
grow on the public, and we would encourage engineers 
and electricians alike to be of good heart, to waste no 
time in regretting the past, but to go on continually 
strengthening and improving their position, so that they 
may render that which is now somewhat of an expensive 
Juxury, as cheap, as common, and as accessible as gas. 


THE TREVITHICK MEMORIAL, 


Tue Trevithick Memorial, of which we this week publish the 
subscription list, makes satisfactory progress, although the sum 
required for scholarships in engineering science is still a long 
way from being reached. The total subscriptions to this date 
amount to £1429 11s. 734., and if from this sum is deducted the 
cost of a bust in Westminster Abbey which the committee hope 
to be allowed to erect there, a totally insufficient sum remains 
for the main object of the memorial, which is to hand down to 
future generations the memory of Trevithick in the useful shape 


of scholarships bearing his name. A memorial edition of the 
life of Trevithick has been compiled and published by the com- 
mittee, and over six thousand sent out with a draft circular and 
list of the subscriptions from members of committee and their 
friends to the members of the following societies : Institution 
of Civil Engineers, Institution of Mechanical Engineers, Society 
of Engineers, Institution of Naval Architects, and the Iron and 
Steel Institute. A circular, accompanied by a copy of Trevi- 
thick’s life, was sent out also to all the large engineering firms 
in the country, and the chiefs of all the railways, asking their 
assistance and co-operation. Up to the present time the response 
to the last circulars of the committee has not been what they 
expected, but many of the railways and large firms of engineers 
are still endeavouring to help forward the movement amongst 
their workmen and friends, aud occasionally lists are sent 
in, which is encouraging, as showing that the efforts 
made are still bearing fruit. The committee are most anxious 
that this movement to do honour to one of England's greatest 
inventors should be so successful as to enable them fully and 
largely to carry out the resolution passed at the meeting on April 
10th, 1883, viz.:—“ To raise a fund for the erection of a statue 
to the memory of Richard Trevithick, and further, to provide a 
fund for the establishment of scholarships bearing his name to 
aid in the technical education of young men to qualify them for 
the profession of mining and other engineers,” and they would 
therefore ask all those engineers who have not yet subscribed to 
send their names to the honorary treasurer, Mr. Henry Chapman, 
Victoria-street. It is calculated that at least double the 
amount already subscribed will be required to enable the work 
designed to be properly carried out. A contemporary, writing 
lately on the subject of the memorial, complains that no public 
meeting has been held or public appeal made, and seems to 
think that the exertions made by the committee and the execu- 
tive have relaxed ; but the works of Trevithick are, unfortunately. 
not known to the mass of his countrymen, nor is the immense 
value of them appreciated even by engineers themselves, The 
committee have thought that by publishing a life of the great 
inventor, and sending it with their appeal to all the members 
of the societies named, the memorial would reach in a much 
better manner than any public meeting those who were likely to 
take an interest in the work. The subscriptions already received 
are not, as was wrongly stated by our contemporary, principally 
from locomotive engineers and the workmen in the factories, but 
include contributors from all classes in the profession of 
engineers, The history of the inventions of Trevithick, and the 
marvellous energy that he threw into his work, is well told in 
the “ Memorial Life’ which has been seut out by the com- 
mittee; but it is impossible to estimate the value of his inven- 
tions to his country and the world at large; and although he 
himself reaped no benefit from them, being extremely deficient 
in commercial grasp of them, as, indeed, almost all inventors 
are, yet that he was fully conscious of their immense value the 
following paragraph, taken from a letter he wrote to his friend, 
Davies Gilbert, a few months before his death, proves, and 
knowing, as we do, the melancholy death of the writer, the 
letter reaches the height of pathos:—“I have been branded 
with folly and madness for attempting what the world calls 
impossibilities, and even from the great engineer, Mr. James 
Watt, who said to an eminent scientific character still living, 
that I deserved hanging for bringing into use the high-pressure 
engine. This so far has n my reward from the public, but 
should this be all, I shall be satisfied by the great secret 
pleasure and laudable pride that I feel in my own breast, from 
having been the instrument of bringing forward and maturing 
new principles and new arrangements of boundless value to my 
country. However much I may be straitened in pecuniary 
circumstances, the great honour of being a useful subject can 
never be taken from me, which to me far exceeds riches.” 
If Trevithick had never done anything more than bring into 
use the high-pressure engine he would deserve as much honour 
and glory trom his countrymen as the great names of Watt and 
Stephenson; but his early labours on the locomotive in 1804, his 
initiation in steam agriculture, steam dredging, iron shipbuild- 
ing, &c., entitle him to the highest place amongst the world’s 
benefactors; and it will be a great pity if this praiseworthy effort 
to hand Trevithick’s name down to posterity in the eminently 
useful shape of engineering scholarships is not successful. 
The work and labour of sending out, by means of circulars, the 
memorial life of Trevithick has been so great—over 30,000 
circulars of different kinds having been issued, reaching about 
8000 persons—that the committee will now have to rely upon 
the publication of the results and appeal for the tardy recognition 
of Trevithick’s works, and we are sure, if once the value of these 
works is comprehended, the appeal will be generously replied to. 
Copies of the memorial life of Trevithick can be had from the hon, 
treasurer, Mr. Henry Chapman, Victoria-street ; or from the hon. 
secretary, Major John Davis, Edinburgh-mansions, Victoria-street. 


THE STEEL RAIL TRADE, 


THE special return of the Board of Trade shows that the 
steel rail trade maintains up to the present as full an export as 
could be expected under the circumstances. During the last 
month the shipments of steel rails were to the amount of 
55,872 tons, as against 64,071 tons in the corresponding month 
of the past year. Russia took more than in the corresponding 
month, Sweden and Norway less, Italy less, the United States 
less—but in the condition of trade in America it is satisfactory 
to notice that the export of steel rails was to the extent of 
4135 tons, which is considerably more than the average of pre- 
ceding months for the present year. Much more than in last 
year was sent to British North” America and to the British 
Indies and to Australasia, but to the European countries there 
was a falling off, with the exception we have noticed. It is 
growing apparent that we have to endure now an increased 
competition with some of these countries in other markets, and 
it is not to be wondered at that one of the effects of the 
attempt to force up prices is to give some of our continental 
neighbours orders that might have come to us. Dealing, how- 
ever, with the question as we find it, and remembering that 
what must be looked upon as minimum prices for rails have 
been reached, and that the world is now benefitting by a very 
good harvest, there ought to be some recovery in the demand 
for steel rails. Our home railways would find it expedient to 
anticipate the demand that repairs and renewals will make upon 
their stocks, and there ought to be large orders for extensions 
in India, which naturally should drift to this country. At the 
present time, the railway interest in the United States is much 
depressed, and an immediate recovery in the demand could 
hardly be expected there, but in that country revival is usually 
rapid, and when it has the advantage uf a good harvest, the 
restoration of confidence is a plant of speedy growth. We may 
ship less rails for the next few months, but meantime the 
recuperation in the condition of the railways of America is 
going on, and in the end we shall benefit. The steel rail trade 
has now an enormous producing power, and that power may not 
find it easy to procure continuously full employment, but 
there is ground for the belief that the worst is known. 
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MAKING A LARGE MARINE CRANK SHAFT 
WITHOUT SPECIAL TOOLS. 
By Mr. NorMAn W. WHEELER. 

Att the old fellows know how to do it, of course, but some of the 
boys may like to be told how we built up a crank shaft without 
special tools, and how we succeeded.* 

The sketch will show the dimensions. The journals ard crank 

ins were of steel and the web of wrought iron, the counterbalance 
weights being of cast iron and bolted on. The principal tool 
available for the work was a 72in, swing Betts lathe, which would | 
swing the webs on the face-plate to bore the pin holes, but would | 
not swing the cranks over the rest, nor would the tool post go in | 
between the webs after the Cranks were put together, so that we 
could not turn up the pins after assembling, although we could 
manage to trim up the journals if they should netd it, as the webs | 
would straddle the rest in way of the middle journal and allow a | 
cut of about 14in. without shifting the tool. Under these circum- | 
stances it behoved us to be very careful about our fits, distances, | 
and the squareness of things generally. The webs came from the 
forge rough finished, and the first job was to plane them parallel | 
on the sides—but we did not get them true enough in that way to 
suit, so we tried the lathe by its own face-plate, to see if it would face 
exactly square. We found that it would work the face plate, say 
‘002in. hollow, and as the head had nomeansof adjustment on the V’s 
we put a jack-screw between the head and carriage and strained it | 
to such an extent that a cut across the face plate left it exactly 
flat. We then mounted the crank webs on the face plate, and 
bored out the shaft holes, and while still clamped on, we faced up | 
the webs so that the faces were square with the holes. We then 


only one web of a pair, so that only one web could be flat-keyed to | 


the pin. This was because, if we attempt to locate a key-way of 
that kind in both webs, the slightest inaccuracy in the location of | 
the key-ways in either pin or eye, or the slightest miss in the side 
fit of either key will tend strongly to force the journals out of 
line, and if the key does not start the web around upon the 
pin there will be a strong tendency that way, and that will weaken 
the grip in one direction, and there will be danger of the engine 
stress helping the key stress in throwing the crank shaft out. To 
avoid that we made a key-way with a drill and reamer in the web 
and pin seat which had no key, by drilling half in the pin and half 
n the web, clear through the web, and parallel with the axis of 
the pin; reamed the hole taper ;yin. to the foot, and drove a 
tapered steel key pin hard in and called it a good key. Now we 
wanted to find out whether we had a true crank shaft. We had 
no means of testing the parallelism of the crank pins, but we put a | 
few questions to the journals in this wise: We took up the binders 
and top brasses, clamped a surface gauge at each end of each 
journal and brought the points down upon parallel touch-pieces, 
which rested upon the tops of the journals—in this instance the 
touch-pieces were pieces of writing paper—and turned the crank 
shaft even in its bearings, feeling of the touch-pieces as it was 
turned. We could feel no difference in any of the touch-pieces 
except at the forward end of the forward journal, and that wobbled | 
about *003in. to ‘004in. 

We reckofied that if we attempted to swing the complete crank 
shaft on centres the sidewise sag from the unequal distribution of 
weights in the piece—which we could not hope to counterbalance 
accurately—would cause more crookedness than there existed in 
the shaft, and that, when we had corrected the fault, the journals 


INITIAL CRANK [> 


EXPANSION CRANK 


the other portions as specified. All patterns for castings and tem- 
plates will be furnished to the contractor by the corporation; these 
will be delivered to the contractor at the Trinity workshops, Black- 
wall, and when the work is completed they are to be returned to 
the workshops at Blackwall, and in the same condition as when 
received. The steel is to be ‘‘ Siemens-Landore steel,” to bear a 
mean tensile strain of not less than 30 tons per square inch, with 
a contraction of 50 per cent. at point of fracture. The gun-metal 
is to be in the proportion of 14 oz. of copper to 1 oz. of tin and 1 oz. 
zine; the copper, tin, and zine to be of the best and approved 


| quality. The iron and gun-metal castings are to be run solid, free 


from sand, air holes, and other defects and blemishes, and to be 
neat, clean, smooth, and true. The wrought iron to be of fine 
fibrous quality, to bear a tensile strain of not less than 22 tons per 


| square inch of original area, with a contraction at fracture of not 


not less than 20 per cent. of original area. Samples of all materials 
are to be submitted for test and approval. 

The contractor is to provide all the requisite bolts, nuts, screws, 
or other fastenings for the proper security of the work, although 
not described in the specification nor shown on the drawings. The 
threads of all screws to be cut true to Whitworth’s standard. 
The lantern to be cylindrical, with a conical roof; the inside 
diameter to be 8ft. in the clear between the rebates for the glass, 
with a clear height of 4ft. of glass. To be made in two halves, and 
bolted together at the halvings, as shown. The whole of the 
plating is to be jin. thick, with the exception of the central 
cylindrical casing, which is to be ;*;in. thick. The bottom of the 
lantern to be made in two halves, asshown. Connecting angle and 
T section stiffeners are to be rivetted to the bottom of the lantern. 
The bottom to be perforated, as shown, for ventilation. The 
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turned up a disc to fit the shaft holes or eyes, and bolted it to the 
face plate with its centre distant from the centre of the face plate 
equal to the radius of the crank; then mounted the webs succes- 
sively on the face plant, with the shaft eyes fitted upon the disc 
and the true side of the webs to the face plate, and bored the pin 
holes. While doing this we had to leave the carriage alone, for it 
was strained square by the jack-screw, and the gibs were set down 
hard to keep it in place. We got all the holes bored without 
taper, and hoped that they were square with the true sides 
of the webs, and hence parallel with each other, in which case the 
whole crank shaft should be true. This job fell to the lot of 
“‘Square” Perkins. The pins and shaft pieces were turned up by 
our surviving fitist, Chapelle, and key-ways slotted in all the holes 
except one of the pin holes of each pair of webs; the shaft pieces 
were turned for shrink fits and the pins for press fits. The pin fits 
were made with double seats—that is, the web was bored to two 
diameters, each size going half way through the web, and the pins 
turned to corresponding sizes, so that when the pin goes in it goes 
half way to place loosely, and has to be forced only half the dis- 
tance it shel if pin and eye were parallel the whole length of the 
seat; this not only saves work in assembling, but the pin is 
straightened up parallel with the eye from the first, and is not apt 
to get stuck from crooked entrance. But, boys, when you make 
this kind of fit you must bore out a small recess in the eye where 
the two sizes meet—say ;zin. by jin.—for the oil togo in when the 
slight shoulder goes home. 

The pin-eyes in each pair of webs were bored of slightly different 
sizes, so that the pin could be putin place and be pressed into 
both webs at once. Meanwhile the bed-plate of the engine had 
been fitted with the journal-boxes, which were bored out in place 
to fit snugly the shaft journals. Then the crank webs were 
thrunk and keyed upon the shaft and journal pieces, and the parts 
clamped firmly into their bearings by top brasses and binders, so 
that while so held they-were assuredly in line with each other. 
We then rigged up our press, which consisted of two 12in. bolts 
and nuts, two heavy cross bars, a long wrench, a battering ram, 
and lots of muscle. The crank to be operated upon was turned 
horizontal, as in that position the binders would hold the journals 
most rigidly in line, the pin put in place, distance pieces fitted 
between the pair of webs, and then all hands went to work. The 
pins went to their places at last and the flat keys were driven. 

You will remember that key-ways were made in the pin-eye of 


* Mr. Wheeler does himself injustice in addressing the younger readers 


would not be round; and further, inasmuch the forward journal 
was the least important and had the lightest duty of them all— 
well, we concluded to call it a good shaft. Anyhow, we put it in 
the engine and it did not heat or pound when run at seventy-seven 
revolutions per minute; and we continued to call it a good crank 
shaft. 

The other crank shaft, of which you have a sketch, is simpler 
and not hard to get true if you go the right way to work in 
designing. and working it. You see by the sketch that it is a 
double crank with the pins nearly opposite each other, and a single 
intermediate web joining the two pins. You see that the inter- 
mediate web is curved, so that when the pins are shrunk into the 
webs the intermediate web is out of the way of a boring bar, by 
which the shaft-eyes may be bored out after the pins and webs are 
assembled and keyed. 

We had a Betts boring mill with a platen large enough to take 
the crank. We mounted the shaft on the platen and callipered 
the pins true vertically with its surface; then we put in the boring 
bar, callipered it parallel with the platen, and then callipered the 
pins true horizontally with the bar, and bored the shaft-eyes. The 
fits are all shrink-fits, and we call that a good crank shaft. We 
are going to run that shaft 150 revolutions per minute, and when we 
do we shall find out whether it is true or not.— Mechanical Engineer. 


LIGHTSHIP LANTERNS. 

THE Trinity House Corporation invited tenders last April for 
lanterns for lightships. Illustrations of these lanterns, the con- 
struction of which presents much that is interesting, will be found 
on pages 142 and 146. The specification runs as foilows :— 

The work included in this specification is the finding of all 
materials, carriage, utensils, and labour employed in the construc- 
tion and delivery at the Trinity Buoy Wharf, Blackwall, of six 
8ft. cylindrical lanterns for floating lights, in accordance with 
drawings Nos. 5879, 5880, and 5881, and this specification. After 
the work has been approved by the engineer-in-chief to the corpora- 
tion, the whole of the steel and ironwork is to be thoroughly 
cleansed from rust, and afterwards, with the whole of the gun- 
metal work, except the portions to be left bright, to be painted 
three good coats in pure red and white lead mixed. The different 
parts are to be figured or marked; and upon the contractor receiving 
a written order, the whole is to be carefully taken down and 


of this paper, for the method he describes is a most ingenious mechanical 
arrangement.—Ebp, E. 


weighed in the presence of the superintendent. The ren 
angles, and rafters of the lantern are to be made wholly of stee 
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pedestal to be made in two segments, with two plates in each 
segment, and to be rivetted together on single butt straps 3in. wide, 
jin. thick, with jin. rivets spaced 2in. apart centres, rivetted flush 
inside and snapped on the outside. The two segments are to be 
connected as shown. Two doors are to be formed in the pedestal, 
of the form and dimensions shown, to be hung with gun-metal 
hinges, and fitted with approved gun-metal latches. The openings 
for the doors to be stiffened with frames ljin. by 1iin. thick, as 
shown. The lower sill is to be made of angle section, 2in. by 2hin. 
by jin., rivetted to the upper edge of the pedestal plates, with jin. 
rivets spaced 2in. apart, flush rivetted on the inside and snapped 
on the outside. To be 20in. external diameter, made in two plates, 
and connected at the parting with angle section 1fin. by ljin. by 
qin., and bolted together with jin. bolts and nuts spaced 6in. 
apart, as shown. A semicircular channel is to be formed, also as 


shown, for clearing the mast and driving pinior. and spindle. The ~ 


casing is to be attached to the bottom plating with lin. by 1fin. 
by jin. angle section. The whole to be rivetted together with }in. 
rivets, spaced 2in. apart centres. The upper portion to be attached 
to the rafters by 2in. by 2in. by Jin. angle section, as shown. 

The junction angle sections for connecting the two halves of the 
lantern, viz., those running along the bottom, up the cylindrical 
casing and along the roof, are to form good close joints; to ensure 
this they are to be planed or filed. The upper sill is to be com- 
posed of angle section 2in. by 2sin. by jin., and a flanged plate 
ysin. thick, as shown. The flanged plate is to be rivetted to the 
roof plating with jin. rivets spaced 2in. apart, countersunk and 
rivetted flush on the inside and snapped outside. The flanged 
plate and angle section to be rivetted together with jin. rivets 
spaced 2in. apart centre to centre, countersunk and rivetted, flush 
on the inside and snapped on the outside. The framing to con- 
sist of twelve vertical iron standards and one horizontal gun-metal 
standard running all round, as shown. The vertical standards are 
to be 2hin. by gin. by 4ft. jin. long between the upper and lower 
sills, into which they are to be mortised and rivetted, as shown. 
Filleting pieces are to be fitted in between the vertical bars and 
along the upper and lower sills, as shown, to form rebates for the 
glass; they are to be rivetted to the bars, standards, and sills in 

in. rivets, countersunk and rivetted flush on both sides, spaced 
bin. apart centre and centre. The rafters, eight in number, are 
to be composed of two angle sections rivetted back to back, with 
tin. rivets spaced 2in. apart centre to centre, and rivetted flush cn 
both sides, and to be attached to the centre cylindrical casing, as 
shown. The roof plating is to be in four plates din. thick, with 
covering plates 3in. wide by fin. thick on the outside at the joints, 
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DETAILS OF REVOLVING LANTERN FOR LIGHTSHIPS. 
(For description see page 145, 
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as shown. The whole to be rivetted together with jin. rivets 
spaced 2in. apart centre to centre. A circular ventilator is to be 
attached to the roof, to be iin. thick throughout, and perforated. 
A circular shield plate is to be fixed round the ventilator, as shown. 
The top and bottom edges are to be stiffened with 1din. x in. 
half-round iron, rivetted with jin. rivets spaced 6in. apart, and 
countersunk on the outside. A throating is to be fixed inside the 
ventilator to exclude rain, and to be attached to the roof-plating 
with jin. rivets spaced 2in. apart, as shown. A platform, consist- 
ing of twelve radiating wrought iron brackets bolted to the pedestal, 
and a fin. circular iron ring, 4ft. 9in. radius, is to be attached to 
the estal of the lantern for cleaning the lantern glass. The 
circular rail to be pinned into the brackets and connected, as shown. 
Two circular handrails, each gin. diameter, are to be fixed inside 
the lantern, one at the level of each sill, each to be supported by 
twelve wrought iron carrying brackets, secured to the om and 
upper sills with palm ends attached to the sills with one jin. tapped 
bolt in each palm. 
Eight cast iron rollers, turned, faced, bored, and bushed with 
ong and bored for lubrication, are to be truly fixed to the 
tern for guiding it on the mast; four to be fixed at the bottom 
and four at the top, carried in cast iron carriages with turned and 
fitted steel pins. These rollers are to be fixed to template so as to 
ensure their fitting the guides on the mast. A turn-plate, race- 
plate, six vertical and twelve horizontal rollers, &c., are to be 
fixed in the position shown, and in accordance with the full size 
detail drawing of the same. The turn-plate to be of cast iron, and 
the race-plate of gun metal ; to be made in two halves and bolted 
together, as shown. The race-plate to be internally geared, 
having a pitch circle of 25}in. diameter, with 160 teeth hin. pitch ; 
the teeth to be accurately cut and finished. The turn 4 race- 
plates are to be turned, faced, and bored, and the turn-plate accu- 
rately fitted to the centre cylindrical shaft of the lantern to which it 
is to be secured with ten in. fine threaded bolts tapped into the cylin- 
drical casing, as shown. The six external horizontal rollers are to 
be 2in. and the internal ones 3in. in diameter. The vertical coned 
rollers are to be 3in. diameter, turned, bored, faced, and bored for 
lubrication, and to be carried as shown. The horizontal rollers to 
be of gun-metal, and the vertical ones of cast iron. The vertical 
rollers are to be carried by turned and fitted centre pins, and 
brackets attached toa steel ring,as shown. The ring to be turned 
bored, and faced, and to be made in two halves, fish jointed and 
bolted together, as shown. The centre pins to be hardened, and 
the points to work against hardened washers let into the rollers, 
as shown. The pins for carrying the horizontal rollers are to be 
truly fitted and hardened. The horizontal rollers are to be of gun- 
metal, and the vertical rollers of wrought iron, hooped with steel 
welded on. The gun-metal race-plate is to have teeth fitted on its 
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upper surface, as shown, and to be fitted with a gun-metal pinion 
and spindle, as also shown. The outer end of the spindle to be 
fitted with a cast iron grooved rope wheel. The outside face of 
the framing is to be fitted with a gun-metal capping for securing 
the glass, to which it is to be secured with jin. gun-metal counter- 
sunk cupped headed screws, spaced Gin. apart centre to centre. 
The rebates for the glass to be yin. in the clear. The glazing, 
although shown on the drawings, is not included in this specifica- 
tion. The frames for the glass are to be carefully adjusted to a 
standard template, which will be furnished to the contractor, 
which is to fit accurately throughout the framing. Two strong 
wrought iron slings for suspending the lantern are to be rivetted to 
the inside of the centre cylindrical shaft, as shown. The whole of 


the iron and steel work, with the exception of those parts finished | 


bright, is to be thoroughly cleansed from rust, and to be coated 


with boiled linseed oil, and afterwards to receive two good coats of | 


red and white lead paint, inside and out. 


Any detail not specified | 


or shown on the drawings necessary to render the work complete | 


is to be furnished by the contractor without extra cost. 

The character of the masts on which these lights will be carried 
will be gathered from the following specification, issued at the 
same time :— 

Contract for steel masts.—The work includes the finding of all 
material and labour in the construction of six steel masts for light 
vessels, and delivering the same at the Trinity Buoy Wharf, Black- 
wall. The mast—which is to be wholly of steel—is to be com- 
pleted on the contractor’s premises, and weighed in the presence 
of the superintendent. Due notice is to be given to the corpora- 
tion when ready for inspection, and after the same has been 
approved by the engineer-in-chief to the Corporation the whole of 
the work is to be thoroughly cleansed from rust and then painted 
with three good coats in pure red and white lead paint. Samples 
of the steel to be submitted for test and approval, to be of the best 
quality of Siemens’ Landore steel, and to bear a mean tensile strain 
of 30 tons per square inch of original area, with a mean contraction of 
not less than 50 per cent. at the point of fracture. The rivets through- 
out to be of steel, to be a good fit in the rivet holes, and rivetted as 
hereinafter specified. The threads of all bolts and nuts to be cut 
true to Whitworth’s standard. The mast is to measure 64ft. in 
length by 18in. external diameter, to be made in two plates cir- 
cumferentially and six plates in height, and to be perfectly cylin- 
drical, parallel, and true. The plates are to be yin. thick, double 
rivetted vertically on double butt straps with in. rivets spaced 
3}in. apart, the butt straps to be y;in. thick. The horizontal 
joints are to be treble rivetted on single butt straps gin. thick, with 

in. rivets spaced 3§in. apart, as shown. The edges of all plates 
are to be truly planed and close butted before being rivetted. The 
rivet holes are all to be punched and afterwards made perfectly 


true and fair by riming, and to be countersunk on the outside. At 
a distance of 7ft. Gin. from the heel the mast is to be doubled for a 
depth of 5ft., with ,Zin. plate, as shown, for taking the ons od 
at the level of the main deck. Four lantern guide bars planed on 
the front and two sides are to be attached to the mast with fin. 
rivets spaced about 44in. apart. The rivets are to be countersunk 
and flush rivetted on the outside. The two front corners to be 
rounded, as shown. 

The greatest care must be taken that the guides are fixed per- 
fectly true and parallel to the centre line of the mast for their 
whole length. These are intended for lantern guides; therefore, 
perfect accuracy is indispensable. The heel of the mast is to be 
strengthened with an internal welded hoop, double rivetted to the 
mast with fin. rivets spaced din. apart, countersunk and rivetted 
flush on the outside. The upper portion of the mast is to be 
strengthened with a welded band, double rivetted to the mast with 
jin. rivets spaced about 4in. —— countersunk and flushed 
rivetted inside and out. A wrought iron step is also to be fitted to 
the inside of the mast for carrying the topmast, which is to be 
rivetted to the mast with fin. rivets spaced 4in. apart, counter- 
sunk and rivetted flush inside and out. The topmast is of wood. 
A manhole, with cover, is to be provided at the foot of the mast, 
and a handhole in the upper part. 


To REMOVE FoREIGN Bopiks FROM THE Eyr.—Before resorting 
to any metallic instrument for this _—. Dr. C. D. Agnew— 
American Practitioner, May, 1884—would advise you to use an 
instrument made in the following manner :—Take a splinter of 
soft wood, pine or cedar, and whittle it into the shape of a probe, 
making it about the length of an ordinary dressing probe. Then 
take a small, loose flock of cotton, and, laying it upon your fore- 
finger, place the pointed end of the stick in the centre of it. Then 
turn the flock of cotton over the end of the stick, winding it round 
and round, so as to make it adhere firmly. If you will look at the 
end of such a probe with a 2in. lens you will see that it is quite 
rough, the fibres of cotton making a file-like extremity, in the 
midst of which are little interstices. As the material is soft, it 
will do no harm to the cornea when brushed over its surface. 
When ready to remove the foreign body, have the patient rest his 
head against your chest, draw the upper lid up with the forefinger 
of your left hand, and press the lower lid down with the middle 
finger, and then delicately sweep the surface in which the forei 

ly is imbedded, with the end of the cotton probe. When the 
foreign body is lodged in the centre of the cornea, it is most im- 
portant not to break up the external elastic lamina ; for if you do, 
opacity may follow, and the slightest opacity in the centre of the 


cornea will cause a serious diminution in the sharpness of vision. 
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INTERNATIONAL INVENTIONS EXHIBITION. 
Ir is intended to hold, in the year 1885, an International 
Exhibition of Inventions and of Musical Instruments in 
the Exhibition-buildings, Royal Horticultural-gardens, 
South Kensington. 


DIVISION I.—INVENTIONS. 

This division will be devoted to apparatus, appliances, processes, 
and products invented or brought into use since 1862. e collec- 
tion of inventions will, it is hoped, serve to bring vividly before the 
public the progress which has been made during the last quarter of 
a Fag d in applying the discoveries of science to the purposes of 
daily life. For the practical realisation of this idea, it will be 
desirable not only to exhibit the apparatus by which a process is 
carried out—or a model or diagram of it—side by side with the 
resulting product, but also to show the working of, at all events, a 
limited number of industrial processes in their consecutive stages. 

eycey | in view the wide range of this International Exhibition, 
and the limited nature of the total available area, it will be neces- 
sary to restrict as much as possible the amount of space which can 
be allotted even to the most important classes; and only under 
exceptional circumstances can applications be entertained for space 
for objects which have been shown in the Smoke Abatement 
Exhibition, 1881; the Fisheries Exhibition, 1883; or the Exhibi- 
tion of Health and Education of the present year. [The classes 
including such objectsare marked in the annexed classification with 
an asterisk*| As regards agriculture, also, it is considered that 
the annual shows of the Royal icultural and kindred societies 
will render it unnecessary to admit more than a few typical 
examples of each class of the improvements effected during recent 

; and these should be, as far as possible, represented by 
models or diagrams. It will, indeed, be preferable that inventions 
generally should, as far as practicable, illustrated by models, 
which in the case of an entire machine may be accompanied by 
actual examples of the parts improved. here the invention 
relates to parts only of a machine, the whole machine will not be 
admitted unless the improvement—in respect of which the machine 
is offered for exhibition—cannot be sufficiently well shown without 
the exhibition of the entire mre or unless in the opinion of 
the Executive Council the exhibit is of such special interest as to 
render its admission desirable. Exhibitors will be required by 
fi to a specification and letters patent or otherwise, to 
show that their proposed exhibits come within the terms set forth 
in the conditions of Division I. As the Exhibition will be limited 
to the illustration of industrial processes, examples of either the 
raw material employed, or the finished product, will only be 
admitted when they are required for the full demonstration of a 
i process. It is not pro} to allot space for the exhi- 
ition of manufactured goods alone, unaccompanied by any illus- 
trations of the process of manufacture. 

Intending exhibitors should fill in the accompanying application 
form, which must be sent to the secretary not later than the 15th 
of September. ene from foreign countries and the colo- 
nies will be received up to the 1st of November. 


DIVISION I.—MUSIC. 


This division will consist of examples of musical instruments of 
a date not earlier than the commencement of the present century; 
and, in addition, any machinery, apparatus, or appliances connected 
with their manufacture or use, or in any way bearing upon the 
science and art of music, will be admitted. There will, further- 
more, be historic collections of musical instruments, and of paint- 
ings and engravings representing musical subjects, without any 
restriction as to date. Intending exhibitors in this division should 
fill in the special application form, supplied for the purpose, which 
must be sent to the secretary by the 15th of September. — 
tions from foreign countries and the colonies will be received up to 
the 1st of November. 


List OF GROUPS UNDER WHICH TRE CLASSIFICATION IS ARRANGED. 
Division I.—Apparatus, Appliances, Processes, and Products 
Invented or Brought into Use since 1862. 
1—Agriculture, Horticulture, | 17—Food, Cookery, and Stimu- 
and Arboriculture. lants. 

2—Mining and Metallurgy. 18—Clothing. 

3—Engineering Construction | 19—Jewellery. 
and Architecture. 20—Leather, &c. 

4—Prime Movers, and Means of | 21—India-rubber and Gutta- 
Distributing their Power. 


rcha, &c. 
22—Furniture and Accessories— 


5—Railway Plant. 

6—Common Road Carriages, &c. Fancy Goods. 

7—Naval Architecture. 23—Pottery and Glass. 
8—Aeronautics. 24—Cutlery, Ironmongery, &c. 


9—Manufacture of Textile | 25—Fire-arms: Military Wea- 
Fabrics. pons and Equipment; Ex- 

10—Machine Tools & Machinery. plosives, 

11—HydraulicMachines,Presses, | 26—Paper, Printing, Bookbind- 
Machines for ee ing, Stationery, &c. 
Weights, Weighing, &c. 27—Clocks, Watches, and other 


12—Elements of hines, Timekeepers. 
13—Electricity. 28—Philosophical Instruments 
and Apparatus. 


Processes, and 
Appliances connected with | 29—Photography. 
Applied Chemistry & Physics, | 30—Educational _ 
and other Illuminants. | 31—Toys, Sports, &c. 
16—Fuel, Furnaces, &c., | 
Division IT.—Music. 
32—Instruments and Appliances constructed or in use since 1800. 
33—Music and Printing. 
34—Historic Collections. 
REGULATIONS. 

1. An International Inventions Exhibition, under the pomeaces 
of her Majesty the Queen and the presidency of his Royal High- 
ness the Prince of Wales, will be held in London in 1885, 

2. The Exhibition will be opened in May, 1885, and will continue 
open for a period of about six months. 

3. Division I. (Inventions) will be devoted to illustrations of 
apparatus, appliances, pr , and products, invented or brought 
into use since 1862. 


Division II. (Music) will consist of examples of musical instru- | 


ments of a date not earlier than the commencement of the present 
century, and of historic collections of musical instruments and 
appliances, and paintings, engravings, and drawings representing 
musical subjects, without any restriction as to date. 

4. Medals in gold, silver, and bronze, and diplomas of honour 
will be awarded on the recommendation of juries. 

5. No charge will be made for space, but exhibitors will have to 

y every expense of conveying, delivering, fixing, and removing 
Pasir exhibits, and also the cost of the erection of counters when 
required; and ~~ must, either personally or by their agents, 
superintend the dispatch, transmission, reception, unpacking 
installation, and, at the close of the Exhibition, the removal o: 
their goods; in default thereof the Executive Council reserve to 
themselves the right of doing whatever may be considered neces- 
wr at the expense.of the exhibitor. 

. Should any goods be deposited in the Exhibition premises 
during the absence of the exhibitor or his agent, the Executive 
cil will not be responsible for any loss or damage, from what- 

ever cause arising. 

7. Cases must be unpacked as fast as possible, and the empty 
cases taken away by the exhibitors or their agents. The Executive 
Council decline to accept any responsibility with reference to 
empty cases, which must be at once removed from the building at 
the expense of exhibitors. 

8. Applications to exhibit must be made on printed forms, which 
will be supplied on —- to the Secretary, International 
Inventions Exhibition, uth Kensington, S.W.; these must be 


filled up and returned on or before the 15th September, 1884. The 
decision of the Council with regard to applications will be notified 
about the 1st of December. 

9. The Council reserve to themselves the absolute right of 
refusing to admit any exhibit without necessarily specifying any 
reason for so doing. 

10. Manufactured articles or products will only be admitted in 
so far as they may be necessary to illustrate an improved method 
of manufacture, or an improvement in the machine or process by 
which they are produced. 

11. Untried and unpatented inventions will not be accepted 
unless recommended by a competent authority. 

12, Where the invention relates to parts only of a machine, the 
whole machine will not be admitted unless the improvement, in 
—— of which the machine is offered for exhibition, cannot be 
sufficiently well shown without the exhibition of the entire appa- 
ratus, or unless, in the opinion of the Executive Council, the 
exhibit is of such special interest as to render its admission 
desirable. 

13. Inasmuch as the scope of this Exhibition is very extensive, 
while the total area available is limited, it will be’ necessary to 
restrict as much as possible the space available for each exhibitor. 
It will, therefore, generally be preferable that inventions should, 
as far as practicable, be illustrated by models, which in the case of 
an entire machine may be accompanied by actual examples of the 
parts improved. 

14. The classification is not to be considered as exhaustive. 
Where there appears to be no head under which an invention may 
come, the exhibitor should apply for space in the group most 
nearly cognate. 

15. In cases where an invention may come within the scope of 
several distinct groups, the exhibitor is at liberty to enumerate the 
groups into which he considers it should come, in order that refer- 
ence een | be made to it in the different sections of the catalogue; 
but duplicate exhibits will not be admitted. 

16. at under special circumstances, no applications will be 
entertained for space for objects which have been shown in the 
Smoke Abatement Exhibition, 1881; the Fisheries Exhibition, 
1883; or the Exhibition of Health and Education, 1884. The 
space allotted to agricultural exhibits will be very limited. 

17. The Executive Council will endeavour to obtain, from the 
various a — companies, special terms for the convey- 
ance of exhibits to and from the Exhibition; and, should they suc- 
ceed in doing so, such arrangements will be communicated to 
exhibitors. 

18. packages containing goods intended for exhibition must 
have painted on them the distinctive mark I. I. E., together with 
the name and address of the exhibitor. Labels, addressed to the 
Secretary, to be attached to packages, will be forwarded to each 
exhibitor. 

19. All cases, counters, platforms, &., must not, without 
special permission, exceed the following dimensions :—Show cases 
and partitions, 10ft. above the floor; counters, 3ft. above the floor; 
platforms, 1ft. above the floor. 

Exhibitors may place railings around their stands, subject 
to approval; but in every instance the railings must be within the 
area of the ‘‘ stand,” i.c., of the s allotted. 

21. The flooring must not be altered, removed, or strengthened 
for the convenience of arrangement, except by sanction of the 
Executive Council, and at the expense of the exhibitor. 

22. No exhibitor will be permitted to display exhibits in such a 
manner as to obstruct the light or impede the view along the open 
spaces, or to occasion inconvenience or injury to other exhibitors, 
or otherwise to disadvantageously affect their displays. 

23. In order to ensure uniformity of decoration and general 
e effect, no exhibitor will be allowed to put up any flags, 
nners, or other kind of decoration, without special permission. 

24. Signs or name-boards must be placed parallel with the main 
passages—that is, parallel with the frontage of the respective 
stands, and must in no case interfere with the lighting. They 
must be black with gold letters, and their position must be subject 
to the of the Council. 

25. All handbills, printed matter, &c., connected with exhibits, 
and intended for gratuitous distribution, must first receive the 
approval and permission of the Executive Council, which permis- 
sion may be withdrawn at any time. 

26. Exhibitors will be required to provide all necessary attend- 
ance, and to keep their stands and exhibits properly cleaned and 
in good order during the whole period of the Exhibition. 

27. No exhibitor will be allowed to transfer any allottment or 
portion thereof, or to allow any other than his own duly admitted 
exhibits to be placed thereon, except by permission of the Execu- 
tive Council. 

28. All goods exhibited must be in the name of the person who 
signed the application form. 

29, Exhibitors are requested to mark the selling price of the 
articles exhibited, so as to facilitate the judgment of the juries, as 
well as for the information of visitors. 

30. Objects cannot be taken away before the close of the Exhi- 
pe wee the special permission in writing of the [Executive 

ouncil. 

31. Exhibitors, or their attendants, may explain their exhibits 
to visitors, but they will in all cases orbidden to invite 
visitors to purchase the goods, the Exhibition being intended 
for the pu s of display only, and not for those of sale. 
Special regulations will, however, be framed with regard to 
perishable articles. 

32. Motive power will be supplied free of cost under certain 
conditions, but exhibitors will be required to pay for any gas or 
water that they may require. Exhibitors a motive power 
are — to make special application to the Secretary. 

33. No explosive substances, nor any substances which in the 
judgment of the Executive Council are dangerous, will be ad- 
mitted; they may be represented by models or dummies. 

34. Spirits, oils, essences, corrosive substances, and generally all 
substances which might spoil other articles or inconvenience the 
public, can only be received in substantial and suitable vessels of 
small size. 

35. The Executive Council reserve to themselves the sole right 
of compiling a catalogue of the exhibits under regulations which 
will be duly notified. Each nation will, however, have the right 
to produce at its own expense a catalogue of all the objects in its 
own section. 

36. The Council reserve to themselves the right of causing any 
of the exhibits to be examined, tested, or analysed for such objects 
as think fit. 

37. No article exhibited may be photographed, drawn, copied. 
or reproduced in any manner whatsoever, without the special 
sanction of the exhibitor and of the Executive Council. 

38. The Executive Council will not hold themselves responsible 
for loss or damage occurring to any exhibit from any cause what- 
soever; but, while declining any responsibility, the Council intend 
to take such precautions as they deem necessary. 

39. No goods van be sent in previous to the lst of March without 
special permission; after the 15th of April no goods will be received. 

40. Passes to the Exhibition will be granted to exhibitors and to 
a reasonable number of attendants. If these passes are used by 
any but those to whom they are issued, they will be immediately 
cancelled. 

41, The right to add to, alter, amend, or expunge any of these 
rules is reserved by the Executive Council. 

42. Both Englishmen and foreigners in becoming exhibitors 
signify by so doing their compliance with the whole of these 
regulations, together with such other regulations as the Executive 
Council oe Soe from time to time, 

43. The Executive Council reserve the right to remove the 
objects belonging to any exhibitor who may not conform to the 
it any hall be caused 

. If any damage or injury s cal or occasioned during 
the Exhibition by any exhibited machine, implement, or article to 


any visitor or other person, or to any officer, servant, or others then 
and there employed by the Executive Council of the International 
Inventions Exhibition, 1885, then the exhibitor to whom such 
machinery, implement, or article may belong shall indemnify and 
hold harmless the said Council from and against all actions, suits, 
expenses, and claims on account or in respect of any such damage 
or injury which may be so caused or occasioned. 


Special Rules—in addition to the above—Affecting Foreign and 
Colonial Exhibitors. 

45. The Foreign and Colonial Commissioners appointed by their 
Governments are invited to communicate with the Secretary. 
They will be charged with the consideration of all questions rela- 
tive to the distribution of the space allotted to their respective 
countries; and the Executive Council will place at their disposal 
all information and plans that may be useful to them. Foreign 
and Colonial Commissioners will be required to guarantee that all 
exhibits in their respective sections are in accordance with the 
classification and with the regulations. 

46. The applicants for space from countries in which no Com- 
missioner has been nominated must appoint agents in England to 
act on their behalf. 

47. Applications from foreign countries and colonies will be 
received up to the 1st of November. 

48. Packages from foreign countries must have painted on them 
the letters .1.E. They must all be marked in such a way as to 
show distinctly from whence they come, the name of the country, 
and the name and address of the exhibitor. 


CLASSIFICATION—UNDER REVISION. 


Note.—The heads given below are not intended to be exhaustive, 
but are rather to be regarded as indicative of the proposed scope of 
each class. Only under exceptional circumstances can applications 
be entertained for space for objects which have been shown in the 
Smoke Abatement Exhibition, 1881; the Fisheries Exhibition, 
1883; or the Exhibition of Health and Education, 1884, or for 
Agricultural Implements. The space allotted to those classes 
marked with an asterisk will therefore be very limited. 


DIvIsION I.—APPARATUS, APPLIANCES, PROCESSES, AND PRODUCTS 
INVENTED OR BROUGHT INTO USE SINCE 1862, 

Group I.—Agriculture, Horticulture, and Arboriculture.—{For 
land drainage, reclamation, &c., see Group iii.; for a 
engines, see Group iv.; for manure, see Group xiv.; for milling 
machinery, see Group xvii.) 

* Class 1. Field Implements :—Ploughs, drain-ploughs, cultiva- 
tors, steam-diggers, harrows, drills, haymakers, horse-hoes, rakes, 
on me mowers, binders, anchors and rope porters, wagon, wagon- 

arness, 

* Class 2. Barnand Farmyard Implements :—Thrashing machines, 
screens, winnowers, corn-cleaning machines, hay and straw eleva- 
tors, hay and straw and fresh fodder compresors, turnip-cutters, 
chaff-cutters, grist mills, horse-gear, crop dryers. 

* Class 3. Dairy and Poultry Farm Appliances :—Milking appli- 
ances, cream separators, churns, cheesemaking apparatus, appa- 
ratus for manufacturing butterine, incubators. 

Class 4. Agricultural Construction :—Models, plans, and designs 
for farm buildings, oast houses, siloes, rickstands, &c. 

* Class 5. Cattle Food:—Materials, processes, apparatus; seed 
mills, cake crushers; boilers, steamers and cooking apparatus ; 
feeding appliances. : 

Class 6. Horticultural Apparatus:—Hothouses, frames, green- 
houses, orchard houses, graperies, boiler and heating apparatus, 
lawn mowers, watering apparatus, tools and implements, pots and 
plant boxes, garden wirework, chairs, &c., plant labels. 

Class 7. Arboriculture:—Apparatus, &c., used in forestry; 
methods and materials for the preservation from decay of trees 
and timber. 

Group II.—Mining and Metallurgy.—(For stone-working machi- 
nery and testing machines, see Group x.; for metal-working 
machinery, see Group x.; for slate-sawing and dressing machines, 
see also Group x.; for electrolytic methods of extracting, &c., 
metals, see Group xiii.; for furnaces in general, see Group xvi.; 
for manufacture of fuel, see also Group xvi.; for explosives, 
see also Group xxv.; for mine-surveying apparatus, see 
Group xxviii ) 

Class 8. Machineryand Appliances used in Mines and Quarries :— 
Prospecting, searching, boring, shaft sinking, exploring, working, 
hauling, pumping, winding, hoisting ; man engines, safety catches, 
safety hooks, hydraulic mining; tools, drills, cutters, getters, 
breakers, air compressors; blasting, substitutes for explosives. 
Ventilating, lighting. Aids to respiration in mines. Life-saving 
appliances. Washing and dressing coal and other minerals, 
crushers, pulverisers, disintegrators, stamps, screens, riddles, sepa- 
rators, classifiers, jiggers, buggles, precipitators, sawing machines, 
Utilisation of waste. 

Class 9. Production and Manufacture of Iron and Steel :—Coke 
ovens, blast and other furnaces; Bessemer plant, Siemens plant, 
other processes for making iron and steel ; blast engines ; hot-blast 
stoves; steam and other hammers; rolling machines, hydraulic 
and other forging machines, squeezers and other shingling appa- 
ratus ; production and use of malleable cast iron; wire-ma 
apparatus ; manufacture of tin plate, utilisation of gases and o' 
slag; alloys and artificial compounds of iron with non-metallic 
elements. 

Class 10. ee and Foundry Work :—Cupolas, air furnaces, 
pot furnaces ; moulding machines, plate moulding ; forges, forging 
machines ; blowers, bellows, fans. 

Class 11. Metallurgy of Metals other than Iron, with the excep- 
tion of the precious metals. Alloys:—Furnaces and appliances 
used in the dry and wet methods of extracting and purifying 
copper ; extraction of lead ; metallurgy of zinc, tin, nickel, cobalt, 
bismuth, antimony, arsenic, mercury, aluminium ; manufacture of 
sheet lead, lead pipe, Muntz’s metal, sheet zinc, copper and brass 
tubes; bronzes, German silver and other nickel alloys ; wires of 
copper and its 

Class 12. Metallurgy of the oats metals, Gold, Silver, and 
Platinum: Furnaces and appliances used in the dry and wet 
methods of extracting the precious metals; desilverisation of lead ; 
amalgamation in all its forms, refining gold and silver ; purifica- 
tion, melting, and working of platinum and its alloys. 


Group III.—Engineering Construction and Architecture.—(For 
railway plant, see Group v.; for launching ships, see Group vii.; 
for surveying instruments, see Group xxviii.) 

Class 13. Roads :—Methods and materials for constructing and 
paving roads; cleansing roads and pavements; road-sweepi 
machines ; rollers ; apparatus for the removal of mud, snow, &c.; 
water-carts and other means of watering. : 

Class 14. Railways and T:amways :—Construction ; excavators 
and appliances used for earthwork and tunnelling. Permanent 
way rails, chairs, 

lass 15. Bridges and Viaducts : Models, plans, and designs for 
arched, girder, suspension, trestle, and other bridges ; apparatus 
used in construction. 

*Class 16. Docks and Harbours :—Models, plans, and designs 
for docks, harbours, piers, breakwaters, &c.; submarine construc- 
tions ; diving apparatus ; ging machines; pile drivers, screw 
piles; cofferdams; graving docks, ‘‘ patent” slips, caissons, pon- 
toons, floating docks, hydraulic apparatus for working dock gates, 
&c., gridirons. Buoys. 

* Class 17. Lighthouses :—Methods of construction ; appliances 
used in lighthouses and in lightships, fixed and flashing light appa- 
ratus, lamps, sound signalling apparatus. 

Class 18. Rivers and Canals : Conservation and improvement of 
rivers; construction of canals ; locks, lifts, and inclines, weirs. 

* Class 19. Water Supply and Sewerage :—Methods of collect- 
ing, pumping, storing, filtering, aud distributing water ; appliances 
for detecting and preventing waste of water, water meters; water 
fittings, filters ; sewers, sewage disposal and utilisation. 
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Class 20. Reclamation, Irrigation, and Drainage of Land :— 
Drainage (natural and artificial) of low-lying districts ; embanking 
and warping land ; irrigation works. 

Class 21. Testing Apparatus :—Apparatus and instruments used 
in testing, iron, stone, brick, concrete cement, Xc. 

Class 22. Military Engineering and Fortification :— Military 
topography. 

* Class 23. Materials used in building :—Bricks and tiles, ma- 
chines for making them ; concrete, artificial stone, cement, mate- 
rials and appliances used in their production ; asphalte ; roofing 
felt, and other roofing materials; columns, girders, and other 
applications of metal in building; applications of terra-cotta to 
buildings ; preservative and fire-resisting materials, paints, Xc., 
for application to stone, wood, iron, &c.; methods of applying the 
same. 

* Class 24. Building Construction :—Models and plans showing 
methods of construction ; non-combustible constructions ; labour 
saving and other machines and appliances used in building scaf- 
folds, elevators; fittings and appliances used in buildings, shutters, 
blinds, lifts, bells, speaking tubes, &c. 

* Class 25. Heating, Ventilation, House Drainage, &c.:—Sanitary 
appliances; ventilators; cowls for chimneys; chimney-sweeping 
apparatus ; apparatus for heating by steam, water, air, &c.; means 
of cooling air. 


Group IV.—Prime Movers, and means of Distributing their 
Power.—(For distribution of power by water, see also Group xi. ; 
by electricity, see Group xiii.) 

Class 26. Steam Engines and Boilers :—Stationary, portable, 
marine, locomotive; fireless locomotives; methods and means 
of preventing corrosion and incrustation ; methods and appliances 
for preventing explosions and for testing boilers ; firegrates, fire- 
feeders, smoke-consuming appliances; valves and valve gear ; 
steam joints, governors, injectors, pumps ; bearings, lubricators, 
anti-friction metals; indicators, gauges, manometers, tachometers, 
dynamometers. 

Class 27. Gas and Air Engines, &c.:—Gas engines, hot-air en- 
gines, petroleum engines, air compressors, compressed air engines ; 
amionia engines, vapour engines; accessories for the above. 

Class 28. Means of Utilising Natural Forces :—Turbines, water- 
wheels, tide mills; means of utilising wave power; hydraulic 
rams, water-pressure engines ; windmills ; solar engines. 

Class 29. Means of Transmitting Power :—Driving bands, shafts, 
pulleys, gearing, clutches, distribution of power by water or by air. 


Group V.—Railway Plant.—(For construction of railways and 
tramways, see Group iii.; for locomotives, see Group iv.; for 
common road locomotives, see Group vi.; for signals, see also 
Group xiii.) 

Class 30. Rolling Stock (excepting Locomotives): — Carriages, 
trucks, wagons, vans; wheels, tires, axles, springs, bearings, 
buffers, couplings. 

Class 31. Fixed and other Appliances :—Switches, signals, cross- 
ings, turntables, switch locks, communication with trains and in 
trains, water cranes, and other modes of tender supply. 

Class 32. Brakes, Hand and Automatic:—Screw, chain, com- 
pressed air, vacuum, steam, electrical. 

Class 33. Tramways :—Rolling and fixed plant. 

Class 34. Atmospheric Railways, Portable Railways, &c.:—Rope 
railways, pneumatic dispatch. 


Group VI.—Common Road Carriages, &c.—(For farm wagons, 
&c., see Group i.) 

Class 35. Carriages for Common Roads:—Steam, &c., carriages ; 
pleasure and travelling carriages; cabs, omnibuses, hearses, trucks, 
carts, bath chairs, perambulators, ambulance carriages; machinery 
used in carriage, &c., construction; indicators, carriage lamps, 
carriage furniture and fittings; methods and means of propulsion. 

Class 36. Bicycles and Tricycles:—‘‘ Cycles” of every descrip- 
tion, and fittings for the same. 

Class 37. Saddlery and Harness :—Horse-clothing, whips, spurs; 
means and methods of breaking in horses; disengaging runaway 
horses. 

Class 38. Farriery :—Veterinary apparatus and material; medi- 
cines for horses, cattle, &c.; horseshoes, machinery for making 
horseshoes and horse nails; methods of roughing horses; horse- 
clippers; grooming apparatus. 


Group VII.—Naval Architecture.—(For floating docks and dredg- 
ing apparatus, see Group iii.; for engines and marine engines, 
see Group iv.; for nautical instruments, see Group xxvii.) 

* Class 39. Ship and Boat Building:—Construction and mate- 
rials; sheathing, armour-plating, launching; cleaning ships’ 
bottoms, preventing fouling; raising sunken vessels, leak-stoppers, 
lifeboats, life-rafts and fittings, life-saving apparatus; light-ships; 
submarine boats, torpedo boats; loading and discharging cargo. 

* Class 40. Ships’ Fittings :—Masts, sails, rigging, &c.; materials 
for sails; wire rigging; self-reefing sails; use of steam power for 
working sails; anchors, and chain cables; means for weighing 
anchor; steam winches, capstans; lowering ships’ boats; pumping 
and ventilating arrangements. 

Class 41. Marine Propulsion (including Steering):—Screw pro- 
pellers, paddles, hydraulic propellers, river and canal propulsion, 
chain towing; hand, steam, and hydraulic steering gear. 


Group VIII.—Aeronautics.—(For observing instruments, see 
Group xxviii.; for apparatus for balloon photography, see 
Group xxix.) 

Class 42. Balloons:—Material for balloons; methods of con- 
structing and inflating; manufacture and transport of gas for the 
urpose ; fittings; military and captive balloons; balloon equipment 
or field and siege purposes; fire-balloons; parachutes. 
Class 43. Aeronautic Apparatus:—Flying machines; propelling 
and steering apparatus for such machines. 


Group IX.—Manufacture of Textile Fabrics.—(For 
mordants, &c., see Group xiv.) 

Class 44. Treating Raw Material:—Cotton—picking, ginning, 
seed-cleaning, baleing, pressing, opening. Flax, jute, rheea, &c.— 
retting and its substitutes, breaking, scutching, heckling. Wool— 
clipping, sorting, washing, drying, heckling. Silk—rearing and 
feeding of silkworms, reeling, winding, loading, conditioning. 

Class 45. Preparing for Spinning:—Combing and carding fibrous 
materials; manufacture of combs and cards. 

Class 46. Spinning :—Drawing, slubbing, roving, spinning, twist- 
ing, doubling, throwing, spooling, reeling, balling, &c. Making 
sewing and darning thread ; reels, cops, and cop tubes. 

Class 47. Preparing for Weaving:—Sizing, warping, beaming, 
&c., yarns. 

Class 48. Weaving:—Weaving plain, figured, damask, and 
double fabrics; weaving carpets, velvets, and other pile and terry 
fabrics; weaving ribbons, tapes, &c., hose for water, sacks, sail- 
cloth, hair; jacquards and apparatus for making jacquard cards, 
electrical and other substitutes; temples, pickers, including pneu- 
matic and modes of “handling” shuttles; harness, healds and 
reeds, weft and other stoppers. 

Class 49. Rug and Mat Making :—Cocoa-nut and other fibre. 

Class 50. Lace-making, &c.:—Manufacture of lace, knitted 
fabrics, hosiery, &c., net and meshed fabrics, nets, fringes, chenille, 
braid and plaited fabrics, elastic fabrics. 

Class 51. Dressing and Finishing:—Drying, stretching, ageing, 
dressing, finishing, singeing, shearing, folding, fulling, calendering, 
measuring, packing, and otherwise preparing for market. 

Class 52. Felt-making :—Manufacture of felted fabrics. 

Class 53. Bleaching and Tissue Printing:—Machines and appli- 
ances used in bleaching, dyeing, and printing fibres, yarns, and 
fabrics; mixtures used in bleaching and washing, dyeing patterns ; 
resist and discharge printing; printing rollers and blocks. Dyeing 
materials and colours; thickeners. 

Class 54. Rope-making:—Manufacture of twine, cord, rope, 
safety fuses; materials used in the manufacture. 


dyes, 


Class 55. Utilisation of Second-hand Materials and Waste Pro- 
ducts :—Mungo, shoddy, tow, oakum, waste silk, waste cotton. 


Group X.—Machine Tools and Machinery.—(For steam hammers 
and forging machinery used in iron and steel making, see 
Group ii.; for machines for making horseshoes and horse nails, 
see also Group vi.) 

Class 56. Metal-working Machines :—Lathes; planers; machines 
for punching, shearing, sawing, drilling, boring, slotting, shaping, 
milling, wheel-cutting, screw-cutting, rolling and bending, cor- 
rugating, stamping, coining, pressing, rivetting, forging; emery 
wheels, grinding machines; rivet, nail, bolt, and screw-making 
machinery. 

Class 57. Wood-working Machinery:—Lathes (including lathes 
for ornamental turning); machines for sawing, planing, moulding, 
mortising, carving, veneering, cask-making, cork- 
cutting, &c. 

Class 58. Stone-working Machinery:—Machines for sawing, 
planing, turning, dressing, polishing, grinding, breaking and 
crushing stone and slate. 

Group XI.—Hydraulic Machines, Presses, Machines for Raising 
Heavy Weights, Weighing, &c.—(For hay and straw elevators, 
see Group i.; for elevators used in building, see Group iii.; for 
hydraulic rams, see Group iv.; for grain elevators, see 
Group xvii.; for chemical, &c., balances, see Group xxviii.) 

Class 59. Pumps, Hand, Steam, Rotary, Centrifugal:—Ships’ 
pumps, pumps for corrosive fluids; hydropult ; syphons ; methods 
of raising water; methods of obtaining, distributing, and equalis- 
ing hydraulic power ; accumulators. 

* Class 60. Fire Engines :—Fire-extinguishing apparatus ; auto- 
matic apparatus for indicating and extinguishing fires ; fire-escapes, 
ladders, fire hose, accessory fittings and appliances ; hydrants. 

Class 61. Cranes and other Lifting Apparatus:—Hand, steam, 
and hydraulic cranes ; travellers; elevators, jacks, capstans, wind- 
lasses, crabs, hoists, bloeks, pulleys, derricks. 

Class 62. Hydraulic and other Presses. 

Class 63. Weighing Machines (for commercial purposes) :—Steel- 
yards ; platform weighing machines ; commercial balances, scales, 
weights, &c.; registering weighing machines ; spring balances. 
Group XIT.—Elements of Machines. 

Class 64. Mechanical Movements. 

Class 65. Separate Parts of Machines. 


Group XIII.—Electricity.—(For railway signals, see Group v.; for 
photometers, see Groups xv. and xxvili.; for scientific apparatus 
used in electrical research, see Group xxviii.) 

Class 66. Generators :— Dynamos, primary and _ secondary 
batteries, thermo-electric batteries. 

Class 67. Conductors:—Submarine cables and apparatus for 
laying them; aerial wires and underground cables; insulators 
and poles, insulating and coating materials; joints and connec- 
tions ; underground conduits ; pipes, tubes, troughs, &c., electric 
light leads. 

Class 68.—Testing and Measuring Apparatus :—Galvanometers, 
magnetometers, dynamometers, volt-meters, current meters, 
methods of testing. 

Class 69. Telegraphic and Telephonic Apparatus :—Needle instru- 
ments, ABC instruments, Morse instruments, type-printers, 
relays, duplex and quadruplex apparatus, keys, recording instru- 
ments, automatic transmitters, electric bells, indicators, telephones, 
microphones, lightning protectors. 

Class 70. Electric Lighting Apparatus :—Lamps, resistance coils, 
cut-outs, safety catches, switches. Fittings for glow and other 


lamps. 

Class 71. Electro-metallurgy and Electro-chemistry :—Methods 
of depositing and coating various metals. Electrotyping, galvano- 
plasty. Vats, cleaning and polishing apparatus, materials, tools, 
and appliances. 

Class 72. Distribution and Utilisation of Power :—Electric rail- 
ways, electric motors, electrically driven boats, tricycles, and other 
conveyances ; systems of distribution. 

Class 73. Electric Signalling :—Fire and burglar alarms, railway, 
ship, and time signals, water level and wind indicators, tell-tales, 
electric clocks, chronoscopes, &c. 

Class 74. Lightning Conductors. 

Class 75. Electro-Medical Apparatus. 

Class 76. Electrolytic Methods of Extracting and Purifying 
Metals :—Copper, zinc, lead, iron, refining the precious metals. 

Class 77. Electro-thermic Apparatus :—Electrical apparatus for 
war, mining, blasting, and other purposes. 


Group XIV.—Apparatus, Processes, and Appliances connected 
with Applied Chemistry and Physics.—(For chemical apparatus 
used in scientific research, see Group xxviii.) 

Class 78. Inorganic Products, and means used in obtaining 
them:—Sulphuric and other acids, ammonia and other alkalies, 
bleaching agents, dyes and dye-stuffs, salts, white lead, paints and 
pigments, phosphorus, lucifer matches, disinfectants. 

Class 79. Organic and Synthetical Products, and the means 
used in obtaining them :—Coal-tar products, oils, soaps, and 
detergents, lubricating agents, candles, perfumery, paraffine, 
varnishes, manures. 

Class 80. Apparatus and Appliances for Compressing and Lique- 
fying Gases, and applications thereof. 


Group XV.—Gas and other Illuminants.—(For electric lighting, 
see Group xili.; for gas stoves, see Group xvi.; for photo- 
metrical apparatus, see also Group xxviii.) 

Class 81. Coal Gas :—Manufacture, purification, storage, and 
distribution of gas; treatment of residues. 

Class 82. Water Gas, Oil Gas, Carburetting Air, &c. 

Class 83. Tests and Photometrical Apparatus :—Chemical tests ; 
standards of light ; measurement of light. 

Class 84. Burners, and Means of Utilising and Applying Gas :— 
Gas fittings ; burners for illuminating gas; devices for imparting 
luminosity to flame ; gas meters ; methods of lighting gas ; methods 
of increasing illuminating power of gas. 

Class 85. Mineral and other Oils :—Methods of obtaining ; dis- 
tilling and refining, testing. 

Class 86. Candles, &c.:—Candles of wax, tallow, sperm, 
parafiine, &c.; night-lights ; appliances used in the manufacture. 

Class 87. Lamps for Oil and Spirits, Holders for Candles, &c. 


Group XVI.—Fucel, Furnaces, &c.—(For coke ovens and metal- 
lurgical furnaces, see Group ii.; for glass, &c., furnaces, see 
Group xxiii.) 

Class 88. Manufacture of Fuel :—Materials and processes for the 
manufacture of artificial fuel; preparation and use of liquid fuel ; 
preparation of peat ; charceal burning. 

Class 89. Furnaces for Manufacturing Purposes :—Furnaces for 
burning solid, pulverised, liquid and gaseous fuel. 

* Class 90. Stoves for Coal, for Gas, for Oil, &c.:—Cooking 
stoves and kitchen ranges ; domestic fireplaces; gas cookers; gas 
burners for heating and cooking ; petroleum and other stoves for 
heating and cooking. 


Group XVII.—Food, Cookery, and Stimulants.—(For the cooking 
of cattle food, see Group i.) 

Class 91. Machinery for Treating Grain and Flour :—Machines 
for preparing and grinding corn and dressing flour, and other mill 
machinery; mill-stone dressers, roll turners, and similar machines ; 
machines for milling and polishing rice; grain elevators; apparatus 
for drying grain; granary fittings. 

* Class 92. Manufacturing Articles of Food:—Apparatus for 
manufacturing and refining sugar; confectioners’ machinery ; 
machines and appliances for preparing mustard, spice, pepper, &c.; 
manufacture of salt. 

* Class 93. Preserving Food :—Methods, materials, and processes 
= prot animal and vegetable food ; machines for producing 


* Class 94, Bread and Biscuit Making :—Kneading machines, 


biscuit and bread-making machines; ovens ; processes for making 

bread. 

* Class 95. Cooking Apparatus :—Culinary utensils, ‘chopping 
and mincing machines ; apparatus for paring and slicing fruit and 
vegetables, cleaning fruit, washing and cleaning vegetables, 

Class 96. Brewing, Distilling, and Wine-making :—Machines 
and appliances connected with the manufacture and use of alcoholic 
drinks. 

* Class 97. Manufacture of Aérated Waters :—Machinery, 
materials, &c., used for the purpose ; stoppers and other appli- 
ances, 

* Class 98. Infusions :—Apparatus, &c., used in the preparation 
and use of tea, coffee, chocolate, &c. 

* Class 99. Tobacco :—Machinery, appliances, and processes for 
treating and using tobacco. 

Group XVIII,—Clothing.—(For textile machinery, see Group ix.; 
for jewellery, &c., see Group xix.; for waterproof clothing, see 
Group xxi.) 

* Class 100. Fabrics:—Specimens of new materials, or materials 
recently applied to the manufacture of clothing. 

* Class 101. Articles of Clothing :—Specimens of clothing of 
novel construction. 

* Class 102. Machinery and Apparatus:—Machinery, &c., used 
in the production of articles of dress, sewing machines, knitting 
machines ; machinery for the manufacture of boots, hats, gloves, 
&c.; needles, and machinery employed in making them. 

* Class 103. Cleaning Clothing:—Washing and wringing 
machines, mangling, &c., machines; boot-cleaning machines; 
machines and processes for cleaning other articles of clothing. 

* Class 104. Dress Fastenings, &c.:—Buttons, pins, hooks and 
eyes, machinery employed in their manufacture. 

Group XIX,.—Jewellery. 

Class 105. Jewellery and Personal Ornaments :—Materials, 
apparatus for manufacture, &c. 

Group XX.—Leather, &c.—(For saddlery, see Group vi.; for boots 

and shoes, see Group xviii.) 

Class 106. Manufacture of Leather:—Materials, processes, and 
appliances for cleaning, curing, preserving, unhairing, drying, 
tanning, dyeing, splitting, dressing, and otherwise preparing skins 
and hides ; specimens of leather prepared by new processes ; manu- 
facture of parchment. 

Class 107. Treatment and Application of Leather (exclusive of 
Saddlery and of Boots and Shoes):—Methods of ornamenting, 
painting, polishing, staining, waterproofing, &c., leather. 

Class 108. Artificial Leather, &c.:—Imitation leather, water- 
proof canvas, and tarpaulin. 


Group XXI.—India-rubber and Gutta-percha, &e.—(For use of 
gutta-percha, &c., in electrical insulation, see Group xiii.; for 
artificial leather, see Group xx.; for kamptulicon, see Group xxi.) 
Class 109. Machinery for treating India-rubber and Gutta- 

percha :—Washing machines, rasps, masticators, mixing machines, 

vuleanisers, spreading machines, threadmaking machines, wire- 
covering machines; machines for manufacturing rubber goods, 
pressers, moulds, &c.; appliances for stereotyping in rubber. 

Class 110. Applications of India-rubber and Gutta-percha :— 
Waterproof goods; elastic webbing ; articles of unvulcanised and 
vulcanised rubber and gutta-percha, and fabrics prepared there- 
with ; ebonite, vulcanite, and articles made therefrom ; complex 
or insertion goods ; kamptulicon, &c.; cements ; grinding wheels ; 
bottle-stoppers ; printing rollers. 

Class 111, Substitutes for India-rubber and Gutta-percha, Mate- 
rials used in their Treatment, &c.:—Natural substances available as 
substitutes ; artificial substitutes ; combinations of rubber or gutta- 
percha with other materials; rubber, &c., from new sources of 
supply ; pigments, solvents, &c., used in the manufacture; cellu- 
loid and other preparations of nitrated cellulose. 

Group XXII.—Furniture and Accessories—Faney Goods.—(For 
bronzes and alloys, see Group ii.; for household fixtures, see 
also Group iii.; for manufacture of carpets, see Group ix.; for 
rug and mat making, see also Group ix.; for glass and china, see 
Group xxiii.; for paper hangings, see Group xxvi.) 

* Class 112. Furniture and Upholstery.—Articles of furniture ; 
machinery and processes used in their production; frames for 
pictures and mirrors ; safes. 

* Class 113. Floor-coverings and Wall-coverings (other than 
Paper-hangings).—Oilcloth ; linoleum; kamptulicon; mats and 
matting ; material, appliances, and processes used in their manu- 
facture. 

Class 114. Artistic and Ornamental Metal Work :—Goldsmiths’ 
and silversmiths’ work; electro-plate ; ornamental bronzes; appli- 
ances used in the manufacture. 

Class 115, Trunks, Portmanteaus, &c.:—Dressing bags and cases ; 
ivory, horn, and bone goods ; travelling equipments. 

Class 116. Basket-work:—Appliances for use in the manu- 
facture. 

Class 117. Brushes :—Materials, machines, and appliances used 
in the manufacture ; methods of brush-making. 

Class 118. Umbrellas, Parasols, and Walking-sticks :—Machi- 
nery, &c., used in their manufacture. 


Group XXIII.—Pottery and Glass.—(For optical glass see Group 
xxviii.; for glass apparatus, see Group xxviii.) 

Class 119, Kilns and Furnaces. 

Class 120. Bricks, Tiles, Earthenware, &c.:—Terra-cotta; archi- 
tectural pottery; fire-clay goods; crucibles; drain pipes; chemical 
and similar stoneware; materials, machinery, and apparatus. 

Class 121. Porcelain, Majolica, and Artistic Pottery:—Biscuit 
ware, faience; Parian; materials, machinery, and apparatus. 

Class 122. Crown, Sheet, and Plate Glass:—Window-glass, 
mirrors, stained glass; glass mosaic; materials, machinery, and 
apparatus. 

Class 123. Bottles, Table Glass, Toughened Glass, &c.:—Mate- 
rials, machinery, and apparatus. 


Group XXIV.—Cutlery, Ironmongery, &c.—(For nail and screw- 
making machinery, see Section x. 
Class 124, Cutlery and Tools :—Engineers’ carpenters’, joiners, 


Class 125, Surgical Instruments and Appliances, 

Class 126, Files and Rasps :—File-cutting machines. 

Class 127. Hardware :—Hollow-ware ; ornamental castings; locks 
and bolts. 

Class 128. Screws, Nails, &c.:—Spikes, hinges; furniture fittings. 
Group XXV.—Fire-arms, Military Weapons and Equipment; 

Explosives.*—(For fortification, see Group iii.; for torpedo 
boats, see Group vii.; for special articles mentioned under 
“military equipments ” see also respective classes.) 

Class 129. Ordnance :—Heavy guns and means of working them; 
carriages and accessories; naval, siege, field, and mountain guns; 
machine guns; mitrailleuses; shells, and apparatus for their manu- 
facture; apparatus used in testing, in measuring velocity, pressures, 
recoil, &c. 

Class 130. Fuses, Detonators:—Appliances for firing guns, and 
for exploding shells, signal lights, war and signal rockets, life- 
saving rockets. 

Class 131. Guns, Rifles, Pistols :—Military and sporting guns and 
rifles; revolvers; magazine guns; harpoon guns; air guns; ma- 
chinery used in the manufacture of smallarms; proving apparatus; 
targets. 

Class 1382. Swords, Bayonets, Sappers’ Tools, &c.:—Entrenching 
tools; shields; lances; dirks. 

Class 133. Gunpowder and Ammunition :—Explosives generally, 
and apparatus used in their manufacture and testing ; cartridges ; 
cartridge cases. 

Class 134. Torpedoes :—Submarine and subterranean torpedoes 


* Explosive substances will under ‘no circumstances be admitted. They 
must be represented by dummies or models, 
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and mines, methods of laying, firing, and removing the same; 
naval torpedoes, means of carrying, projecting, and firing the 


same. 

Class135. Telemeters :—Range-finders for artillery andsubmarine 
mine service. 

* Class 136. Military Equipment :—Photographic, telegraphic, 
pontoon, mining, signalling, hospital equipment ; transport service. 
Group XXVI,—Paper, Printing, Bookbinding, Stationery, &e.— 

(For pplications of photography to printing, see also Group 
xxix, 

Class 187. Machines and Processes for the Manufacture of Paper, 
Pasteboard, and Papier-mach¢ ;—Materials ; manufacture of ‘‘ half 
stuff ;” washing, beating, and bleaching engines; agitators, 
strainers, moulds; methods, &c., of glazing and planishing ; 
methods of treating waste paper ; appliances, &c., for treating and 
moulding papier-maché; manufacture of artificial parchment ; 
recovery of waste products, and preventing the pollution of 


streams. 
Class 138. Machines, &c., for Cutting, Folding, and Ornament- 
i hossing; envelope and bag making; 


ing Paper :—Stamping ; 
manufacture of playing cards; chromo-lithography; paper box 
mee | marbling; perforating; ruling; waterproofing; ena- 
melling. 

Class 139, Paper-hangings :—Printing machines ; apparatus for 
engraving printing rollers; materials; tests for injurious mate- 


rials. 

Class 140. Letter-press and other Printing:—Printing machines 
and presses; glazing and hot-pressing apparatus; apparatus, &c., 
for type-founding; lithographic machinery, materials, &c.; stereo- 
typing apparatus, &c.; thods of anastatic printing; process 
blocks from autographic drawings; wood ees engraving 
machines; machines for cutting wood letter; type-setting ma- 
chines, numbering machines, printers’ furniture, and locking-up 
appliances; production of printing surfaces; methods of printing 
ues, bank-notes, &c. 

Class 141, Bookbinding, Manufacture of Portfolios, &c., Appli- 
cations of Papier Mache :—Materials ; bookbinding machines, wire- 
stitching machines, cutting presses, rounding machines, backing 
machines, arming presses; account books, desks, cases, &c., for 
stationery, &c.; purses. 

Class 142. Artists’ Implements and Materials :—Pencils, brushes, 
colours and varnishes, easels, crayons, palettes, palette knives, 
drawing boards, drawing instruments, pencil sharpeners. 

Class 143. Writing Materials and Appliances :—Type-writers ; 
manifold writers; copying presses and processes; processes for 
multiplying copies of MS.; pens; ink; penholders; inkstands; 
sealing-wax; stationery. 


Group XXVII.—Clocks, Watches, and other Timekcepers.—(For 
electrical clocks, see also Group xiii.) 

Class 144. Clocks:—Timepieces and other domestic clocks; 
regulators and astronomical clocks; watchman’s, calendar, turret, 
— and pneumatic clocks; hour glasses, sun-dials, water- 
clocks. 

Class 145. Time Signals, &c.:—Methods of controlling and 
synchronising clocks; apparatus for the distribution and signallin, 
of time; also for the determination of time by astronomica 
observations. 

Class 146. Watches and Chronometers:—Examples illustrative 
of stages of manufacture and of the different types of watches and 
of chronometers; keyless, chronograph, repeating, calendar, and 
other forms of watches. 

Class 147. Tools, &c.:—Lathes and mandrils; wheel-cutting 
engines ; machine tools for producing the several parts of watches 
on the “‘ interchangeable” system; various hand-tools used in the 
manufacture and repair of clocks and watches; gauges and tem- 
plates ; appliances used in case making. 

Group XXVIII.—Philosophical Instruments and Apparatus.— 
(For testing machinery, see Group iii.; for commercial weighing 
apparatus, see Group xi.; for practical applications of electrical 
pa see Group xiii; for industrial applications of 
chemistry, see Group xiv.) 

Class 148. Optical:—Lenses, prisms, telescopes, microscopes 
and accessories, spectroscopes, polariscopes, polarimeters, stereo- 
scopes, photographic lenses, spectacle, eye-glasses, optical glass. 

Class 149, Astronomical :—Tel Pp (astr ical), ‘transit 
instruments, equatorials, mural circles, driving clocks, siderostats, 
heliostats, altazimuths, methods of fitting observatories and 
mounting instruments. 

Class 150. Physical :—Acoustic apparatus, tuning forks, sirens, 
phonautographs, phonographs ; apparatus connected with mole- 
cular physics, air pumps, manometers, radiometers ; apparatus for 
- measuring, &c., heat, thermometers, pyrometers, calorimeters, 
photometers ; kinematic, static, and dynamical apparatus ; me- 
chanics. 

Class 151. Electrical:—Friction and induction machines, 
batteries and other sources of electricity, Leyden jars, condensers, 
electroscopes, electro-meters, galvanometers, voltameters, dyna- 
mometers, magnetometers, rheostats, resistances, electrical units, 
induction coils, thermopiles, vacuum tubes. 

Class 152. Chemical :—Thermometers, hydrometers, pyrometers, 
furnaces, blow-pipe apparatus, assaying apparatus, apparatus for 
organic and inorganic analysis, for gas analysis, and for volumetric 
analysis, laboratory fittings and apparatus generally, balances, 
reagents. 

Class 153. Mathematical :—Calculating machines, indicating and 
registering apparatus, pedometers, counting machines, slide rules, 
planimeters, drawing instruments, ellipsographs, straight-edges, 
gauges, surface planes, dividing engines, pantographs, eidographs. 


Group XXXI.—Toys, Sports, dc.—(For sporting guns, see 
Group xxv.) 

Class 163, Toys, Games, and Exercises:—Outdoor games ; 
gymnastic apparatus ; skates, artificial skating surfaces; indoor 
games ; billiard tables. 

* Class 164, Field Sports I gs Petia used in hunting, fishing, 
shooting, &c.; traps for animals, birds, vermin, &c. 

Class 165. Scenic and Dramatic Effects :—Theatrical fittings 
and apparatus; optical (magic) lanterns and apparatus for illu- 
minating them, 

Division II.—Mvsic, 
Group XXXII.—Instruments and Appliances Constructed or in 
use since 1800. 

Class 166. Organs :—Details of construction; machines for blow- 
ing, hydraulic or otherwise; details of mechanism and the 
construction of pipes; pneumatic apparatus for keyboards and 
couplers, electric appliances, designs for organs, designs for organ 


Class 167. Harmoniums:—American organs, vocalions, con- 
certinas, accordions, varieties of reeds and air channels, details of 
construction. 

Class 168. Wind Orchestral Instruments :—(a) Wood; Brass. 

Class 169. Pianofortes (Grand, Square, and Upright) :—Models 
of framings, castings, models of actions, pedal appliances, mecha- 
nical ‘devices for tuning and transposing, wire and other material 
used in construction, designs for cases, 

Class 170. Violins, and Instruments of the Violin Family:— 
Bows, strings, and inventions connected with these instruments. 

Class 171. Harps. 

Class 172. Automatic and Barrel Instruments. 

Class 173. Drums, Cymbals, and other Instruments of Per- 
cussion. 

Class 174. Bells and Carillons. 

Class 175. National Instruments of all countries not ordinarily 
used in orchestras. 

Class 176. Sirens, Tuning Forks, Pitch Pipes, Tonometers, and 
appliances for the determination of pitch. 

Class 177. Miscellaneous Musical Appliances:—Metronomes, 
desks, seats, appliances for forming the hand; instruments for 
recording improvisation. 

Group XXXIII.—Music Engraving and Printing. 

Class 178. Printed and Engraved Music, and Machines and Appli- 
ances for its Production. 

Group XXXIV.—Historie Collections. 

Class 179. Musical Instruments and Appliances. 

: et 180. Pictures, Engravings, and Drawings of Musical Sub- 
jects. 


THE ECONOMY OF ARC LIGHTING. 


So much has been said by interested parties to make it appear 
that the arc light, as —— to street illumination, is expensive 
and even extravagant, that it is eminently desirable to get at 
figures which grow out of actual experience, and learn the lesson 
which they teach. Fortunately, just such figures are obtainable 
from the city of Hartford, in Connecticut, where the arc light has 
now been in use for some time, although on a limited scale up to 
the present time. It should be premised that the electric light 
was first introduced into Hartford about a year ago, and that it 
has stoutly held its own, notwithstanding the violent and almost 
virulent opposition of the gas company, which has done its best to 
bring it into disfavour and disrepute, and to oppose its introduction 
at every possible point. At last its turn seems to have come, 
for the authorities are loud in its favour, and in deciding 
to very materially increase the number of electric lights, report 
that each light in use actually displaces six and one-half street 
gas-burners, giving at the same time at least ten times as much 
light. Now, each street gas lamp costs the city 35 dols. per 
annum, the lamps burning 326 nights in the year. Six and one- 
half of these lamps, at 35 dols. per year, cost the city 227.50 dols. 
perannum. On the other hand, one electric light, which displaces 
these six and one-half gas lamps, costs the city 65c. per night for 
326 nights, or 211.90 dols. per annum—a saving of 15.60 dols. 
effected by each electric light per annum. Supposing Hartford to 
use 100 arc lamps in its streets—and it is certain that the number 
in use will be increased to that figure within a very few months— 
the annual cash saving by displacing 650 gas lamps will be over 
1500 dols., besides the cost of lighting and extinguishing, and the 
light furnished will not only be ten times as great in volume, but 
of a far better and pleasanter quality. 

It will naturally be asked how it is that in Hartford one electric 
light displaces six and one-half burners, while it was reported 
not long since that in Boston each arc light replaced but three and 
one-half gas burners. The answer is that in Boston many gas 
lights were kept burning so near the electric lights that their 
flames actually cast a shadow on the sidewalk, and that in perhaps 
a majority of instances the electric lights were not so placed as to 
render the greatest possible service. Whatever the cause may have 
been, it is very certain that certain influences were at work in Boston 
to throw disfavour on the electric light, and that it was not diffi- 
cult for those in authority to so ‘‘cook” the returns as to make 
the worse appear the better cause. But the reports that come 
from Hartford are those of persons who, at the outset, were 
bitterly opposed to the electric light, but who now, seeing its 
numerous advantages, and fully convinced by their own experience 
of its superior economy, advocate its general introduction for 
street illumination. 

For ourselves, we can say that we have never for a moment 


* Class 154. Meteorological:—Barometers, ther ters, rain 


bted the permanent use of the are light for all purposes, 


gauges, manometers, hygrometers, ancroids, ters, ozono- 
meters, storm signalling apparatus. 

Class 155. Geographical:—Surveying apparatus, theodolites, 
chains, levels; underground surveying apparatus; apparatus for 
hydrographic surveying, and for marine investigations and obser- 
vations; hypsometrical instruments, tide gauges; seismographical 
apparatus ; projections, = charts, models, and globes. 

Class 156, Nautical :—Sextants, quadrants, sounding appara- 
tus, logs, compasses, 

Class 157. Weighing and Measuring :—Weights, scales, balances ; 
measuresof length, graduated scales, verniers, steel tapes ; measures 
of capacity; instruments for angular measurement, clinometers, 
goniometers. 

Class 158. Biological :—Apparatus for anatomical research ; phy- 
siological apparatus; apparatus for collecting and preserving 
natural history specimens. 


Group XXIX.—Photography.—(For applications of photography 
to printing, see also Group xvvi.; for photographic lenses, see 
Group xxviii.) 

Class 159, Processes and their results:—Methods of gelatino- 
bromide plate-making, apparatus for making emulsion, apparatus 
far separating the sensitive constituent, coating, drying, and 

ing machines; emulsion and other processes; printing pro- 
cesses, silver, carbon, Woodbury- » Pplatinotype, gelatino- 
bromide, collodio-chloride of silver, "Tn apparatus for washing, 

&c.; prints and negatives; methods for making photographic 

lantern slides. 

Class 160. Apparatus (excluding Lenses):—Cameras, shutters, 
changing-boxes, slides, tents, lamps; apparatus for making enlaage- 
ments and for micro-photography. 

Class 161. Application of Picteges hy to various p 8, 
Typography, Ceramics, Relief Moulds, be.) —Method of producing 
printing surfaces ; photo; — enamels, photographic printing on 
pottery 5 photographic reliefs, Use of photography in self-record- 
ng apparatus, in scientific observations, &c. 

Group XXX.—Educational Apparatus. 

* Class 162, Models and Apparatus:—Appliances used in 
primary, scientific, technical, ead artistic instruction. 


ding street lighting, where large spaces are to be illuminated. 
As we have already said, ten years hence we expect to see ten and 
perhaps twenty arc lights in use in this and every city where one 
now burns, and we expect to see such improvements as will render 
it cheaper, more simple, and far better than it is to-day. We are 
going to get far more electricity for the same expenditure of power, 
and far more power for the same expenditure of money. The 
incandescent light is inva)uable in its place, but so, too, is the arc 
light in its place, and it has come to stay.—Zlectrical Review. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 9th. 

AMERICAN railway managers are beginning to recognise the 
superiority of British railway management, in many respects. 
Railway securities are experiencing the consequences of bad manage- 
ment, and several of the leading lines of securities are still 
drooping. The average cost of the railways built within the past 
three years has been very little in excess of 30,000dols. per mile, 
but they have been bonded on a basis of about 70,000 dols. per mile, 
and have a fictitious value on the Stock Exchange, equal to about 
80,000 dols., if railways statistics mean anything. Railway 
construction has received a check, and this year’s mileage will be 
the least of any year, for five. Steel rails are a drug at 28 dols. 
It is rumoured here that a syndicate is being formed to purchase rails 
at 27 dols. to 27.50dols. in view of a probable advance in price, in 
case some of the mills whicii cannot make rails at that price are 
driven into a suspension. Some of our railway managers are 
studying the English system of cheap fares. They observe that 
the third-class cars of great Britain are crowded, while the second 
and first are not patronised to anything like the same extent. The 
point to be learned here is, to how low a point fares can be reduced 
soas to one the largest net earnings. Railway rivalry will 
soon develope some enterprise in this direction. 

The commissioners appointed by the President, under the 
National Electrical Commission Act, met on Thursday in Phila- 
delphia, and organised for the purpose of prosecuting scientific 


investigations, in connection with the coming Exhibition, which 
opens September 2nd. : 

The rapid decline in the Treasury gold fund since January Ist 
is causing some apprehension in financial circles. Since January 
1st the gold in the Treasury not covered by outstanding certificates 
fell from 155,529,600 to 119,048,070 dols., the lowest figure reached 
for four years. Nearly 20,000,000 have been lost during the past 
month, due mainly to exportation. This depletion has created a 
change in the sentiment regarding silver certificates. It is proposed 
to utilise a large amount of silver now lying idlein the vaults, by 
accepting certificates in settlement of balances. 

The Lord O’Neill reached Philadelphia on Thursday from Barrow. 
She is 342ft. in length ; her register 1800 tons. 

From latest reports,the iron and steel industry throughout the 
country is in a still worse condition than a week or twoago. The 
blast furnace capacity has been reduced within three months, at the 
rate of 300,000 tons per annum; a telegram from Pittsburgh to-day 
states that 7000 iron-workers are idle at that point. Besides this 
7000 coal miners are idle. The outlook for the fall trade is 
extremely dull. The concessions which are being offered are not 
attracting buyers, and even railway builders, who need rails for 
construction during the winter months, are waiting to see for 
how much less steels rails can be had. Large quantities of bridge 
iron have been contracted for. The railway companies are taking 
advantage of the low prices to improve their roadway, and erect 
bridges, stations, shops, and in many cases, to increase their rolling 
stock. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE best position at the present time in the South Staffordshire 
iron trade appears to be occupied by the best sheet makers. These 
at the meeting of the trade this week brought in the healthiest 
reports. From them, working up and stamping sheets are alike 
being demanded in great quantities. Export and home consumers 
are expressing their wants freely, with the result that certain excep- 
tional makers are so busy that they find themselves this week com- 
pelled to refuse further orders for early delivery. Canada, and 
Australia, and Germany are the most satisfactory export con- 
sumers at date, but numbers of other shipping markets are also 


buying. Prices for such iron are well maintained upon the basis of _ 


the quotations given in my report last week. 

Ordinary merchant and galvanising sheet makers complain rather 
on the score of price than concerning the actual amount of work 
doing. They, however, do not find specifications under old con- 
tracts by any means easy to get in, and galvanisers are not in such 
a position as to need to place many new orders at present. Com- 
petition for orders is keen, and manufacturers are compelled to 
accept prices which they would not have negotiated a few months 
ago. Their desire is to keep customers together, and to avoid the 
heavy expense that would be occasioned by a stoppage of works. 
Merchant singles are moving off at £6 15s. to £7 a ton; doublesare 
£7 10s., and lattens £8 10s. 

Bridge and girder iron is selling fairly, but the competition of 
the North of England and other districts is severe. The plates 
mills have nothing like as much to do as they would prefer. 
Boiler plates are £8 to £8 10s., and up to £9. 

Orders for bars are here and there a little better, and foreign 
merchants are buying average parcels of marked bars. But the 
chief hope of the makers for the future is centred in the bounteous 
harvest now being ingathered. Until there is more money in the 
hands of native consumers it is felt that no settled revival can be 
anticipated. As prices now stand, makers declare that when the 
orders are executed there is little or no profit, and that they 
cannot continue this course very much longer without getting 
relief from somewhere. 

The more importance, therefore, attaches to the meeting of the 
Iron Trade Wages Board, which will be held in Birmingham on 
September 1st, before Alderman Avery, who is to arbitrate upon 
the masters’ claim for a drop, and the counter claim of the iron- 
workers for an advance. Earl Dudley’s price for bars remains at 
£8 2s. 6d. nominal. Other best firms are willing to accept £7. 
Common bars are £5 12s. 6d. upto £6. Gastube strip is £5 12s. 6d. 
as a minimum, and export hoops are £6 to £6 10s., according to 
repute of maker. 

The native pig iron trade does not improve. Sales of best 
qualities, especially, are difficult to make in lots of any size. To 
avoid further increase of stocks, Messrs. Grazebrook and Aston 
have determined to at once damp down one of their furnaces. 
Neither Derbyshire pigs for foundry purposes nor Northampton or 
Lincolnshire pigs for forge purposes are selling at all briskly. 
Owing to some serious annoyance occasioned by the revision of the 
railway rates in the Northampton and Derbyshire districts, it is 
probable that the whole question will have to be reconsidered by 
the railway companies. This, therefore, keeps buyers unsettled. 
Best all-mine native pigs are 60s. nominal, and second quality, 
57s. 6d. to 55s. Part-mines are 42s. 6d., and cinder pigs 40s. to 
37s. 6d. and even 35s. Prices of foreign pigs, in the absence of 
business, are nominal. 

The gasometer trade registers a slight impetus this week. The 
bridge, roofing, and girder trades are keeping on pretty well. One 
firm which has employed its hands with regularity for the last two 
years, has of late, it boasts secured additional contracts, which 
now total a sufficient employment for two years more. One of 
the contracts is an extensive order for Japan. 

The export trade in hardwares is still unsatisfactory. To the 
Brazils and other ports of South America and to Australia, how- 
ever, rather better shipments are being made of some goods. 
India, too, is taking fair quantities of miscellaneous hardwares. 
Cheapness continues to be the characteristic feature of the demand, 
alike native and export. Manufacturers are again complaining 
that it is no use turning out best goods now, since there is practi- 
cally no sale for them. 

The colliery owners are still resolved to resist the demand of the 
colliers for the old rate of wages. According to Mr. James 
Bissell, of the Sandwell Park Colliery Company, the masters fear 
that it will be a protracted struggle. Speaking at the annual 
meeting of the company this week, he said: The strike already 
had been costly, and the employers knew that they must suffer, 
but they were resolved to resist the demand of men who refused 
to obey an arbitrator. They were compelled to adopt this course 
if they were to realise anything for their outlay of capital. The 
men on strike are about to memorialise the Earl and Countess of 
Dudley to use “‘ their powerful influence in securing for the miners 
what they consider their just rights.” The memorialists state 
that the masters are disunited, and that thousands of their fellow 
workers are employed at the old rate. It is believed that this 
memorial will not have much effect upon the strike, since, as is 
well known, Lord Dudley, owing to the state of his health, leaves 
such matters to the discretion of his agent, Mr. E, Fisher-Smith. 
It is estimated that up to the present time £2000 has been sub- 
scribed towards the support of the miners. 

The operative nut and bolt makers appear determined to uphold 
the present rate of wages at any cost. A report has this week 
been circulated that an employer had informed his men that it was 
his intention to ask for a reduction, and a meeting of the men was. 
thereupon held. It was decided that, if the report turned out to 
be correct, the operatives should resist it to the uttermost, as. 
“they were determined not to allow any single employer to take 
upon himself to reduce prices.” 

Among the most important matters for discussion by the Asso- 
ciated Chambers of Commerce at their annual session in Wolver- 
hampton on September 30th and October 1st is the introduction of 
commercial arbitration throughout all branches of trade. There 
are in all no fewer than twenty-eight resolutions from various. 
chambers to be dealt with upon almost as many different subjects 
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of trade importance. Among them are the following:—Com- 
mercial law, Spanish tariff, foreign bounties, forei export 
regulations, Canadian preference claims, Spanish and Portuguese 
quarantine and light dues, conference on the silver question, 
minister of commerce, the Bankruptcy Act, the locus standi of 
Chambers of Commerce and of Agriculture in railway bills, tele- 
er communication, canal communication, parcels post insurance, 

This year’s conference will or be more important than 
many that have preceded it, and should be fruitful in results of 

_ business advantage to many of the country’s staple industries. 

The Board of Trade have officially intimated to the local 
authorities that they have revoked the ‘‘ Dudley Electric Lighting 
Order, 1883,” as confirmed by the Electric Lighting Orders Con- 
firmation Act of the same year. The revocation takes place from 
the 11th inst. 

In the North Staffordshire iron trade prices are still low, and 
such is the condition of business, that Messrs. Robert Heath and 
Sons have given a fortnight’s notice to close their new ironworks at 
Tunstall, whilst the Cliff Vale Ironworks, of Messrs. J. Ball and 
to he closed pro tem. thed 

e distress in South Shropshire, consequent upon the depression 
in the lead trade, is still come great, but it is not even yet at its 
worst. On the 23rd inst. the Snailbeach mine, owned by the 
Marquis of Bath, is to be closed. Funds have been established in 
the county for the amelioration of the distress, the ts raised 
being distributed by a relief committee, d of the leading 
residents in the neighbourhood. 

Important new departures are taking place just now in the pro- 
duction of manufactures of flint glass in the Midlands. Recently 
one firm manufactured a very, handsome drawing-room suite in 
such glass, richly cut; and the same firm are now constructing a 
massive and elaborate billiard table in the same material of the 
largest size and finest workmanship. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Business throughout the iron trade of this district 
continues from week to week in much the same depressed condi- 
tion, and so far as the immediate future is concerned, a despondent 
tone generally prevails in the market. There is not so much 
** bear” speculation going on for forward delivery, and this may be 
taken as an indication that prices are now so low that any further 
downward movement is regarded as improbable; but low prices do 
not bring forward any increased volume of buying, consumers 
_ apparently being satisfied that although they may not be able to 
buy at very much lower figures, there is no present probability of 
their having to pay any higher prices, and they give out orders 
simply from hand-to-mouth. Where business of any weight is 
done it is mostly under some special conditions, and in the ordinary 
run of trade it is very exceptional where there is any buying beyond 
very small quantities, and these only at the very minimum rates. 

The Manchester iron market on Tuesday was moderately well 

ttended, but the busi reported was again very limi In 
pig iron a few moderate transactions are reported, but the trade 
doing, taking it all through, is extremely slow, and for local and 
district brands the basis of prices remains at about 41s. to 42s., 
less 2}, delivered equal to Manchester. In some instances makers 
are ne jae to come quite so lowas this, but it is only in a few 
very special cases that they are able to realise anything above these 
figures on actual sales. For outside brands of pig iron there is 
only a very small inquiry. Good brands of Middlesbrough iron are 
to be got at about 42s. 10d. for forge to 44s. 4d. for foundry net 
cash, delivered equal to Manchester, with inferior brands offering 
at 3d. to 6d. per ton less. Some special brands of Scotch iron 
7 3 slightly raised in price, but values generally are un- 
changed. 

Hematites still meet with only a very slow sale, and the nominal 
price for good foundry brands delivered into this district may be 
quoted at about 55s. to 55s. 6d. less 2} per cent. 

_One or two of the leading manufactured iron makers in the 
district report that they are able to keep their forges well employed, 
and that, if anything, the weight of orders coming forward is 
i i Generally, however, trade continues very dull, and in 
most cases makers are short of work. For good ordinary qualities 
of Lancashire and North Staffordshire bars delivered here £5 12s. 6d. 
is about the maximum price that is being got, and for good specifica- 
tions there is in many cases a disposition to make some concession, 
whilst there are iooal bars to be bought at as low as £5 10s. per ton. 
Lancashire made hoops average about £6 to £6 2s. 
ordinary sheets £7 to £7 2s. 6d. per ton. 

Machine tool-makers are beginning to complain that orders are 
falling off, and this is especially the case so far as this branch of 
trade is affected by the requirements for tools for general railway 
plant. The depreciation in the traffic receipts has had a tenden 
towards a curtailment of expenditure on nearly all the Englis 
railway systems, and this has necessarily involved retrenchment 
in the laying down of new plant. There is also a cessation in the 
giving out of orders for locomotives, and although the large loco- 
motive builders in this district are being kept well employed with 
orders for India and the colonies, they are getting very little new 
work from the English railway companies. 

The question of the excessive railway charges for the carriage of 
heavy goods into or out of this district, as compared with the rates 
paid in other districts over similar distances, is being taken up by 
some of the leading iron firmsin this neighbourhood, and I understand 
that strong efforts are being made to secure some revision of the 
rates, which on their present basis are, it is alleged, in many cases 
seriously handicapping the trade of the district. 

The Manchester Technical School has now completed the first 
year of its operations, and although every department is not yet in 
full working order, the results so far have been very satisfactory. 
Fairly liberal support has been given to the rete y he the manu- 
facturing industry in the district, donations to the amount of 
£6000 having been received, whilst some sections of the school 
have been fitted up free of cost with the requisite plant and ma- 
chinery. Messrs. Dobson and Barton, of Bolton, have given a 
complete set of spinning machinery ; several looms have been given 
by other firms ; and a 44-horse power Otto gas'engine by Messrs. 
Crossley Bros. The school may now be said to have got over the pre- 
liminary financial difficulties incident to itsestablishmenton a proper 
footing, and nextsession it will reopen fully equipped in every depart- 
ment. The mechanical engineering department has not been quite 
so successful as was at first anticipated. It has, of cena, hoe 
necessary to fit up this section with somewhat costly tools, such 
as lathes, planing machine, drilling machine, vices, gauges, &c., 
whilst the provision of the material upon which the students work 
entails considerable expense. This has necessitated a proportion- 
ately high scale of fees, which — has had some effect upon 
the number of students who have entered. The results which 
have been obtained are, however, highly satisfactory, as during the 
past year no less than five Whitworth scholarships have n 
gained by the school, and one of these the highest, viz., £200; 
whilst the grants obtained from the Government for the several 
departments of the school have amounted to £1000. 

The promoters of the Manchester Ship Canal have been so 
heartily supported in their decision to continue their efforts to 
secure an adequate means of direct water transit from Manchester 
to the sea, that it may be regarded almost as certain that the 
project, so revised as to be independent altogether of the tidal 
estuary of the Mersey, will be brought forward during the next or 
the ensuing session of Parliament. The rejection of the original 
scheme seems to have drawn forth supporters from quarters where 
assistance was not ‘previously being rendered, and I understand 
that there is an earnest intention on the part of the Manchester 
Corporation, and other municipal authorities directly interested in 


+» and 


the proposed canal, to become joint promoters in the scheme. The 
promoters have every confidence that ultimately they will succeed 
in carrying out a substantial scheme which will avoid the objection 
that proved fatal to the original project; but before anything 


definite can be arrived at, fresh surveys will have to be made, 
and estimates prepared upon which to most advantageously 
the revised scheme, and the oy wee are now at work on several 
alternative schemes which will determine what course the promo- 
ters will adopt. 

In the coal trade business continues at a dull summer level, 
with pits ennggg, ay three to four days a week and stocks still 
accumulating. House fire coals meet with an extremely small 
demand, and common round coals move off only slowly, require- 
ments for steam and forge purposes having been somewhat curtailed 
recently owing to the stoppage of works as the result of the excep- 
tionally hot weather, and in some cases the scarcity of water. For 
engine fuel there is a moderate inquiry, but burgy is plentiful; and 
notwithstanding the small quantity of round at present being 
screened, supplies of continue generally ample. For tempo- 

sales very low prices are being taken, and from Yorkshire 
of Derbyshire is — into this district at extremely low figures; 
but in the rates quoted at the Lancashire collieries there is no 
material change. Best coal at the pit mouth averages 8s. 6d. to 
9s.; seconds, 6s. 6d. to 7s.; common house fire coal, 5s. to 5s. 6d.; 
steam and forge coal, 5s. to 5s. 6d.; b 4s. 6d. to 5s.; best 
slack, 4s, to 4s. 3d.; and common sorts, 3s. 3d. to 3s. 6d. per ton. 


was but a poor attendance at the Middlesbrough Iron Market on 
Tuesday last. Blast furnaces, being unable to stop for trifles, have 
all continued at work; but rolling mills, foundries, and engine and 
bridge-building works, have for the most part been idle since 
Monday. Many employers were away on the Moors or elsewhere, 
and the Royal festivities in p' ss at Newcastle prevented others 
from attending. Notwithstanding all this, a certain amount of 
business has recently taken place in pig iron; the price is, how- 
ever, undoubtedly weaker. Combination makers still stick to 
their nominal of 37s. for No. 3 g.m.b., but it appears certain 
that they do not consider themselves bound as to forge, or even 
foundry, pig iron. Sales were made on Tuesday by makers for the 
lower qualities at prices which are equivalent to 35s. for No. 3 
g-m.b. It is therefore thought that the combination cannot be 
maintained much longer for No. 3, but will break down, as it has 
already virtually broken down, for other numbers. A general fall 
in pig iron, though unfortunate for the smelters, would be an 
immense relief to the manufacturers and consumers generally, 
Many of these are working at a Joss, and their operations will 
become more and more contracted unless they can get their 
materials at lower prices proportionate to the fall they have sus- 
tained in selling prices. 

Shipments of pig iron for August have been so far but moderate, 


In the shipping trade there has been only a moderate b 
doing, and prices are low. Lancashire steam coal delivered at the 
Garston Dock or at the high level, Liverpool, not averaging more 
than 7s. to 7s. 3d. per ton. 

Barrow.—I have still to report only a very small and restricted 
business doing in the hematite pig iron trade of this district. 
There was only a small gathering on ’Change, and very little dis- 

ition to do busi was noticeable. The orders to hand from 
home and foreign consumers are inconsiderable and inextensive, and 
only sufficient forimmediate wants. Therestriction of the output has 
not produced any material effect upon the market, buyers still being 
very indifferent about placing out orders. Prices are quotably 
unchanged, No. 1 Bessemer samples remaining at about 46s. per 
ton f.o.b.; No. 2, at 45s.; and No. 3, 44s. 6d. The weight of metal 


~ ew equal to those for July, or to the corresponding period 
in 


Warrants are practically unsaleable. The stock in Connal’s 
Middlesbrough stores has, however, declined, though only 77 tons, 
during the week. It is now 56,434 tons. 

Prices in the finished iron trade are steady, at the same level as 
they have been for several weeks. Plates are £5 to £5 5s., angles 
£4 17s, 6d., bars £5 2s, 6d.—all at makers’ works, less 24 per 
cent. discount. 

The steel trade remains inanimate. The Eston Works are idle, 
and though the North-Eastern Steel Works are for the moment 
actively employed, it is thought that they will not continue so very 
much longer. 


now stocked at warehouse is considerable. Pig iron 
without change. There is a continued absence of improvement in 
the steel trade, and prices are so low that very little profit is 
realised on transactions. Rails are quoted about 95s. per ton net 
at works. Shipbuilding remains in the same dull state, and at 
present prospects are anything but bright. The coal and coke 
a have been dull as a whole. Shipping quiet, as freights are 
ow. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Ovr South Yorkshire miners are holding meetings at present, 
which appear everywhere to be but thinly attended. The double 
object with which they are held is to urge all colliers to join the 
Yorkshire Miners’ Association, ‘‘in order to maintain the present 
rate of wages,” and to pass a further resolution approving of the 
policy of the Government in ae the Franchise Bill through 
the House of Commons, and disapproving the action of the Lords 
in rejecting the measure. There is a feeling among many miners 
that they have no business to identify themselves with any politi- 
cal party, particularly as in this neighbourhood their best friends 
are not confined tu any section; and this consideration may 
account in some measure for the paucity of interest taken in the 
proceedings. This has always been the mistake of South Yorkshire 
union officials. The miners of Orgreave, Treeton, Woodhouse, Hol- 
linsend, Woodthorpe Manor, Nunnery, Brightside, and Tinsley Park 
were invited the other day to meet for this double object, as well as to 

a resolution agreeing to ee the men now out on strike in 
Routh Staffordshire and Derbyshire, resisting a reduction of 10 per 
cent. This they did, but the attend at the ting was so 
thin, there is no prospect of the miners in South Staffordshire and 

byshire receiving much support from the miners at the collieries 
mentioned. 

The stop of the Hull and Barnsley Railway Works has 
caused much distress among the navvies and others employed on 
the undertaking. A large number of men have been thrown out of 
employment, and though the most of them have left the district, 
those who remain are in straits for the necessities of life. The 
telegraph wires along almost the entire length of the line to near 
Cudworth are completed. In order that the contractors—Messrs. 
Lucas and Aird—may be able to give an estimate of the cost of the 
works still necessary to complete the line, the works have now been 
measured up. It is earnestly hoped that arrangements may be 
made for finishing the line at an early date, a consummation most 
devoutly to be wished by the South and West Yorkshire coal- 
owners, who, during the present year, have sent an average of over 
102,000 tons of coal per month to London. 

Germany, Belgium, and other industrial centres of the Continent, 
appear to a well off for work at present. The representative of 
one of the richest firms in the steel, spring, tool steel, and kindred 
trades, who has just returned from his continental journey, states 
that the German houses were nearly all busy, and, what is not 
comforting to hear, most of them were busy on orders for England. 

The condition of the steel trade in Sheffield excites a g deal 
of anxiety. A Sheffield manufacturer, whose name is known the 
world over for his specialities in cast steel, attributes a good deal 
of our decadence in steel to the fact that whilst we have been 
standing still, our competitors have been progressing by adopting 
the newest, latest, and best known appliances in every branch of 
trade. Crucible steel, he says, was first made by Huntsman, at 
Attercliffe, Sheffield, in 1773, and, with few exceptions, for the 
highest classes of steel the process is practically the same to-day 
as it was 111 years ago; “‘just as if science and metallurgy had 
never made one single advance.” ‘‘Fancy,” he adds, ‘‘ the steel 
melter going at six in the morning, putting his pots in the furnace, 
and getting 60 lb. out the first round by 10.30, the second round of 
40 lb. four hours later, and the third round of 36 Ib. later still; 
total, 136 Ib. per pot per day, and using three tons of coke, costing 
over 40s., to get this result. How can this steel maker compete 
with rivals who are making steel with coal at a cost of 5s. per ton, 
and get out twice the weight? The barbarous, old-fashioned 
process of making steel in crucibles will,” he thinks, “soon be 
extinct.” 

I think I have already mentioned that Mr. John Greenhough, 
of Clinnock Works, Milton-street, Sheffield, has been awarded the 

old medal for his exhibit of spring cutlery at the Crystal Palace 
Connationsl Exhibition. It is only fair to say, as Messrs. Joseph 
Rogers and Sons have been mentioned as exhibitors, that that 
famous firm did not compete. Some of their goods were on show, 
but they formed portion of stock supplied to Messrs. Deane and 
Co., of Latest ill, who are old customers of the firm, and the 
exhibit was Messrs. Deane and Co.’s private property. 

An accident on the Midland line at Ecclesall station, about two 
miles from Sheffield, caused some consternation to the ngers 
on Monday. The Bradway tunnel, which extends from near 
Dronfield to Dore and Totley station, is one of the largest in 
England. Shortly after entering the tunnel from the south the 
express reaches the summit, and is enabled to run down without 
steam to Sheffield at a rate of 40 to 50 miles an hour. A fast train 
from Derby to Leeds was doing this when the side rod of the 
engine snapped. Fortunately, the driver was able to draw up the 
train in something like its own _— and beyond the damage to 
the engine and the slight delay till another engine could be ~~ 
cured from Sheffield, there is nothing more serious to report. e 
place where the accident occurred is not far from the Heeley 
Station, where the Pullman express, due ir Sheffield at 1.5, was 
“* spread. ” a few years ago. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
On account of Stockton races, which have long been considered 
a valid excuse for a weck’s holiday in the Cleveland district, there 


The of the Simon-Carvé oven for making coke, which 
has been adopted by Messrs. Pease and partners, seems now, after 
some two years’ trial, to be well assured. Messrs, Pease have fifty 
ovens at work. The Bear Park Colliery oe is building 
other fifty, at a cost of about £9000. This seems a large sum to 
expend, but the advantages have been found to be equivalent to a 
saving of 6s. per ton of coke made, which also is worth more than 
ordinary coke by about 9d. per ton. It is in great demand, chiefly 
for foundry purposes, and as yet there has been none to spare for 
smelting. The saving in cost of production arises partly from the 
greater percentage of the coal used, which is obtained as marketable | 
coke, and partly from the value of bye-products. The coke made 
is about 77 per cent. of the coal put into theovens. Messrs. Pease 
and Co.’s ovens yield each about 7 tons per week, but those 
under construction by the Bear Park Company are larger, and will 
yield 10 tons per week, Should this system become largely 
extended, a great fallin the value of coke may be expected, and 
with it a fall in the cost of production of pig, and therefore of all 
other kinds of iron and steel. What might not this lead to? 
Surely it is yet another direction in which we may look for relief 
from the present bad condition of things, and take fresh courage. 

Mr. A. J. Dorman is better, but even if his recovery is as rapid 
as his medical advisers hope and expect, it will be long before he is 
able to take an active part in business again. 

The Bowesfield patent furnace dispute has had a somewhat 
eurious sequel. After two sittings, at both of which animated dis- 
cussions took place, the committee of the Board of Arbitration 
decided not to deviate from previous decisions, whereby 1s. per ton 
had been fixed as the extra to be paid to puddlers working at the 
furnaces in questi Two bers of the committee dissented 
from this decision. The Bowesfield Company then determined to 


cease worki oe er ge furnaces altogether, rather than pay more 
than it could afford under existing circumstances. ving a 
large stock of puddled bar on hand, and being able to buy more 


almost as cheaply as it could manufacture, it was most 
favourably situated for taking an independent position. But it 
had no need to contest the point very long. When the operatives 
immediately concerned perceived that the furnaces would be kept 
standing indefinitely, unless some considerable concession were 
made by them, they gave the go-by to the committee’s decision, 
entirely favourable as it was to themselves. They seem to have 
concluded that it was to be classed among desirable but unattain- 
able things. They sent forthwith a deputation to the manager, 
and offered to work, first at 6d. per ton extra, and then when that 
offer was declined, at 3d. per ton extra. This, after some hesi- 
tation, was pted by the pany, and the furnaces were agai 
set to work. At the Standing Committee meeting held on 
Thursday last, at Darlington, a mutual agreement between the 
company and its patent furnace puddlers, embodying the above 
terms, was submitted and confirmed. This, however, was not done 
until after a rather smart e of arms between those who 
thought the committee’s decision had been impolitic and unwise, 
and was properly ignored, and those who considered it should have 
— o- upon regardless of consequences and with advantages 
to both. 

Some excellent results have been obtained from the triple expan- 
sion engines recently made by Messrs. Blair and Co., of Stockton, 
for the s.s, Burgos. The initial pressure of steam supplied to 
these engines is no less than 160 1b. per square inch. It is not 
more than twenty-five years ago since 40 Ib, was the highest in use 
at sea. The Burgos has made a vo carrying a cargo weighing 
2450 tons. She averaged nearly 9 knots per hour on a consumption 
of 9 tons 6 cwt. of North-country coals per day. A sister ship 
called the Eros, built in the same yard ond uaen the same model, 
was furnished with ordinary compound engines of the same power, 
by Messrs. Blair and Co. The initial pressure in this case was 80 1b. 
per square inch, and the speed obtained was 84 knots per hour on 
a consumption of 13 tons per day. The saving effected will be 
found to be rather more than 28 per cent. If further experience 
should prove as favourable as this, itcan scarcely be doubted that 
we are on the eve of another revolution in marine engineering as 
complete and universal as was the substitution of compound for 
— engines. During the next few years we may expect to see 
triple engines put into all new steamers, and substituted for exist- 
ing apeed ones in many now afloat. For it is evident that the 
one kind may be worked with a profit, when the other would be 
attended with none at all or with a loss. 

The new pumping engines required by the Stockton and Middles- 
brough Water Board have at last been ordered. The competing 
firms were Messrs. Simpson, of Pimlico; Messrs. J. C. Stevenson 
and Co., of Preston; and Messrs. Yates and Co., of Blackburn. 
The last-named was the successful firm. It is to be noted that 
Mr. J. C. Stevenson, an engineer of well-known ability in the 
North of England, now belongs to the firm of Yates and Co., and 
not to that which bears his name. The decision finally turned on 
the question of consumption of fuel guaranteed. Messrs. Yates 
and Co, stipulated that they should be allowed three months after 
starting for getting all into working order. Then for another 
three months, they undertook for every hundredweight of coal 
burnt to produce 83 millions of foot-pounds. The coal to be used 
is the same as that now supplied by three or four firms to the 
water board, at an average price of 6s. 6d. delivered. This will be 
found to work out to 2°7 lb. per indicated horse-power per hour, or 
nearly double what is being done by the best triple expansion 
marine engines. Surely Messrs. Yates and Co. will fulfil their 
guarantee, and, indeed, exceed it with the greatest ease. It is, of 
course, understood that they will supply boilers as well as engines. 
The only uncertainty which can ibly affect them is the quality 
of coal. But 6s. 6d. per ton delivered at Darlington ought to 
secure coal of a very fair quality for steam-raising ee: 
though, of course, not so g as the best Welsh, or Newcastle 
Hartley coals with which the triple compound engines would pro- 
bably be supplied. It is understood that Messrs. Simpson and Co. 
were willing to guarantee at least as good a duty, but desired that 
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the test should be a com eenntinds brief one, 
after * aaa they were to be relieved of respon- 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE 8) tive department of the Glasgow 
jron market has been very quiet in the course of 
the week, and the business done has not been of 
very much importance. Warrants have fluctuated 

only to a small extent. There is, however, a 
brisker demand for some of the special tomate, | soar 
with the result that their quotations are mate- 
rially higher than they were a week ago. Better 
shipments have taken plate to the United States, 
Canada, Italy, and Germany, but the past week’s 
exports. as a whole were scarcely satisfactory, 
amounting as they did to 11,484 Fa compared 
with 14,884 in the corresponding week of 1883, 
There is a reduction of t 390 tons since last 

rt in the stock of Scotch pig iron in the 
Glasgow warrant stores. One furnace has been 
put out at Gartsherrie Ironworks, and there are 
now 94 in blast, compared with 114 last year. 

Business was done in the warrant market on 
Friday 4 41s. 6d. to 41s, 64d. and 41s. 54d. cash, 
and on Mo! a. Tuesday's mark took place at 41s, 5d. 
to 41s, ae ~ mashes was firm at 41s, 6d. 
to 41s, occurred 


at 41s. 54d. to 7d. cash. —Thursda; 
—the market was steady at 41s. 64d. to 41s, 7d. 
cash and 41s. 84d, to 41s, 9d. one month. 

The following are the current prices of makers’ 
iron :—Gartsherrie, f. " b. at Glasgow, per ton, 
No. 1, 52s. 6d.; No. 3 ae 50s. = a 59s. 


and 5is. 6d.; 5 Langloan 51s. 6d.; Sum- 
merlee, 52s. a” i Calder, 52s. and 47s.; 


Carnbroe, 50s. 6d. and 47s.; Clyde, 44s, and 
45s.; Monkland, 43s, 9d. and 40s. 9d.; r, 
42s. and 40s. Govan, at Broomielaw, 43s. 
and 40s, 9d.; Shotts, at ‘Leith, 52s. and 5ls.; 
Carron, at Grangemouth, 48s. 
= 47s at Ardrossan at Bo'ness » ts. and 

.; Glengarnock, ai and 43s.; 
Eglinton, ‘4s. 3d. and 4ls.; 47s. 
and 

The total imports of Cleveland pig iron into 
poe for the present year to date are 156,349 

being considerably less than last year. 

“7 of malleable iron are doing a little 
better owing to the booking of orders, which had 
been kept back by merchants, along with a few 
in connection with the shipbuilding, trade. The 
downward course of prices has been sto for 
the present, but it is not easy to see how the 
rates current can be remunerative. 

In the coal trade there has been rather less 


a decrease the year of 


on at Burntisland, the f.o.b. 

6s, 9d., 7s., and 7s. 3d. per ton. are mo 

the miners are working fairly well. The 
impression is od prices at 
¢ ports may have effect of increasing 
export trade on the other side of the Firth of 
Forth, to which very quantities of coals are 
brought rail from the Hamilton mineral field. 
Much di ion has been occasioned by the 
policy of the Glasgow and South-Western Rail- 
way in reducing the rates for — 
leiedaites to the Ayrshire The Ayrshire 
coalmasters are — ve a against the 
reduction, not, they dec because it benefits 
their competitors in the county of Lanark, but 
rather on account of the railway company con- 
tinuing to charge much higher them 
for ‘euiy shorter distances. Ayrshire 
colliery proprietors a r to be in bine on this 
a and they we that unless they get 
justice with those of Lanarkshire they will 

sppeal to the Railway Commissioners. 

a meeting of the Executive Board of the 
Fife and Clackmannan Miners’ Association at 
Dunfermline on Saturday, Mr. Jas. Innes of 
Cowdenheath in the chair, regret was expressed 
that the employers could not see their way to 
adopt the basis for a sliding scale suggested by 
the miners, and it was resolved further, “That 
in consideration of the improvement which has 
taken place in the state of trade, and the advance 
in the price of coal, the secretary be instructed to 
ask the employers to concede an increase of wages 
to as extent of 15 per cent.” 

Coed prams rogress has been made with the erection 
of the Champfieurie Oil Works, which are situated 
about two miles to the east of Linlithgow. So 
far as the sinking operations have at veneer the 
shale is found to be of superior quali beg satis- 
factory thickness. The necessary works 

Orders have this week been received on the 

ps ae to build a large number of the boats re- 

gure by the Government for the Nile expedition. 
ey must be ready within a few weeks, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE is considerable expectation in some 
quarters about the autumnal and winter coal 
trade, I was with one of the sorgest 
coalowners this week, and he gives it confiden 
The general trade of the country has been e- 

for a long time, and yet with it all the 

elsh coal trade has been buoyant. Now witha 
— lifting of the cloud from our iron industry. 

the naval movements which may be pronevre 

occur in and November, he calculates 

m increased vitality. There is certainly an 

improving tone about small, steam, and house 

t apart from the lange steamship con- 

tracts on hand, we have now the usual quietness 

which prevails during the end of August and 

early part of September. 

The Barry Docks are to be forthwith. 
The initiatory steps have already been taken. I 
am glad to see that commana have been com- 
sg for the working of the new line to Newport 
rom Rhondda by the Taff Vale. There was a 
hitch, consequent upon the action of the Great 
Western Railway, but all has passed satisfactorily. 

ere is no movement of account in the iron 
and steel trade, but tin-plates maintain their 
firmness, especially the best brands, 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*.* It has come to our notice that some applicants of the 

Patent-office Sales Department, for Patent 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials by 
giving the number of the page of THE ENGINEER at whic 
the require is referred to, 
giving the proper number of the tion. 
mistake has been made by looking at _ ee 
fern A and giving the numbers there found, which only 

Nite the numbers of the Specification. 


Applications for Letters Patent. 
address of the communicating party are 
in italics. 
12th August, 1884. 
11,160. Execrric Licutinec, P, O. Whitehead, Old 
Trafford. 


11,161. of Soprum, T. Macfarlane, London. 
1, 162, Guoses, M. Dempster and H. Creeke, 


11,163. &c., RAINFALL, A. Jacob, Salford. 
11,164. VELOCIPEDE APPLIANCES, W. Morgan, Bir- 


ll 


165. Drivinc Betts, A. C. Wells and A. Jepson, 
London. 
11,166. PeramBuLaTor CARRIAGES, P. London. 
11,167. a and Dressinc Yarns, H. McE. Ward, 
vi 
11,168. Lixx-mortion for Steam Encines, W. P. Thomp- 
son.—({H. Fleming, U.S. 


11,169. Currinc Retort iin: J. Rettie, London. 
11170. Extractinc Mera.s from Carson, A. E. Scott, 


don. 
11,171. — Gear of VeLocirepes, W. E. Hurrell 
and W. Spence, London. 
Howse GoLLars, &c., H. Thompson, Water- 


11,173. ROLLER-BLIND Furniture, T. Horton, Bir- 
ll Firtinas, G. Smart and J. 8. Parker, 
11,175. for Gas Buryers, C. Pietz, 
ll Wauts, F. J. Kellow and J. C. 


r, Southampton. 
11,177. ‘Rac Enoines for Parer Maxine, J. H. John- 
son.—(J. Hoyt, U.S.) 
11,178. Corks, &c., H. G. Jacobsen, Glasgow. 
11,179, IxpicaTor, E. C. Stromeyer, London. 
11,180. Foorsrers of Mu.es, &c., G. Pickford and E. 


agger, London. 
11,181. Om Cans, “" Pickford, Oldham. 
11,182. River Jomsr for Borer Sue.is, A. T. Orr, 


ndon. 
a Wurets for RAILWAY Cars, P. U. Askham, 
e 
11,184. Avromatic ReveRsING AppaRATvs, J. Conlong, 


ndon. 

ll Furnaces for Consumine Rervse, E. Burton, 
ndon, 

11,186. Storinc Dust, &c., E. Burton, London. 

187. Traction WHEELS, D. M. Osborne, London. 

11,188, TELEPHONE Recetver, 8. Williams, 

189, ALARM Gun, W. Burgess, Worceste: 

11,190. Oprarninc Motive Power, F. B. Hill, London. 

11,191. Fertivisers, O. Imray.—(F. L. Harris 0.8.) 

11 92. METALLIC CARTRIDGE Cases, C. D. A 

Martin, Paris.) 
Macuines, E. Chaquette, San 


rancisco, 
11,194. Vatve for APPARATUS for INHALING Oxycen, E. 
low, London. 
11,195. COPYING-PRESS, E. de Pass.—{A. V. Marcelin, 


Paris 
11, and Cast Inox, H. E. Newton.—{J. 
Cars, &., H. E. Newton.—{(@. McD. Traylor, 
Wueets, H. Ringwood and R. Holmes, 


on. 
ll, Burton Hoes, H. H. Lake.—(N. 
cele 
200. Barsep Wire for Fences, H. H. Lake.—(L. £. 
nderland, U.S. 


11,201. Repezatine Fire-arms, H. H. Lake.—(A. 
Chuchu, Brazil.) 
ll, EXTRACTING Benzo.e from Gases, J. Coates, 


203. Lirrs, A. M. Clark.—(C. W. Ha fig = U. 
11,204. MECHANICAL MovEMENT, A. H. 
Carrington, U. 4 

11,205. J. Cohrs, Ge: 

11,206. Comss, P. Jensen’—(F. Thor Thormann and L. von 
Bouhorst, Wiesbaden.) 

13th August, 1884. 

11,207. Four-wHEELED VeLociPEDEs, I, Frost, London. 

11,208. Sarery and Titi, J. W. Blakey, 
London. 

11,209. Sewinc Macuines, W. Beecroft, London, 

11,210. Cueckine CasH and Accounts, J. Shaw, Carn- 


orth, 
ll, Finisnine Fustians, J. T. Kenworthy, Man- 
ll, me PHoToGRAPHIc Cameras, J. V. Robinson, 
J. L. Edwards and E. Needham, 
anch 


11,214. ll J. Smith, Lon: 
215. Gas-HEATED WASHING J. Heselwood, 


ll, po Honsr-naxes, W N. Nicholson and W. Mather, 


for Borrues, G. V. de Luca, 
mdon, 

11,245. Wire Ropes, H. H. Lake.{C. C. Colby, 
Ca: nada, 


11,246. Venicies, K. Degener, London. 
11 Buckets for Drepaine, &c., H. J. Coles, 


248. BepsteaD and FirRe-EscaPe, H. 
‘ooth, London. 
14th August, 1884. 


11,30. OPENING Vacuum Va.ves, J. H. Riley and J. 
11,250, Exrracrine Tar and Ammonta from Gases, J. 
ax. 


mpster, Halif: 
11,251. Tremne Bricks, &., TOGETHER, T. and W. Gar- 
forth, Mirfield. 
ll, “ARRANGEMENT, &c., of Heatinc Apparatus, H. 


B 
SELF-CLEANING Razor Srrop, &c., J. C. 
Wi ord. 
11,254. Brace for Buocks, T. Kirkland, jun., 
ll, 255, Macuines, W. Jones, Guide Bridge, 
anchester. 
11, 06, Guiass Guopes, &c., J. Hargrave, 


11,257. Cuest Expanver, W. P. Scott, Manchester. 

11,258. Crank AxLe for Encives, &., W. Corteen, 
Sheffield. 

11, for ConpENSING, &c., H. Hocking, 


11,260. Tricycies, F. Bosshardt.—(A. Mas, Béziersin.) 

11, 261. VeLocipepes, P. Adie, London. 

11,262. Cigarettes, R. Barkof, London. 

1, 263. RENDERING LEATHER Winoenen, T. Church 
P. Sherwood, London. 
1,264. RIBBON FOR Orpnance, T. 
"Wilson, J. Sample, and W. M. Ward, London. 

11,265. Mitts, R. C. Robinson, London. 

ll, STEAM BOILER TUBEs, Hornsey. 

ll, 261. CopPER, &e., Exectricity, H. 

A. Wiggin, and A. 8. pNP and W. W. 


Wig, 

11 G. C. Marks, London. 

ll, 269, Mortve Power, B. P, Stockman, London. 

270. Piates For Boors, D. Lloyd and 8. 


11,271. 2 Tacx, D. Lloyd and 8. B London. 
11,272. VESSELS For Liqurps, D. Lloyd and 8. Burge, 


11,273. DousLe DovetaiLinc, M. Underwood, Devon- 


11,274. Boxes ror PHOTOGRAPHIC PLATES, 
J.B. B. Wellington, London. 

11,275. Trres, R. Pickin 

11,276. WEIGHTS FOR Sasues, W. Ayres, ; London. 

1, 277. STEAM-CONDENSING Enoaixes, H. Edwards, 


London. 
11,278. BreecH-LoapInc Fire-Arms, H. Gardner.— 
P. Pieri, Paris.) 
11,279. Writine Apprances, G. R. Willis, London. 
1,280. ReEFLEcToRS, G. Mills, London. 
i 11,281. Le Locomotive ENGINES, G. M. and 8. B. Garrard, 


11,282. ‘ae Garments, J. G. Ramsey, London. 
ll, "283. APPARATUS FOR LIFTING Incots, J. Cook and 
D. Atkinson, London. 

11,284. A Hypro-aErRostatic Loo, P. Jensen.—(0. Hult, 
Carlskrona.) 

11,285. Perroteum Lamps, H. H. Lake. —(MM. 


‘aegerndorf. 
ll, 287. Lapres’  RIDING-HABITS, J. Busvine, London. 
11, 288, APPARATUS FOR TANNING Hines, A. M. Clarke. 
de Soiminihac, Hénant.) 
11,289, SLIDING SASHES, W. H. 
290. Arr Vatves, R. Stevens, Corn 
ll, "291. CAP J. H. Clapham, Shi Shipley, and T. 
Ww. Bradford. 
11,292. Cement, A. M. Clark.—(G. von Koch and R. 
Adamy, Darmstadt.) 
15th August, 1884, 
for Darry MILK an 
F. Gill, Sunderland. 
ll, 295. CHURNING Butter, E. Sorfieet, Spils 
ll, 206, © Contact Rouuers for Dynamo, &c., \CHINES, 
am, 
11,297. “Hew Beer, T. E Liverpool. 
11, 298. CasH, &c., CARRIERS, J. Lis 
11,299. Lowerixc CorFixs into GrAvEs, urns, 


vel 
11,300. Corrins, H. Matthews, Norden. 
11,301. Automatic AERIAL Batrery, F. A. Gower, 
London. 
11,302. Crank Axves, J. B. & 8. E. Sheffield. 
11, 303. Biocks, &c., for Armour, &., J. B. and 8. E 
Howell Sheffield.” 
1,304, ConTROL Apparatus for Pusiic VEHICLEs, G. 
Dresden. 
11,305. Soar Compounps, 8. N. Dimbleby, London. 
ll, *306. Fioats for FisHInG Nets, G. C. Alder, London. 
11,307. ELecrric TELEPHONY, J. G. Lorrain, London. 
11,308. CarriacE Boptgs, W. ht, London. 
309. UnsTOPPERING BorT.es, &c., H. Hopkins, Bir- 


mingham. 
ll C. F. D. F. de Livet, 
ll, 311 ‘ie Tuss, &c., H. F. Coombs, Charlotte- 
Canada, 


town, 

11,312. Prepartnc Mepicat Ccmpounps for use as 
PLASTERS , F. Peyton, London. 

11,313. vem for VentiLatine, G. T. Harrap and F. C. 
Hawtin, London. 

11,314, BINDING Booxs, W. T. H. Carman.—(H. G. 
Thompson. 

ll, a CoNTROLLING the Supp.y of Water, G. H. and 


11,317. Motor W. Macilwraith 


ork, 
11,218. Tricycies, &c., J. B. Adams, London. 
11,219. ApsusTABLE TRIVET, E. Page, Birmingham. 
11,22). Contrnvous Rartway Brakes, G. Jackson, 
London. 
11,221. Tramway SLEEPER, C. Smith, London. 
ll, "292. AMMONIUM Cuoripg, W. P. Cochrane, Redcar, 
and W. Bramley, Middlesbrow h-on-Tees. 
11,223. Gas Enorves, W. H. W: nm, Haworth. 
11,224, &c., Wixpow SasHes, H. A. Wil- 
11,225, ‘Toot-nounen, C. J. Galloway and J. Burton, 


11,226. ‘Lecus, 8. W. Johnson, London 
11/297. and METAL Button, Weyerbusch, 


German; 
11,228 fox. Tir for Boots and Sxoes, A. H. Pope, 
Londo 


on, 
11,229. Banos, F. J. Miller, Londo: 
11,280. Propucixc, &ec., Motive Cc. J. Eyre, 


11,231, Macutines, J. De Lahunty, Pennsyl- 


vania, U.S. 

ll a, Pumpinc Water, G. Page and E. C. Gee, 

mdon. 

11,233. Perpetual CaLenpar, H. J. Haddan.—(L. von 
Orth, Charlottenburg.) 

ll, Taraets for SaLoon Gons, H. J. Haddan.—(Z. 


ridan, Paris. 
11,285. Mou.prnes in Woop, &c., H. J. Haddan.—(A. 
forin, Raincy. 
11,236. Tarcet, L. A. Groth._(P. Ceroni, 
Firenza nd G. Bregoli, Bmilia, 
ll, Stove, L. A. Groth.—(@. Boretti, 


ll, Castinet, J. Fletcher, London. 
ll, 289. VeELociPEpEs, J. White and J. Asbury, London. 
for Parer in the Rout, M. Farmer, 


11, Feep-water, J. Kir! , London. 
11,242, Heaters for Batus, J. Kirkaldy, 


&J. Morley, London.—28th June, 1884. 
11,316. MINERAL OIL Lamps, B. Redwood, London. 
11,317. Trousers, C. AbeL—{V. Tiring und Briider, 


Vienna.) 
11,318. Borris Stoppers, M. Emanuel, London. 
11,319. GLove Fastenines, H. J. Haddan.—(E. J. 


raetzer, 
11,820. DARNING AtracHMENT for S—Ewinc MACHINEs, 
M. Clark.—{ W. Opel, Frankfort-on-the- Main.) 
11,321. DECANTING Liquips, W. R. Thomson, — 
11,322. Propvucinc VEGETABLE CARBON, A. F. Wester- 
und, London.—2lst May, 1884. 

11,323. TeLEPHones, W. E. Irish, London. 

ll, "324, TELEPHONE TRANSMITTERS, W. E. Irish, London. 

11)325. AUTOMATICALLY RECORDING ARTICULATED 
Spreecu, &c., W. E. Irish, London. 

11,326. DIsTRIBUTING, &c., Grain in GRanaries, F. E. 
Duckham, London. 

16th August, 1884. 

11,327. InpIa-RUBBER Bats, W. H. Collins and A. J. 
Wyle: A don. 

11,328. Treatrnc Woo. and other Fisre, W. and J. 
Terry, Halifax. 

11,329. Torter or Harr Prvs, F. Iles, Birmingham. 

i, 330. HANDLES and Lips for Boxes, &c., E. Hall, 
Sheffield. 

11,331. Extra Harp Yarns, 8. H. Stott, Manchester. 

ll, "332. Wixpow Buinps, W. Triffitt, Bradford. 

11,333. APppLyrNG CHLORIDE of Lime for BLEACHING, 

, Purposes, G. Lunge, Zurich. 

ll, 334. SELF-RAISING FLouR, G. T. Carter, Reading. 

ll, "335. HeatinG, M. Cahen, Liverpool. 

336. Dissotvine Lime, M. 

337. PuospHoric Acrp, &c. 

11,338, Money A. J. 

ll, 7339. and FIRE-ALARM APPARATUS, T. 
right, Live 
1,840. ADsUSTABLE FoLp-up CARTRIDGE EXTRACTOR, 
ae Reynolds, London. 

11,841. Steev, J. Haldeman, London. 


11,342, MULTITUBULAR Sream Borers, A. J. Bell, 
Manchester. 


11,343. SELF-cLosinG VaLvEs, J. 8, Warbur- 
mdon. 
11,344. ApysusTaBLE Hoipine and ReGguLatixe Cramp, 
W. Carron, Biriningham. 

11,845. ComBINATION HEEL, B. Birmingham. 
1,846. ADJUSTABLE CAMERA Stanp, J. Ashford, Bir- 
11,847 CRYSTALLINE C. Steffen, Vienna. 
11,348, VenweTian Buinps, J. Harris, on. 

11 "349, Sarety Wispow-sasH Appiiance, J. Hill, 


mdon. 
STONEWARE J. M. Walker, 
‘bou! 


rne. 
11,851. Metats, &c., by Evecrricity, W. B. 
11 Morive Power, J. E. Holloway, 


1,353. Rusper WaTeRPRoor Cioaks, A. F. L, and W. 
m, London 

11,354. Taps, W. Morrison, Glasgow. 

11,355. Puncuinc or DRAWING Tupes, &., A. W. L. 
Reddie. —(Schneider et Cie., t. 

11,356. DRawpLates or Digs, A. W. L. Reddie.— 
(Schneider et Cie., Cruesot. 

11,357. Baa, A. E. Da Costa, London. 

ll "358. Packine or Box, 8. E. London. 

359. PIANOFORTE ACTIONS, 

11,360. Gatvanic Barrerizs, J. W. ers and G. K. 
Cooke, London. 

11,361. Automatic Gas Motors, P. M. Justice.—(T. 
Buckeljau, Malvnes.) 

11,362. Materiats for Prorectine and INsvLATING 
Purposes, A. Parkes, London. 

11,368. TeLePuones, A. J. Boult.—(8. U.&.) 

ll 364, Castine Metat Pipes, &&., A. G. Brookes.—(R. 

8. Kirkpatrick, Brussels. 

11,365. Beverace Compounn, M. P. Fischer, London, 

ll, 366, STEAM Borers, J. McG. M eCulloch, Garston. 

11,867. F Fitters, A. Angell and W. B. G. Bennett, 

11,368, Kiys, 8. De La G. Williams and J. A. B. 
Bennett, London. 

11,369. Macazine Frre-arms, H. H. Lake.—{Dr. A. R. 
J. von Wehrstedt, Schloss Puchberg, and F. J. Petry, 


Vienna.) 
18th August, 1884. 
11,370. Tent, &., J. M. Fletcher, 
Cheadle. 
11,371. Ciurcn Gear, W. W. Brereton, Dublin. 
ll, "372. DRAWING Boarp, A. Hills, Cheam. 
373. TREATMENT of VaT WASTE, B. Hewitt, Man- 
chester. 
TREATMENT of Vat Waste, D. B. Monit, Man- 


iter. 
ll, “315. Treatinc LeaTHER, 8. H. Hadley. Liverpool, 


ll ‘376. Buckies for Braces, &c., T. vans and W. 
ereday, Birmingham. 
11,377. Syrices, J. Pum| Birm’ 
.» H. Terry, 


11,378. Frys of ARTIFICIAL MINNows, 
Reddi 


teh. 
11,379. Sprnninc, &c., Corroy, &c., W. E. Heys.—(J. 
Ballantyne, Ca: 
11,380. Lace Fasteners, W. Gay.—(F. M. Munroe, 


U.8.) 
11,381. Locomotives, H. Hancock, London. 
ll, "382. INTERCEPTING BLOcK Sarety for Gun Locks, 
E. Harrison and F. Beesley, London. 

ll, Bett Fasteners, J. Moxon, London. 

11 "384. WARPERS’ Beams, J. Bond and T. 

don. 

11,385. Corts for the Propvucrion of Currents of 
euornrory, L. Gaulard and J. D. Gibbs, London. 
1,386. &c., Gas in BURNERS, Cc. Wz. 
Moriey, Lond 

11,387. \LLETS for Axtes, E. Partridge, London. 

11,388. Harmoniums, &c., J. Robinson, Swansea. 

11,389. Currinc Woop into LammNaTED Pieces, G. Fry, 
A. Ransom, and T. J. Wilkie, London, 

11,390. Fiurers, G. Cheavin, London. 

11,391. VELOCIPEDES, =. Lawson, London. 

11,392. Savune Persons from DeatH by Drown1xe, D. 

, London, 

11,393. ARMATURES for DYNAMO-ELECTRIC Macuines, 
R. P. and J. 8. Sellon, London. 

11,394. Breap, L. Dathis, jun., London. 

11,395. Rustic Decoration of Fancy ArTicLEs, J. 
‘Addison and J. Fyffe, London. 

11,396. AncHor, H. Mc 

1,397 Turust of SHAFTING in Morioy, L. 

mdon. 

ll, po Guiass ArTicLEs, F. Heckert, 


11,899. the Power for OPERATING 
Looms, H. J. Haddan.—(L. L’ Hermite, — 
11,400. TasseL and Strinc Houpers, A. Mechnig, 
London. 
ll, Stoves = Hoas, A. Barlow.—(J. 
nd J. D. Koopman, Hamburg. 
ll, “an. Jeweiery, H, H. Lake.—{C. Siebenpfeiffer, 
Phorzheim.) 
11,403. Exrractine O11 from Fiax, &c., H. H. Lake. 
=<. G. B. Casero, St. Etienne.) 
11,404. Lock-nuts, 8. Arnold, London 
iL 405. Bett Fasreners, A, M. Clark.—(G. W. South- 
wick, 
11,406. Seats for Row-soats, A. M. Clark.— 
. Turpel, Nova Scotia.) 
11,407. Treatinc Licneous Susstances, H, H. Lake. 
. F. Le Myé and W. de Peyster, Paris.) 
11,408. Ventitators for Raitway Carriaces, H. 
Howard, London. 


ABSTRACTS OF SPECIFIOATIONS. 


Prepared by ourselves expressly for jor Tar Encrveer at the 
office of Her Majesty's Commissioners of Patents. 


5058. Apparatus For Sirtinc R. and G. 
Neal and C. R. Whitmee, London.—24th October, 
1883. 6d. 

Consists of an arrangement of hopper and screens 
or sieves of different gauges, hung from a fixed frame 
or equivalent support, in such a way as to be capable 
of receiving an oscillatory movement. 

5480. Usine Steam anp Hor Arr COMBINED, AND 
CONSTRUCTION OF ENGINES IN CONNECTION THERE- 
fons. W. Turnbull, New Hampton.—lith Novem- 
ber, 1 6d. 

Relates to" to the general construction of the engines. 
5548. Construction or Gas EnoInEs, &c., L. H. Nash, 

Brooklyn.—27th November, 1883.—{Complete.) 8d. 

The invention is directed to the saving of the heat 
abstracted by the use of a circulation of water usually 
employed to cool the working cylinder, and also to 
effect a partial saving of the heat expelled by the 


waste gases. saving is effected by utili 
compressed working fluid of the e after com- 
apeeng to cool the heated portions of the engine on 


its way to the working —s while the saving of 
the heat lost in the waste ae dams is effected by pro- 
vision, which allows of a high degree of compression 
of the charge, and consequently of a greater expansion. 
5565. Tuse anp CARRIAGE FOR THE LAUNCHING OF 
Fish TorPepors BY MEANS OF GUNPOWDER, &c., 
A. Sauvée, London.—29th November, 1883.—(A com- 
munication from J. B. G. A. Canet, Paris.)—(Com- 


te.) Sd. 
Rass tes principally to the mode of discharging the 
o with gunpowder or similar pons ae by 
ce of mechanism in combination with a percussion 
or electrical fuse. 


5747. Ancuors, Tyzack, South Shields.—15th 
De 1 6d. 


cember, 1883. 4 
Relates to the substitution, in lieu of a crown pin, 
of a curved tcggle bolt connected and working with 
the arm or fluke. 


5776. Canriner Caszs, &c., H. J. Allison, London.— 


18th December, 1888.—(A communication from M. J. 
Wine, Washington.) 8d. 
Relates to a cabinet case for filing away documents, 


and papers generally, either in open or 
fol 


doing, the shipments being smaller at some of the MQ 
ports, and the home demand quiet. The total : 
shipments up to date are 1,893,651 tons, as com- : 
Lempereur and Bernard, Liege.) . 
11,286. ArPpaRaTus For ScourRING WOOLLEN Yarn, H. 
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THE ENGINEER. 


Ave. 22, 1884. 


5788. Treatixc TO PuRIFY AND PREPARE THEM 
yor Smetine, W. R. 8th December, 
-—( 4 communication Cherry, Chicago, 

) 8d. 
Relates to the means of heating the ores, and to the 
construction of the retort. 

5790. Exvecrricat Conpucrors, &c., H. H. Lake, 
London.—18th December, 1883.—(A communication 
from C. H. Goedel and G. W. Bratton, Philadelphia, 


+h 


in t all the minutes of 
the day, the als conveying the information by 
means of the variations of the intervals between them, 
5887. Expansion WRENCHES, MANDRILS, REAMERsS, 
anpD Arzors, H. J. Haddan, London.—28th Decem- 
ber, 1883.—(A communication from A. EB. Lytle, 
Chicago U.S.) bd. 
A hollow ‘shell provided with loose dogs is used in 
combination with a movable expanding plug, and 
means for drawing this plug in or out to expand or 


Penn, U.S.A.) 8d. 

This relates to electrical luctors, to und d 
conduits, and to devices for use with the same. The 
conduit consists of three tubes, the first forming the 
curb, the second the gutter, and the third a portion of 
the street adjacent to the gutter. Each tube is inde- 
pendent of the other, and each is provided with a 
separate lid or cover, the conductors being carried on 
a series of hooks formed within the tube. Each con 
ductor is enclosed in a series of articulated blocks of 
vulcanite or other suitable material. is 
effected by means ba threaded sleeves fitting within 
the blocks. 

W. R. Lake, London.— 
hk December, 1883.—{A communication from J. T. 
og Gaston, U.S.) 8d. 

Relates to middlings purifiers which com 
housing or casing, one or more inclined vibrating 
screens contained therein, and means for inducing 
an air current through the screens. 


5813. Heatrse Steam GENERATORS BY MEANS OF 
Execrric Currents, F. C. Glaser, Beriin.—19th 
December, 1883.—{A communication from H. Hempel, 
Leipsic.)—( Not proceeded with.) 6d. 

This relates er to the heating of locomotive 
boilers by electricity, the necessary current being 
uced by dynamo-electric generators driven from 
the axles. To enable the engine to start the train the 
boiler of the locomotive is c’ with steam to the 
requisite extent from stationary boilers placed at 
either end of the line. 


5832. sy Hyprocarson VapouR—SToRING 
INFLAMMABLE Liquips, N. L. Pouschkareff, Moscow. 
—2lst December, 1883. 6d. 

Relates to the construction of apparatus or candle 
for burning vapours of light hydrocarbon liquids for 
the purpose of illumination, consisting of a tube closed 
at one end and there provided with small holes or 
a. in which tube is provided a wick or 
charge of capillary or absorbent material in such 
manner that a free space is left at the closed end of 
the tube, in which s the light val 
are generated, while the wick or charge of 

material does not take part in the Par Sy 


tract the dogs. 


5892. Sewinc Macurines, A. Greenwood, Leeds.—28th 
December, 1883. 6d. 
This relates to a mode of driving the rotary shuttles 
of sewing machines, and giving them the requisite 
“dwell” without requ a reciprocating motion to 
bring them to their oat or starting position. This 
is effected by the combined action of two nowy 
cams upon rock levers connected with a crank pin of 
the shuttle driver spindle. 


5897. Creatine CuRRENTS OF AIR OR GASES FOR 
VentiLaTine Purposes, &c., &. Lofthouse, Man- 
chester.—28th December, 1883. 6d. 

The apparatus in one form ists of an 
dian screw fixed on a spindle and surrounded by a 
cylinder revolving therewith. The cylinder has 
external blades, arranged so that when revolving in a 
tube the outer blades will blow and the inner ones 
exhaust, or vice versé. Several modifications are 
described. 

5901. Apparatus FoR ImPARTING STEP-BY-STEP 
Motion To Parts oF Mecuanism, 0. W. F. Hill, 
Norbiton.—28th December, 1883. 

A wheel mounted on an axis carries a circle of pins, 
which are acted upon by a pair of levers, moun 
that they can move in a plane at right angles to the 
axis. One lever has two acting surfaces at right 
angles, one surface acting on one of the pins during 
the forward movement, so as to rotate until the next 

in comes inst the other face. The second lever 

‘aces the former and its spring urges it forwards, this 

lever also having two acting surfaces. The two levers 

act alternately. 

5907. Steam BorLers AND THEIR G. Steven- 
son, Airdrie, N.B.—29th December, 1883. 

In one form the boiler consists of an up 
— ical shell for the separation and collection of 

the water level being at about the middle, and 
the principal heating surface consisting of tubes with 
water inside, and which are attached to the sides of 
the cylinder and extend down in inclined directions, 
crossing each other beneath the cylinder in a heating 
chamber. a" Poo is provided with an inner cir- 


5853. Fasrics, J. Sill Manchester.—24th 
December, 1883.—{A communication from D. Marcon, 
Paris.) 10d. 


This relates to the production of a double pile fabric 
united by the threads which form a revolving circular 
knife traversed by mechanism near the taking-up 
beam or beams. An improved letting-off motion; an 
improved picking motion; and mechanism for guiding ling, 
inserting, and withdrawing the wire in and from the 
shed are described. Two warp beams are used, one 
supplying the warp for the back of both 1 pieces, and 
the other the yarn for the pile for both pieces. 


special feeding apparatus for sup- 

plying to ‘the: is also described. 

5918. SappLes ror Bicycies, Tricy.es, &c., J. A. 
Lamplugh, pee —29th December, 1883. 6d. 

This relates an elastic saddle with "tightening 
appliances for ned the tension of the leather 
foundation. 

5919. Rotary BLowers, ExHAUSsTERS, AND Pumps, 
W. Aliday, jun., and E. Allday, Birmingham.— 
29th December, 1883. 6d. 

A case of nearly oval section contains two rotating 


5856. Evecreic Barreries, W. P. Th 
pool.—24th December, 1883.—(A communication Srom 
ida C. Himmer, New York, 6d. 

Relates to a carbon and zinc primary battery, the 
parts whereof are so connected together and to the 
outer circuit as to avoid all corrosion of the parts, and 
also to preserve the amalgamation of the zinc element. 
5861. on Frxmsc Cotours, &c., INTO OR ON 

Manrsce, Woop, Ivory, ANP OTHER MATERIALS, G. 
Hand-Smith, London.—26th December, 1883. 8d. 

The colours are applied to the material by printing, 
dipping, or other suitable method, and the object is 
subjected to the action of heat and atmospheric air to 
which moisture has been imparted, the operation 
being carried on in suitable apparatus. 

5862. Manvracture or Waite Leap, G. Hand-Smith, 
London.—26th December, 1883. 6d. 

This relates to the manufacture of white lead from 

metallic or blue lead, by submitting — 


within a suitable chamber to the action of 
acid vapours and air prepared in a saturating chamber, 
and introduced under pressure into and allowed to 


expand within such chamber. 

5867. Baskets, SKELETON BARRELS, oR CRATES FOR 
Carryine Acip Carsoys, &c., H. Brunner, Widnes. 
—27th December, 883.—(4 communication from C. 

relates to an impro' machine for 
skeleton barrels or crates. 

5869. MosicaL A. Dunlop, Glasgow.— 
27th December, 1883. 

This consists in th musical instruments 
having fixed sounds—thatis, sounds not being capable 
of variation at will by the performer like the sounds 
producible from violins and trombones—to play in 
eight major keys and their relative minors with only 
about fifteen, sixteen, or seventeen perfectly tuned 
non- tempered sounds in every octave, and not 
requiring more than one very simple keyboard and 
only a few more finger keys than usual in tempered 
instruments, and little complication. 

5873. anp Gas FROM MINERALS, &c., 
N. Mc.F. Henderson, Linlithyowu.—27th 
1883. 6d. 

The minerals are treated at different stages in con- 
tiguous retorts, and through the fresh minerals at 
their first stage the matters proceeding from the 
partly _ minerals at their second —— are passed, 
each c to the first and 
second ran of treatment i in the same retort. 

5877. Nicur Licuts, S. Clarke, Child’s-hill.—27th 
December, 1883. 6d. 

A mould or block of fatty material with a central 
is of diam at base than at 

e upper end, and a wrapper 0 per applied 
round the mould, the bottom is filed in woth sister 
of Paris, so as to form a base and thin Pha ton 
the sides of the block. 

5880. Sewixc Macutnes, A. Greenwood and 8. Keats, 

Leeds. December, 1883. 10d. 

This relates to machines in which two waxed threads 
are used to produce a stitch suitable for welt sewing, 
the min being chiefly to supersede the use of a 
reciprocating looper. The feed is effected by the 
hooked needle, the needle bar receiving for this 
purpose an oscillating motion in addition to its 
vertical motion. A reciprocating bar held down to 
the work by a spring presser, and which in the case 
of welt sewing acts as a guide, assists the feed action. 
A stationary sewing plate, besides acting as a guide 
and support for the work, serves the purpose of a looper. 
5883. MacHINERY, F. Keywood, Notting- 

ham.—28th December, 1883. 

Mechanism is used to alter the ‘working angle and 
leverage of suitable jacks. A moving falling bar pro- 
duces warping length of loops. Sinkers with an 
additional neb each produce two loops, and sinkers 
with one neb and a wide catch are also used, 
sinkers having an opening for the e of thread 
carriers, to which swinging, rising, falling, and 

shagging movements are imparted. © sliding appa- 
ratus enables needles or points +s be pressed, elevated, 
supported, or selected as required. By these means 
loops may be removed in any part of the fabric, ond 
the stiffness or size of the leone is automatically 

lated in any part without interfering with the stiff. 


di These diaphragms consist of skeleton 
frames covered with sheet metal. 


5921. Macninery For CuTTING SHEETS OF STEEL AND 
oTHER Mera.s, W. 7. Beesley, Sheffield.—29th Decem- 
ber, 1883. 6d. 

The object is to cut the metal into strips of any re- 
quired width, and it consists in mounting in a frame 
two or more piirs of spindles one above the other, each 
pair geared together to revolve in opposite directions. 
The whole nest of spindles are also together. 
On each spindle a revolving cutter is mounted, the 
cutting edges being close enough to cut the metal 
which is passed between them. 

5922. Comrounp STEAM ENGINEs, J. and J. Saxon, 


—29th » 1883.—(Not ‘proceeded 
2d. 


with. 
The object is to prevent compound engines running 
away, and consists in admitting air into the low- ~pres- 
sure cylinder or into the air pump or its 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gasette, 
801,735. Ixsector, William B, Mack, Boston, Mass. 


—Filed January 19th, 1884. 
Claim.—(1) An injector of the class described, pro- 


vided with an ejector communicating with the water 
por bet in the injector and adapted to exhaust air 
eee and a valve whereby communication 


between the ejector and injector is automatically cut 

off when the ejector ceases to act, as set forth. 42) In 

an injector, a water valve having a salient extension, 

substantially as and for the purpose specified. 

301,748. Compixation Stop-cock, Hattie C. Park, 
Norwich, Conn., Executrix of Webster Park, deceased. 
—Filed September 20th, 1883. 

Claim.—The combination stop-cock herein described, 
consisting of the body A, having valve seat formed 
upon one side, as shown, and upon the other side the 
vertical rib 6, forming recesses ¢ on each side thereof, 


the cone-shaped valve d, - ng the valve seat and 
supported by the rib, and the screw A, for regulating 
the valve and securing the ‘peeing handle C, as 
shown and described. 


301,774. Governor VaLvE, James Tate, Bradjord, 
England.—Filed September 18th, 1883. 
Claim.—The combination of a valve and a piston 


(301774 ] 


with tae cylinder, so as to destroy the vacuum. For 
this purpose the governor is caused to open suitable 
cocks when a certain speed is attained. 


5926. Dynamo-ELEcTRIC MACHINES AND ELECTRIC 
_- de Ferranti, London.—29th December, 


This relates to a dynamo-electric generator in which 
a continuous current is uced, without the use of a 
commutator. A disc of copper rotates between two 
annular poles of an electro-magnet, and the current is 
carried off from the periphery by a film of mercury. 
In the meter a column of mercury, carried in an 
annular trough, oe when the current is 
radially through it, a rotary motion to the axis of a 
—_- by means of vanes projecting from the axis 
and dipping into the mercury. 


5967. Barre. Forminc Macurnes, P. M. Justice, Lon- 
don.—3let December, 1883.—(A communication from 
F. Myers, Hamburg.) 8d. 

discs upon which the staves are arranged do 
not turn, but are stationary, and have a groove into 
which the staves are pushed through a notch in the 
outer rim of the groove and pushed around in the 
grooves to make the form. Prior to ente the 
grooves the -— are pushed over a bulging device to 
give the bend. From the bulger the staves pass over 
wdow between the discs that press the staves out- 
released from its support when 
os two- of the barrel form is around the 
ring, the ring being then retained by the staves 
already on, —_ a. between it and the flanges of 

the disc until the other staves are pushed on. 


5971. Dressinc, ORNAMENTING, OR POLISHING STONE, 
ConcreTE, &., W. and T. Brindle, Upholiand, 
Decemb , 1883. 6d. 

A reciprocating rubbing surface of iron or steel is 
caused to reece Ay od against the surface to be 
dressed, and then parted from it sufficiently to receive 
a a of f fresh sand or water between the two sur- 


5972. Busts FOR DIsPLAYING Anexnan or Dress, F. 
Mclivenna, ster.—318 ber, 1883. 6d. 
This relates to ienuovements on patent No. 4811, 
A.D. 1881, and consists of a spring catch for ; adjusting 
the height of the bust, and which can also be used for 
a The skirts of the bust are 
made collapsible. 


5978. MANUFACTURE OF CARBONS FOR INCANDESCENT 
ELEcTRIC ger J. W. Swan, Bromley, Kent.—31st 
December, 1883 

To ensure that the filament shall be of a homo- 
pe and solid texture, and that its section should 
uniform throughout, it is constructed by forcing a 

mixture of nitro-cellulose and acetic acid through a 

die, and the filament so formed is subsequently 

deoxidised and carbonised. 


5979. RecENeratIve CoKE Boult, 
London.—3lst December, 1883.—(A communication 
Schlesiche Kohlen Koks Werke, Germany.) 


hts cunts ts in the combination of an ordinary 
coke furnace with a Siemens’ regenerative furnace, 
means of which a higher temperature may be obtain 
and also the tar and ammon: liquor, which are set 
——- recovered. Three chambers are employed, two at 


of any other part. 
5385. InpIcaTING OR SIGNALLING TIME By ELECTRICITY, 
rookes, London.—28th ber, 1883.—(A 
communication Jrom L. N. Downs, Boston, Mass., 


4.) 
This relates to a mite and a) tus for reporting 
time to the subscribers of you system by 
means of a single standard clock and signals repeated 


b the latter being heated toredness, 
and then filled with coal. The gases generated pass to 
a receiver, where the tar weg and then pass to one 
of the v4 t the base, becoming 
heated, rise to a busti iat th the top 
chamber, to which air is admitted. The burning gas 
passes to a series of chambers formed by partitions, 
and then to the regenerators in the base, and heat 
bricks piled loosely therein. 


controlling the same, a steam cylinder in which the 
piston works, steam inlet and an outlet pipe U, valve 
therefor, weight R, and armature P, all tantially 
as set forth. 


301,872. ARMATURE FoR DyNAMO-ELECTRIC MACHINES, 
Eagar A. Edwards, Cincinnati.—Filed October 18th, 
1883. 


Claim.—(1) An armature composed of a series of 
rings D, having air spaces c, in combination with air 
spaces N and M between the rings and coils and core, 
for conducting currents of air endwise into the interior 
of the armature and rapamryy ae | it radially outward, 
substantially as herein set forth. (2) A dynamo or 
machine provided with discs 
inclosing the ends of the armature, having air orifices 
H at or near the axis, and with air sper hob week 
between the rings or coils and core for carrying the air 


‘GNGS 


through the armature coils and discharging it radially 
outward through spaces c, substantially as wherein set 
forth. (3) An armature of the d 

core B, having air spaces N Pomenael Tongitudinalle 
along periph ery of the core B and between the rings or 
coils and core, in combination with the rings D, having 
air spaces c between them, and the discs , inclosing 
the ends of coils I, with the air orifices H near the axis 
A, substantially as herein set forth. (4) In an arma- 
ture for a dynamo or magneto-electric machine, the 
metallic discs F, inclosing the ends of the coils of the 


armature, vided with ‘the radial seam G, for pre- 
venting the ae of the induced currents, 
substantially as herein set forth. 


301,940. Bett TicuTener, Robt. C. Wall, Allegheny, 
Pa. —Filed December 28th, 1883. 
Claim.—(1) Ina belt-tightening ‘device, the plates 
having suitable slots, in combination with the thread 
bolt d, the = lever ¢, pivotted thereto, and the nut 


el, having the ribs substantially as set 2) In 
a belt-tig tening device, the rod g, having roe 
threaded ends, and the form 


therewith, in combination with the lever l, edn doable 
pawl myand the reversible handle n, having the spring 
n2, substantially as set forth. (8) In a belt tightener, 
the clamps B By, having hooks s, in combination with 
the rod g, having oppositely-threaded ends, the nut 0, 
having a hook ol, the chain p, and mechanism for 

rotating nh rod g, ee, as set forth. (4) The 
rod having oppositely-threaded ends, and the ratchet 


h, in com ng with the lever /, the double pawl m, 


pivotted to said lever, and the detachable and 
reversible handle n, having the spring n?, substan 

as set forth. (5) The ratchet A, in combination wit! 
the lever /, having recesses at its end, as described, the 


[301940 | 
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double pent m, pivotted in a slot in said lever, the 
detachable and reversible handle n, having the prongs 
nl, adapted to fit in the recesses of the lever form- 
ing a wrench socket, as described, and the spring n°, 
substantially as described. 


301,982. Sream-acruatep VALve, Harlow, 
Hoboken, N.J.—Filed February 20th, 1 
Claim.—The combination, wit the pn cylinder 
and piston, the auxiliary cylinder and piston, and 
main valve of a direct-acting pump, of an auxiliary 
valve-bore extending axially from t main 
and an auxiliary valve consisting of a rod or stem 
dly attached to the main and 
said re, substantially as herein d 
poor tenn ag with the main cylinder and piston of a 
direct-acting pump, of the auxiliary cylinder F, con- 


982 


structed with the cushion ¥ +e eel, the main ports 
6 61 and wand an 9g 7, of the auxiliary piston and 
main valve, and an aux iliary valve attached to — 
moving with the main piston for controlling the 

alternate exhaust from the ends of the auxiliary 
cylinder, substantially as herein described. The com- 
bination, with the main cylinder and piston, of the 
auxiliary valve chest or casing E, and auxiliary 
cylinder F, constructed with ports and bbl b2 
eelggihi il i, the main valve H, and auxiliary piston 
I, and the auxiliary valve consisting of the rod or stem 
‘and or small pistons substantially at herein 

escribed. 


301,997. Garr Puttey, Oswald Jackson, Carrollton, Jil. 
—Filed February 26th, 1884, 
Claim.—The combination, with the pulley A, having 


a grooved provided with bb and slots d d, 
of the jaws B B, having ribs or lugs cc, 
springs ff, and washers gg, substantially 


CONTENTS. 
Tue Enciveer, August 22nd, 1884. PAGE 
SHear-BINDING Reapinc Macuines. No. I... .. 135 


Nores on THE Excursions TO WORKS BY THE 
INSTITUTION OF MECHANICAL ENGINEERS .. .. 1 

NOTES AND MEMORANDA os 137 

MISCELLANEA .. 137 

RAILWAY AND Roap Brivcg, 
trated. 


) 
Tue St. GoTHARD TELEGRAPHS. (lustrated. 
ANDERSEN'S ELECTRO-MAGNETIC CUT-OUT. 


Lerrers To TRE EpITOR— 
Warer-tuse BorLers co co oe 10 
Prospects or YounG ENGINEERS . oo co oo 
Mr. Moon on Continvous Bnaxes eo cc co 
or New Sours WALEs.. 
MecuawicaL STOKERS .. .. .. «+ 14l 
Liquip Furt.. .. co co oo 
REVOLVING LANTERN FOR 
LEADING ARTICLES— 
Sir T. Brassey on THE Navy - 143 
Continvous BRAKES ON THE LONDON AND NortH- 
Exvecrric LIGHTING .. . oo ee es 
Tne TREVITHICK MEMORIAL |. .. 144 
Tue Raw Trade . 144 
Maxine Crank SHAFTS WITHOUT SPECIAL Toots. 
(Illustrated.) .. ee eet ot 00 
Licutsnip LANTERNS |. oe 145 
INTERNATIONAL INVENTIONS “Exuipition «+ « 147 


Economy OF ARC LIGHTING... .. .. os 
AMERICAN Notes .. ° 
Tuer Iron, Coat, anD GenwRAL TRADES OF 

MINGHAM, WOLVERHAMPTON, AND DISTRICT .. 149 
Nores FROM LANCASHIRE .. .. 
Nores FROM SHEFFIELD .. .. oe oe 
Nores FRoM THE NoRTH OF ENGLAND .. .. 
Norges WALES AND CounTizs oe 151 
Tue PaTENT JOURNAL .. 161 
ABSTRACTS OF PATENT SPECIFICATIONS. “(ilus.) +. 161 
ABSTRACTS OF PATENT AMERICAN SPECIFICATIONS, 152 


IW 
i | \ 
| NSA 
\ Yar 
A 
A? 
— 
WY 
Wa ) .. 138 
sw us- 
VAN SZ NGNGNGRGN 


29, 1884. 


THE ENGINEER. 


153 


SHEAF-BINDING REAPING MACHINES. 
No. I. 

In entering upon the descriptive part of this task, we 
have to depart from the alphabetic order as to names, 
which we should have followed, as we have not yet com- 
pleted the engravings of Messrs. Hornsby’s machines. We 


Howard at the R.A.S.E. Show at Carlisle, 1880. It was | marked “table.” 


not until the following year at the Derby Show that the | 
knotting hook and the a string grip were shown in 
sheaf binders of the Appleby type, manufactured by 
M’Cormick and others. Appleby had doubtless been 
working simultaneously with f. and F, Howard in solving | 
this problem.” We are not intending to argue the point | 


Working on a crank shaft below, 
Fc.3 and passing up through slots in 
this table, are the packing arms 
appearing thus, by which the straw 
is taken and packed between them- 
selves and the jaw piece standing 
up through the slot in the lower 


——— 
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TRIP GEAR AND BINDING MECHANISM. 


must describe Messrs. Howard’s 
machine first, because this firm sup- 
* plied us most quickly with the 
test number of drawin 

ey had three machines on the 
trial ground, all of which were 
to all appearances the same, but 
they were not—quite. One had 
the Appleby form of knotter, with 
rotary gripper, driven by a ratchet 
and pawl, like that illustrated in 
our impression of the 16th Sep- 
tember, 1881. Another had the 
Appleby knotter with the same 
gripper, driven by means of a worm 
gearing into a small worm wheel 
on the rotary gripper spindle, as 
shown in the engraving, Fig. 9. 
A third was constructed so that 
the binding platform was rather 
lower than that of the others,while . 
there was a difference in the trip 
gear. As to the rotary knot- 
ting hook and the worm-driven 
rotary gripper, it may be mentioned that, on the one hand, 
it is claimed by Appleby in America as a modification 
which he made on his own mechanism, while Messrs. 
Howard say:—“ Each of the machines tried was fitted 
with the type of knotting hook and rotary string-holdin, 
device illustrated and described in the specification of J. 
and F. Howard’s patent, No. 821, a.p. 1880. This form of 
knotting hook was first exhibited in England by J. and F. 


<HOWARD'S STRING-BINDING REAPING MACHINE—Fig. 2 
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HOWARD'S SHEAF CARRIER AND REEL SUPPORT AND ADJUSTMENT. 


part of the table, and below the 
stripper board, 
Fig. 2&4, thus: 
The string at 
bes time is in 
the gripper of 
the 
above the ta- 
ble, and in the 
end of the binding arm, which is 
appearing at the upper part of one 
of the slots in the table. The en- 
graving Fig. 2 shows the mechanism 
in the position it takes when the 
sheaf is just about to be tied. The 
pressure now brought against the 
compressor jaw or lever, seen in 
Fig. 2 and Fig. 4, causes it to move, 
and thus actuates the very —— 

igs. 6 


HOWARD'S STRING SHEAF-BINDING REAPER—Fig. | 


or question here touched upon, but we give what 
Messrs. Howard say upon it as touching the history of the 
subject. To describe the binder we must premise 
that the corn being led by the reel to the knives 
working in the fingers at A', falls on the travelling 
web B, by which it is led to and between the 

ir of webs working in the inclined box, and by these it 
is carried up and delivered to the binding platform 


gear shown at Fig. 5, and 

and 7. This, however, we will de- 
scribe in connection with an im- 
provement made in this appa- 
ratus, by which the increasing 
pressure on one of the packing arms themselves is 
caused to actuate the trip. This, as will be seen, is of 
importance, as the drag of the outgoing sheaf sometimes 
pulled on Fig. 4 and started the binding mechanism, and 
thus bound up a baby sheaf. Even the latter had, 
however, been prevented by a simple device, shown by 
dotted lines in Fig. 6 and in Fig. 5; but the release of the 
trip and starting the binder by pressure on the packing 
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arms, and therefore behind the sheaf, makes it much more 
difficult for the machine to choke with a rough crop, such 
as the barley referred to in our last impression. Fig. 8 is 
a diagram by which this improvement may be described. 
In this, P is a packing arm, working on one dipofa crank K, 
the other packing arm being shown in dotted lines. The 
arm P swings on the link &, which is pivotted on the end 
of the lever L. L is fixed to the trip shaft, by which a 
certain amount of spring pressure is exerted on L to keep 


it in the position shown. When, however, the sheaf has 
reached the proper size,and the pressure against the inside of 
the packer arm at N causes it to raise L to the position shown 
in dotted lines, then the trip shaft is rotated through a small 
angle, and the binding gear is started into motion, as now 


to be described by reference to Figs. 5, 6,and 7. At 
Figs. 5 and 6 is a large cog and cam wheel. On the shaft 
of this is the knotter and ejector, &. It is inter- 
mittently set into motion as follows: —Turning to 


Fig. 6, the end of the trip shaft, to which L of 
Fig. 8 is fixed, is seen, with the trip piece upon it, at C. 
When, then, L is raised by the pressure at N, Fig. 8, the 


| 


| the bent catch lever B pivotted at 


lever W, Fig. 6, is raised, and the excentric pawl X pivotted 
on the cog-wheel, which is loose on the packer crank 
shaft—see also Fig. 7—is freed. As soon as this takes 

lace, the small spring B, Fig. 7, forces the excentric pawl 
x into the position shown in dotted lines, under the action 
of the small spiral spring B, Fig. 7. This causes the pro- 
jecting of the pawl near the spring to come into con- 


tact with one of the two rollers R, which are on the back 
of the piece, shown in full lines at Fig. 6, and in dotted 


readily seen from Figs. 1, 2, and 5. The lever U, seen in 
Figs. 6 and 7, gets its motion from the wheel A, through 
the connecting-rod T, Figs. 6 and 5; and the shaft on 
which U is fixed carries the binding arm by which the 
string is carried round the hinder part of the sheaf to the 
knotter. The lever W, it should be mentioned, is loose on 
the shaft which carries it, The binding arm is grooved 
throughout its length, and thus securely carries the string, 
and lessens its chance of entanglement. Its section is 


HOWARD'S STRING-BINDING REAPING MACHINE—Fig. 5 


lines in Fig. 7. This piece being fixed to the packer crank 
shaft, which is constantly running, now drives the small 
cog-wheel G, and thus sets the binder mechanism at work. 
The lever W is raised by lever L against the resistance 
of the adjustable springs, Figs. 5 and 6, the adjustment 
affecting the size of the sheaf. Now, with the arrange- 
ment of packer trip described, baby sheaves are not likely 
to be made, but when the trip is effected as it is in one of 
the machines which eae by a front tripper, see Fig. 
2, p. 153, then the departing sheaf by hanging up may 
actuate the tripper before the complete revolution of the 
cam wheel A has put the lever W, Fig. 6, backin its place and 
stopped X. To avoid this, the continuation of the tripper 


- 


lever C, shown in dotted lines at Fig. 6, i we made, = 
. By this means the 


shown near Fig. 6. In our engravings, the travelling webs 
on the cutting platform, or the inclined webs by which 
the grain is elevated, are not shown, nor is the web which 
runs on the rollers of the buttor frame, seen in Fig. 5, by 
which the buts of the straw are brought to one position, 
and a flat but secured. 

Turning now to Figs. 9 and 10, which illustrate part of 
the knotter mechanism, it will be seen that the wheel A has 
two short cogsegmentsTandT'. In the form of the Appleby 
knotter, illustrated in Toe Encineger of the 16th Sep- 
tember, 1881, the gripper disc D was worked by a cam 
surface on the wheel A, which gave motion to a ratchet 
which drove the gripper disc. In the new form this is 
effected by the worm W, which is found to work more 
smoothly and certainly. We shall not dwell on the knot- 
ting here, as that was fully described in the above-men- 
tioned impression, and because some notice of its action as 
now made by Messrs. McCormick will be referred to hereafter. 

Figs. 5 and 11 show Messrs. Howard’s method of carry- 
ing the reel and the arrangement of the frame and levers 
by which that reel is raised or lowered, or put forward or 
backward, according as the crop is low or high, or is rough, 
or in good form, and so wants more or less persuasion to 
pass to the knives and platform. The motion is trans- 
mitted to the bevel pinion and wheel, see Figs. 5 and 11, by 
means of the drive chain running on seven spocket wheels 
seen in Fig. 2. Without lengthy description it will beseen 
that whatever the horizontal or verticaladjustment the chain 
gearing KK, Fig. 11, remainsunaffected. From Fig. 2 it will 

seen that Messrs. Howard drive their knives by means of 
(1)aconnecting rod, seenagainst the backsill, which connects 
a crank pin and (2) a cranked rocking shaft along the side 
of the machine. At the other end of this shaft is (3) 
another pomp | rod. There is thus (2) and (3) more 
than in most machines, and four more bearings than in 
those which drive direct from one connecting rod. 


AUSTRALIAN Natives AND Water TANKS.— A 
correspondent of the Indian Railway Service Gazette, writing from 
Australia, says:—‘‘The aboriginals of these colonies are a queer 
race, and the various ideas introduced by the white man are to 
their unsophisticated natures great mysteries. Some time back, 
during the construction of a railway in the back districts, the 
workmen were engaged erecting a tank for supplying the loco- 
motives with water. A number of stout piles were erected and a 
large iron tank fixed on top. While these operations were being 
conducted a number of black fellows were watching their progress 
and they conceived the idea that the water tanks were to & placed 
up so high to prevent these aboriginals stealing the water—it was 
in a district where the water supply is precarious. One of their 
number informed the workmen that if black fellow—the aboriginal 
—was dry he could easily climb up and get a drink. He was told 


tripper C is from moving, as shown at Fig. 5, ex- — 
cept when the little cam piece above B on the periphery of drink then, and him take long time to grow te lak him there 5 


wheel A depresses the lever B and so frees the tripatE. The | besid 


cam of the wheel A works, by means of the spring, connect- 
ing rod, and levers seen below it, the sheaf packing 
jaw or abutment, Figs. 2 and 4. The shaft on 
which the wheel A is fixed carries the knotter device 
and the segmental cog and cam wheel by which the 
knotter and the ejector fork or arms are worked, as will be 


es fire no want water.’ A few days after the ballast engine 
came along and took water at the crane. The black fellows set up 
a shout and cried it was a new animal, he drink big drink all at 
horse’s tail—referring to the pipe of the water crane being put 
into the tender of the engine. I need not say this speech caused 
the driver and his stoker—a new hand in the colonies—to have a 
jolly good laugh at the new idea these blacks had of their iron 
orse,” 
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RAILWAY MATTERS. 


AMERICAN journals record with pride that not a single passenger 
riding last year in a passenger train on the Massachusetts rail- 
roads was killed except from his own fault, and there were over 
co passengers carried an average distance of fifteen miles 
each, 


‘* SuPPOSE,” said an examiner to a student in engineering, “‘ you 
had built an engine yourself, performed every part of the work 
without assistance, and knew that it was in complete order, but 
when put on the road the pump would not draw water, what 
would you do?’ ‘I should look into the tank and ascertain if 
there was any water to draw,” replied the student, 


Locomotives have-fallen in price very heavily in the United 
States in the last few months. A contract for building ten loco- 
motives at 8000 dols. each, delivered, has just been taken, it is said, 
by an eastern company which sold locomotives precisely similar 
only a little over a year ago for 15,000 dols. A broker who has an 
order for two 38-ton standard gauge passenger locomotives, has 
received offers to make them at 6000dols. In December last he 
paid 8000 dols. for locomotives of the same class, 


THE Chicago, Burlington, and Quincy Railway Company is 
testing an arrangement for destroying weeds adjoining the track. 
It has been fitted on an engine at the Aurora shops, and consists of 
two iron pipes projecting on each side of the engine in front. The 
exhaust steam is conducted into these pipes instead of through 
the smoke-stack, and the steam and gas are thereby thrown out 
close to the track in front of the engine on each side. On a trial 
trip weeds and grass were cut down and destroyed some 2ft. on 
each side of the rails, It is proposed to run an engine over the 
entire road in this way. 

THIRTY-NINE railway companies in the United States have had 
granted to them the fee simple of 179,922,528 acres of public lands 
—a territory exceeding in extent the State of Texas. Nearly 
11,000,000 acres were sold to the railway companies during the 
last fiscal year, for which the Government received in cash over 

00,000, The difference in the prices at which the companies 
buy and at which they sell is strikingly shown by the statement 
that they have received nearly £14,000,000 for 14,310,204 acres 
which they have sold off. The quantity which they still hold in 
their own hands is estimated at 164,512,234 acres. 


THE London, Chatham and Dover, Railway Company is carrying 
out an extensive station enlargement at Herne Hill. ‘The enlarge- 
ment of the station area is being effected by the ti of a 


series of arches which will carry three additional lines of rails, and 
also provide space for a new central platform upwards of 300ft. in 
length. Several new waiting rooms and other offices are in course 
of erection, Thestation will be almost double its formerarea. The 
enlargement isin anticipation of the greatly increased traffic which 
is expected to converge at Herne Hill consequent on the opening of 
pandas ol station and bridge at Blackfriars, now in course of con- 
struction. 


THE statistics of the working of the Indian Railways during the 
half-year which ended on December 31st show that twenty broad- 
gauge lines were at work with an aggregate of 7261 miles open. 

hese lines earned Rs.6,04,22,188, and there was expended a sum 
of Rs.3,11,75,775, leaving a balance of net earnings of Rs.2,92,46,413. 
The narrow-gauge lines, fourteen in number, with a length of 3148 
miles, earned Rs.1,12,64,467, against an expenditure of 
Rs.71,61,613; the balance of net earnings being Rs.41,62,864. 
Taking all the lines together, we find that there were 10,410 miles 
open, on which the total capital expended was Rs.1,42,36,71,978, 
and which gave in the half-year a nce of net earnings amount- 
ing to Rs.3,34,09,267. 


THERE are, an American paper says, more than 10,000,000 iron 
car-wheels in use on American railroads, and it requires about 525 lb. 
of pig iron to make one wheel. About 1,250,000 wheels are worn out 
every year, and the same number of new ones must be made to take 
their places. The iron men are called upon for ey | a small pro- 
portion of the 312,500 tons of material required for these new 
wheels, however, for nearly 290,000 tons are supplied by the worn- 
out wheels themselves. ese figures do not include the wheels 
on palace coaches and the better class of passenger coaches. The 
wheels on that grade of rolling stock are now made almost exclu- 
sively of paper, and are lighter and quite as serviceable as iron 
ones, 

THE Chicago, Milwaukee, and St. Paul Railway is experimenting 
with Woolley’s patent electric head-light. The engine and dynamo 
are placed on the running board on the left-hand side of the loco- 
motive, opposite the air brake pump. The engine and dynamo 
occupy a space 34in, in length by 10in. in width. The dynamo is 
18in. square by 10in. high. The armature is made up of discs, 
and is 12in. long by Gin. in diameter. The power is furnished by 
a small rotary engine, built by the Noteman Engine Company, of 
Toledo, O., which runs at 600 revolutions per minute. The engine 
is connected to the shaft of the armature , the governor being 
on the opposite end of the shaft. The American Machinist says: 
The dynamo is closed so that it cannot be injured by the weather, 
&c. The lamp used is a focussing arc lamp, with an ordinary loco- 
motive reflector, regulated from the cab of the locomotive. 


Ar the recent half-yearly meetings reference was made by the 
chairmen of the principal railway companies to the continual fall- 
ing off during the past few years in the first and second-class 
og oe traffic, and to the remarkable growth of the third-class. 

he Times says the ‘‘ only wonder is that the companies have not 
seen their way to remedying the state of things of which they com- 
plain, Asarule, there is absolutely no proportion between the fares 
of the three classes, and in many cases even a second-class passenger 
pays over 100 per cent. more than one who goes by third-class. The 
chief advantages obtained by travelling in a superior class are 

ter eat ped and above all, less risk of objectionable company, 
ut too high a price is asked for these advantages. Moreover, as 
matters are at present, a person who has paid for travelling first or 
second-class cannot feel sure that he will not have his carriage 
filled with third-class passengers, a in the busy parts of 
the day. This is, perhaps, a matter which the companies could 
remedy by increasing their rolling stocks, but in any case the only 
effective means for restoring the higher class traffic would be a 
reduction of the altogether disproportionate fares now charged for 
that kind of passenger accommodation, anda faithful observance of 
the — contract entered into with the passenger—namely, that 
he shall not be subjected to the irregular incursions of persons who 
take third-class tickets and then ‘ get in anywhere.’ ” 


CONSIDERING the extent of territory and population, the island 
of Sicily is one of the worst off in Italy as regards railways, and of 
the seven provinces of Sicily that of Saget is the poorest of all 
in this res Palermo had to fight sixteen years before it 
obtained a Bill for the construction of a line connecting it with 
Girgenti and Catania, and five or six years more were spent in idle 
talk as to whether the line should pass by Montedoro or Caldare. 
At last it was decided to direct it through Montedoro, but this 
decision was subsequently abandoned. The same procrastination 
has attended the construction of the line that was decreed in 1879 
to run between Messina and Palermo, along the northern coast of 
Italy. Syracuse in 1864 was in communication with Catania 
and Messina by a liné along the coast, but the interior of the pro- 
vince was not much benefitted; and in 1879 a decree was obtained 
for the construction of a line between Syracuse and Licata. The 

n Government, however, seems to be in no hurry to begin the 
works, and it is not yet decided what course the line will take. 
For want of means of communication, the once important town 
of Sciacca has lost its trade and industry, and has much retrograded 

«flate. A Bill was according] some time ago for the con- 
struction of a line connecting Palermo with Sciacca vid Corleone, 
an = the preliminary steps of expropriation have been 


NOTES AND MEMORANDA. 


In London 2660 births, and 1579 deaths were registered last 
week, The annual death-rate from all causes, which had been 21°1 
and 21°2 per thousand in the two preceding weeks, declined to 20°5. 

At the Royal Observatory, Greenwich, the mean temperature of 
the air last week, was 65°7 deg., and 4'2 deg. above the average. 
The duration of = wont bright sunshine in the week was 47°9 
hours, against 56°3 hours at Glynde-place, Lewes. 

As a mixture for cleaning paint the following is given:—Dis- 
solve 20z. of soda in a quart of hot water, which will make a 
ready and useful solution for cleaning old painted work prepara- 
tory to repainting. The mixture, in the above proportions, should 
be used when warm, and the woodwork afte: washed with 
water to remove the remains of the soda. 


Pror. F. NEESEN has published a org in the Archiv fiir Artil- 
lerice-und Ingenieur-Offiziere for on Sebert’s method of 
registering the velocity of shot within the tube of a gun. bert’s 
apparatus necessarily registers for a space somewhat shorter than 
the diameter of the ball. This defect is remedied and the regis- 
tration extended to the whole length of the tube by means of a 
revolving appliance to which the ome tuning-fork is attached, 
and pret ¢ allel with the periphery of the cross section of the 
shot. Pencils fastened to the prongs of the tuning-fork and 
vibrating with it are thus made to describe curves indicating the 
velocity of the ball in its course through the tube. 

In a report by her Majesty’s Agent and Consul-General in Siam, 
which has just been published, it is stated that the casting of 
bronze statues of Budda is carried on in Bangkok. The process 
employed is that known as ‘‘en cire perdue,” and the alloy used 
consists of copper and lead, sometimes with the admixture of a 
small quantity of zinc. A clay model is first made; upon this a 
coat of wax is moulded, and over this again is put another layer of 
clay. The whole is then baked, the wax running off through aper- 
tures left for that purpose, and the central core being kept in its 
place by iron pegs. The alloy is then run into the space previously 
occupied by the wax. 

In his Cantor lectures on alloys used for coinage, Mr. Chandler- 
Roberts, F.R.S., chemist of the Mint, said:—‘‘ A short cylinder is 
the ——— form which, next to the sphere, presents the 
smallest surface for the eon weight, and, consequently, in 
order to reduce the wear of coins to a minimum, their thickness 
should be equal to their diameter. Such a form would present 
many inconveniences; but, on the other hand, coins should not be 
made too thin, and much may be gained by even a small approach 
to theoretical requirements. A good practical rule for calculating 
the most useful diameter of a coin from its weight is given by the 
following formula:—D = P{/ G. D = diameter in millimetres, 
G = weight in grammes, P = a certain number found by experi- 
ment = 11°3 for all gold coins.” 

TuE following is given ting an interesting clock in Trinity 
Church tower, New York, which is the heaviest in America :—The 
frame stands 9ft. long, 5ft. high, and 3ft. wide. The main wheels 
are 30in. in diameter. There are three wheels in the time train, 
and three each in the strike and the chime. The winding wheels 
are formed of solid castings 30in. in diameter and 2in. thick, and 
are driven by a “‘ pinion and arbor.” On this arbor is placed a 
jack, or another wheel, pinion, and crank, and it takes 850 turns of 
this crank to wind each weight up. It requires 700ft. of 3in. rope 
for the three cords, snd over an hour for two men to wind the 
clock. The pendulum is 18ft. long, and oscillates twenty-five times 
per minute. The dials are 8ft. in diameter. The three weights 
are about 800, 1200, and 1500 1b. respectively. The Scientific 
American says, & re box is placed at the bottom of the well 
that holds about a bale of cotton waste, so that if a cord should 
break the cotton would check the concussion. 


Mr. W. Crookes, F.R.S., and Drs. W. Odling and C. Meymott 
Tidy, reporting to the official water examiner for the metropolis 
on the composition and quality of daily samples of water supplied 
to London during last month, state that of the 189 samples 
collected by them from the mains of the seven London water 
companies deriving their supply from the Thames and Lea, ‘‘ the 
whole were, without exception, clear, bright, and well filtered.” 
Altogether the quality of the water supplied to the metropolis 
during the past month, as indicated by its state of aeration, and 
by its freedom from turbidity and excess of colour and organic 
matter, continued excellent. As commonly happens in July, the 
proportion of organic carbon found in the water, though still low, 
was a little in excess of that met with in June. Thus, the mean 
quality of organic carbon present in the Thames-derived water 
supply of the past month amounted to 0°123 part in 100,000 parts 
of the water, as against 0°114 part. met with in the preceding 
month. This habitual slight rise in July is ordinarily followed by 
a more decided fall in August and September, to be ded, how- 
ever, in its turn, by an appreciable rise in October and November. 

ACCORDING to the report of the secretary—Mr. J. S. Jeans—of 
the British Iron Trade Association, the make of pig iron in the 
United Kingdom for the half-year ended June 30th, 1884, com- 
pared with that of the corresponding half of 1883, was as follows :— 


Total of iron. 
irst Increase+ 
District. half half or decrease — 
of 1884. of 1883. in 1884, 
Tons. Tons. Tons, 
Cleveland .. .. .. .. 1,280,754 1,873,837 —93,083 
Scotland (part estimated).. 527,044 70,000 — 42,956 
West Cumberland .. .. 443,874 411,647 +32,297 
Lancashire .. .. .. .. 368,706 345,919 +22, 787 
8. Wales (including Mon- 
mouthshire) .. .. .. 450,633 466,302 —15,669 
Derbyshire .. .. .. .. 156,317 194,219 — 37,902 
South Staffordshire and 
Worcestershire... .. .. 185,065 189,000 — 8,935 
North Staffordshire .. .. 8,181 146,023 —17,842 
West and South Yorkshire. 132,910 144,500 11,590 
Lincolnshire .. .. .. .. 123,952 108,118 +15,834 
Northamptonshire 134,721 111,641 +23, 
Shropshire .. .. .. .. 23,000 7,820 —14,320 
10,463 21,199 — 10,736 
Notts, Gloucestershire, &c. 25,600 18,500 + 7,100 
Totals 8,991,220 4,138,225 


There was thus a net decrease of make in 1884 of 147,005 tons. 


THE Maerglin Lake is about to be drained. A correspondent of 
the Times says of the lake: ‘‘ Like many another thing of beauty, 
it is capable of working terrible mischief. From time to time it 
breaks its icy barriers, leaps in a mad torrent into the bed of the 
Marsa, and sp! terror and destruction in all the valley of the 
Upper Rhone. This happened in 1872, and again in 1878; and 
albeit in the latter year the river for the season—July—was 
abnormally low, and consequently able to accommodate a tolerably 
large flood, it rose in a few minutes at Brieg, 1°50 metre—4ft. llin. 
—and at Sion almost as much. Still it will be regretted that it 
has been resolved to drain the Maerglin See, and though it will 
not be — emptied, the my can hardly fail to rob this ice- 
born lake of much of its loveliness. The Maerglin contains ten 
million cubic metres of water, is 50 metres deep at the point where 
it is bounded by the Aletsch glacier, and 12°50’ metres at the 
opposite extremity, The basin of the lake is 1500 metres long, its 
direction is from west to east, and at the eastern end is the over- 
flow. It is here that the proposed operation will be effected, for a 
boring or lowering of the glacier would entail a greater outlay than 
Canton Valais is willing to make or the Confederation—which 
helps the undertaking with a subsidy—to ti The ing, 
540 metres long and 12°50 metres deep, will thus be at the back of 
the lake, and its effect will be to lower its level by 12°50 metres 
and diminish its volume by about one-half, the present mean depth 
being some 25 metres; and although the operation may not abso- 
lutely prevent future floods, they will be rendered thereby both 
much rarer and far less dangerous.” 


MISCELLANEA. 


Messrs. CHARLES BURRELL AND Sons, of the St. Nicholas 
Works, Thetford, Norfolk, have converted their partnership into a 
private limited company. . 

Tue London and North-Western Company’s new steamer 
Banshee made the e from the Poolbeg Light, North-wall, 
Dublin, to the Holyhead Breakwater, on the 11th inst., in three 
— one minute, the fastest cross-channel passage on 
record, 

Tr is noted that when the White Star steamer Doric, which was 
chartered by the New Zealand Shipping Company and made the 
fastest passage from New Zealand on record, was dry docked, the 
bottom was found to be quite clean, and the coating of composition, 
Kirkaldy’s, would have made another voyage, though the owners 
thought fit to renew it. 


TuE structural waterproof paper, which we recently described, is 
finding very extensive applications. We understand that the 
Liverpool Corporation are erecting some large temporary small- 
pox hospitals on the Park-hill estate, overlooking the Mersey, and 
these are being built in detached tenements of the Willesden paper. 
We also hear that the large buildings of the Amsterdam - 
tural Exhibition, opened this week, are constructed of this remark- 
able paper roofing. 

In our reference last week to roofs over the boilers of the Dowlais 
Company, we should have said they were a by Mr. J. 
Hodgson, Newport. These roofs are, it is true, of smail size, but 
they have some points of merit inthem. It is noticeable that many 
of the roofs in these large ironworks are not made on the works, 
but are built by other firms, many of them—some of large size, as 
at Ebbw Vale, the Dowlais works, and several large collieries— 
having been built, we are informed, by Messrs. Dyne, Steel, and 
Co., of Newport. 

Messrs. J. BAGSHAW AND Sons, of Batley, near Leeds, have 
recently fitted an engine with a 12in. cylinder 24in. stroke with a 
jet condenser, the air pump of which is of the rotary type, driven 

y a strap from a pulley on the crank shaft. The system has, we 
believe, nm invented by Mr. A. Brearley, Queen-street Mills, 
Batley. It is stated that, under unfavourable conditions, a constant 
vacuum of 11 lb. was maintained, occasionally touching 11} 1b. and 
12 1b., whilst the saving in dead weight of material, > ali 

wer, is very great. The price, also, will come in much less than 

‘or an ordinary reciprocating air pump. 

A NEW twin screw hopper dredger of 800 tons capacity, built 
and engined by Messrs. W. Simons, has been launciiedi com- 
plete from the works at Renfrew. It is named Valencia, and 
is the property of the Harbour Authorities of Valencia, Spain. 
It has been constructed under the direction of the engineer of the 

rt, Don A. de Lazar, and is a sister dredger to the Espana 

unched by this firm a few weeks ago. The Valencia is fitted 
with two separate sets o d engines of 500-horse power ; 
it dredges to 35ft. depth, and is fitted with the builders’ patent 
traversing gear to cut her own way in shoals, and will raise 400 
tons per hour. It carries 800 tons of its own spoil at a speed of 
ten miles per hour; these two duplicate hopper ca are intended 
to take the place of a large fleet of barges, tugs, and stationary 
dredgers, on the old system, which has been in use for many 
years. 


On the 19th inst. Messrs. Earle’s Shipbuilding and Engineering 
Company, of Hull, launched from its yard a fine screw steamer 
named the Martello, built for the Atlantic cattle and grain trade. 
The dimensions are 370ft. by 43ft. by 28ft. 6in., with long full 
poop, and turtle back forward extending abaft the foremast. The 
stern frame and rudder are of cast steel, by Messrs. W. Jessop and 
Sons, of Sheffield, and are the largest made of this material up to 
the present time. The vessel has a double bottom on the cellular 
plan, and divided into five compartments. Provision is made for 
600 head of cattle, with a complete system of ventilation, drainage, 
&c., for the same. Harrison’s steam-steering gear is fitted amid- 
ships, and strong hand screw gear aft. She will be fitted by the 
builders with inverted compound engines of 400 N.H.P., on the 
three-crank triple-expansion principle, having cylinders 3lin. and 
50in. and 82in. diameter by 4ft. 9in. stroke, which will be supplied 
with steam of 150 Ib. pressure from four steel boilers. 

A STEAMER, the Crocus, built by Messrs. Allsup and Sons, of Pres- 
ton, was launched on Saturday last, the 23rd inst., intended to run 
in the Wallasey ferry passenger service between Seacombe, New 
Brighton, and Liverpool. She is 130ft. ‘long, 35ft. beam, and 7ft. 
draught, and is propelled by four screws, two at either end of the 
boat. Every means has been taken to ensure the safety of the vessel 
in case of any collision, and she is divided into eighteen watertight 
compartments, and is built of steel throughout to the highest class at 
Lloyd’s. Thesaloons, which run fore and aft on themain deck, willbe 
lighted with the electric light. Both main and promenade decks are 
of teak. There are two complete pairs of engines, of the inverted 
compound surface condensing type, with cylinders 18in. and 37in. 
diameter and 24in. stroke. The boilers, which are of steel, have 
been made under Lloyd’s and the Board of Trade rules, for a 
— ressure of 1001b. Steam and hand combined steering 
gear wi fitted, and a patent steam windlass. The Crocus is 
the second of three vessels built for the Wallasey ferries by Messrs, 
Allsup, from the designs and under the superinten Messrs. 
Flannery and Fawcus, of Liverpool. 


THE new arm for the Swedish field artillery is an 8°4 centimetre 
steel breech-loader by Krupp, firing a shell weighing 6°7 kilogs., of 
which 0°24 kilogs. is explosive charge, with a a of powder of 
15 kilogs., at an initial velocity of 470 metres. The shrapnel and 
the case shot are almost as heavy, the former containing 135, the 
latter 192 balls. The gun barrel weighs 458 kilogs. Each battery, 
the American Army and Navy journal says, consists of six guns, 
eight ammunition and five baggage wagons, carrying 888 projec- 
tiles—that is, 148 charges per gun, of which fifteen sh and 
shrapnels and two case-shot are with the gun, and the rest in the 
ammunition wagons. For arming siege batteries, 12 centimetre 
guns and 15°5 centimetre howitzers have been experimentally 
introduced. Of the former arms, twelve of cast steel have been 
supplied by Krupp, the shell of which, weighing 16°8 kilogs., has 
an initial velocity of 475 metres. Other twenty-five guns have 
been manufactured in Sweden of cast iron with steel hoops. A 
12 centimetre gun and a 15°5 centimetre howitzer have becn made of 
Martin steel at the Bofors Works. Krupp has also supplied tight 
15°5 centimetre steel howitzers, and another one of cast iron with 
steel hoops has been manufactured at home. 


Sienork GABELLI, civil engineer, has published, in a recent 
official report, his ideas on uniting the Island of Sicily with 
the Italian peninsula by means of a tunnel. The first thing 
to be considered, according to Signor Gabelli, is the conformation 
of the sea bottom at the straits, and he states that it is beyond all 
doubt that in a south-easterly and north-westerly course, starting 
from Pizzo, on the coast of Calabria, and ending at Sant’ Agata, on 
that of Sicily, exists a submarine chain of mountains separating 
the basin of the Mediterranean ftom that of the Adriatic. The 
sides of these mountains are very steep ; in fact, while the crest of 
this ridge is only 110 metres under the surface of the sea, at two 
kilos. away from it the depth attains 260 metres; in front of 
Messina it is. 340 metres ; and in the offing of Reggio, 657 metres. 
The course of the contemplated tunnel is therefore clearly esta- 
blished from these hydrographical conditions. It only remains to 
be seen whether the nature of the soil is sufficiently solid and 
compact for the purposes required. It was necessary to ascertain 
the exact formation of the rock to be pierced, and on this point 
geologists differ. The tunnel, according to Signor Gabelli, would 
be 13,546 metres from end to end; cost 70,000,000f., and would 
take, if everything went smoothly, five years to complete. The 
question then becomes, would it pay, and would any com 


undertake a work of such magnitude with such a little know 
of the difficulties to be encountered? 
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THE ENGINEER. 


MACHINERY IN THE TEXTILE EXHIBITION, ISLINGTON. 


FARMER’S MEASURING MACHINE. 


THE VEXTILE EXHIBITION AT THE 
AGRICULTURAL HALL. 

Ir is difficult, if nov quite impossible, to imagine what com- 
mercial object is atteipea. by the Exhibition now being held, 
under the above somewhat un inviting title, at the Agricultural 
Hall, Islington. Any exhibition 12ils or succeeds in the direct 
ratio of ite interest, for few ;TOmoters are covered as to 
their risk by the rent which has been , id for space or for the 

of advertisements in the catalogue, and are therefore 
absolutely dependent on the shillings which are taken at the 
gates. The catalogue itself, unless it has been libera!ly patronised 
by advertisers, will not pay its expenses without a guod sale, a 
sale which can only be secured by the presence in the exnDition 
of a large number of visitors ; and, again, the exhibitors cq® 


only hope for a return of the great outlay incurred by them 
through the popularity of the show, which attracts not only the 
few who are directly interested, being of the same trade, but of 
the many who, in speaking of what they have seen, induce others 
to go, who spread the names of exhibitors abroad ; and it is this 
spreading of names which gives firms their reputation and brings 
them business. In carrying out any exhibition it is imperative 
that it should be thoroughly advertised ; advertised not only in 
newspapers, but by means of circulars and by agents who make 
it their business to call on all whom such an exhibition may 
concern. We know of an exhibition held in London last year, 
the management of which was in the hands of a gentleman who 
thoroughly understood advertising in its best and most inviting 
form, and irrespective of agents and the work of his own office, 
he sent out nearly one and a-quarter millions of circulars from 


the offices of a firm whose business it is to direct such communi- 
cations. No trouble was spared nor money grudged to make it 
a success; but the exhibition did not take the popular taste, and 
therefore failed, insomuch as that it did not recoup the manage- 
ment for its great outlay. 

The Textile Exhibition, so far as we can learn, has been very 
poorly advertised, even members of the trades to which it speci- 
ally appeals being to a great extent ignorant of its existence. It 
is y an Exhibition which should have been held in Man- 
chester, around which centre all who are interested in the tex- 
tile trades, not in London, where there are so few who know 
anything about the machinery employed in the great industries 
of Lancashire and Yorkshire. The preface to the catalogue tells 
us that it “is the first Exhibition of its kind which has been held 
in the metropolis; that Lancashire and Yorkshire manufacturers 
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will find much in the Exhibition that will interest them, and it 
is believed that a large number of continental and colonial 
buyers will visit it.” We are inclined to think that promoters 
of exhibitions have hitherto rather shown their wisdom in 
refraining from holding such an one. As nearly all the exhibits 
came from Lancashire and Yorkshire, we hardly see why manu- 
facturers should come to Islington to be interested; and if 
colonial and continental buyers visit this country they would 
consult their own interests better by visiting the works of 
er and its district than by going to the Agricultural 

On the occasion of our last visit the line of shafting on the 
left. of the Hall had through some oversight broken down, 
and the machines to be driven by it were inactive, while 
exhibitors on the right of the Hall, who expected to be 
driven from the shafting at their side, were calmly and 
patiently waiting the application of the motive power 
to the shafting, and were cynically doubtful as to whether 
they could get to work during the run of the Exhibition. The 
majority of the exhibits in the centre of the Hall were covered 
up, though it was the afternoon, and the number of visitors 
would certainly be included within ten ; indeed, the only activity 
in the place seemed to be displayed by a female attendant with a 
new patent match-box, who ve us if we had seen this; by a 
foreign lady who was most anxious to sell us a wonderful cork- 
screw; and by the attendants at a stall on which ubulators 
with wax babies in them were being displayed. It may perhaps 
be unreasonable, however, to expect exhibitors to be energetic 
to the visitors with the thermometer at 85 deg. A little later 
in the afternoon, however, the Tower spherical engines were at 
work, and machines were running on all sides; but though 
the Hall seemed to wake to life, the visitors still remained an 
absent quantity. 

The catalogue bers the exhibitors up to 200, but as many 
of them are given two numbers for one stand, it does not follow 
that 200 firms are represented; further, in several cases the 
same firm makes two or more exhibits, and if it be taken that 
about 160 firms in all are represented, we shall be about right. 
Of these many are well known, and have gone to a great deal of 
trouble and considerable expense to make the Exhibition a 
success, aud we can only regret that they are not likely to be 
considerably rewarded for their pains, Quite half the exhibits 


are to be shown in motion, power being supplied either from the 
line shafting at either side of the Hall, which is driven by a 
couple of Tower spherical engines, or by gas engines in the 
central part of the Exhibition. 

The first exhibit we came to is that of Messrs. Lancaster and 
Tonge, of Pendleton, near Manchester, and in it we notice par- 
ticularly the Lancaster steam trap, which have been previously 
illustrated in this journal. These traps have been improved and 
simplified during the last year by the employment of a quadrant 
which enables the trap to be pulled to pieces for examination, 
and to be fitted up again in a few minutes; they have also been 
improved by the use of an automatic air valve. These traps 
may be seen at work at the stands of Messrs. Farmer, Heenan 


LANCASTER AND TONGE’S PISTON. 


and Froude, Cooper Box and Co., and Frank Pearn, where they 
are acting with regularity and efficiency. The same firm also 
show their patent spiral spring piston, which indeed forms one 
of the main features of the exhibit, and which we illustrate. 
As will be seen from the engraving, the motive power is a 
straight spiral spring, diametrically forced into the usual rings. 
Messrs. Lancaster and Tonge claim that this piston differs 
essentially from any other in that the vertical is obtained from 
the lateral pressure and not vice versd, thus obviating any chance 
of the rings being forced too hard against the side of the 
cylinder by screwing down the junk ring, and they are paren | 
self-adjusting. They certainly give yery good results in a smi 


engine and pump in which they are working at this stand. 


This firm also exhibit their vibration lubricators, which are at _ 


work on the line shafting, and various other engineering 
specialties. 

Messrs. Tinker, Shenton, and Co., of Hyde, Manchester, show 
some of their “Hyde duplex boilers,” which are supplying 
a portion of the steam being used in the Exhibition. They are 
vertical compound boilers, if we may use the expression, the 
flame and heated being carried from the fire-box by means 
of a short vertical tube at the top—back—into a horizontal flue 
which runs from back’ to front of the boiler; this flue in turn 
discharges into an egg-shaped combustion chamber at the front 
of the inside of the boiler, and from which chamber a large 
number of horizontal tubes pass into the smoke-box which is at 
the back of the boiler. Messrs. Wm. N.and R. Dack have car- 
ried out a series of experiments to test the evaporative efficiency 
of these boilers, the results being extremely satisfactory. 

One of the most extensive exhibits is that of Messrs. James 
Farmer and Sons, of Salford. Indeed, this firm has gone to a 
great expense in sending to and fitting up in the Exhibi- 
tion a quantity of heavy machinery. The exhibit consists 
of a Universal calender, drying machines, patent creasing, 
measuring, and marking machines, and apparatus for bleaching, 
washing, chloring, scouring, soaping, dunging, and dyeing 
woven fabrics. The purpose of the Universal calender is to 
enable limited quantities of goods to be finished in various 
ways without requiring different machines. The machine 
consists of suitable framing, to which is attached all the 
requisite stave rails, batcliing apparatus, compound levers, top 
and bottom adjusting screws, and level setting down gear, also 
Stanley roller with all its adjustments. It is furthermore sup- 
plied with chasing arrangement and four bowls; the bottom one 
is of cast iron, with wrought iron centre; the next is of paper 
or cotton; the third of chilled iron fitted for heating by steam 
or gas, and the top of paper or cotton. By this machine 
are given such finishes as are known as “chasing finish” when 
the thready surface is wanted; “frictioning,” or what is 
termed “glazing finish,” “swigging finish,” and “embossing 
finish ;” the latter is done by substituting a steel or copper 
engraved roller in place of the friction bowl. This machine is 
also made to produce the “ Moire lustre” finish. The drying 


machine consists of nineteen cylinders, arranged with stave rails 


— 
| 
| 
| 
| ZZ Y Yt, | YY 


p 


158 


THE ENGINEER. 


Ave. 29, 1884. 


and plaiting-down apparatus. These cylinders are driven by 
bevel wheels, so that each one is independent of its neighbour, 
and should any accident occur to one or more of the cylinders 
or wheels, the remaining ones can be run until a favourable 
opportunity arrives to repair the damage. A small separate 
double-cylinder diagonal engine is fitted to this machine, the speed 
of which can be adjusted for any texture of cloth, and being of 
the design it is, will start at once on steam being turned on. The 
machine cylinders are rolled bya special machine for that purpose, 
and are perfectly true on the face. Their insides are fitted with 
patent buckets, which remove all the condensed water. In the 
machine exhibited, which is designed for the bleaching, washing, 
chloring, and dyeing, the cloth is supported by hollow metallic 
cylinders perforated with holes and co ted to allow the 
liquor used to pass freely through as much of the cloth as pos- 
sible; the open ends of the cylinders are so arranged that nearly 
all of their area is open to the action of the pump. The liquor, 
which is drawn through the cloth into the inside of the cylinders 
by the centrifugal pumps, is discharged back into the cistern 
by a specially constructed discharge pipe, so devised that the 
liquor, which is sent into it with great force by the pump, is 
diverted so as to pour straight down in order to prevent any 
eddies, which could cause the cloth to wander from its course. 
The cloth is supported to and from the cylinders by fiat 
perforated plates in such a manner that the force of the liquor 
cannot bag or displace the threads of the cloth, and by this 
means also the liquor has a further tendency to penetrate the 
fibres of the cloth. Means are provided for readily and expedi- 
tiously cleansing the entire machine. The next machine which 
we have to notice in this exhibit is Farmer's patent marking 
and measuring machine, the purpose of which is to stamp on 
the cloths the lengths of the same at regular distances. It is very 
desirable that drapers should have some simple means of discover- 
ing at a glance whatamountof material they haveinstock without 
the necessity of unrolling their cloth to measure it, and this ma- 
chine seems to perfectly meet the demands of the case. The 
arrangement for effecting the printing and inking is shown in 
our engraving at A. It is contained within a small disc, which 
can be moved at will, so that it can be adapted to various 
widths of cloth or other material. A measuring roller runs 
beside the printing disc, and on this is stamped the required 
figures by a simple contrivance at the desired distances, say 
every five yards. The types are linked together into a roller 
chain which is carried by the dise A, and they ink themselves 
automatically from a flannel pad. The machine works in this 
way: The end of the piece to be measured is brought down 
until it touches the surface of the table, the marker is turned to 
zero, and also the finger of the dial on the end of the measuring 
roller. The machine is then started, and the lengths are printed 
at the required distances until it becomes necessary to cut out 
the first piecing or joint in the fabric. The dial registers the 
total length of the piece. Messrs. Farmer show many other ma- 
chines, which go towards making upa fine and handsome exhibit. 
The design and workmanship is of the highest order of merit. 

Messrs. Hick, Hargreaves, and Co., of Bolton, show some of 
their little barring engines, and some of Mr. William Knowles’ 
patent automatic supplementary governors. The barring 
engines, which are admirably designed and finished machines, 
are made for the purpose of turning heavy mill engines into such 
@ position that they will readily start, for it is well known that 
these engines frequently stop in such a way as that they require 
supplementary moving. The barring engine engages its toothed 
wheel in the cogs of the fly-wheel, and turns the engine until 
the big cylinders begin to do their own work, when it imme- 
diately drops out of gear automatically. The mere starting of 
the small engine puts it into gear on the fly-wheel, and the 
moving of the fly-wheel by means of its own cylinder throws the 
smaller engine again out of gear. 

Messrs. Frank Pearn and Co., always to the front at Islington, 
again make a capital exhibition of their specialities. 

Messrs. Garnett, of Cleckheaton, show some fine machines for 
reducing waste to wool, which are driven by a little oscillating 
engine. This latter is one of the features—though small, an 
important one—of the Exhibition; it is constructed according 
to Mr. Harrison’s design, inverted, the piston-rod coming on to 
the crank. Steam is admitted to the cylinder by means of a 
slide valve, in which friction has been reduced to a minimum. 
We hope to give some di from one of these engines, and 
to speak more in detail of it at another time. A few cotton 
spinning machines, sack hoists, ventilators, mechanical stokers-— 
by far the best of which is Hodgkinson’s, which we recently 
illustrated, and spoke of very favourably—an “Influx” 
injector, recently illustrated in our columns, and Gunnell’s 
automatic fire-extinguisher, both of which will be found in 
the exhibit of Messrs. Mather and Platt, No. 2, are the only 
remaining exhibits of interest in an otherwise most uninteresting 
and unsuccessful exhibition. 


LETTERS TO THE EDITOR. 


CHAIN PULLEY BLOCKS. 


Siz,—You kindly inserted in THE ENGINEER two letters and 
illustrations from me some months ago, the first making it known 
that I had made an addition to the variety of chain blocks, having 
the chain passed on and off the wheels through guides; and the 
second as having applied guides to the chain of the old common 
Weston’s. And now I would ask you for space for a third, to give 
my twenty years’ experience in the working of these useful 
ay wae chiefly from purchaser and user’s point of view, and 

the economy that can be applied to them in the course of tear 
and wear. Some fourteen years ago I came by a pair of .Weston’s 
that had been a short time in use, the chain links had just got to 
the period of wear to nicely fit one another at the inner ends, and 
the wheels looked at their best; but on trying them to lift even 
less than half the weight they were given out to do, the chain 
could scarcely be pulled on over the teeth of the largest wheel. 
On looking at the wheel and chain closely, I came to the conclu- 
sion that all that was wanted was a new wheel jin. larger in 
diameter, and accordingly ordered one, and when it came to hand 
and put to work, found it to be very little easier to lift with than 
the old one. I had the calibre of it taken and compared with the 
original, and saw that the new wheel was just a cast off the same 
—~ as the first. I thereupon re-ordered a wheel for certain to 
in. or ;‘;in. larger than the first, and after waiting several 
weeks, was told that no such thing as a second larger size of wheel 
was made for any size of blocks, and was told that the best way 
was now to get a new chain, then they would be like a pair of new 
blocks. The old chain could be cut up for some useful purpose, 
But I could not brook this very kind advice, and set about getting 
up & pattern myself of the required diameter, got a cast off it of as 
hard iron as would bore out in the centre, and so I got out of my 
trouble in this case by helping myself, and the same blocks are 
doing an occasional lift yet ; but several years ago I had to get up 
a second larger wheel to suit the lengthened pitch of the chain. 
By the circumstance of chain li when first put to work 


getting much more quickly worn at the inner ends than they do 


after the whole link end surface is bearing, the wheel and chain 
soon get away from ae of one another; the chain getting 
longer and the wheel si and consequently shorter in the pitch, 
and so they get antagonistic by degrees, and at length almost refuse 
to lift at all. For some years past I have had several repairs of 
2 ton blocks bordering on this state, and all of them with the 
chains but little worn or strained. On examining the extent to 
which the chains had got lengthened, I found that wheels 4in. 
larger in diameter were required to fit them properly, but before 
I should proceed to make a pattern, I called so lately as the 3rd of 
March last at the warehouse, out of which I got two pair of them 
to see if ever any extra size of wheels were yet made to work up 


the chains of blocks, so far as safe to do so, but was assured that- 


so far as was known to them, no second extra size of wheels were 
ever made, and then came the old story from manufacturers’ and 
vendors’ point of view, that the best and sure way was to purchase 
new ones, &c. But I thought that I would take my time and con- 
sider, so I set the pattern-maker to work again and got wheels cast 
for four pairs, but those two pairs I put Te quiaes on work best, 
as the chains never got hurt from getting jambed afterwards, and 
I have no doubt but they will do as much good service with the 
second wheels as they did with the first. 

As economy and durability in chain blocks may be looked to by 
others who have to buy them as well as myself, I would make the 
suggestion that they should all be fitted out with a second wheel 
at first, the largest one to fit the chain when it comes to be trouble- 
some to pull on the teeth of the first. The chain at this point will 
have come to the best time of its usefulness, and from my little 
experience and knowledge of them, I believe they will do more 
with the second wheel than they have done with the first ; further- 
more, with a second wheel the value of chain blocks would be very 
much enhanced to users, particularly when set out to —_ 
parts where new wheels or chains, or even new blocks possibly, 
could not be always got when required. Ww. ROBERTSON, 

ville Engineering Works, Dublin, 
August 11th. 


PATENTS AND TRADE MARKS. 


Srr,—Now that Pee and trade marks have been placed under 
the same Act of liament, and made subject to control by the 
same authority, there may be some danger of the real distinction 
that exists between them becoming lost sight of in such a manner 
as to prejudice the legal administration of patents by overlaying 
it with an excess of officialism. I think, therefore, it may be use- 
ful to draw attention to a few points of essential distinction that 
are liable to be overlooked by some who occupy influential positions, 
and who may be disposed to act on the assumption of an analogy 
that does not exist. 

The object of a trade mark is to indicate who is the manufacturer 
of an article found in the market, and the mark itself is merely 
an arbitrary symbol chosen by the manufacturer for the purpose of 
identifying his name with the article. The only interest the public 
have in the matter is the security afforded by the mark 
that the article is really the manufacture of the party intended, 
whose name is supposed to be some guarantee for the genuineness 
or good quality of the article manufactured or sold. Beyond this, 
there is nothing to show value or improvement in the article or 
production, it is only to be inferred from the confidence felt in the 
producer; and the greater the antiquity of the mark used by him, 
the stronger is the inducement to trust to it, as evidence that the 
public have for a long time been in the habit of buying his goods. 

From these considerations it will appear that investigations in a 
court of law will merely turn on the right to use a mark deduced 
from its history, and on the evasion of the right by fraudulent 
imitation of it, and thereby trading on another’s name. This kind 
of investigation is such as ae to ordinary practice in a court of 
law, being simply an inquiry into fact not involving any technical 
question. 

There is a sense in which exaggerated official recognition of 
alleged rights of this kind might have a tendency to promote 
monopoly and stagnation unless guarded by judicial decisions, so as 
to give fair play to legitimate competition. 

Now, with regard to patents, it is obvious that in many of the 
points above refered to they are quite contrary in their essential 
characteristics. A patent must be a new manufacture. It must 
involve some addition to the existing stock of public knowledge. It 
has to do with a change in the intrinsic character of a manufacture, 
and in this way has a tendency to promote the growth and improve- 
ment of the manufactures of the country. It has, moreover, an 
important bearing on the union of capital and labour, and gives a 
chance to the latter to maintain its legitimate independence. 

All these considerations taken together serve to show how 
important to the interests of society it is to have a good and 
effective administration of patent law. This administration must 
be something very different from the exercise of mere official 
regulation, and requires a breadth of treatment that will do justice 
to novelty of ideas, especially when they surprise us by leaving 
altogether the beaten track of our previous knowledge. 

Any person conversant with the subject who considers the 
various provisions in the “‘ Patents, Designs, and Trade Marks Act, 
1883,” must see how much effort has been made to enable the 
inventor to put on record the exact iculars of invention which 
he is entitled to claim as secured to him by law, and, on the other 
hand, it will be seen how much has been done to enable the public 
to test the legitimacy of the inventor’s claims—at least, so far as 
regards individuals specially entitled to be heard, and to prevent 
the public from being taken by surprise. 

It will thus be seen that much technical investigation will be 
thrown on the courts of law, and many abstruse points will have 
to be determined in adjusting the rights My my and the 
public, respectively, on the several points rai by the provisions 
of the new law. For this reason it appears to me advisable just 
now, when we are about entering on the real work of the Patent- 
office—by dealing with complete specifications—to draw attention 
to the special characteristics of patents in distinction from trade 
marks. WILLIAM SPENCE. 

8, Quality-court, Chancery-lane, 

August 21st. 


THE PROSPECTS OF YOUNG ENGINEERS, 


Srr,—I have read with much interest the excellent articles which 
you have recently published on this subject; but I consider that 
although much light has been thrown upon the question, very 
little has been done to remedy the present lamentable state of 
affairs. When I first started the discussion some time back, one 
of the many objects which I had in view was to give those who are 
at present only pupils some idea of the struggles which they would 
have to encounter when they had served their time, in order that 
they might be fully prepared, and consequently take greater pains, 
to —_~ themselves; for as one correspondent has already 
mentioned, pupils are trained to believe that they have only to be 
able to say that they have served so many years with such a firm, 
who will give them a good character—or, perhaps, advertise to 
that effect—and they will receive an immediate appointment. 
But, alas, how soon they are doomed to disappointment! How- 
ever, “‘ Forewarned is forearmed,” and I venture to hope that some 
will have learnt a lesson from the correspondence which has taken 


place. 
I could not help feeling somewhat amused, on reading your 
article of August 15th, to find that ‘‘as no young man had written 
to say that he knew exactly what a mechanical engineer ought to 
know, and lacked work,” you seemed to think it a proof that 
no competent man was out of employment; but I should 
like to ask r if you really expected that any good man 
would “sound his own trumpet” in such a fashion. As a 
matter of fact, is it not the case that those who talk such a lot 
about what they know usually know the least? and I think I am 
ectly correct in stating that a man’s bluster varies inversely as 

is abilities; and for any man to have the presumption—for such 


it would be—to write to a newspaper and assert that he knew all 
that a mechanical engineer ought to know, would be mere bluster. 
Moreover, I contend that no young man could truthfully make 
such an assertion, because it takes a man years and years to learn 
“just what a mechanical engineer ought to know,” and by the 
time he has finished learning, or thinks he has, he is an old man. 

I quite agree with your remarks about examinations for engi- 
neers, as they would certainly be no test of a man’s ingenuity and 
practical ability. 

“A Young astoow ”* has decidedly hit the nail on its head 
when he refers to young engineers’ ignorance of prices, time, and 
labour, as well as their inability to take notes in works. 

Hitherto I have, except when absolutely obliged to, abstained 
from referring at any length to the worn-out, but by no means 

lied, question of premi upils ; but in your last issue you 
published a letter by a correspondent signing himself ‘‘ M. I. M.E.,” 
which certainly contained one of the most laughable statements I 
have ever read in my life, and I feel obliged to comment upon it. 
He stated that ‘‘he knew firms who took high premiums—£700 
—for two reasons: firstly, to keep pupils away; secondly, to pay 
for time lost in giving them a special training.” 

The first reason is really too funny, If a firm did not desire to 
take pupils, could they not say so? Surely no one could compel 
them to take pupils against their will. I have heard this excuse 
made before, but have always taken it ‘‘ with a grain of salt,” 
fully believing that the people who have told me so most certainly 
believe that “a bad excuse is better than none.” As regards the 
second cause, I can understand that better; but there are, never- 
theless two things to be said —- that: firstly, a very small 
proportion of the firms who do receive large premiums take the 
slightest pains to spend any time with their pupils ; and secondly, 
if a certain amount of time be lost in training the pupils, it is re- 

id, and more than repaid, when the pupil has learnt to do work 
~ which the firm will get a good price, and will not have to pay 
the pupil anything for his services. Thus itis to their own interest 
as well as the pupil’s, to teach him properly. 

I heartily second the opinions of your correspondent ‘*C.,” and 
shall look forward to his second letter. I further consider that he 
and all the other correspondents who have so kindly contributed 
their remarks on the subject deserve many thanks for having kept 
the subject alive, and not allowed it to flag; and also that you, 
Sir, deserve still more thanks for having allowed us to occupy so 
much space for this most important subject. 

August 25th. Ciaupk E, H, AvuDAIN. 


Srr,—I thank you for your courtesy in publishing my last letter. 
I hope the present discussion will result in ong ge a better 
and sounder method of training young men. ou, Sir, have 
observed in one of your leaders that a system of testing acquire- 
ments by examination cannot be practically carried out. Permit 
me to make the following observation about this:—I have, in my 
last letter, expressed the opinion that a true professional mechanical 
engineer is the man who is thoroughly well educated in the two 
branches of his business, viz., theory and practice. As regards 
theory, excellent means both of gaining a sound education and of 
having the extent of the student’s requirements tested, already 
exist. You will admit this. As regards testing a student’s infor- 
mation on practical subjects by examination, I think this also might 
be effected. Indeed, a little experience of a drawing-office shows 
that it might; any chief draughtsman speedily finds out the real 
measure of information possessed by a new hand. You have 
informed us that recently over 200 replies were received to an 
advertisement for a pee Pose and that not one suitable man 
was to be found amongst them. How was this ascertained? I 
consider this is a very important question. Assuming that 150 of 
the letters showed in themselves a lack of English education on 
the part of the writers, what about the remainder? Can it be 
ible that in this year of grace, 1884, every one of the letters 
trayed such ignorance on the part of their writers that the 
advertiser could not even give an interview to one or two 
of them? If such was the case, certainly education must 
indeed be at a low ebb. Perhaps, indeed I hope, I am 
wrong, and that at least one or two were given an inter- 
view. Such being the case, and their unfitness being thus 
discovered, we have here a precedent to guide us in an 
attempt to formulate a system of examination into a candidate's 
practical knowledge. If a marine apprentice presents himself for 
examination, to get a mate’s certificate, he is for one thing called 
on to describe how he would rig a ship. Very good; suppose a 
mechanical engineering apprentice seeks examination, say, in the 
second-class grade, is there any difficulty in applying the same 
principle? You yourself, in one of your articles, unintentionally 
suggest how to apply it, for you say, ‘Take the young man into 
a yard, show hima fly-wheel,” &c. I wouldapply the examination 
test on nearly the same lines. I would request the candidate to 
design a fly-wheel, so many feet in diameter, to weigh so many 
tons, to give the mixture to be put in the cupola, and its quantity ; 
to generally describe the processes of making the pattern for it, 
the wood used, &c.; to describe the casting, fettling, and other 
processes necessary to prepare it for work. I would require him to 
state the safe maximum s§ at which it could be run without 
bursting the rim, giving him a margin of safety constant. The 
same operations to be performed as regards a steam cylinder of 
given diameter and stroke, calling on him to design it complete, 
and describe all other operations connected with its manufacture 
to fit it for work, and to give cost of each of the arts applied to it ; 
time spent on drawings, on pattern, on casting, fettling, boring, 
facing, &c., and total first cost, adding also the usual trade addi- 
tions for other expenses, and, finally, percentage for profit. 
In order to obtain the necessary education in a works to p 
@ young man for such an examination, I would seek out a really 
‘ood firm, willing to take premium pupils, and I would propose as 
res: That my son be trained during, say, three years, to 
qualify him to pass a second-class examination before the proper 
body ; a certain sum to be paid as premium whether he passed or 
not, and a certain other sum or bonus to be paid only if he passed. 
If the pupil passed this first examination, and desired to gain a 
first-class certificate, let him return to these works, or, if expedient, 
go to others, to acquire a knowledge of a chief draughtsman’s or 
works manager’s duties, and again present himself for examination, 
the same method of paying premium being pursued. Employers 
would quickly find out the value of certificated men, and would 
employ them in preference to those who failed to pass. This would 
tend to prevent pupils purposely failing to pass, so as to escape 
paying the bonus, though I imagine there are few so dishonest as 
to attempt it in any case. ; D 
A correspondent of yours, ‘‘M.I.M.E.,” writes in a rather 
abrupt and discourteous style, and his feeling of anger seems to 
have spoilt his reasoning powers, for he says that firms ask pre- 
miums merely to deter parents from seeking to apprentice their 
sons. It is a free country, and I am not aware of the existence of 
any law compelling a firm to take an apprentice. He tells us that 
one firm charges £700, and it does so in order to cover time lost in 
teaching, and to pay for work spoilt. He, in the same letter, 
speaks of a firm in the North which takes pupils without any pre- 
mium. I confess this sort of reasoning is beyond me. The 
routine of work is much the same everywhere. If, then, one firm 
cannot receive an apprentice without £700 to cover expenses 
entailed, how is it that another firm can afford to take him without 
any premium? My own interpretation of ‘‘M. I. M. E.’s” meaning is 
—and I give it subject to his correction—that the £700 firm does 
not know how so to train a man as that he will speedily become 
in himself useful and profitable to it, and the firm in the North 
does know. 
““M.LM.E.’s” reasoning is weak in another way also; he 
rotests inst any one su ing that an engineering works is a 


ining school. ‘No one,” says he, “has time to teach.” And 
in the same letter he tells us of the £700 firm. Perhaps he means 
that that firm gets so little business that its staff has time to teach, 
and perhaps its need for £700 to perform what another firm can do 
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for nothing explains why it gets so little business, I write, of 
course, subject to correction, from ‘‘M.I.M.E.” Ihave had a good 
deal of works experience myself. I have, of course, been a pupil. 
I have been a leading, and a chief draughtsman, and I confess I 
fail to see what difficulty there is in teaching pupils. In my last 
letter I expressed the opinion that it was not essential for any one 
proposing to become a mechanical engineer to eé an expert 
fitter or smith. In my opinion, the drawing-oflice is the true 
school so long as the apprentice has access to the workshops, and 
is allowed to ask questions of the men, and to go about with note- 
book, rule, and callipers. It is not that there is no time to teach ; 
every time a new hand comes on he has to be taught, and taught a 
pies § deal, too, because the class of work will be strange to him, 
the existing patterns available for adoption, what drawings he is to 
refer to, where they are kept, and divers other matters are and 
must be told him; and as he is drawing wages, the sooner he is 
taught the better. The chief draughtsman must make time for 
this, for he will be expected to turn out just as many drawings as 
if the new hand was an old one. 

The root of the evil of the system of premium apprentice, is 
that once the premium is paid, there is no longer a motive to do 
anything with him, save to keep him out of mischief by keeping 
him in as much ignorance as possible. No doubt the heads of the 
firm are, in most cases, honest, well-meaning men, but from the 
nature of their own avocations they cannot personally train the 
apprentices. Yet they get all the money. The real trainers are, 
first, the chief draughtsman; and after him, in a lesser degree, the 
various foremen, not forgetting the worke manager. These get 
no part of the premium, however. I am decidedly of opinion that 
all who share in training the ap tice should share the premium, 
and I would pay the shares on the bonus system I have described. 

Complaints are common that good draughtsmen are not to be 
had, ould it not be to the advantage of firms to train their own 
men? I will, perhaps, be told, ‘‘Oh! if we train men, they will 
leave us when trained, to seek better places, and they will deprive 
us of the fruits of our instruction, and also expose our trade 
secrets elsewhere.” My reply is that, as @ rule, firms can kee; 
their men by giving them fairly good pay. The very argument, 
anticipate, shows in itself that the apprentice when trained is 
worth more to his trainer than to any one else. : Besides, even if 
the young man does go elsewhere, why the system is an all-round 
one, and if A’s trained man goes to B or O or D, then either of 
these last will eg | lose a man of theirs who will go to A. 

In the present dull state of trade, coupled with the anxiety of 
parents to have their sons really taught, might it not be worth a 
firm’s while, if it cannot teach otherwise, to open a regular pupils’ 
office, and put it in charge of a competent instructor, premiums 
being paid as I have suggested, and thus really add a profitable 
branch to its usual business, When a salaried draughtsman left 
it, another could be taken from the “school.” Any young man 
thinking of adopting mechanical engineering as a pursuit must 
make up his mind, unless he have either capital or influence, to 
win his bread as a draughtsman for the earlier years of his life, 
even as the man who goes into the Church has to work for a long 
time as accurate. In the present wretched state of half informa- 
tion prevailing amongst the general run of draughtsmen, they, as 
a body, really possess little social standing. They may struggle to 
be thought gentlemen, struggle to be received as professional men, 
but I fear that in the majority of cases they are regarded as little 
better than fitters. A better system of training, Petter pay, and 
the elevating moral infil ttendant upon these, will exercise 
a refining effect on them as a body, and will bring them, I hope, 
that social consideration which the nature of their duties really 
deserves, It will tend to weed out those who are unfitted for the 

rofession, and to elevate the tone of mechanical enginecring 


tself, 
August 26th. 


Srr,—I have followed the discussion in your columns on the 
** Prospects of Young Engineers” with much interest, but hitherto 
it has practically been confined to the training and prospects of 

hanical engineers; it is on that of civil engineers that I would, 
with your permission, say a few words. If a man is to succeed as 
a civil engineer—and by succeeding I mean build up an independent 
and lucrative practice—he must not only acquire a knowledge of 
the branch of engineering he takes up, and be able to design, 
estimate for, and carry out works satisfactorily, but must also have 
a knowledge of men, the power of impressing those with whom he 


has to deal with his own fitness, and the ability to put his ideas | 


forward in a taking guise. Professional knowledge is partially 
acquired during pupilage, but those who have had the advantages 
of a liberal education are probably better able to deal with men, 
and have more knowledge of the world than others. Where 
possible, therefore, I always advise that the ordinary course of 
education should be completed, rather than that a lad should be 
articled early in life, ur passed through a technical college. 

The ore of pupilage is in my opinion well adapted to its ends; 
nor do I think the strictures passed by some of your correspon- 
dents on those who take pupils are, at least on the civil side of the 
profession, as a rule deserved. In my experience an engineer does 
not take pupils unless he has work. It is clearly the master’s 
interest that the pupil should become useful as soon as possible. 
To do this he must go through the drudgery of the profession, 
that is, tracing and drawing, before going on works. One must 
walk before one runs, and although such work as an ordinary pupil 
does for the first year of his articles could be better and more 
expeditiously done by a low paid draughtsman, the pupil’s time is 
by no means thrown away. With the knowledge gained in office, 
a pupil will be able to appreciate what he sees in practice, to learn 
field work, and to become useful as an assistant. What a pupil 
learns during articles must depend on himself. No engineer can 
be expected to act asacrammer. All that can be done is to give 
opportunities and instruction when required. If a well-educated 
man—and no other to my thinking should set up as an engineer— 

through articles without obtaining a fair professional know- 
ledge, it is probably his own fault. 

But after passing articles, what chance is there of obtaining 
work? Small, I fear, if a man is dependent on his earnings ; to 
such I should say, eschew engineering! Engineers seldom want 
high-class assistants. They want accurate surveyors, levellers, 
and good draughtsmen, and such can be got in plenty for from £60 
to £100 yearly, or, taking board into account, at about a cook’s 
wages. For a clerk of works’ post, which is excellent training, 
there are always many applicants; for town surveyorships, wit 
salaries ranging from £100 to £250 youly, applications are re- 
ceived, I am told, literally by the hundred. It is generally also a 
condition of these appointments that private work should not be 
taken, and for a man who has received a costly and protracted 
education it is certainly not an alluring prospect to accept £100 
ie, and to look to a borough engineership, if he is lucky, as his 

ighest possibility. If, however, a man has private means, I think 
the profession a fine one, and given the requisite brains, one that 
is certain to yield a fair pecuniary return. I may offer my own 
experience for the benefit of your readers. Educated libe , and 
articled to a young engineer, on the expiration of my time I joined 
him as partner. We have for some years carried on a fairly 
successful practice, paving the way for better things. I have so 
far no reason to regret the gee invested nor to doubt our ulti- 
mate success, I-had capital, and have an income independent of 
my profession; but even with these aids advancement is slow. The 
difficulty of getting work is extreme. An engineer of some 
eminence once told me that he spent three-fourths of his time find- 
ing the work to fill the remaining fourth; and I do not think this 
statement exaggerated. Work naturally gravitates to the well- 
known firms; but if a man will work hard, and is not abso- 
lutely dependent on his receipts for a living, but can take 
up anything that comes to hand and seems to promise an 
Spening. I think, provided his health stands, that success is certain. 

o barrister expects to make a living for some years after he is 


called; and an engineer, unless he means to be content with a very 


modest competency, cannot do so either. Many men, it is true, 
accept onal appointments as a means of gaining experience, or 
while looking round for an. opening; but this does not militate 
— my general ent. I cannot too strongly emphasise 
what I believe to be the fact—that unless a man has means and 
can afford to do unremunerative work, or is connected with 
engineers of position who will push him, or is a genius—which is 
not a complaint that many of us suffer from—he little chance 
of attaining an independent position or an income at all propor- 
tionate to that earned by educated men in other professions. 

To check the overcrowding and competition existing in the 
profession various remedies have been suggested—restrictions as to 
pupils, examinations by the Institution, It seems to me, how- 
ever, that the laws of supply and demand and of survival of the 
fittest, will meet the case without the introduction of artificial 
restrictions, which are nearly sure to prove inefficacious and to break 
down in practice. We must remember also that competition and 
cheap labour benefit the community, though they may press hardly 
on individuals, Ww. 


London, August 25th, 
Sir,—I think that the controversy first begun on this matter by Mr. 
Audain and the able leading articles of which it formed the subject 


will not remain useless, and have for effect a radical reform in the 
training of future engineers. Further interest would have been 
added to the discussion now going on, if we had had the opinions 
of some well-known foreign engineer communicated in these 
columns. When I was abroad, I discussed this matter with some 
engineers I came in daily contact with. It is impossible to come 
to an ) ggg if we do not once for all state what an engineer 
should be. Under this term I understand a man whose profession 
is to design machinery and to supervise the construction thereof. 
We are not at all behind other countries, as far as inventiveness 
and good work are concerned. But we risk still to be beaten. The 
continental engineer is better educated; his theory suggests him 
ready means to solve questions, and opens vast fields of discoveries. 
It is, however, impossible to think of learning theory and practice 
at once. A good many years are often spent for the former, and then 
there remains no time to serve in the workshops. This is the bad 
side of the foreign system. But, again, our a engineer 
has only a partial knowledge of every branch he has been through. 
He is neither a founder, nor a turner, nor a draughtsman. Who is 
the worst off? evidently the latter. The former can more easily 
find employment, as he has a diploma which entitles him to act as 
engineer. Should there be no suitable place to begin with, he must 
be contented to work as a draughtsman. It must be understood 
here that nobody can be an engineer who is not a first-rate 
draughtsman. That is but logical. Would one of our young 
English engineers find a situation abroad with the singular training 
he has received here? I am afraid that he would find nowhere 
such a situation as would be worth having, after having lavished 
so much money on his education. 

I feel certain that the criticisms which our engineering training 
is now undergoing in = valuable paper will lead to the adoption 
of the mixed system I have advocated, some three years ago, in a 
letter to you on the ‘‘ Education of Engineers.” You cannot 
really expect that a man who is to become an engineer should be 
perfect in all sorts of work. Let him learn de visu how things are 
done. This I understand to be the reasonable course to be followed. 
You cannot expect an engineer to scrape a slide valve face as per- 
fectly as the man who has done but this work in his life. Iam 
sorry to say that ‘‘ Young Engineer” is far from being mistaken. 
I had to go abroad to learn something practical about locomotives 
in the way which you recommend. It is with much pleasure, 
therefore, that I read ‘‘C.’s” letter. He is right; the engineer's 
calling is a liberal profession and not a mere trade. 

How meny times have I had to deplore the ignorance of m 
superiors on some scientific points? There are some Englis 
engineers who are perfect “ ignoramuses,” although good practical 
men, They are often the laughing-stock of foreign engineers, who 
become thus acquainted with the system of education still preva- 
lent in England. 

“*Pater’s” letter is also very good; but I cannot agree with hin 
concerning foreign locomotives. He is evidently blind, and is one 
of those who think that nothing good can be made outside Eng- 
land. This indomitable home pride will ruin us. —. loco- 
motives are as good as ours, but they are established under different 
ae one of which is that they shall be easily repaired and 


do not think I shall be wrong in saying that the necessity of an 
ever-increasing traffic will compel us to adopt one of those loco- 
motive types which do not ‘please the English eye.” English- 
men want always to be judges in everything. There are, however, 
abroad engineers of great talent, who have not served their 
shops,” and who do not hesitate about 

opting the Westinghouse brake ins’ of sticking, as our ‘‘prac- 
tical” engineers do, to worthless ones, which are too often powerless 
to avert the frightful q' of an accident, which might 
otherwise have been but an incident. Nobody need be a great 
engineer to recognise that the Westinghouse brake is the best and 
most perfect. 

“Pater” is mistaken about the best locomotive firm in Austria. 
When I was there I heard say that George Sig] was the best loco- 
motive builder. Asa matter of fact, an express locomotive built 
by Haswell, and illustrated in your paper, required half of the 
boiler renewing after only four years’ work. It is not, therefore, 
the English firm who enjoys the best reputation. 

In conclusion, I beg to say that our English engineers ought to be 
trained more scientifically in the future—there are schools enough 
for this purpose—the paid apprenticeship abolished ; and a chance 
given to every intelligent young man to come forward. But this 
will only occur when masters themselves are persuaded that scien- 
tific knowledge is a powerful help to the engineer when used in the 
right direction. I trust the practical good sense of Englishmen to 
bring about these reforms. Then we shall not fail to hold our first 
rank in the engineering world; and there will be then fewer 
engineers, but more men worthy of the profession, for it is an easy 
thing for everybody to learn theory and practice within the limits 
of what will really be needed. E. GOBERT, 

26, Manchester, 


ugust 25th. 


NEW SOUTH-EASTERN ENGINES, 


Srr,—Attention has often been directed to the absurd statements 
which appear in daily newspapers with regard to railway matters. 
A few weeks ago a report went the round of the papers that the 
new South-Eastern engines were to run from haaden to Folke- 
stone, seventy miles, in considerably under the hour. Now the 
general public is favoured with the following extraordinary state- 
ment wit to these engines :—‘‘ According to the J'imes, ‘the 
— peculiarities in their manufacture are that they have 
larger inside cylinders than any other engines made in this 
country, and that the leading end of the locomotive is carried on a 
four-wheeled bogie, an arrangement originally introduced from 
the United States.’ By means of this bogie, it seems, the action 
of the engine when running round curves is considerably modified, 
and it is rendered ‘ almost impossible’ for it to leave the rails.” 

It will be interesting to sift the matter and see what are the 
facts. Mr. Stirling has lately built for the South-Eastern some 
express engines, upon a very similar design to those he constructed 
about ten years ago for the Glasgow and South-Western Railway. 
Doubtless he has introduced improvements and adopted larger 
cylinders, It is reported that his cylinders are 19in. diameter; 
but even if this be so, they are certainly no larger than those on 
the Midland Railway—19in. by 26in. There is nothing very pecu- 
liar in the leading end of a locomotive being carried upon a four- 
wheeled “‘ bogie.” Such engines are to be found upon very many 


English railways. This ‘‘ bogie” was not originally introduced 
from the United States. On the contrary, it was taken from Eng- 
With regard to the last 


land to America, and has now returned. 


paragraph, there can be no doubt that the action of an engine on 
a curve is, as the Times says, considerably modified; but as the 
South-Eastern locomotives have bogies of the same construction as 
those on other lines, it is somewhat difficult to understand why it 
should be more impossible for them to leave the rails than for 
engines upon any other railway in the kingdom. 
CLEMENT E. STRETTON. 
40, Saxe-Coburg-street, Leicester, August 23rd. 


RAILWAYS IN NEW SOUTH WALES, 


Srr,—I am pleased to learn that the term jobbery used 
by “*C.E.” in a former letter was not applied to the Commissioner 
of Railways, Mr. Charles Goodchap. It is only just that this 
should be clearly understood, as this gentleman’s name was mixed 
up with terms which were very reprehensible and serious to a 
public man. I have no personal interest in discussing this or any 
political questions regarding free or fair trade as affecting the 
colony, but leave that to the anonymous gentleman who, after 
“ having resided some weeks in Sydney,” is fully informed as to 
the desires and wants of one of our most important colonies. 

I wrote of Sir H. Parkes, not as the chief of the Government 
now in power, but as the best known representative of colonial 
integrity, and am not rised that ‘‘C.E.” leaves the leading 
— to inform you of that which is generally well-known. 

hat leading question is this—Is the colony of New South Wales 
so degraded as to officially countenance jobbery and incompetence ? 
which is said by ‘‘C.E.” to exist. Those who are truthfully 
informed on colonial matters will, I feel sure, answer unanimously 
in the negative, and thus give the deserved quietus to scandal. 
The colony of New South Wales is a better judge than any indi- 
vidual of its'own affairs. As far as I am concerned I have 
finished, as I do not desire to carry on a correspondence which is 
met by such a letter as is that in your last week’s issue, and 
which, written under the nom de plume of “C.E.,” is lacking in 
that courtesy usually exercised by those entitled to such honour- 
able distinction. a NETH AUSTIN. 

104, Cato-street, Birmingham, August 26th. 


STRESS DIAGRAMS, 


S1r,—The letter of your correspondent “‘ A. H.” on this subject, 
which appears in your paper of the 22nd inst., isa step in the right 
direction in solving the problem of the distribution of stress 


amongst two sets of diagonals ina girder. Undoubtedly the i. 


tribution will depend on the workmanship and amount and ~ 

of material in the girder; but it is certainly more reasonable to 
assume that these are the same throughout the girder, than that 
certain parts are defective, and that therefore the whole stress 
must go through the other parts— which is practically what is done 
in the two systems which your correspondent condemns. 

I think we a go a step further, and say that, generally, any 
load in passing through the members of a girder to the abutinent, 
will pass through the shortest aggregate length of struts and ties 
reaching from the ae where it is placed to the abutment. Thus 
the portion of the load L—see diagram below—which passes to the 
abutment A, would pass partly through the bars a, b, c, and d, 
and partly through ¢, f, g, and h, but none of it through the line 
e,k,¢,l,9,h. This idea follows from the fact that the greater 
the length of a bar subjected to a given stress may be, the greater 
will be the amount of alteration in form; and the alteration of 
form in the longer route of struts and ties would cause the load to 
come upon those bars forming the shorter route. 
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Acting upon these principles, the distribution of the stresses 
should be ascertained thus:—(1) Find what proportion of the load 
goes to each abutment. In the sketch it would be five parts to A 
and three parts to B. (2) Assume that half the load goes up a and 
down b and m in the proportion of 5 and 3, and so on to the 
abutments. (3) Assume that the other half of the load passes up 
e and n in the same proportions. This gives the natural distribu- 
tion of the stresses, and is that which should be acted upon if it is 
intended to design the most economical girder of this type. Some 
engineers, however, not only assume that the stresses go in other 
directions, but force them to do so, by making the verticals only of 
a section suitable for struts, and by making the diagonals of such 
a form that they can only sustain a tensile stress. This course 
does not result in producing an economical girder. 

Palace-chambers, 9, Bridge-street, CHARLES LEAN, 

Westminster, Aug. 25th. 


TOOL STEEL. 


S1r,—Your Sheffield correspondent has been good enough to 
inform you—and the world of engineering—that for many genera- 
tions no improvements have been made in the process of steel melt- 
ing under Huntsman’s splendid invention, and he gives some 

i ly inaccurate figures to support his view. 
our readers may be assured that there is no melter living who 
would burn 40s. worth of coke if he could attain the same positive 
result for burning 5s. worth of coal. 

The demands of the engineer upon the makers of tool steel 
are more severe than ever before, and I venture to think that it 
was fortunate for the old melters that they knew nothing of turn- 
ing and slotting steel castings, and hammered steel shafting, and 
they certainly never were expected to produce a steel capable of 
turning a 6ft. long bar of hard Bessemer steel, 5in. diameter, down 
to 4in. diameter at one cut, and with one grinding, the tool sliding 
lin. for sixteen revolutions ; and we hold that steel, to do this, is 
worth all the trouble and expense it costs to produce it. 

Sheffield, August 27th. CLayPoTt AND COKE. 


MECHANICAL STOKERS., 

S1r,—In your article on ‘“‘ Hodgkinson’s Mechanical Stoker,” in 
THE ENGINEER of August Ist, you mention ‘‘ an ingenious con- 
trivance” in use with the stoker for regulating the steam pressure, 
by acting on the flue damper, and for etopping and starting the 
stoker according to the pressure of steam. in your August 22nd 
number, Mr. Copland describes how seven years ago he applied 
“Cuthell’s Patent Steam Regulator” with perfect success to 
regulate the feed of a mechanical stoker, as well as acting on the 

per, so that his man could leave the boilers for half-an-hour 
at a time and steam always at a soma pressure. Will you allow 
us to say that we are the makers of “ Cuthell’s Patent Steam 
Regulator,” and that the “ingenious contrivance” you noticed 
was supplied by us? Their are over 2000 at work acting on the 
damper alone, and their use is largely extending in connection 
with mechanical stokers. Their cost is small. 

SHARPE, SIMPSON, AND Co. 
Phenix Foundry, Lancaster, August 27th. 


NEW RAILWAY BRIDGE AT BLACKFRIARS. 


In THE Enaineer, vol, lv., pp. 318-822, an account was given 
of the new biidge, of which the construction had been com- 
menced, east of the existing Blackfriars and Ludgate-hill Bridge 
of the London, Chatham, and Dover Railway, the great increase 
of traffic on which has made extensions n . We now 
give some further illustrations of the bridge as being carried 
out, and in another impression shall return to it and to the mode 
of erection. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, | 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twietmeytr, Bookseller. 

NEW YORK.—Toe Wittmer and Roczrs News Company; 
81, Beekman-street, 


TO OORRESPONDENTS. 


and confusion, Jind it necessary to 
inform correspondents that letters of inquiry addressed to the 


and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to thewr destination. 
No notice will be taken of communications which do not comply 
with these instructions. 


J. R.—Mr. Bourne's address is College of Engineering, Muswell-hill, London, 

W. J. P.—In New Zealand there is no opening for engineers. Whether your 
son can, or cannot, get employ t in A lia, is aq ion of the 
interest you can bring to bear and the introductions you can give him, 
Without these he has no chance. 

R. M.—There is no advantage gained by turning the exhaust of a donkey 
engine into the suction pipe, except that the water is heated a little, Tank 
locomotives are safe on any gradients you can get them to ascend, so long as 
the speed is not high. 

E, R.—There is no more chance of employment without interest in Australia 
than there is here for engineers. If you are a ‘‘ handy man,” who can do 
a little carpenter's work, a little smithing, Jence, glaze a window, 
milk a cow, and so on, you can earn from 78, to108,aday. Professional 
information is at a discount there. 

J. N.—The apparatus consists of a long trough containing water, and into 
which a trunk curved forward from the tender dips or touches. This 
t of the trough is a . the engine is running Jast 

the water rushes up the trunk. See ‘‘ Record of the Exhibition, 1862.” 


BOOKS ON BLEACHING AND BLEACHING MATERIALS, 
(To the Editor of The Engineer.) 
Sin,—Can any of your readers tell me where to obtain a moderate- 
iced book on some such subjects as bleachin cloth, bleaching or 
iling yarns; also a book on chemistry which deals largely with the 
as soda 


ies and analysis of such subst ash, bleaching powder, 
and muriatic acids, &c.? AMATEUR. 
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Cloth cases for binding Tuk Enoineer Volume, price 2s. 6d. each, 

A complete set of Toe EnoIneer can be had on application. 

Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the lished rates will receive Tuk ENGINEER weekly and post-free. 
Subscriptions sent Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if vreferred, at 
increased rates. 

Remittance by Post-office order. ~ Australia, Belgium, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New swick, Newfoundland, New South Wales, New Zealand 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
ioe yor A Africa, West Indies, Cyprus, £1 16s, China, Japan, 

ni . 6d. 


Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 
Mauritius, Sandwich Isles. £258. 


ADVERTISEMENTS. 

*, The charge for Advertisements of four lines and under is three shillings; 
for every two lines ds one shilling and sixpence; odd lines are 
churged one shilling. The line averages seven When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 

in payment. Alternate advertisements will be inserted with ail 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; ali 
other letters to be addressed to the Editor o) Tux ENGINEER, 163, Strand. 


DEATHS. 

On the 18th inst., in his 65th year, FrepericK AvGcustus SHEPPARD, 
A.M. Inst.C.E., of 46, Angel-road, Brixton, 8.W., after a lingering illness. 
Cape, Straits Settlements, and China papers, please copy. 

On the 12th inst., suddenly, at Port Said, on board the P. and O, Com- 

y's s.s. Ravenna, homeward bound, Major-General JuLius GrorcEr 

EDLEY, R.E., late Consulting Engineer to the Government of India for 

Guaranteed Railways, Lahore, aged 55. 
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AERIAL NAVIGATION, 


Tue world is bid to understand that August 9th, 1884, 
is to be “for ever memorable in the annals of discovery.” 
Such was the announcement made the other day by M. 
Hervé Mangon, in presenting a report to the French 
Academy of Sciences concerning a balloon voyage con- 
ducted by Captain Renard and Captain Krebs, the former 
being the director of the Balloon Works at Meudon, and 
the latter his assistant. The voyage was not a long one, 
but it was remarkable as beginning and ending at the 
same spot. The balloon went from Meudon, and it 
returned thither, the point reached in going out being the 
Hermitage of Villebon, about seven miles distant. On the 
outward trip the wind had a rate of 18ft. per second 
against the balloon, but the aerial ship was propelled in 
the teeth of the current by the action of a screw, rotated 
by means of certain electric accumulators, capable—it is 
stated—of supplying the power of ten horses for the space 
of four hours. e balloon was elliptical in form, having 
in its car the electrical apparatus. A rudder projecting 
outside, like that of a boat, sufficed to steer the machine. 
Captain Renard attended to the propeller, while his com- 

ion took the part of steersman. The time occupied 
in going out and getting home again was about 
forty minutes. The altitude maintained is reckoned at 
180ft., and the balloon went straight for Villebon, as 
intended beforehand. On reaching the goal Captain Krebs 
waved a flag as a signal that he was going to turn, and 
astonished everybody who was looking on by forthwith 


doing so. Describing a curve of 300 meues radius, the 
balloon sailed back to Meudon, where it quietly descended, 
the machine being “eased, reversed, stopped,” and 
hauled down to earth by a rope, touching the ground 
without the slightest shock. Such, in substance, is the 
story of this adventure; but it is stated that certain 
technical details have been kept secret by the inventors, 
except from the Minister of War. Captain Renard fully 
believes that he has solved the problem of aerial naviga- 
tion, and he looks forward to the time when the batloon 
will become “a formidable engine of war.” But there are 
doubters in some quarters. Mr. Henry Coxwell signifies 
that he has on certain occasions managed to go out and 
come back again ina balloon; but he has accomplished the 
feat solely by taking advantage of conflicting currents, and 
he seems to conceive that something of the kind occurred 
at Meudon. Colonel Beaumont, having considerable expe- 
rience in military ballooning, has been “interviewed” on 
the subject, and being asked what he thought of the 
French achievement, replied, “ What do I think of it? 
Nothing!” Admitting that Captain Renard had once 
steered his balloon for a short distance, “let him do it 
again,” said the English Colonel. The enormous power 
ne to navigate a balloon is clearly apprehended by 
Colonél Beammtert as also by Mr. Coxwell, and those who 
know most of aeronautics are least likely to be captivated 
by the French report, 

History is said to repeat itself; but we are not going to 
be quite so sceptical as to suggest that the Meudon voyage 
is to take rank with the still more wonderful affair narrated 
in a Paris journal in the year 1857. It was then 
announced that M. Gavarni, an artist, after studying the 
subject for six years, had succeeded in completing a 
machine at a cost of 300,000f., by means of which he —_ 
to be able to sail in the air in all directions. Proof that 
he could do this had already been given. His machine 
consisted of two spherical balloons fastened together. 
“The propelling power,” said the record, “is obtained by a 
peculiar sort of screw, reaching as far as the car, which is 
provided with a rudder of whalebone.” Preparations for 
the voyage were made “ in as private a manner as possible,” 
and only four persons were allowed to be in the secret. 
These four were Le Comte de Pleuvier, M. Edward 
Migeon, professor of the physical and mathematical 
sciences ; Jules Falconer, an aeronaut; and M. 
Henri Page. These, with M. Gavarni, made the 
ascent from the park of the Comte de Pleuvier. After 
rising to a t height, M. Gavarni said to his com- 
panions, “We have the wind against us; now or 
never is the moment to try my screw. Gentlemen, I 
mean to steer for Algiers, where Marshal Gaudon im- 
patiently looks out for our arrival.” The Loire was passed 
at twelve o’clock. At two o’clock Gavarni saw the sea. 
In half an hour more Nismes was passed, leaving Mar- 
seilles on the left and Toulon on the right. Ultimately 
the double balloon descended about a mile from Algiers, 
where a cordial reception was given to the party by “ His 
Excellency, Marshal Gaudon.” The return voyage was 
soon afterwards accomplished, and a safe descent was 


Algeria, 
Manilla, | effected in the park of the Comte de Pleuvier. This was 


= with an abundant garniture of details, and pro- 
bly a many people believed the story. The narra- 
tive of Meudon has the merit of being more modest, and 
the voyage is a very brief one. But the account is received 
on this side the Channel with a considerable degree of 
caution. The numerous schemes of aerial navigation which 
have come to nothing, have made the British public slow 
to believe in aeronautic triumphs. About two years after 
the alleged voyage to Algiers and back, the 7’imes devoted 
nearly two columns of large type to a letter signed 
“ Vespertilio,” the subject being entitled “How to Navi- 
gate the Air.” The writer wound up his dissertation by 
saying, “The problem of aerial navigation will be easily 
i whenever the progress of science shall place us in 
command of a motive power considerably lighter, in pro- 
portion to its capacities, than the steam engine, and not 
till then.” 
This conclusion has much to recommend it, and yet it 
may be doubted whether the problem will be found easy of 
solution, even when the world has the benefit of a motor 
“ considerably lighter” in proportion to its power than the 
steam engine. The idea of navigating a balloon is easily 
conceived, but there are difficulties in the way which are 
nerally underrated. As for the Meudon experiment, 
it certainly requires further explanation. The distance 
traversed was fourteen miles, and the time occupied about 
forty minutes. This alone would indicate a power of pro- 
pulsion in the machinery of the balloon equal to a speed 
of 21 miles per hour. But the outward journey was made 
against the wind, which had a velocity of about 12 miles 
per hour. We may reckon that the outward journey 
would take half-an-hour. This would correspond to a 
velocity of 14 miles per hour, irrespective of the wind. 
But in order to counteract the effect of the aerial current, 
we must add 12 miles per hour to the propelling power 
exercised on the balloon, thus making a total of 26 miles 
per hour. On the return the wind would be favourable, 
thus adding 12 miles per hour to the self-created 
velocity of the balloon, and making a total of 38 
miles perhour. The seven miles homeward would thus be 
accomplished in 11 minutes, making 41 minutes in all, the 
reported time being “about 40minutes.” The calculation we 
have made is therefore sufficiently accurate. It will be seen 
that if the observations made on the occasion were correct, 
the propelling power exercised by the screw must have 
been such that in a dead calm the balloon would travel at 
the rate of 26 miles per hour. But this is equivalent to a 
brisk gale with a pressure of more than 31]b. iy square 
foot. The elongated form of the balloon would diminish 
the resistance to be encountered ; yet this would still be 
ven 4 considerable. Granting that the performance was 
y as it appears, the s proper to the balloon was 


extraordinary. Even if there were no wind at all, the 
machine must have driven the balloon at arate exceeding 
20 miles an hour; and this of itself is enough to excite 
surprise. Such a velocity is the milder form of the brisk 
gale, and is equivalent to a pressure of 2!b, on the square 


foot. The French narrative is therefore very wonderful, 
if, indeed, there is no mistake about it. 

What we may term the “inherent velocity” given to a 
balloon by means of propelling machinery is of service, not 
only for the sake of the s thus obtained, but because 
without such power of motion there can be no any. 
Some curious ideas have been mooted on this point. It 
has been said that anybody can steer a balloon in the 
direction of the wind, and that nobody can steer a balloon 
in a calm. The truth is that a oon, per se, knows 
nothing about the wind, and is always in a calm. When 
a balloon comes to be propelled by some internal motor, it 
encounters atmospheric resistance, solely due to its own 
motion. Having motion of its own, it can then be steered. 
But while it is thus travelling in the region of the air, it 
is subject to all the movements of the atmosphere, and its 
geographical course is a combination of its own motion 
and that of the current in which it travels, If a dead 
calm prevails, then the propelled balloon takes its course 
over the earth in exact accordance with its own inherent 
speed and direction. The effect of the wind on a pro- 
pelled balloon is fairly illustrated by a boat rowed across a 
running stream, especially if we can conceive of the boat 
as entirely submerged, like a torpedo propelled under waier. 
The motion produced by the wind in respect to a balloon 
is that of drifting, somewhat as a ship may be affected in 
its course by tides and currents. Propelling power would 
enable a Pe Fa more or less to maintain its own course, 
as directed to any particular part of the earth. That a 
balloon may be propelled at a low velocity, and steered 
accordingly, is conceivable; but an artificial speed of 
twenty or thirty miles an hour is more than we can at 

resent understand. Granting that any such speed has 
cc obtained, the difficulties in the way of a su tial 
addition to that velocity appear insuperable. If ever 
aerial navigation is to be accomplished in a practical form, 
it is scarcely likely that the er 2 will have much to do 
with it. e bag of silk inflated with gas is far too bulky 
and flimsy for the work that has to be done. A motor so 
powerful in proportion to its weight as to be available for 
navigating a balloon would be better employed in connec- 
tion with some aerial machine unencumbered with gas. 


ENGINEERING PAPERS. 


In recent impressions we devoted a portion of our 
space to articles treating of the prospects of young engineers, 
and in these articles we, of course, referred to the existing 
systems of education in engineering. We do not now 
propose to comment again directly on the same topic, but 
we feel that some remarks on a certain means of education 
in which the youngest as well as the oldest member of the 

rofession can participate may be appropriate. It has 
coe well said, that if a man desire thoroughly to inform 
himself upon a given subject, the best method to attain 
his object is that he should write a paper upon it. Of 
course this applies with most force to young men. To 
men past mid e life, who from their earliest youth have 
been engaged in the pursuit of some special branch, it 
might be held almost inapplicable. We say almost; it is 
not quite inapplicable, because the oldest and most ex- 
perienced may still learn something. The preparation and 
reading of papers, as well as the discussions thereon, con- 
stitute a leading feature in the proceedings of many other 
learned bodies besides engineers’ societies, and may form a 
means of diffusing a great deal of valuable information. 
As regards the leading engineering societies and scientific 
bodies akin to them, some of the papers read and the dis- 
cussions thereon, will bear comparison with similar pro- 
ductions emanating from other societies having on their 
members’ list the most distinguished names in science or 
art. This means of education, however, is capable of 
further development, and such development we wish to 
see brought about. Secretaries of societies repeatedly 
complain of the difficulty they experience in obtaining 
papers; and it is now a usual thing about the commence- 
ment of the sessions of scientific and ie bodies to 
see lists of subjects for papers published in the columns of 
this and other journals, these being suggestions to members 
of topics on which they might contribute papers. The 
difficulty of getting papers is due to more than one cause. 
Three, at least, may be enumerated, want of time; shy- 
ness of publicity and dread of adverse criticism ; and in 
the case of young men, want of money ; these all do ~auch 
to deter writers, The first cause—want of timne—operates 
with the men qualified by the extent of their knowledge 
and practical familiarity with their own specialities to 
contribute the best and most instructive papers. Such 
men’s time is in constant demand ; it is seldom at their own 
disposal, and their brief periods of leisure, when such do 
come, must almost of necessity be devoted to rest and 
renewal of their mental as well as physical energies. 
Other men have an idea, erroneous it is true, but still deep- 
rooted, that they really have nothing to write about. Like 
the knife-grinder, they say, “Story! Lord love you, sir, 
I’ve none to tell.” The daily routine of their work, 
whether it be in the girder-yard, the ship-yard, or the 
workshop, has become so familiar to them that they cease 
to see anything in it that is not, in their opinion, common- 
place. A feeling of shyness, a dread of adverse criticism, 
is present sometimes, too, and hence it is difficult to coax 
or influence such men to write papers. Younger men, 
having less experience, probably have more time at com- 
mand, but then they dread publicity and criticism 
even more than do those older men to whom we have 
already adverted. With young men just out of their 
articles, in many cases shyness forms an almost insuperable 
barrier against their writing papers. A feeling must 
exist in their minds that. if they read a bad — it may 
possibly injure all their future prospects, Poverty, too, 
militates against some young men; they may find time 
to write the paper itself, but possess no means of ——s 
the large diagrams usually necessary to illustrate it. echni- 
cal societies might form an excellent means of education of 
one kind, even on their present basis ; their Transactions 
might be valuable books of reference, and the addi- 
tional utility over and above that of books written by indi- 
vidual authors, that whereas the latter are usually simply the 
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exponents of the views of their writers, the former em- 

y not alone the opinions of the authors of the papers 
published in them, but also those of all who took in 
the discussions upon these papers, so that the reader has 
means of forming his own judgment. All advocates of 
the extension of education in this country, as well as those 
desirous of improving the means of training young engi- 
neers, must desire to see the educational influences of our 
technical societies extended and developed to the utmost. 
The development of the system of reading papers might, per- 
haps, be encouraged with advantage. The system of prize- 
giving should be taken into consideration by committees of 
the several societies appointed for the purpose, they being 
instructed to inquire into the working of the prize system 
in foreign societies, as well as in ordinary educational 
institutions at home and abroad. Men of eminence, not 
merely as theorists, but men who are heads of large esta- 
blishments, as well as men heads of small places, but 
engaged in special classes of work, should be invited, 
and every means used to induce them to contribute 
papers describing their experience. Men whose time is of 
great value, and who could be induced to write even short 
papers—and, asa rule,short papers are preferable to long— 
should feel that they would be remunerated for. their 
trouble. Men who could not be induced to write papers 
ought, whether members or not, to be influenced to join in 
discussing them. it is, however, papers are by no 
means what they ought to be, and the discussions on them 
seldom possess a great deal of value. The whole system 
wants reorganising, and little can be hoped until men 
who are able to write really good papers can be persuaded 
that it is right and proper that they should prepare them. 
The paramount tendency in the present day is to use 
paper reading for advertising purposes, and this, if it 
extends, will prove fatal to the whole system. 

One of the complaints made against books, papers read 
before societies, and articles in scientific journals, is that 
they are usually too highly scientific, or else of too abstract 
a nature to be of practical value. There is, perhaps, 
foundation for the complaint, but practical men are as 
much to blame in the matter asany others, because, as we 
have said, it is difficult, if not almost impossible, not 
merely to get them to write, but even to attend the reading 
of papers, or to join in the discussion thereon. The 
growing fierceness of foreign competition, the great 
attention bestowed in other countries on all branches of 
technical education, must never be lost sight of; and we 
will sum up our remarks by saying that we are convinced 
that the development of the system of reading and dis- 
cussing technical papers, as well as the extension of the 
lecture system, might be made to conduce to the preserva- 
tion of English engineering in its proper place as foremost 
in the world. 


MECHANICAL POWER ON TRAMWAYS. 


So far as can be ascertained, steam seems to be used with 
a fair amount of success on North-country tramways. 
The word success in this connection refers to the pecuniary 
conditions under which such lines, for example, as the 
Manchester, Bury, and Rochdale lines are worked. It has 
long been known that steam engines could be made to haul 
tram-cars; but until recently steam has always proved 
itself much more expensive than horse-power. The engines 
which have apparently solved the problem are those of 
Messrs. Merryweather and Sons and Mr. Wilkinson. The 
cost of fuel has never constituted a formidable item; the 
repairing shops have run away with the money, and this 
has been the case principally because the machinery was 
close to the ground, and no adequate provisions were made 
for excluding dust from bearings and guide bars. Tram- 
ways are comparatively rough roads, and they soon knock 
to pieces any engine not made with a special care. 
Mr. Wilkinson builds a strong engine, with the machinery 
well up out of the dirt, and this is the secret of his success, 
It cannot be said that the problem, how to get rid of the 
waste steam, has yet been solved completely. In hot dry 
weather, such as that of the present summer, steam is 
practically invisible as it issues from the funnels of loco- 
motives. In cold damp weather, however, neither Mr. 
Wilkinson nor anyone else can prevent the evolution of 
visible vapour from the engine chimney unless a condenser 
is used. This condenser has, however, to a large extent 
been abandoned. About the year 1871, Messrs. Moreland, 
of Old-street, constructed a steam road roller for use in St. 
James’s Park, where it may still be seen at work. This ma- 
chine has a Field boiler, and to render the exhaust steam 
invisible it is led down to a hollow baffler inside the 
furnace, and there superheated, and so rendered invisible 
before it leaves the chimney. This is the plan generally 
pursued now, and worked with a fair degree of success in 
the Wilkinson tramway engine. It only answers, as we 
have explained, to a certain extent; for in cold weather 
the steam quickly loses its superheat, and condenses into 
a white, cloudy vapour. With coke as fuel there is, of 
course, no smoke, and the good people of the North are too 
much accustomed to smoke and steam to be much, if at 
all, put out by a little vapour hanging for a few nioments 
in the highway. What will answer in Rochdale or Oldham, 
however, would not be tolerated in London, and there is 
little chance that steam will find a place on metropolitan 
tramways. 

We have often pointed out that, unless the permanent 
way of tramways was improved, steam engines could not 
be made to run on them and pay. Recent successes, so far 
from contradicting our statements, strongly confirm them. 
The Manchester, Bury, and Oldham steam tramway may 
be taken as an example of the most recent practice. The 
lines are about six miles long, 4ft. 8}in. gauge. The rails 
are throughout of steel, and are for the most part deep 

irders laid on concrete, on Gowan’s system, a part of the 
a being on Barker’s system. These girder rails are 
quite heavy enough to carry a railway locomotive; to 
support the tram engines is mere child’s-play. The cars 
have each six wheels set on radiating axles, the arrange- 
ments being patented by Mr. Grover. The cars are 24ft. 
long and have a wheel base of 12ft., which makes them 
run more steadily and safely than four-wheel cars, which 


have a base of not much more than 6ft. The Wilkinson 
engines are said to give no trouble of any kind. As the 
lines have only been worked by steam bor the last few 
months it is, of course, impossible for us to say yet whether 
they show a profit or not. On this important point, how- 
ever, information will be available ere Cae 
That it is desirable to adopt mechanical instead of horse 
nr for hauling tram-cars few will be found to dispute. 
here is reason, however, to believe that steam will never 
find favour in London, and the objections to it are so many 
that other expedients have much in their favour. The 
other modes of propulsion are two in number—namely, 
electricity and gas. The former cannot possibly be used 
in London streets as it is, let us say, at the Giants’ Cause- 
way, or on the beach at Brighton. Insulation could not 
in any way be maintained. The only method of using 
electricity, available with tram-cars, is embodied in putting 
storage batteries into the cars, and working, in fact, on the 
same omc Os the Yarrow electrical launch, which has 
been described and illustrated in our pages last April. 
The Dowson gas engine is a far more promising motor, and 
we venture to think that if Mr. Dowson and Mr. Holt 
turned their attention in this direction they would succeed 
without much difficulty in devising an engine and generator 
which would take up but little space—not more, at least, 
than a steam engine and boiler. The consumption of fuel 
would be very much less than that of a steam engine of 
the same power; the weight would not be greater, and 
there would be no trouble whatever from smoke or steam. 
The Hallidie system of traction by rope has attained a 
certain measure of success in the United States. A modi- 
fication of the method has been got to work, after several 
mishaps, on the Highgate line. it is too soon yet to speak 
of its success. There is a method of using rope traction 
which was proposed in the comparative early days of rail- 
ways which might, perhaps, be revived with advantage. 
By a very simple expedient the car can be made to travel 
five or six times as fast as the rope, and this without the 
use of toothed wheels or gearing of any kind. It would, 
we fancy, be found far more easy to work a line in which 
the rope ran at half a mile an hour than one in which the 
rope runs at five miles an hour. Some ingenuity would 
be needed to make the arrangement of which we speak 
applicable to tram-cars; but one are, We imagine, no 
difficulties in the way that a clever engineer could not 
overcome. Those who are interested in the matter will 
find the system of rope traction to which we refer illus- 
— in Law’s “Civil Engineering,” first edition, Weale’s 
ries. 


A CHANGE IN SHIPBUILDING, 


Ir has not yet been generally noticed that in the stagnation 
that has settled upon the industry of shipbuilding there is 
change—probably a temporary one—in progress. The latest list 
of the monthly additions to the registry of British vessels shows 
that change. It is evinced in the fact that the vessels that are 
now being added to the registry are of very small tonnage com- 
pared to those which were added a year ago. In the month 
reported on last by the registrar, sixty-two iron and steel 
steamers were added to the registry of the United Kingdom, but 
the net registered tonnage of these was only 28,693 tons—not 500 
tons each on the average, which is far below that usual at the time 
we have referred to. Of wood steamers, four were added in the 
month, the net tonnage being 53 only, whilst of iron sailing 
vessels, the five that were added were of 5521 tons net, and the 
wooden sailing vessels added were of 1683 tons net. It is clear 
from these figures, that whilst the iron and steel and wood 
steamers included many of very small tonnage—river tugs and 
similar vessels—the tonnage of the sailing vessels was larger. 
Hence the deduction is fair, that the vessels which are now 
being built are small steamers for special purposes and large iron 
sailing vessels. It is a fact that gives ground for the belief that 
there will be soon a revival in the demand for steamships, 
because the loss is going on, and practically the building of large 
steamships has for the present ceased. The vessels which are 
idle must by-and-bye be called into requisition, and then we 
shall find that there will be orders for new ones to meet the loss 
that seems to be increasing with the increase of’ the fleet of 
steamers, and with the transfer of a considerable part of the 
tonnage from sailing vessels to steamers, 


PROGRESS OF BASIC STEEL. 


Ovr correspondent in the Midlands informs us this week of the 
stage which the manufacture of steel upon the Thomas-Gilchrist 
principle has at present reached in that part of the kingdom. 
In this there is much that is satisfactory. It is clear that an 
important new market has been found in that process for the 
cheap pigs of the Staffordshire district. The opinion of some 
of the leading practical ironmakers there is that the Basic 
Steel Works now established in their midst is a mere child to 
the steel works that will be eventually developed. We note that 
Mr. R. Smith Casson, the general manager of the celebrated 
Round Oak Works of the Earl'of Dudley, firmly holds this view. 
No wonder that, speaking at the close of last week in Wolver- 
hampton, he should have been loud in his praises of the great 
services which the inventors have rendered. Messrs. Thomas 
and Gilchrist are not, however, content with the degree of 
success at which they have already arrived. They are not 
prepared to rest upon their oars and be idle. Mr. Gilchrist 
freely asserts that there is a great deal yet to be done to bring 
the process to a still greater state of perfection. He is bold to 
hope that in a few years, with the assistance and knowledge of 
practical ironmakers who are in increasing numbers taking a 
lively interest in this cheap steel-making, far more than now will 
have been accomplished. He has the confident anticipation 
of being able by-and-bye to produce basic steel that shall 
answer every purpose now served by good quality Staffordshire 
iron. A few figures given by Mr. Gilchrist are suggestive upon 
the international competition question. Last year the total 
output of Thomas-Gilchrist steel was 640,000 tons. Of this, 
our greatest competitor, Germany, produced 419,000 tons; 
England 121,000 tons; and other countries 100,000 tons, 
This year the aggregate production will be much larger ; and 
the new Midland Works will have played a commendable part in 
swelling the quota. 


THE cartridge factory in Quebec, established by the Canadian 
Government for the supply of the militia of the Dominion, having 
proved very satisfactory, it is in contemplation to add a gun factory 
to the establishment, and Captain Edward Palliser has been 
— to furnish all the information in connection with the 
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Electricity: Its Theory, Sources, and Applications, By Joun 
T. Spracvg. Second edition, greatly enlarged. FE. and F, 
N. Spon, 1884, 


{First Norticr.] 

Nive years have elapsed since the first edition of this 
work was published, and probably these years will prove 
to have been the most eventful in the whole history of 
electrical science. ‘The telephone and the microphone 
have been made practical, even if we do not insist upon 
their discovery fatter that period. Telephony, indeed, 
has made such rapid strides that it is fast becoming an 
acknowledged competitor of the telegraph, which, in many 
cases, it is destined to supersede. Then we have, during 
these nine years, seen the Paris International Exhibition, 
where we had the first glimpse of the commercial practica- 
bility of the electric light, the rapid development of which 
has caused even tne wonders of telephony to suffer partial 
eclipse ; also the Paris Electrical Exhibition, followed by 
scores of minor electrical exhibitions, in which the electric 
light played a most, or the most prominent part. Added 
to these youthful but already lusty developments of elec- 
tricity, we have in an embryonic stage—but still, fitly 
belonging to this period—the transmission of power, and 
the storage of electrical energy, in the discussion of which 
problems our author has taken no mean position. 

The first edition of this work stamped Mr. Sprague as 
an independent and deep thinker, it = aol him to be free 
of the trammels of scholasticism, and took an unique posi- 
tion in the literature of electricity. Standing, then, 
almost alone—sofar as published opinions were concerned— 
in ne Sep omg to many of the received theories of the day, 
attacked by critics whose slavish attachment to authorities 
merited and has reaped its just reward, the author has 
lived to record “that recent text-books are gradually 
adopting and teaching doctrines which were accounted 
utter heresies when this book first appeared.” 

The work has “ae from 384 pages to 650 pages—a suf- 
ficient proof of the author's appreciation of the develop- 
ments of the science. Many will remember Macaulay’s 
remarks on Dr. Nares’ memoirs of Burleigh and his times. 
After reciting the number of pages, cubieal contents, weight, 
and soforth, the reviewersays, “Such a book might before the 
deluge have been considered as light reading by Hilpa and 
Shalum. But unhappily the life of man is now three score 
yearsand ten; and we cannot but think it somewhat unfairin 
Dr. Nares to demand from us so large a portionof so short an 
existence.” Macaulay objected to the book not so much 
because of its bulk as because of its tediousness—its 
verbosity, its pomposity, and repetition. Macaulay could 
condemn in strong language. He could as well commend; 
yet we doubt if his command of criticial language was 
sufficient to express the difference between the book he 
reviewed and the one before us. In this scientific work 
we have condensation of thought—condensation in many 
parts carried to extremes. We have sentences that could 
easily be developed into pages, pages that would not be 
thought long if extended into chapters, and chapters that 
would easily form the text for moderately-sized books. It 
is impossible, then, to notice such a work fully in a review 
of ordinary length. We therefore claim indulgence to 
select tor more detailed comment a few—and a few only— 
of the parts of the work which seem to us to call for 
— notice. Broadly speaking, we agree with Mr. 

prague’s theories ; yet the exigencies of the occasion may 
cause us so to write that the opposite may seem to be 
the case. Mr. Sprague, however, would the first 
to admit that while on the whole we may approve 
of a piece of architecture, it does not follow that 
every detail is necessarily approved. The plan adopted 
is to discuss “ static,” then “dynamic” electricity—a plan 
which should be reversed. The author diets to 
cram books and cramming; and yet of all the subjects 
in the domain of physical science, static electricity 
lends itself most to cramming. The amateur and the 
student can experiment far more freely in dynamic than in 
static electricity; and as the former is the more generally 
applied, it seems to us to demand first attention. Or it 
might be reasoned that a knowledge of the circuit being of 
the utmost importance in both cases, and being more easily 
explained and verified in the one than in the other, that 
most easily explained should come first. 

An introductory chapter briefly discusses certain chemical 
theories, the notation used, and the text upon which the 
work is founded. The text is thus formulated :—“ Accord- 
ing to the theory adopted in these pages, electricity is not 
material or a guasi material fluid, nor is it a special force ; 
it is a form of motion—energy charged in a special manner 
upon ordi matter, and developing special relations 
among its molecules. Since the first edition of this work 
was published this view has gained much ground, and 
many things which were then regarded as heresies are now 
generally adopted as true scientific principles.” 

Elsewhere, as Mr. Sprague points out, Clerk-Maxwell 
acknowledged that during his later years he inclined to the 
physical rather than the mathematical method of investi- 
gation and description; but so far as we know, Maxwell 
had not changed his opinion that electricity, whatever it 
is, “is not, like heat, a form of energy.” The difference is 
fundamental, yet easily explained, as may be illustrated b 
a water analogy. One man says the water turns the mill, 
another man says gravitation turns the mill. The former 

ives a mate g name to the water, the latter gives 
the same name to gravitation. Now of course we 
all agree that the action of gravitation imposes 
motion upon the water, that water has no more 
tendency to down hill of itself than an unsupported 
stone has to fall to the earth. Gravity is the acting cause 
in both cases, and if we object at all, it is that writers are 
not sufficiently careful to explain exactly what they mean. 
Mr. Sprague has explained hia position, but we think in- 
sufficiently. In the paragraph — the text he says, 
“We not uncommonly hear of the conversion of electricity 
into light, heat, or mechanical energy.” This is an absulute 
error, originating in the confusion of the two factors of 
electricity, Electricity regarded as a quantity calls for two 
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distinct expressions, Q and Q*. The first is strictly a 
quantity, and is that which the old theories considered to 
be material or analogous to matter, and represented to the 
mind by the expression imponderable fluid ; but which the 
new theory considers to be numerical, the action of definite 
material quantitiesormolecules. This, which is properly the 
“electricity,” can no more be converted into heator anything 
else than can the water in a steam boiler or hydraulic engine. 
The second, Q*, is the electric energy, which is the true 
cause of electric phenomena, and which may be converted 
into heat and work, because it answers exactly to the 
mechanical energy-—also convertible—carried by the water 
as steam from a boiler, or under pressure in the hydraulic 
engine. From this it will be seen that the author gets 
rid entirely of “electricity,” which he assumes to be 
matter, and confines himself to the something connected 
with matter which is called “electrical energy. 

Mr. a will forgive us if we do not interpret him 
aright, but it seems we may put his theory into other 
words with the advantage of simplicity. It isas if we have 
a conducting chain—say, a chain of molecules capable of 
revolution about an axis. This chain of molecules is, of 
course, material, and answers to the expression Q above. 
The chain, however, is constructed so that each molecule 
is capable of wo se its motion upon the next molecule. 
If, then, the molecule or molecules at one end of the chain 
be given a motion of rotation, the motion will be impressed 
onwards along the chain; and, further, the greater the 
velocity of rotation imparted to the end molecules the 
further along the chain will the rotation be carried. The 
theory would tell us that the de; tion of this velocity 
of rotation is the means by which we obtain our work. 
We do not mean to say that Mr. Sprague’s theory neces- 
sarily involves molecular rotation; the motion may be of 
some other kind, or may resolve itself into a pressure, or 
pull, or vibration in definite directions. 

A large number of scientific men hold this theory that 
electricity is a mode of motion, but we do not know 
how far their views the one with the other, or 
whether the ideas are sufficiently advanced to enable any- 
thing more definite than a mode of motion to be stated. 
A 7 oer superstructure could be built up upon the 
rotational hypothesis, Potential would depend on the cir- 
cumferential velocity of the originally impressed molecules, 
Current would be velocity transmitted, polarity would 
depend upon direction of rotation, and so on. 

ut to proceed. The next chapter deals with static 
electricity, and should come later on, or preferably not at 
all, because the static circuit is merely a modification of 
the dynamic circuit. In the latter case the circuit is 
wholly conductive; in the former yey conductive and 
partly non-conductive. As Mr. Sprague says — static 
electricity “has no existence.” The older knew, and 
many of the more modern writers knew, little of the induc- 
tive circuit, although Mr. F. C. West twenty years ago 
entered very fully into the matter in his little book on 
accumulation. We are glad to note that the death-knell of 
repulsion is sounded. Weread, “The repulsion is only appa- 
rent; the real cause of the motion is to be found in the 
attraction exerted by the surrounding bodies.” If this is 
correct, it will be seen that formule relating to repulsion 
can hardly be accepted as more than approximately accu- 
rate, the action really depending upon the disposition of 
surrounding conductors. There is hardly a paragraph in 
this chapter that does not call for comment. The whole 
should be carefully read and digested, and we are fain to 
believe that it will repay all the thought bestowed upon 
it. It may be well to mention here that we have reason 
to know that almost every experiment described in this 
book has been veritied by the author; and it may be taken 
for granted that if the use of any material is suggested, or any 
machine preferred, it is because after due trial the results 
were found to be satisfactory. 

A short chapter comes next discussing the polar theory 
of magnetism, methods of magnetisation, certain pheno- 
mena of natural magnetism, &c. The last paragraph of 
this chapter combats the absurd idea that a magnet 1s the 
source of an inexhaustible supply of force. This popular 
fallacy, like many others, is too firmly rooted to be easily 
displaced, yet the student who has butasmattering knowledge 
of conservation of energy is able to see how ridiculous it is. 

The following chapter deals with batteries, primary and 
secondary. The consideration of the action of batteries 
brings us into the domain of elementary chemistry. We 
have often considered how, in modern science, it happened 
that terms and san entered into common use, as it 
seemed there could have been no real thought upon the 
subject. Take, as an example, the idea of a “nascent” 
atom. Has the idea been introduced without due con- 
sideration, or is there really a physical conception behind 
the phraseology? Mr. Sprague accepts, say, the idea of 
nascent hydrogen without question, and in the usual man- 
ner explains the theory of the Daniell cell, symbolising the 
action thus :— 

| H. 80, H, SO,*| CuSO, CuSO, 
polarised S| $0, ‘80, | 80,00 80,Cu & 
ing up Zn80, Hy 80, | Hy, 80, Cu80,Cu 
By the way, by a gael error, the first formula is 
printed H, SO,, which is evidently incorrect. The 
chemical exchanges are not sufficiently explained by the 
polarisation theory. The nascent does replace 
the —e of the sulphate of copper; but further we cannot 
go. It may be said that the graphic representation of 
the polarised molecules is not intended to represent 
more than this, nor the symbols as given above. The 
general idea, however, is that the hydrogen driven 
off by the zinc is nascent, its action being to drive 
off the a already combined with the next acid 
radical, the last hydrogen molecule driving off the copper 
of the sulphate of copper. The idea may thus be 
symbolised :— 
Zn H,S80O, SO. Cu SO, Cu SO, Cu 
Zn 80, Hy 80, Cu SO, Cu Cu 
In the same chapter, p. 186, Kaboth should be Kabath. 


We have 


The end actions are easily admitted. It is the action of 
molecule to molecule in the chain of H, SO, and Cu SO, 
—molecules, that is, not so readily explained. The symbols 
above introduced by Hoffman and others relating to 


valency is adopted by Mr. Sprague, who shows that the | h 


method is capable of explaining electrical as well as 
chemical phenomena, There is, perhaps, no work in 
which the theory and practice of the ordinary Daniell and 
other cells, taken as typical cells, are more fully and more 
ably discussed. The information given is exhaustive. 
Secondary batteries receive considerable attention, the 
conclusions of the author being against their extensive 
use, inasmuch as the use of such batteries means a loss of 
50 per cent. of the energy compared with direct working. 
The reasons are given why so great a loss is sustained, but 
against this we have the records of experiments that the 
loss is much less—in some cases not more than 20 or 25 per 
cent.—and that the main factor against the use of such 
batteries is in their want of durability. 


MAJOR MARINDIN ON THE PENISTONE 
ACCIDENT. 


Masor Marinp1y’s report to the Board of Trade on the 
Penistone accident has just been published. We append 
the conclusions at which he has arrived. It will be seen 
that they bear out fully the views we have previously 
expressed on the subject. Nothing can well be stronger 
than the language used by Major Marindin in speaking of 
the Smith vacuum brake; and we venture to commend 
Major Marindin’s words to the shareholders of the London 
and North-Western, South-Eastern, and other lines. If 
juries once get into the habit of regarding the absence of 
automatic brakes as evidence of neglect on the part of 
railway directors to provide for the safety of passengers, 
the prejudices of railway officials will prove extremely 
costly—so costly, we hold, that few shareholders will care to 
incur the expense. The whole drift of opinion is in favour 
of automatic brakes, and such men as Sir Edward Watkin 
and Mr, Moon can no more prevent their ultimate adop- 
tion than Mrs, egy oa could keep out the Atlantic 
—— with a mop. Major Marindin’s conclusions run as 
‘ollows :— 


It is clear from the evidence detailed above, and from the result 
of a personal examination of the engine and train, and of the per- 
manent-way at Bullhouse, that the primary cause of this terrible 
disaster was the breaking of the outside web of the right-hand 
crank on the driving-axle, while the engine was running at a spced 
of something under 50 miles an hour, at or near a point 66 yards 
west of Bullhouse signal-cabin. The fracture of axles is unfor- 
tunately not a very uncommon occurrence, as many as 247 crank 
or driving-axles having been broken in the year 1883; but, asa 
rule, no serious q have followed when these axles have 
failed in running, and the trains have in many cases been 
brought to a stand without any vehicle leaving the rails. In 
this case, however, owing to the peculiar conditions under 
which the fracture took place, it was far otherwise. The 
train was running at high speed, on a falling gradient of 1 in 
124, and on a curve of 40 chains radius, and was just about leaving 
a cutting to enter upon an embankment across a narrow valley, 
with an under-bridge near the middle of it, so that, when the road 
was broken up behind the engine, it was almost inevitable that the 
carriages should run off at a tangent, and fall over the edge of the 
embankment. The left driving wheel of the engine seems to have 
mounted the outside rail of the curve immediately after the crank 
broke, but to have dropped into its place again after running for 
18in. on the top of the rail, and to have repeated this operation six 
times at nearly equal intervals of about 18ft. 6in., probably when 
the two broken parts of the crank came into contact at each revo- 
lution of the wheel; the left driving wheel then left the rails 
altogether, and when passing the check rail of the crossing 
— to the signal-box, on the left side, wrenched it out and 
threw it back into the bottom of the tender, which it penetrated 
to a considerable depth; from this point eastwards there were 
several chairs broken along the left side, but the left rail was not 
actually torn up until the engine had run for a distance of 168 
yards from the place where the first mark on the rails was found, 
and was within 75 yards of the centre of the under bridge. It is 
probable that, from this point, the driving wheels of the engine, and 
all the wheels of the tender, and of the leading vehicle in the 
train—a horse-box—ran over the sleepers and ballast until the engine 
came to a stand 274 yards east of the centre of the bridge, being 
keptin line by the bogie of the engine, which was running forward upon 
good rails, and that upon the parting of the coupling at the rear of 
the horse-box, which, as far as can be ascertained, took place close 
to the bridge, the two or perhaps three leading vehicles, which 
must have been already off the rails, ran over the side of the bridge 
and the east abutment of the bridge. Each successive carriage 
must have run off at a tangent upon arriving at the place where 
the outer rail of the curve was torn up, and the marks would 
indicate that the six or seven rear vehicles ran obliquely down the 
embankment, from a point 75 yards west of the centre of the 
bridge, or thereabouts, into a position shown on the attached plan, 
and with the result recorded above. It is difficult to account for 
the sudden fracture of the crank; for, although there was undoubt- 
edly a small growing flaw in the web close to the end of the big- 
ar bearing or journal, the dimensions of the flow did not exceed 
4}in. in length, and 2in. in depth at the deepest part. There 
does not appear to have been any sudden or violent shock; the 
permanent-way was in good order; the curve was true and even, 
with a sufficient amount of superelevation of the outer rail; and 
the engine was in proper condition, and is stated to have been 
running smoothly and well; while the absence of any marks upon 
the permanent way on the right-hand side, and the nature of the 
fractures of the side rod and outside crank arm on this side, which 
were found broken after the accident, negative the theory which 
was advanced, that the side rod broke first, and that the striking 
of the end of the broken part against the permanent way gave a 
sufficiently violent shock to the engine to cause the crank to give 
way. Although, therefore, this disaster is to be attributed to a 
pure accident, and to one of a character not uncommon, it becomes 
material to inquire :—(1) Whether this accident might have becn 
prevented by any human foresight; (2) whether there were any 
contributing causes which were preventible; (3) whether the 
effects might have been mitigated by the use of any safety 
appliances in common use; (4) what recautions it would be 

visable to adopt to prevent such accidents in future. Taking 
these considerations seriatim:—(1) I have no hesitation in 
stating my conviction that the accident to the crank was one which 
could not have been foreseen or prevented. The growing flaw in 
the web of the crank was one which could not — have been 
seen, unless the big end of the connecting rod had been taken down 
from the bearing or journal; and as I am not prepared to say that 
the flaw cxtended through the outersurface of the metal up tothe very 
last moment before the web broke, it is quite possible that it might 
have escaped detection even under these circumstances. The rule 
of the company that the cranks are to be critically examined by a 
competent person once a week, and monthly with the big ends 
taken down, seems to have been adhered to; and it is, in my 
opinion, quite credible that at the time the big end was last 
taken down and the whole surface of the crank exposed 


view, only a fortnight previous to the accident, the flaw had 


not developed so as to be visible. (2) It is impossible to 
arrive at any positive conclusion as to what might or might 
not have happened under certain conditions in such a case as this, 
but I think it is possible, or even probable, that if the draw-bar 
ook at the rear of the horse-box had not broken, and all the 
couplings had held firm, some of the leading vehicles in the train 
at any rate might have been dragged safely along the line, together 
with the engine, tender, and horse-box ; but I do not think that, 
even under these circumstances, the rear vehicles could, with the 
brake-power available, have dfrom falling over the bridge 
or embankment, considering the speed at which they were 
running when they arrived at the point where the outer rail of the 
curve had been torn up ; indeed, it is possible that the draw-bar 
hook broke only under the enormous strain thrown upon it by the 
very fact of some of the vehicles behind it falling over the bank, 
a strain under which some coupling or headstock was certain to 
give way. The proper position for horse-boxes, fish-trucks, 
carriage-trucks, and vehicles of this description, when attached 
to a passenger train is, undoubtedly, at the rear of it. But 
the exigencies of the traffic often cause them to be placed other- 
wise ; and as in-this case the horse-box was properly equipped for 
running in passenger trains, with a draw-bar hook of the approved 
pattern, although not quite so strong as those which have been 
adopted within the last two years, in consequence principally of 
the increased strain thrown upon the couplings by the use of con- 
tinuous brakes, I consider that the position of the horse-box in this 
train can hardly be held to have contributed to the disaster. (3) 
The action of the continuous brake is the principal thin 
to be considered under this head. It is pretty clearly prov 
by the evidence that the continuous brake—Smith’s simple 
vacuum brake—was actually applied about the time that the 
engine was passing the signal cabin—that is, about two and a-half 
seconds after the crank broke, and at a point 177 yards from 
the centre of the over bridge, and 102 yards from the point where 
the line was first torn up, and where most of the vehicles after- 
wards ran down the embankment; and it is also certain, not only 
from the evidence, but from the manner in which the train was 
wrecked, and the distance which the engine, tender, and horse-box 
ran over the sleepers, chairs, and ballast after the brakes came off 
upon the parting of the om that the speed when the engine 
reached the bridge was still very considerable. Now, while I do 
not believe that any brake which exists could have actually 
stop the train on the falling gradient in the distance 
available, and could thus have averted the disaster, yet it is 
beyond question that a quickly-acting and powerful continuous 
brake ought in this distance to have so reduced the s that the 
consequences of the accident would probably have been far less 
fatal ; and, assuming for tie moment that the vacuum-brake pipes 
were not severed until the coupling parted behind the horse-box 
when the engine was near the bridge, it must be conceded that this 
brake did not do as much towards stopping the train as might have 
been expected from its recorded performances with experimental 
trains. Again, when the engine was at the centre of the bridge, 
the rear vehicle in the train was 139 yards distant from this point, 
and 75 yards from the point where the line was broken up, and, 
althaugh the vehicies immediately behind the horse-box could 
hardly have been saved when the coupling parted, yet, if the train 
had been fitted with an automatic brake, which would have 
remained on when the parting took place, it is probable that the 
four or five rear vehicles would, by its continued action and the con- 
sequent reduction ot speed, have escaped with comparatively little 
damage. The explanation, however, of the apparent inefficient 
action of this brake may be that oneor more of the brake pipes were 
broken or damaged some time before the engine arrived at the 
bridge; and if this were the case, the automatic action, had such 
existed, would have been so much the sooner brought into play. 
It is quite impossible to say when the pipe under the tender was 
broken, whether in the act of getting it on the rails or before; but 
it was found broken when the tender was examined, and it is far 
from improbable that it was cut by the check rail, when this rail 
was thrown out and propelled through the bottom of the tank; 
and in this case the brakes would hardly have been in action 
before being released. The value of a brake having rapid action, 
and, above all, automatic action, in such a case as this can 
hardly be contested; and although the Board of Trade has, 
as yet, no power to insist upon the adoption of a continuous 
brake possessing these qualities, yet I would remind the Man- 
chester, Sheffield, and Lincolnshire Railway Company that 
this is the second emphatic warning which has been given to 
them within the last six months as to the need for automatic 
action in the brakes used on their line ; the previous instance being 
on the 6th February, 1884, when, after a carriage had left the 
rails when running at high speed near Dinting station, the 
vacuum brake was severed, 
carriage was dragged along off the rails for over 350 yards further 
than it would have been if the brakes had remained on, at the 
imminent risk of falling and taking with it the carriages behind 
it, over a viaduct 100ft. in height. (4) As to the precautions 
which it would be advisable to take in order to prevent a 
recurrence of such an accident, I would remark that the giving 
way of a crank which is proved by the evidence and tests to 
have been properly made of steel of good quality, and to have 
been of exceptional strength and weight, and which had 
only run for a distance of 50,776 miles, should lead 
1 tive engineers to consider carefully the relative advan- 
tages of engines with inside cylinders and crank axles, as compared 
with engines with outside cylinders and straight axles; of steel 
axles as compared with iron axles; and of cranks hooped with 
wrought iron bands, as compared with cranks having the additional 
strength provided by an increase of metal in the webs of the crank 
itself; and as it might assist them in their deliberations if a return 
were prepared showing the —— of crank axles and of 
straight axles which have failed during a given period, relatively to 
the number of such axles in use upon engines throughout the king- 
dom, I would recommend that such a return, distinguishing also 
between iron, steel, and hooped axles, should be ian pe and issued. 
Itis also manifest that the more frequently cranks are examined 
thoroughly, the greater probability there will be that growing flaws 
will be detected, and I would therefore recommend that the big ends 
should be taken down at the weekly examinations, instead of only 
monthly as at present; and as regards the Manchester, Sheffield, 
and Lincolnshire Railway Company in particular, I would observe 
that there must be considerable and unjustifiable risk in running a 
suspected axle under observation, when an apparent flaw has not 
been extended by the test to which it has been subjected, which, 
according to the evidence of tle superintendent of the works at 
Gorton, is the present practice upon this line. 

In conclusion, I would call attention to what cannot but be 
regarded as satisfactory features in connection with this sad affair. 
In the first place there is not the smallest fault to be found with the 
manner in which the servants of the company performed their duties 
both before and after the accident; and I wish especially to record my 
opinion that there are no grounds whatever for supposing, as has 
been hinted and even published, that the signalman at Bullhouse 
neglected to place his signals at danger until warned by a pas- 
senger to do so, or that there was any unreasonable delay in the 
despatch of the relief trains ; and in the second place it is probable 
that the close proximity of Mr. Hinchcliffe’s colliery to the scene 
of the accident, and the promptitude with which the workmen 
from this colliery came to the rescue of the injured passengers, 
were the means of saving more than one life which mght otherwise 
have been sacrificed, 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—William Barclay, chief engi- 
neer to the Asia for the Dreadnought ; and Robert J. Barker chief 


to | engineer to the Canada. 
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When the bogie enters a curve, the links become 
inclined. in opposite directions, the side of the truck 
nearest the outside of the curve moving forwards, and 
correspondingly inclining the link. The link nearest the 
inside of the curve is similarly inclined in the opposite 
direction. This is clearly shown in the annexed dia- 
gram, in which the full lines show the position on the 
straight, and the dotted the position the truck assumes on 
a curve. The full longitudinal centre line represents the 
longitudinal centre of the car itself. It will be seen that 
the point A, or the upper end of the outside suspension 
link, is moved forward to A, and that the inner link is 
similarly moved back from Bto B'. The inclination of 
the links tends to pull the body of the vehicle round the 
curve, and at the same time tends to restore the bogie to 
its normal position when it reaches a piece of straight 
road. It may be mentioned that the suspension links are 
a loose fit on the pins, and thus allow the necessary swivel- 
ling motion. 

he bogie shown in our illustration has a further appli- 
cation of the suspension-link principle in the manner in 
which the side play of the rit -boxes is regulated. On 
referring to the engraving, it will be noticed that the spring 
beam does not, as usual, rest on the top of the axle-box, but 
is suspended beneath the box by links which embrace the 
spring beam and are connected together at the top, forming 
a rounded bearing which spans the top of the axle-box. 
Each axle, therefore, has independent side play, governed 
poy Nd the inclination of the links. A model bogie shown 
at Chicago ran over an extremely crooked piece of line 
with great smoothness, though the rails were purpose 
bent and deformed in a manner which would render it 
— ble to move an ordinary stiff wheel-base vehicle 
at all. 


GRESHAM’S PATENT IMPROVED SELF-ACTING 
INJECTOR. 


WE illustrate below an injector patented by Mr. Gresham, of 
the firm of Gresham and Craven, Manchester. This injector 
has the important advantage that if “knocked oft” by a jerk, 
as when an engine is running over points or crossings, it will 
automatically re-start itself instead of having to be re-started 


DELIVERY 


by hand. The receiving or delivery cone is made to slide freel, 

in its bearing, so that when steam is turned on it passes throug 

and around the combining cone, thus creating a partial vacuum 
in the water pipe, and so lifting the water. Immediately the 
water comes in contact with the steam condensation takes 
place, thus centralising the jet of steam and water, which then 
passes through the combining cone only, and then on into the 
receiving cone, creating sufficient pressure below the latter to 
force it up until it comes in contact with the bottom of the 


DELIVERY 


OVERFLOW 


combining cone. Should the injector cease to work from 
shortness of water, or any other cause, the steam forces the 
receiving cone away from the combining cone, when the same 
action takes place as before, and the injector re-starts itself 
without any manipulation whatever, and is thus perfectly auto- 
matic. 

The sealing of the overflow from the atmosphere is a great 
advantage, as it enables the injector to work freely with hot 
water, without the necessity of closing the overflow by mecha- 
nical means, as is done in many injectors, in which, when from 
any cause they cease to work, the steam rushes up the water 
pipe and warms the water, without calling the attendant’s 
attention to the fact of the injector having ceased to work. This 
injector will lift 15ft. 


THWAITES’ “RAPID” CUPOLA. 

THE cupola illustrated by the accompanying engravings is 
made by Messrs. Thwaites Brothers, of Bradford, under 
Stewart’s patent. It will be seen that it is of the receiver 
class, and, unlike the Kreuger furnace used in Germany and 
illustrated in THe Encinegr, Vol. L., 1880, the receiver is 
separate from the cupola. 

The shell of the cupola is of plate iron with butt joints, 
covered with strips and rings, se rivetted together with cup 
head rivets outside, the heads inside being flattened to allow 
the brick lining to fit close to the shell, which is of one dia- 
meter and parallel inside. There are several rings of angle iron 
inside shell in the length of the cupola to support the lining. 
To the shell is attached an annular air belt. Referring to the 
engravings, it will be seen that on each side of the air belt is 
secured 'a cast iron quarter-bend blast pipe, and to each bend is 
connected a turned shut-off valve. Inside the shell and com- 
municating with the air belt, are three rows of cast iron tuyeres. 
The two bottom rows each consist of three tuyeres, and the top 
row of six tuyeres, All the tuyeres are fastened to the 
shell with bolts and an asbestos ring. Opposite each of the top 
tuyeres in the air belt is fixed a cast iron shut-off turned plug 

ve. The plugs of these valves come through cover plates 


fixed upon the top of belt. All the plugs are fitted with small 
spocket wheels, and are connected to each other with Ewart’s 
malleable chain, so that all can be controlled from one handle at 
any convenient position. Opposite each tuyere is fixed a seat 
with sliding door, fitted with blue-tinted glass peep-holes. In 
front of each glass is a mica disc. Upon the air belt is a blast 
pressure gauge to indicate the pressure of air in cupola. The 
upper part of cupola above the belt is provided with charging 
door-—fire-brick lined—and with damper door and shield at the 
top, on one side, The cupola stands upon a cast iron base 
plate. This base plate is fitted with a wrought iron hinged 
drop bottom door, in halves, opening from the centre. Each 
half of the bottom is c ted to a shaft, on which is fixed a 
wrought iron hand lever. A strong wrought iron bolt is shot 
across the door when closed, securely retaining it in position. A 
fettling door is provided at the back of the cupola. The base 
plate of the cupola is supported by four cast iron pillars upon a 
strong cast iron bed-plate. The receiver shell is also made of 
plate iron, with angle iron ring, top and bottom, and cover plate 
on top; and provided, as shown, with tapping hole, spout and 
fettling door, slag hole and spout, and hot-air pipe and plug to 
convey hot air from the top of the receiver into cupola. 

Several advantages as attending the use of this cupola are 
claimed by the makers, not the least important of which is its 
speed. According to the experiments of Dulong, 1 lb. of carbon 
combining with the necessary quantity of oxygen to form car- 
bonic acid, developes 12,906 units of heat. The specific heat of 
cast iron being about ‘13, the melting point 2190 deg., and the 
coke containing 82 per cent. of carbon, then to heat a ton of 


cast iron of a temperature of, say, 40 deg., to a temperature of 
2190 deg. would require 
Heat _Iron Sp. heat 


2150 x 2240 x ‘13 
12006 x 59°1 Ib. coke. 


This is supposing that the whole of the carbon is converted into 
varbonic acid, but if by any means carbonic oxide is formed a 
very different result is obtained. Then 1 1b. of carbon burning 
to carbonic oxide only evolves 4453 units of heat. If, however, 
by admitting air above the zone where the oxide is formed, we 
recover 4478 units, this + 4453 gives 8931. This is a little 
over two-thirds of the available heat to be got out of 1 lb. of 
carbon, allowing 10 per cent. for moisture in the coke, 10 per 
cent. for radiation, or 40 per cent. in all. The amount of coke 
per ton of metal should not exceed 112 Ib., although the actual 
consumption is usually much higher. On this point we may 
quote the following result of a blow made on the 8th March last 
at Messrs. Rushforth and Co.’s St. James’s Foundry, Bradford, 
with a cupola 4ft. in diameter and 19ft. length of shell :— 


Charge of of 
Time. 
Time of lighting fire .. .. 10.0 am. .. Bed 336 .. 1792 
Making upof door .. .. 110 ,, 
Commenced charging... .. 11.5 ,, gg 
Filled upcupola .. .. .. 12.30pm. .. ,, 112 .. 2016 
Commenced blasting .. .. 1.5 219 2016 
Metal running down 1.18 oe 113 2016 
Took away first metal in » 112 2016 
35 min. after blas' 1.40 x» 112 2016 
2nd metal taken 
8rd do. do. 290 5 1232 17920 
4th do. do. 2.35 4 
Finished 
Finished blasting 
Fuel used for fusion coke.. .. .. .. 896Ib. 
Total consumption of fuel .. .. .. .. .. 1232Ib. 
Amount of iron melted in cupola .. .. .. 17,920 Ib. 


The speed of the blower was from 425 to 430 ‘revolutions per 


minute, and the pressure varied between 29in., 32in., and 37in. 
of water. The above figures show that 8 tons of iron were 
melted, with 1232 lb. of coke in one hour and a-half, time from 
starting to finishing blowing. The time taken to melt the iron 
after. having taken away the first ladleful of metal from the 
receiver to taking away last metal was 55 minutes. This gives 
14°54 lb. of iron to 11b. of coke, or, taking the coke used, exclu- 
sive of the bed coke, namely, 896 lb., and weight of iron melted, 
17,9201b., we have 1 cwt. of coke per ton of iron, and the 
makers say that the cupola will never “make up” if care is 
taken in charging 1 cwt. of coke per 18 ewt. of iron. 

It is unnecessary to say anything further as to the economy 
of the cupola in working, but it may be mentioned that it is 
claimed that less blast is used, as it has not to traverse so heavy 
a mass as in the ordinary cupola, that the wear and tear is less, 
and that the melted metal is obtained freer from impurities, 
while it is made hotter. 

In their description, the makers observe that the bottom of 
the cupola is raised up to the tuyeres, so that the metal as fast 
as melted runs straight into the receiver. “The hot blast also 
enters receiver at the same pressure as the inside of cupola 
furnace. This blast agitates and mixes the metal in receiver, 
and then the hot air from receiver is carried back through a 
vertical pipe into the cupola, above the belt, and is by this 
means utilised in heating up the iron in upper part of cupola. 
The receiver, which is applicable to new or existing cupolas, 
enables such a quantity of molten metal to be stored up and kept 
to a proper temperature, that with an ordinary-sized cupola 
steam hammer blocks may be cast with the same ease and 
certainty as smaller castings, and at the same time the metal 
may be held in reserve for any required length of time whilst 
the moulds are being prepared. It will be noticed that as the 
blast is diverted in its course, and does not entirely pass through 
the charge, the coke or fuel is not consumed before it is required 
for melting the metal, and hence a much smaller quantity of 
fuel is required to melt a given quantity of metal.” Some of 
the cupolas are being fixed in France for the Thomas-Gilchrist 
steel process, and they have also been introduced for smelting 
copper ores. The metal, in the latter case, is run into large 
portable receivers, and is then taken to other refining furnaces, 
or run into the ingot direct. 

The following, on introducing fine slack coal in the blast as 
mentioned by the makers, is of interest:—In the United States 
pulverised coal and fine slack have been used in cupolas. The 
practicability of this utilisation of a comparatively waste pro- 
duct was discovered in the following manner: There had been 
some trouble through scaffolding in the cupolas, and to melt 
down the “salamander” the manager withdrew the tuyere 
pipes, rammed in a lot of small coal through the tuyere holes, 
and again put on the blast. The scaffolding was removed in a 
very short time, and the work proceeded as usual. The blast 
pipe was then perforated, and a small quantity of fine coal 
was supplied to the cupola through the tuyeres, which it 
was found not only prevented scaffolding, but caused the cupola 
to work much more rapidly. The great waste in melting 
iron in a cupola usually occurs at the zone of the tuyeres 
on account of the large quantity of air blown in, and the absence 
of carbonic oxide at that point. What little carbon the air 
comes in contact with at this point forms carbonic acid, which 
is almost as destructive to the iron as free oxygen. The prin- 
cipal waste of the metal occurs after its fusion, and in its passage 
through this carbonic acid and atmosphere. By the injection of 
the fine coal with the blast its combustion is secured at the zone 
of the tuyeres, producing carbonic oxide, and thus preventing 
the oxidation of the descending metal. Beyond saving the 
waste of iron by this improvement, a much larger percentage of 
the carbon which the pig contains is transmitted to the con- 
verter, an advantage which would also be of great value in all 
cupolas for melting iron for castings; as the chief difficulty in 
that line is that the carbon is burnt out of the metal, and metal 
thus prepared is said to run more fluid and to produce finer and 
tougher castings than that melted in the ordinary manner. 

The following from the directions for lining is also worth 
quoting :—“ The durability of fire-bricks depends largely upon the 
amount and quality of the fire-clay used in laying them, and 
the way they are fitted together. If wide spaces are allowed, 
and too much fire-clay used, there is shrinkage in the first heat, 
the bricks are attacked on all sides, and the key or wedge of the 
brick is lost. Only use the best fire-clay; thin it with water to 
the consistency that will allow the brick to be dipped; fit the 
bricks so closely that, being dipped, they will take up sufficient 
slip to make the joint when rubbed together; fill all spaces with 
the thin slip, and dry with a slow fire.” 


An EXTRAORDINARY MopEt.—Dr. Freire, of Rio Janeiro, 
describes in'a recent number of the Scientific American some of 
the handiwork of a man named Yeo, of Thirkwood, near St. Louis, 
who carves all manner of things with a pocket-knife. ‘‘ At this 
writing,” says Dr. Freire, ‘‘he is engaged upon a momentous 
undertaking, which, if successful, he believes will be the master- 
piece of his life—an automaton water and landscape of 
nearly 300,000 pieces and 1100 movements, to be put in 
motion by means of an overshot wheel driven by a stream 
of sand falling from a hopper. This will occupy a space of 
48ft. by 16ft., 1s already more than half completed, and embraces 
windmills, lighthouses, towers, bridges, railways and trains, canal 
boats, steamers and sailing crafts, hills, dwellings, &c., besides a 
Noah’s ark, a copy of the Strassburg Cathedral and its wonderful 
clock, model of the New York, West Shore, and Buffalo Railway 
Depét at Buffalo, and a host of moving and performing figures. 
Of these, a brig weighing less than 41b. and complete in all 
details, containing 1800 distinct pieces; Noah’s ark, 40in. long, 
3400 pieces ; the depdt, 11 by 14 and 9ft. high, is a wonderful piece 
of work, out of which trains will dart at intervals, the same move- 
ment putting in motion some ninety figures on the platform and 
in and about the building. Besides the ordinary features of the 
Strasburg clock, the chimes in the spire, on striking, cause the 
Virgin to appear before the cross on the altar of the cathedral in a 
supplicating attitude; two hundred figures leave the choir, and 
moving down the main aisle pause for a moment contemplating 
her, and then disappear behind the altar a At stated periods, 
also, the inhabitants of the ark sally forth by a gangway, and 
defiling down the side of the hill, return by a circuitous route, 
entering in the same way at the opposite side. Canal boats pass 
up the river ; vessels in harbour toss upon the water; figures in door 
yards pursue their usual vocations, while in one instance a man con- 
stantly saws wood, while ther as t ly plies the axe. 
One of the peculiar features of the work is that each subject is 
complete in itself, and independent of the others—may be used 
separately or connectedly at the will of the operator. Again, aside 
from paint and cloth, nothing but wood enters into the construc- 
tion, saving the chimes of the cathedral and the iron shaft of the 
main wheel, When I saw the affair, I was told that it had pro- 
ceeded to the extent of 2500 cigar boxes and 800ft. of pine and 
white wood, and would require as much more, and more than a 
year’s hard labour, before arriving at completion. It would appear 
too ponderous for removal or exhibition, but the builder asserts his 
ability to take down and pack in small compass, suitable for trans- 


portation, in less three hours, and again to unpack and put 
together again in less than half a day. 
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THE BRITISH ASSOCIATION. 

On the 27th instant the first meeting of the British 
Association at Montreal took place. The Council of the 
Association met in the morning and completed its report, 
which was submitted to the General Committee. The 
report of the Council states that a new section has been 
formed for anthropolgy; various matters will be deferred 
until the general committee meets in London on November 
llth. Then also the president, officers, and council for the 
next year will be chosen, the date of the 1855 meeting 
decided on, and the place of meeting for 1886. 

The members of the Association assembled at Queen’s 
Hall in the afternoon, when the mayor and aldermen of 
Montreal presented an address. Appropriate replies were 
made by Sir William Thomson aa Lord Rayleigh. The 
first general meeting of the Association was held in the 
evening, in Queen’s Hall, which accommodates about 
1600 people, and was crowded. This meeting was con- 
fined to British, Canadian, and American members, it 
being found impossible to admit the public, there was 
such great pressure for admission. Lord Lansdowne, 
the Governor-General, Mayor Beaudry, of Montreal, Lord 
Rayleigh, and other officers of the Association, filled the 
platform. In the absence of Professor Cayley, the outgoing 
president, Sir W. Thomson temporarily occupied the chair. 
Lord Lansdowne made a short speech, which he concluded 
by saying: “ As representative of the Crown in this 
of the Empire, it is my duty and pleasure to bid you, in 
the name of our people, a hearty welcome to the Dominion.” 
Sir W. Thomson—representing Professor Cayley, absent 
—said a few words in resigning, on the part of Professor 


Cayley, the presidential chair, and introduced Lord 
Rayleigh, who then delivered the following presidential 
address 

“Tt is no i 


meeting of the British Association which I 
have now the honour of yo tala For more than fifty years 
the Association has held its autumn gathering in various towns of 
the United Kingdom, and within those limits there is, I suppose, 
no place of importance which we have not visited. And now, not 
satisfied with past successes, we are seeking new worlds to con- 
quer. When it was first proposed to visit Canada, there were 
some who viewed the project with hesitation. For my own part, 
I never quite understood the grounds of their apprehension. 
Perhaps they feared the thin edge of the wedge. When once the 
rinciple was admitted, there was no knowing to what it might 
ead. So rapid is the development of the British Empire, that the 
time might come when a visit to such out-of-the-way places as 
London or Manchester could no longer be claimed as a right, but 
only asked for as a concession to the susceptibilities of the English. 
But seriously, whatever objections may have at first been felt soon 
were outweighed by the consideration of the magnificent oppor- 
tunities which your hospitality affords of extending the sphere of 
our influence and of becoming acquainted with a part of the 
Queen’s dominion which, associated with splendid memories of the 
past, is advancing daily by leaps and bounds to a position of 
importance such as not long ago was scarcely ed of. For 
myself, I am not a stranger to your shores. I remember well the 
impression made upon me, seventeen years ago, by the wild rapids 
of the St. Lawrence and the gloomy grandeur of the Saguenay. 
If anything impressed me more, it was the kindness with which I 
was received by yourselves, and which I doubt not will be again 
extended not merely to myself but to all the English members of 
the Association. I am confident that those who have made w 
their minds to cross the ocean will not repent their decision, an 
that, apart altogether from scientific interests, great advantage 
may be expected from this visit. We Englishmen ought to know 
more than we do of matters relating to the Colonies, and anything 
that tends to bring the various parts of the Empire into closer 
contact can hardly be overvalued. It is pleasant to think that 
this Association is the means of furthering an object which should 
be dear to the hearts of all of us; and I venture to say that a 
large proportion of the visitors to this country will be astonished 
by what they see, and will carry home an impression which time 
will not readily efface. To be connected with this meeting is, to 
me, a great honour, but also a great responsibility. one 
respect, especialiy, I feel that the Association might have done 
well to choose another President. My own tastes have led me to 
study mathematics and physics rather than geology and biology, 
to which naturally more attention turns in a new country, - 
senting as it does a fresh field for investigation. A chronicle of 
achievements in these departments by workers from amo 
yourselves would have been suitable to the occasion, but oe | 
not come from me. If you would have preferred a different sub- 
ject for this address, I hope, at least, that you will not hold me 
entirely responsible.” 

After speaking of the great loss the Association had sustained 
by the death of Sir W. Siemens, and in very high terms of his 
great work, the President continued :—‘‘It is now several 
years since your presidential chair has been occupied by a professed 
physicist, and it may naturally be expected that I should attempt 
some record of recent progress in that branch of science, if indeed 
such a term be — For it is one of the difficulties of the task 
that subjects as distinct as mechanics, electricity, heat, optics and 
acoustics, to say nothing of astronomy and meteorology, are 
included under physics. Any one of these may well occupy the 
life-long attention of a man of science, and to be thoroughly 
conversant with all of them is more than car. be ex of any 
one individual, and is probably incompatible with the devotion of 
much time and energy to the actual advancement of knowledge. 
Not that I would complain of the Association sanctioned 
common parlance. A sound knowledge of at least the principles 
of general physics is necessary to the cultivation of any depart- 
ment. The predominance of the sense of sight as the medium of 
communication with the outer world brings with it dependence 
upon the science of optics; and there is hardly a branch of science 
in which the effects of temperature have not—often without much 
success—to be reckoned with. Besides, the neglected borderland 
between two branches of knowledge is often that which best 
repays cultivation, or, to use a metaphor of Maxwell’s, the 
greatest benefits may be derived from a cross fertilisation of the 
sciences. The wealth of material is an evil only from the point of 
view of one of whom too much may be expected. Another 
difficulty incident to the task, which must be faced but cannot be 
overcome, is that of estimating rightly the value, and even the 
correctness of recent work. Itis not always that which seems at 
first the most important that proves in the end to beso. The 
history of science teems with examples of discoveries which 
attracted little notice at the time, but afterwards have taken root 
downwards and borne much fruit upwards. One of the most 
striking advances of recent years is in the production and —-- 
tion of electricity upon a large scale—a subject to which I have 
already had occasion to allude in connection with the work of Sir 
W. Siemens. The dynamo machine is indeed founded upon 
discoveries of Faraday now more than half a century old; but it 
has required the protracted labours of many inventors to bring it 
to its present high degree of efficiency. Looking back at the 
matter, it seems strange that progress should have been so slow. 
I do not refer to details of design, the elaboration of which must 
always, I suppose, require the experience of actual work to 
indicate what parts are structurally weaker than they should be, 
or aree to undue wearandtear. But with to the main 
features of the problem it would almost seem as if the difficulty 
lay in want of faith. Long ago it was recognised that electricity 


derived from chemical action is—on a 1 scale—too eres 
a source of mechanical power, notwithstanding the fact that—as 
in 1846—the conversion of electrical into 


proved by Joule 
mechanical work can be effected with great economy. From this 
it isan evident consequence that electricity may advantageously 


be obtained from mechanical power ; and one cannot help thinking 
that if the fact had been borne steadily in mind, the development 
of the dynamo might have been much more rapid. But discoveries 
and inventions are apt to appear obvious when regarded from the 
tandpoint of plished fact; and I draw attention to the matter 
only to point the moral that we do well to push the attack persistently 
when we can besure beforehand that the obstacles to be overcome are 
only difficulties of contrivance, and that we are not vainly fightii 
unawares against a law of nature. The present development o! 
electricity on a large scale depends, however, almost as much upon 
the incandescent lamp as upon the dynamo. The success of these 
lamps demands a very perfect vacuum—not more than about one- 
millionth of the normal quantity of air should remain—and it is 
interesting to recall that, twenty years ago, such vacua were rare 
even in the laboratory of the p omar It is pretty safe to say 
that these wonderful results would never have been accomplished 
week maany applications alone been in view. The way was pre- 
pa by an army of scientific men, whose main object was the 
advancement of knowledge, and who could scarcely have imagined 
that the processes which they elaborated would soon be in use on 
acommercial scale, and entrusted to the hands of ordinary work- 
men. When I speak in hopeful of practical electricity, I 
do not forget the disappointment within the last year or two of 
many over-sanguine expectations. The enthusiasm of the inventor 
and p ter are y to progress, and it seems to be almost 
a law of nature that it should overpass the bounds marked out by 
reason and experience. What is most to be regretted is the advan- 


part | tage taken by speculators of the often uninstructed interest felt by 


the public in novel schemes by which its imagination is fired. But 
looking forward to the future of electric ighting, we have good 
ground for enco’ ment. Already the ref large passenger 
ships is an assu success, and one which will be highly appre- 
ciated by those travellers who have experienced the tedium of jong 
winter evenings unrelieved by adequate illumination. Here, no 
doubt, the conditions are in many respects especially favourable. 
's space, life on board ship is highly concentrated ; while 
unity of management and the presence on the spot of skilled engi- 
neers obviate some of the difficulties that are met with under other 
circumstances. At present we have no experience of a house-to- 
house system of illumination on a great e and in competition 
with cheap gas; but preparations are already far advanced for trial 
on an adequate scale in London. In large institutions, such as 
theatres and factories, we all know that electricity is in successful 
and daily eye operation. When the necessary power can be 
obtained from the fall of water, instead of from the combustion of 
coal, the conditions of the problem are far more favourable. 
Possibly the severity of your winters may prove an obstacle, but 
it is impossible to regard your splendid river without the thought 
arising that the day may come when the vast powers now running 
to waste shall be bent into your service. Such a project demands, 
of course, the most careful consideration, but it is one worthy 
of an intelligent and enterprising community. The requirements 
of practice react in the most healthy manner upon scientific 
electricity. Just as in former days the science received a 
stimulus from the application to telegraphy, under which every- 
thing relating to measurement on a small scale acquired an 
importance and development for which we might otherwise have 
had long to wait, so now the requirements of electric lighting are 
iving rise to a new development of the art of measurement upon a 
=~ scale, which cannot fail to prove of scientific as well as prac- 
tical importance. Mere change of scale may not at first appear a 
very important matter, but it is surprising how much modification 
it entails in the instruments, and in the processes of measurement. 
For instance, the resistance coils on which the electrician relies in 
dealing with currents whose maximum is a fraction of an ampére, 
fail age when it becomes a question of hundreds, not to say 
thousands, of ampéres. The powerful currents which are now 
at command constitute almost a new weapon in the hands of the 
physicist. Effects which in old days were rare, and difficult of 
observation, may now be produced at will on the most conspicuous 
scale. Consider for a moment Faraday’s great discovery of the 
* Magnetisation of Light,’ which Tyn likens to the Weisshorn 
among mountains, as high, beautiful, and alone. This judgment 
—in which I fully concur—relates to the scientific aspect of the 
discovery, for to the eye of sense nothing could have been more insigni- 
ficant. It 1s even possible that it might have eluded altogether the 
penetration of Faraday, had he not been provided witha special quality 
of very heavy glass. Atthe present day these effects may be produced 
upon a scale that would have delighted their discoverer, a rotation 
of the plane of polarisation through 180 deg. being perfectly feas- 
ible. With the aid of modern ye Kundt and Réntgen in 
Germany, and H. Becquerel in France, have d d the 
in gases and vapours, where, on account of its extreme smallness, 
it had previously escaped notice. Again, the question of the 
magnetic saturation of iron has now an importance entirely beyond 
what it possessed at the time of Joule’s early observations. en 
it required special arrangements purposely contrived to bring it 
into prominence. Now in every dynamo machine, the iron of the 
field magnets approaches a state of saturation, and the very 
elements of an explanation of the action require us to take the 
fact into account. It is indeed probable that a better knowledge 
of this subject might lead to improvements in the design of these 
machines. Notwithstanding the important work of Rowland and 
Stoletow, the whole theory of the behaviour of soft iron under 
varying magnetic conditions is still somewhat obscure. Much may 
be ho; from the induction balance of mm grey by which the 
marvellous powers of the telephone are applied to the discrimina- 
tion of the p eg of metals, as segue magnetism and electric 
conductivity. e introduction of powerful alternate currents in 
machines by Siemens, Gordon, Ferranti, and others, is likely also 
to have a salutary effect in educating those so-called practical 
electricians whose ideas do not easily rise above ohms and volts. 
It has long been known that when the changes are sufficiently rapid, 
the phenomena are governed much more by induction, or electric 
inertia, than by mere resistance. On this principle much may be 
explained that would otherwise seem paradoxical. To take a com- 
paratively simple case, conceive an electro-magnet wound with two 
contiguous wires, upon which acts a given rapidly periodic electro- 
motive force. If one wire only be used, a certain amount of heat 
is developed in the circuit. Suppose now that the second wire is 
brought into operation in parallel—a proceeding equivalent to 
doubling the section of the original wire. An electrician accustomed 
only to constant currents would be sure to think that the heating 
effect would be doubled by the change, as much heat being 
developed in each wire separately as was at first in the —- wire. 
But such a conclusion would be entirely erroneous, e total 
current, being governed practically by the self-induction of the cir- 
cuit, would not be augmented by the accession of the second wire, 
and the total heating effect, so far from being doubled, would in 
virtue of the superior conductivity be halved. During the last 
few years much interest has been felt in the reduction to an absolute 
standard of measurements of electro-motive force, current, resist- 
ance, &c., and to this end many laborious investigations have been 
undertaken. The subject is one that has engaged a good deal of my 
own attention, and I should naturally have felt inclined to dilate upon 
it, but that I feel it to be too abstruse and special to be dealt with in 
detail upon an occasion like the present. As regards resistance, I will 
merely remind you that the recent determinations have shown a so 
greatly improved agreement, that the Conference of Electricians 
assembled at Paris, in May, have felt themselves justified in 
defining the ohm for practical use as the resistance of a column of 
mercury of 0 deg. C., one square millimetre in section, and 106 
centimetres in length—a definition differing by a little more than 
gs cent, from t arrived at twenty years ago by a committee 
this Association. A standard of resistance once determined 


Crookes 


upon can be embodied in a ‘ resistance coil,’ and copied without 
much trouble, and with great accuracy. But in order to complete 
the electrical system, a second standard of some kind is necessary, 
and this is not so easily embodied in a permanent form. It might 
conveniently consist of a standard galvanic cell, capable of being 
ag in a definite manner, whose electro-motive force is once 
or all determined. Unfortunately, most of the batteries in ordi- 
nary use are, for one reason or another, unsuitable for this pur- 
pose, but the cell introduced by Mr. Latimer Clark, in which the 
metals are zinc in contact with saturated zinc sulphate and pure 
mercury in contact with mercurous sulphate, appears to give 
satisfactory results. According to my measurements, the elec- 
tro-motive force of this cell is 1°435 theoretical volts. We may 
conveniently express the second absolute electrical measure- 
ment necessary to the completion of the system by taki 
advantage of Faraday’s law, that the quantity of metal decom 
in an electrolytic cell is proportional to the whole quantity of elec- 
tricity that passes. The + metal for the apo is silver, 
deposited from a solution of the nitrate or of the chlorate. The 
results recently obtained by Professor Kohlrausch and by myself 
are in very good agreement, and the conclusion that one ampire 
flowing for one hour decomposes 4°025 grains of silver, can hardly 
be in error by more than a thousandth part. This number being 
known, the silver voltameter gives a ready and very accurate 
method of measuring currents of intensity, varying from ;5 amptre 
to four or five ampéres. The beautiful and mysterious phenomena 
attending the discharge of electricity in nearly vacuous spaces have 
been investigated and in some di explained by De la Rue, 
Crookes, Schuster, Moulton, and the lamented Spottiswoode, as 
well as by various able foreign experimenters. In a recent research 
sought the origin of a bright citron-coloured band in 
the phosphorescent spectrum of certain earths, and after encounter- 
ing difficulties and anomalies of a most bewildering kind, has suc- 
ceeded in proving that it is due to yttrium, an element much more 
widely distributed than had been supposed. A lusion like this 
is stated in a few words, but those only who have undergone 
similar experience are likely to appreciate the skill and perseverance 
of which it is the final reward. y gon observation by Hall, 
of Baltimore, from which it appeared that the flow of electricity in 
a conducting sheet was disturbed by magnetic force, has been the 
subject of much discussion. Mr. Shelford Bidwell has brought 
forward experiments tending to prove that the effect is of a secon- 
dary character, due in the first instance to the mechanical force 
operating upon the conductor of an electric current when situated 
in a powerful magnetic field. Mr. Bidwell’s view agrees in the main 
with Mr. Hall’s division of the metals into two groups according to 


the direction of the effect. 

“Without doubt the most important achievement of the older 
generation of scientific men has the establishment and appli- 
cation of the great laws of thermo-dynamics, or, as it is often 
called, the mechanical theory of heat. The first law, which asserts 
that heat and mechanical work can be transformed one into the 
other at a certain fixed rate, is now well understood by every 
student of physics, and the number expressing the mechanical 
equivalent of heat resulting from the experiments of Joule has 

N Co} ed by the researches of others, and especially of Row- 
land. But the second law, which practically is even more important 
than the first, is only now beginning to receive the full appreciation 
due to it. One reason of this found in a not unnatural con- 
fusion of ideas. Words do not always lend themselves readily to 
the demands that are made upon them by a growing science, and I 
think that the almost unavoidable use of the word equivalent in 
the statement of the first law is partly responsible for the little 
attention that is given to the second. For the second law so far 
contradicts the usual statement of the first, as to assert that 
equivalents of heat and work are not of equal value. While work 
can always be converted into heat, heat can only be converted into 
work under certain limitations. For every practical purpose the 
work is worth the most, and when we bee of equivalents, we use 
the word in the same sort of special sense as that in which chemists 
oo of equivalents of gold and iron. The second law teaches us 

t the real value of heat, as a source of mechanical power, 
depends upon the temperature of the body in which it resides; the 
hotter the body in relation to its surroundings, the more available 
the heat. In order to see the relations which obtain between the 
first and the second law of thermo-dynamics, it is only necessary 
for us to glance at the theory of the steam engine. Not many 
years ago calculations were plentiful, demonstrating the ype 
of the steam engine on the basis of a comparison of the wor! 
actually got out of the engine with the mechanical equivalent of 
the heat supplied to the boiler. Such calculations took into 
account only the first law of thermo-dynamics, which deals with 
the equivalents of heat and work, and have very little bearing upon 
the practical question of efficiency, which requires us to have 
regard also to the second law. According to that law the fraction 
of the total energy which can be converted into work depends upon 
the relative temperatures of the boiler and condenser; and it is, 
therefore manifest that, as the temperature of the boiler cannot be 
raised indefinitely, it is impossible to utilise all the energy which, 
according to the first law of thermo-dynamics, is resident in the 
coal. On a sounder view of.the matter, the efficiency of thefsteam 
engine is found to be so high that there is no great margin remuin- 
ing for improvement. The higher initial temperature possible in 
the gas engine opens out much wider possibilities, and many good 
judges look forward to a time when the steam engine will have to 
give way toits younger rival. To return to the theoretical question, 
we may say with Sir W. Thomson, that though energy cannot 
destroyed, it ever tends to be dissipated, or to wy from more 
available to less available forms. No one who grasped this 
principle can fail to nee its immense importance in the system 
of the universe. Every change—chemical, thermal, or mechanical— 
which takes place, or can take place, in nature, does so at the cost of 
acertain amount of available energy. If, therefore, we wish toinquire 
whether or nota proposed transformation can take place, the question 
to beconsidered is whether its occurrence would involve dissipation of 
energy. If not, the transformation is, under the circumstances of the 
case, absolutely excluded. Some years ago, ina lecture at the Royal 
Institution, I endeavoured to draw the attention of chemists to the 
importance of the principle of dissipation in relation to their 


science, pointing out the error of the usual assumption that a 
eneral Saieden is te be found in respect of the development of 
eat. For example, the solution of a salt in water is, if I may be 


allowed the phrase, a downhill transformation. It involves dissi- 
pation of energy, and can therefore go forward; but, in- many 
cases it is associated with the absorption rather than with the 
development of heat. I am glad to take advantage of the present 
opportunity in order to repeat my recommendation, with an 
emphasis justified by actual achievement. The foundations laid 
by Thomson now bear an edifice of no mean proportions, thanks 
to the labours of several physicists, among whom must be especially 
mentioned Willard Gibbs and Helmholtz. The former has elabo- 
rated a th of the equilibrium of heterogeneous substances, 
wide in its principles, and we cannot doubt far-reaching in its 

mences. In a series of masterly — Helmholtz has 
developed the conception of free energy with very important appli- 
cations to the theory of the galvanic cell. He points out that the 
mere tendency to solution bears in some cases no small proportion 
to the affinities more usually reckoned chemical, and contributes 
largely to the total electro-motive force. in our own 
country Dr. Alder Wright has published some valuable ex- 
periments relating to the subject. From the further study of 
electrolysis we may expect to gain improved views as to the nature 
of the chemical reactions, and of the forces concerned in bringing 
them about. I am not qualified—I wish I were—to speak to you 
on recent progress in general chemistry. “em my feelings 
towards a fret love may blind me, but I cannot help thinking that 
the next great advance, of which we have already some foreshadow- 
ing, will come on this side. And if I might, without presumption, 
venture a word of recommendation, it would be in favour of a more 
minute study of the simpler chemical phenomena, 
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“Under the head of scientific mechanics it piety in rela- 
tion to fluid motion that advances may be looked for. In speaking 
upon this subject I must limit myself almost entirely to experi- 
mental work. Theoretical hydro-dynamics, however important 
and interesting to the mathematician, are eminently unsuited to 
oral exposition. All I can do to attenuate an injustice, to which 
theorists are pretty well accustomed, is to refer you to the admir- 
able reports of Mr, Hicks, published under the auspices of this 
Association, The important and highly practical work of the late 
Mr. Froude in relation to the propulsion of ships is doubtless known 
to most of you. Recognising the fallacy of views then widely held 
as to the nature of the resistance to be overcome, he showed to 
demonstration that, in the case of fair-shaped bodies, we have to 
deal almost entirely with resistance dependent upon skin friction, 
and at high speeds upon the generation of surface waves by which 
energy is carried off. At speeds which are moderate in relation to 
the size of the ship, the resistance is practically dependent upon 
skin friction only. Although Professor Stokes and other mathe- 
maticians had previously published calculations pointing to the 
same conclusion, there can be no doubt that the view generally 
entertained was very different. At the first meeting of the Asso- 
ciation which I ever attended, as an intelligent listener, at Bath in 
1864, I well remember the surprise which greeted a statement by 
Rankine that he regarded skin friction as the | legitimate 
resistance to the progress of a well-designed ship. Mr. Froude’s 
experiments have set the question at rest in a manner satisfactory 
to those who had little confidence in theoretical prevision. In 
speaking of an explanation as satisfactory in which skin friction is 
accepted as the cause of resistance, I must guard myself against 
being sup to mean that the nature of skin friction is itself 
well understood. Although its magnitude varies with the smooth- 
ness of the surface, we have no reason to think that it would dis- 
appear at any degree of smoothness consistent with an ultimate 
molecular structure. That it is connected with fluid viscosity is 
evident enough, but the modus 2 is still obscure. Some 
imqaeee work bearing upon the subject has recently been published 
by Professor O. Reynolds, who has investigated the flow of water in 
tubes as dependent upon the velocity of motion and upon the size of 
the bore. The laws of motion in capillary tubes, discovered experi- 
mentally by Poiseuille, are in complete harmony with theory. The 
resistance varies as the velocity, and depends in a direct manner 
upon the constant of viscosity. But when we come to the larger 
ee and higher velocities with which engineers usually have to 
eal, the theory which presupposes a regularly stratified motion 
evidently ceases to be applicable, and the problem becomes essen- 
tially identical with that of skin friction in relation to ship propul- 
sion, Professor Reynolds has traced with much success the pas- 
sage from the one state of things to the other, and has proved the 
applicability under these complicated conditions of the general 
laws of dynamical similarity as adapted to viscous fluids by Pro- 
fessor Stokes. In spite of the difficulties which beset both the 
theoretical and experimental treatment, we may hope to attain 
before long to a better understanding of a subject which is certainly 
second to none in scientific as well as practical interest. As also 
closely connected with the mechanics of viscous fluids, I must not 
forget to mention an important series of experiments upon the 
friction of oiled surfaces, recently executed by Mr. Tower for the 
Institution of Mechanical Engineers. The results go far towards 
upsetting some ideas hitherto widely admitted. When the lubrica- 
tion is adequate, the friction is found to be nearly independent 
of the load, and much smaller than is caus supposed, 
giving a coefficient as low as yay5. When the layer of 
oil is well formed, the pressure between the solid surfaces 
is really borne by the fluid, and the work lost is spent in 
shearing—that is, in causing one stratum of the oil to glide over 
another. In order to maintain its position, the fluid must possess 
a certain degree of viscosity, ene to the pressure; and 
even when this condition is satisfied, it would appear to be neces- 
sary that the layer should be thicker on the —s than on the 
outgoing side. We may, I believe, expect from Professor Stokes a 
further elucidation of the processes involved. In the meantime, it 
is obvious that the results already obtained are of the utmost 
value, and fully justify the action of the Institution in devoting a 
part of its resources to experimental work. We may hope indeed 
that the example thus wisely set may be followed by other public 
bodies associated with various departments of industry. I can do 
little more than refer to the interesting observations of Professor 
in, Mr, Hunt, and M. Forel on Ripplemark. The processes 
concerned would seem to be of a rather intricate character, and 
largely dependent upon fluid viscosity. It may be noted indeed 
that most of the still obscure phenomena of hydro-dynamics require 
for their elucidation a better comprehension of the laws of viscous 
motion. The subject is one which offers peculiar difficulties. In 
some problems in which I have lately been interested, a circu- 
lating motion presents itself of the kind which the mathe- 
matician excludes from the first when he is treating of fluids 
destitute altogether of viscosity. The intensity of this motion 
proves, however, to be independent of the coefficient of viscosity, 
so that it cannot be correctly dismissed from consideration as a 
1 of a supposition that the > infinitely small. 

The apparent breach of continuity can be explained, but it shows 
how much care is needful in dealing with the subject, and how 
easy it is to fall into error. The nature of gaseous viscosity, as due 
to the diffusion of momentum, has been made clear by the theo- 
retical and experimental researches of Maxwell. A flat disc 
moving in its own plane between two parallel solid surfaces is 
— by the necessity of shearing the intervening layers of gas, 
and the magnitude of the hindrance is proportional to the velocity 
of the motion and to the npr the gas, so that under similar 
circumstances this effect ma taken as a measure, or rather 
definition, of the viscosity. From the dynamical theory of gases. 
to the development of which he contributed so much, Maxwell 
drew the startling conclusion that the viscosity of a gas should be 
independent of its density—that within wide limits the resistance 
to the moving disc should be scarcely diminished by pumping out 
the gas, so as to form a partial vacuum. Experiment fully con- 
firmed this theoretical anticipation—one of the most remarkable to 
be found in the whole history of science, and proved that the 
swinging disc was retarded by the gas, as much when the baro- 
meter stood at jin. as when it stood at 30in. It was obvious, 
of course, that the law must have a limit, that at a certain 
pee of exhaustion the must begin to jose its power; and 
remember discussing with Maxwell, soon after the publication of 
his experiments, the whereabouts of the point at which the gas 
would cease to produce its ordinary effect. His apparatus, how- 
ever, was quite unsuited for high degrees of exhaustion, and the 
failure of the law was first observed by Kundt and Warburg, as 
ressures below 1 mm. of mercury. Saksoqueniiy the matter has 
n nw examined by Crookes, who extended his observa- 
tions to the highest degrees of exhaustion as m y 
MacLeod’s gauge. Perhaps the most remarkable results relate 
to hydrogen. From the atmospheric pressure of 760 mm. down to 
about 4 mm. of mercury the viscosity is sensibly constant. From 
this point to the highest vacua, in which less than one-millionth of 
the original gas remains, the coefficient of viscosity drops down 
ually to a small fraction of its original value. In these vacua 

. Crookes regards the gas as having assumed a different, ultra- 
ous, condition ; but we must remember that the phenomena 
ve relation to the other circumstances of the case, especially the 
dimensions of the vessel, as well as to the condition of the gas. 
Such an achievement as the prediction of Maxwell’s law of 
aay has, of course, drawn increased attention to the dyna- 
mical theory of gases. The success which has attended the 
theory in the hands of Clausius, Maxwell, Boltzmann, and other 
mathematicians,. not only in relation to viscosity, but over 
& large part of the éntire field of our knowledge of gases, proves 
that some of its fundamental postulates are in harmony with 
the reality of Nature. At the same time, it presents serious diffi- 
culties; and we cannot but feel that while the electrical and optical 
properties of gases remain out of relation to the theory, no final 


a is possible. The growth of experimental knowledge may 
trusted to clear up many doubtful points, and a younger gene- 
ration of theorists will bring to bear improved mathematical 
weapons. Inthe meantime we may fairly congratulate ourselves 
on the possession of a guide which has already conducted us to a 
position which could hardly otherwise have been attained. 

‘In optics attention has naturally centred upon the s m. 
The mystery attaching to the invisible rays lying beyond the red 
has been fathomed to an extent that, a few years ago, would have 
seemed almost impossible. By the use of special photographic 
methods Abney has mapped out the peculiarities of this region 
with such success that our knowledge of it begins to be comparable 
with that of the parts visible to the eye. Equally important 
work has been done by Langley, using a refined invention of his 
own based upon the principle of Siemens’ gee This instru- 
ment measures the actual energy of the radiation, and thus 
expresses the effects of various parts of the spectrum A a com- 
mon scale, independent| of the properties of the eye and of sensi- 
tive photographic preparations. Interesting results have also been 
obtained by Beoguerel, whose method is founded upon a curious 
action of the ultra-red rays in enfeebling the light emitted by 
eee substances. One of the most startling of Langley’s 
conclusions relates to the infl of the at here in modifying 
the quality of solar light. By the comparison of observations made 
through varying thicknesses of air, he shows that the atmospheric 
absorption tells most upon the light of high refrangibility ; so that, 
to an eye situated outside the atmosphere, the sun would present a 
decidedly bluish tint. It would be interesting to compare the 
experimental numbers with the law of scattering of light by small 
particles given some years ago as the result of theory. The 
demonstration by Langley of the inadequacy of — law of 
dispersion to represent the relation between refrangibility and 
wave length in the lower pa of the spectrum must have an impor- 
tant bearing oy optical theory. The investigation of the rela- 
tion of the visible and ultra-violet spectrum to various forms of 
matter has occupied the attention of a host of able workers, 
among whom none have been more successful than my colleagues 
at Cambridge, Professors Liveing and Dewar. The subject is too 

both for the occasion and for the individual, and I must pass 
it by. But, as more closely related to — proper, I cannot 
resist recalling to your notice a beautiful application of the 
idea of Doppler to the discrimination of the origin of certain 
lines observed in the solar spectrum. If a vibrating body have 
a general motion of approach or recession, the waves emitted 
from it reach the observer with a frequency which in the first case 
exceeds, and in the second case falls short of, the real frequency of 
the vibrations themselves, The consequence is that, if a glowing 
gas be in motion in the line of sight, the spectral lines are thereby 
displaced from the position that they would occupy were the gas at 
rest—a principle which, in the hands of Huggins and others, has 
led to a determination of the motion of certain fixed stars rela- 
tively to the solar system. But the sun is itself in rotation, and 
thus the position of a solar spectral line is slightly different 
according as the light comes from the advancing or from the retreat- 
ing limb. This displacement was, I believe, first observed by 
Thollon; but what I desire now to draw attention to is the applica- 
tion of it by Cornu to determine whether a line is of solar or atmo- 
_—— origin. For this purpose a small image of the sun is 
thrown upon the slit of the spectroscope, and caused to vibrate two 
or three times in a second, in such a manner that the light entering 
the instrument comes alternately from the advancing and retreat- 
ing limbs. Under these circumstances a line due to absorption 
within the sun appears to tremble, as the result of slight alternately 
opposite displacements. But if the seat of the absorption be in the 
atmosphere, it isa matter of indifference from what part of the sun 
the light originally p , and the line maintains its position 
in spite of the oscillation of the image upon the slit of the spectro- 
scope. In this way Cornu was able to make a discrimination which 
can only otherwise be effected by a difficult comparison of appear- 
ances under various solar altitudes. The instrumental weapon of 
investigation, the spectroscope itself, has made important advances. 
On the theoretical side we have for our guidance the law that the 
optical power in gratings is proportional to the total number of 
lines accurately ruled, without regard to the degree of closeness, 
and in prisms that it is proportional to the thickness of glass 
traversed. The magnificent gratings of Rowland are a new power 
in the hands of the eT pe and as triumphs of mechanical 
art seem to be little short of perfection. In our own report for 
1882, Mr. Mallock has described a machine constructed by him for 
ruling large diffraction gratings, similar in some respects to that 
of Rowland. The great optical constant, the velocity of light, has 
been the subject of three distinct investigations by Cornu, Michel- 
son, and Forbes, As may be supposed, the matter is of no ordi- 
nary difficulty, and it is therefore not surprising that the 
agreement sbould be less decided than could be wished. From 
their observations, which were made by a modification of 
Fizeau’s method of the toothed wheel, Young and Forbes drew the 
conclusion that the velocity of light in vacuo varies from 
colour to colour to such an extent that the velocity of 
blue light is nearly 2 per cent. greater than that of red 
light. Such a variation is quite op; to existing theoretical 
notions, and could only be acce on the strongest evidence. 
Mr. Michelson, whose method—that of Foucault—is well suited 
to bring into prominence a variation of velocity with wave length, 
informs me that he has recently repeated his experiments with 
special reference to the point in question, and has arrived at the 
conclusion that no variation exists comparable with that asserted 
by Young and Forbes. The actual velocity differs little from that 
found from his first series of experiments, and may be taken to be 
299,800 kilometres per second. It is remarkable how many of the 
playthings of our childhood give rise to questions of the deepest 
scientific interest. The top is, or may be understood, but a com- 
plete comprehension of the kite and of the soap-bubble’would carry 
us far beyond our present stage of knowledge. In spite of the 
admirable investigations of Plateau, it still remains a mystery why 
soapy water stands almost alone among fluids as a material for 
bubbles. The beautiful development of colour was long 
ascribed to the interference of light, called into play by the 
gradual thinning of the film. In accordance with this view the 
tint is determined solely by the thickness of the film, and 
the refractive index of the fluid. Some of the phenomena 
are, however, so curious, as to have led excellent observers like 
Brewster to reject the theory of thin plates, and to assume the 
secretion of various kinds of colouring matter. If the rim of 
a wine-g! dip ip soapy water, and then held in 
a vertical position, horizontal bands soon i 
the top of the film, and extend themselves gradually down- 
wards. According to Brewster these bands are not formed by the 
‘subsidence and gradual thinning of the film,’ because they main- 
tain their horizontal position when the glass is turned round its 
axis. The experiment is both easy and interesting, but the con- 
clusion drawn from it cannot be accepted. The fact is that the 
various parts of the film err ges | alter their thickness, and 
hence when the glass is rotated, they re-arrange themselves in 
order of superficial density, the thinner parts floating up over, or 
through, the thicker parts. Only thus can the tendency be 
satisfied for the centre of gravity to assume the lowest possible 
ition. When the thickness. of a film falls below a small 
raction of the length of a wave of light, the colour disappears, 
and is replaced by an intense blackness. Professors Reinold and 
Riicker have recently made the remarkable observation that the 
whole of the black region, soon after its formation, is of uniform 
thickness, the passage from the black to the coloured portions 
being extremely abrupt. By two independent methods they have 
determined the thickness of the black film to lie between seven and 
fourteen millionths of a millimetre; so that the thinnest films 
correspond to about one-seventieth of a wave length of light. The 
importance of these results in regard to molecular theory is too 
obvious to be insisted upon. 
“* The beautiful inventions of the telephone and the phonograph, 


begin to show at | mad 


although in the main dependent upon principles long since esta- 
blished, have imparted a new interest to the study of acoustics. 
The former, apart from its uses in every-day life, has become in 
the hands of its inventor, Graham Bell, and of Hughes, an instru- 
ment of first-class scientific importance. The theory of its action 
is still in some respects obscure, as is shown by the comparative 
failure of the many attempts to improve it. In connection with 
some <a that have been offered, we do well to remember 
that molecular changes in solid masses are inaudible in themselves, 
and can only be manifested to our ears by the generation of a to- 
and-fro-motion of the external surface extending over a sensible 
area. If the surface of a solid remains undisturbed, our ears can 
tell us nothing of what goes on in the interior. In theoretical 
acoustics progress has been steadily maintained, and many pheno- 
mena, which were obscure twenty or thirty years ago, have since 
received adequate explanation. If some important practical ques- 
tions remain unsolved, one reason is that they have not yet Soon 
definitely stated. Almost everything in connection with the 
ordinary use of our senses presents peculiar difficulties to 
scientific investigation. Some kinds of information with regard to 
their surroundings are of such paramount importance to successive 
generations of living beings, that — have learned to interpret 
indications which, from a physical point of view, are of 
the slenderest character. Every day we are in the habit of recog- 
nising, without much difficulty, the quarter from which a sound 
proceeds, but by what — we attain that end has not yet been 
satisfactorily explained. It has been proved that when proper pre- 
cautions are taken, we are unable to distinguish whether a pure 
tone—as froma vibrating tuning fork held over a suitable resonator 
—comes to us from in front or from behind. This is what might 
have been expected from an @ priori point of view; but what would 
not have been expected is that with almost any other sort of sound, 
from a clap of the hands to the clearest vowel sound, the dis- 
crimination is not only possible, but easy and instinctive. In these 


cases it does not appear how the possession of two ears help us, ' 


though there is some evidence that it does; and even when so’ 
come to us from the right or left, the oe of the ready 
discrimination which is then ible with pure tones is not so 
easy as might at first appear. e should be inclined to think that 
the sound was heard much more loudly with the ear that is turned 
towards than with the ear that is turned from it, and that in this 
way the direction was recognised. But if we the experiment. 
we find that, at any rate with notes near the middle of the musi 
scale, the difference of loudness is by no means sovery great. The 
wave lengths of such notes are long enough in relation to the 
dimensions of the head to forbid the formation of anything like a 
sound shadow in which the averted ear might be sheltered. 

“*In concluding this imperfect survey of recent progress in physics, 
I must warn you emphatically that much of ¢ importance has 
been passed over altogether. I should have liked to speak to you 


of those far reaching ulations, especially associated with the 
name of Maxwell, in which light is regarded as a disturbance in 
an electro-magnetic medium. Indeed, at one time, I had thought 
of taking the scientific work of Maxwell as the principal theme of 
this address. But, like most men of genius, Maxwell delighted 
in questions too obscure and difficult for hasty treatment, and 
thus much of his work could hardly be considered upon such an 
occasion asthe present. His biography has recently been published, 
and should be read by all who are interested in science and in 
scientific men. His many-sided character, the quaintness of his 
h , the penetration of his intellect, his simple but deep 
religious feeling, the affection between son and father, the devotion 
of husband to wife, all combine to form a rare and fascinating 
picture. To estimate rightly his influence upon the present state 
of science, we must regard not only the work that he executed 
himself, important as that was, but also the ideas and the spirit 
which he communicated to others. Speaking for myself as one 
who in a special sense entered into his labours, I should find it 
difficult to express adequately my feeling of obligation. The 
impress of his thoughts may be recognised in much of the best 
work of the present time. As a teacher and examiner he was well 
acquainted with the almost universal tendency of uninstructed 
minds to elevate phrases above things; to refer, for example, to the 
principle of the conservation of energy for an explanation of the 
persistent rotation of a fly-wheel, almost in the style of the doctor 
in ‘Le Malade Imaginaire,’ who explains the fact that opium 
sends oo to sleep by its soporific virtue. Maxwell’s endeavour 
was always to keep the facts in the foreground, and to his 
influence, in conjunction with that of Thomson and Helmholtz, is 
largely due that elimination of unnecessary hypotheses which is 
one of the distinguishing characteristics of the science of the 
— day. In speaking unfavourably of superfluous hypothesis, 
et me not be misunders Science is nothing without general- 
isations. Detached and ill-assorted facts are only raw material, 
and in the absence of a theoretical solvent, have but little nutri- 
tive value. At the present time, and in some departments, the 
accumulation of material is so — that there is danger of 
indigestion. By a fiction as remarkable as any to be found in law, 
what has once been published, even though it be in the Russian 
language, is usually spoken of as ‘known,’ and it is often forgotten 
that the rediscovery in the library may be a more difficult and 
uncertain process than the first discovery in the laboratory. In 
this matter we are greatly bg arvana upon annual reports and 
abstracts, issued principally in Germany, without which the search 
for the discoveries of a little-known author would be well nigh 
hopeless. Much useful work has been done in this direction in 
connection with our Association. Such critical reports as those 
upon hydro-dynamics, upon tides, and upon spectroscopy, guide 
the investigator to the points most requiring attention, and in 
discussing past achievements contribute in no small degree to 
future progress. But though good work has been done, much yet 
remains to do. If, as is sometimes supposed, science consisted in 
nothing but the laborious accumulation of facts, it would soon 
come to a standstill, crushed, as it were, under its own weight. 
The suggestion of a new idea, or the detection of a law, supersedes 
much that had previously been a burden upon the memory, 


ago | and by introducing order and coherence, facilitates the retention of 


the remainder in an available form. Those who are acquainted 
with the writings of the older electricians will understand my 
meaning when I instance the discovery of Ohm’s law as a step by 
which the science was rendered easier to understand and to 
remember. Two processes are thus at work side by side—the ae 
tion of new material and the digestion and assimilation of the old ; 
and as both are essential, we may spare ourselves the discussion of 
their relative importance. One remark, however, should be 
e. The work which deserves, but I am afraid does not 
always receive, the most credit, is that in which discovery 
and explanation go hand in hand, in which not only are new facts 
presented, but their relation to old ones is pointed out. In making 
oneself acquainted with what has been done in any subject. 

it is good policy to consult first the writers of highest general 
reputation. though in scientific matters we should aim at 
independent judgment, and not rely too much upon authority, 
it remains true that a good deal must often be taken upon trust. 
Occasionally an observation is so simple and easily repeated, that 
it scarcely matters from whom “4: is; but asa ruleit can 
hardly carry full weight when put forward by a novice whose care 
and judgment there has been no opportunity of testing, and whose 
irresponsibility may tempt him to ‘take shots,’ as it is called, 
Those who have had experience in accurate work know how easy it 
would be to save time and trouble by omitting precautions and 
passing over discrepancies, and yet, even without dishonest inten- 
tion, to convey the impression of conscientious attention to details. 
Although the most careful and experienced cannot hope to escape 
occasional mistakes, the effective value of this kind of work depends 
much upon the reputation of the individual responsible for it. In 
estimating the present position and prospects of experimental 
science, there is good ground for encouragement. The multiplica- 
tion of laboratories gives to the younger tion opportunities 
such as have never existed before, and which excite the envy of 
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those who have had to learn in middle life much that now forms 


of an undergraduate course. As to the pn of such 
institutions there is room for a healthy difference of opinion. For 


many kinds of original work, especially in tion with 


resent prices, as vendors will allow, and in considerable quantities. 
Rellers, owever, are equally alive to their own interests, and will 
not accept contracts beyond the end of the year. Yet for 1000-ton 
tracts, I hear this week of some agents from Lincolnshire firms 


measurement, there is need of expensive apparatus ; and it is often 
difficult to persuade a student to do his best with imperfect appli- 
ances when he knows that other means a better result could 
be attained with greater facility. Nevertheless it seems to me 
important to ae Se great reliance upon the instrument 
maker. Much of the original work has been done with the 
homeliest appli ; and the endeavour to turn to the best 
account the means that may be at hand developes ingenuity and 
resource more than the most elaborate determinations with ready- 
made instruments. There is danger otherwise that the experi- 
mental education of a plodding student should be too mechanical 
and artificial, so that he is puzzled by small changes of apparatus 
much as many school-boys are led by a transposition of the 
letters in a diagram of Euclid. From the general spread of a more 
scientific education, we are warranted in e ing important 
results. Just as there are some brilliant literary men with an 
inability, or at least a distaste practical ting to inability, 
for scientific ideas, so there are a few with scientific tastes whose 
imaginations are never touched by merely literary studies. To 
save these from intellectual stagnation during several ee 
years of their lives is something gained; but the thorough-going 
advocates of scientific education aim at much more. To them it 
appears strange, and almost monstrous, that the dead 
should hold the place they do in general education; and it can 
hardly be denied that their supremacy is the result of routine 
rather than of argument. I do not, myself, take up the extreme 
a. I doubt whether an exclusively scientific training would 
satisfactory; and where there is plenty of time and a literary 
aptitude, I can believe that Latin and Greek may make a good 
foundation. But it is useless to discuss the question upon the 
a that the majority of boys attain either to a knowledge 
of the languages or to an appreciation of the writings of the ancient 
authors. The contrary is notoriously the truth ; and the defenders 
of the existing system usually take their stand upon the excellence 
of its discipline. From this point of view there is something to be 
said. The laziest boy must exert himself a little in puzzling out a 
sentence with grammar and dictionary, while instruction and 
supervision are easy to organise and not too costly. But when the 
case is stated plainly, few will agree that we can afford so entirely 
to disregard results. In after life the intellectual energies are 
usually engrossed with business, and no futher opportunity is found 
for attacking the difficulties which block the gateways of knowledge. 
Mathematics, especially, if not learned young, are likely to remain 
unlearned. I will not further insist upon the educational importance 
of mathematics and science, because with respect to them I shall 
poser ed be supposed to be prejudiced. But of modern 
am ignorant enough to give value to my adv . I believe that 
French and German, if properly taught, which I admit they rarely 
are at present, would go ~ to replace Latin and Greek from a 
disciplinary point of view, while the actual value of the acquisition 
would, in the majority of cases, be incomparably greater. In half 
the time usually devoted, without success, to the classical languages, 
most boys could acquire a really serviceable knowledge of French 
and German. History and the serious study of English literature, 
now shamefully neglected, would also find a place in such a 
scheme. There is one objection often felt to a modernised educa- 
tion, as to which a word may not be without use. Many excellent 
people are afraid of science as tending towards materialism. That 
such apprehension should exist is not surprising, for unfortunately 
there are writers, speaking in the name of science, who have set 
themselves to foster it. It is true that among scientific men, as in 
other classes, crude views are to be met with as to the deeper 
things of Nature; but that the life-long beliefs of Newton, of 
Faraday, and of Maxwell, are inconsistent with the scientific habit 
of mind is surely a proposition which I need not pause to refute. 
- It would be easy, however, to lay too much stress upon the opinions 
of even such distinguished workers as these. en, who devote 
their lives to investigation, cultivate a love of truth for its own 
sake, and endeavour instinctively to clear up, and not, as is too 
often the object in busi and politics, to obscure a difficult 
question. So far the opinion of a scientific worker may have a 
special value; but I do not think that he has a claim, superior to 
that of other educated men, to assume the attitude of a prophet. 
In his heart he knows that underneath the theories that heconstructs 
there lie contradictions which he cannot reconcile. The higher 
—— of being, if penetrable at all by human intellect, require 
other weapons than those of calculation and experiment. Without 
encroaching upon grounds appertaining to the theologian and the 
philosopher, the domain of natural science is surely broad enough to 
satisfy the wildest ambition of its devotees. In other departments 
of human life and interest, true progress is rather an article of 
faith than a rational belief; but in science a re ie movement 
is, from the nature of the case, almost impossible. i 
knowledge brings with it increasing power, and great as are the 
triumphs of the present century, we may well believe that they are 
but a foretaste of what discovery and invention have yet in store 
for mankind. Encouraged by the thought that our labours cannot 
be thrown away, let us redouble our efforts in the noble struggle. 
In the Old World and in the New, recruits must be enlisted to fill 
the place of those whose work is done. Happy should I be if, 
through this visit of the Association, or by any words of mine, a 
larger measure of the youthful activity of the West could be drawn 
into this service. The work may be hard, and the discipline 
severe; but the interest never fails, and great is the privilege of 
achievement.” 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THERE was no falling off on Change in Wolverhampton yesterday 
and in Birmingham to-day—Thursday—in the encouraging tone of 
the reports recently presented by the thin—best—sheet makers. 
These manufacturers made known that they were still busy. 
Certain of the makers of black sheets for the galvanisers also 
announced increased sales alike for early and forward delivery. 
On the whole, therefore, trade this week wears a rather more 
cheerful a nee. 

A few sheet makers have not had so many forward orders on 
their books for several months past. These are ome up prices 
nominally 5s. per ton upon the late minimum. Doubles become 
£7 10s. to £7 12s. 6d.; lattens, £8 10s. to £8 12s. 6d.; and the same 
people ask £7 5s. for singles. Other firms who are not so well off 
are still prepared to accept orders at the low prices of £6 15s. to 
£7 for singles, £7 5s. for doubles, and £8 5s. for lattens. Numbers 
of firms have orders on their books placed by the galvanisers a 
considerable while ago, when prices were much higher than now. 
But they cannot obtain specifications for the execution of these, 
buyers preferring to draw upon the orders placed more recently at 
easier rates. Some improvement is reported in the vanised 
corrugated sheet trade chiefly on account of India and America 
but prices in this branch are still unsatisfactory. 

Orders for plates and bars are i ly distributed, and while 
some firms whose brands are especial favourites have more to do 
than certain of the sheet makers, other firms, on the contrary, are 
less active. 
stead, safe, and edge tool manufacturers. The list price of bars is 
£7 10s. to £7, while medium quality bars are £6 10s., and common 
£6, down to in some cases even £510s. Hoops are £6 asa minimum, 
and £5 15s. is pretty much the most that can be got for common 
gas tube strip or for nail strip. 

Pig iron shows more life, chiefly, however, m brands uced 
outside this distri Certain consumers believe that bottom 


district. 
has now been touched, and they are prepared to buy as forward, at 


Angles and — bars are in demand by local hed- | and 17ft. 


who are prepared to accept 1s. per ton below what is generally 
regarded as the market price for such iron. Derbyshire pigs are 
40s. 6d. to 41s. 6d.; N ton’s rather less; and Lincolnshire’s 
are quoted 46s. to 46s. 6d. Native pigs are slow of sale at 57s. 6d. 
to 56s. 3d. for all-mines, 42s. 6d. for part mines, and 36s. as about 
the minimum for cinder pigs. Messrs, G. and R. Thomas, of the 
Hatherton Furnaces, W: » have this week blown out their last 
all-mine furnace, having a large stock in hand. 

The considerable blast furnace plant at Spring Vale of Mr. 
Alfred Hickman—the it in South Staffordshire—is being aug- 

ited by the tion of two new furnaces, each 60ft. hig’ 

by 21ft. diameter in the widest part. ey will make 400 tons a 
week each. They will have attached to them two Cowper patent 
hot blast heating stoves, and five stoves of the Ford and Montchur 
patent. Additional blast power has been laid down, including 
three engines of, respectively, 120, 100, and 50-horse power. At 
present three furnaces are + producing some 900 tons a 
week. The arrangements are rapidly progressing for lighting up 
the works at night by electricity, under contract with the Wolver- 
hampton Electric Light, Storage, and Engineering Company. 

The alteration in railway rates for ps iron brought into the 
Staffordshire district from the Midlands, referred to in previous 
reports, is to be followed up on September 1st by a reduction in 
the rates of conveyance from Cleveland and from South Wales. 
The London and North-Western, the Great Western, and the 
Midland Companies, are all interested. The exact c are not 
yet made known, but they are believed to be about 1s. 3d. per ton 
on Cleveland pigs, and 10d. per ton on Welsh pigs. At present 
the rates from Cleveland are 12s. 6d. per ton, and from South 
Wales they —_ from 6s. 8d. to 8s, 4d. per ton. Cleveland forge 
pigs are quoted this week 46s. to 46s. 6d. delivered into this 

istrict ; and Welsh hematites 55s. delivered. Welsh scrap iron, 
composed mainly of sheet shearings, is pretty firmly held at 
ape and for steel sheet shearings more money is asked than a 
while ago. 

The Staffordshire Steel and Ingot Iron Company, Bilston, is just 
produ most of steel in the of 
or bridge and roo an er making purposes. Blooms an 
billete ae is supplying to the sheet and tin-plate makers and 
other ironmasters for rolling down. With the view of getting the 
custom of this district, which is now falling to the North of Eng- 
land iron and steel masters, particularly in the sha of plates, 


the company is + to sell at North of Englan ; and 
it is urged that ff the uality is found to be as —and it is 
claimed that it is indeed better—then the local consumers ought to 
give the preference over the Cleveland makers. The prices 
at which steel is offered are as here :—Crown plates, up to 
jin. thick, suitable for bridge and girder making, &c., £5 15s. 
per ton for a good specification ; boiler plates, £7; best best, stated 
to be equal to Lowmoor, £8 ; plati £6 5s.; sheet and tin 
bars, either 3in. or 5in., £5 10s.; billets, down to 2in. square, 
£5 5s.; and blooms, 12in. by 13in. or 64in. by 3in., £5. The com- 
pany is at present blowing one out of the three Bessemer-basic 
converters erected, but by-and-bye it hopes, when in full work 
to meet with sufficient demand to warrant four converters blow- 
ing and two others in readi for rep] t. Three hundred tons 
of pigs made at the adjoining Spring Vale furnaces, of Mr. Alfred 
Hickman, are at present being consumed every week. This pig is 
made from tapped cinders Staffordshire iron ore with a little 
manganese, and although having a whitish appearance, is guaranteed 
to work grey in the puddling furnace. It contains 24 per cent. of 
phosphorus, 3 per cent. of manganese, 1 per cent. of silicon, and 
05 of sulphur. These pig take about an hour to melt down in 
one of the three cupolas erected, and after being poured into 
the converter in about 6 or 6} tons lots, is blown during 


peri vi g from ten to twenty minutes, according to 
the heat of the metal received from the cupola, the power 
of the blast, and the will of the operator. hen the flame 


indicates that most of the impurities have been eliminated, the 
after blow takes place, varying in length from two and a-half to 
five minutes. The pressure of the blast is sometimes as t as 
25 lb. or 27 lb., and at others it is allowed to fall to 12Ib., but if it 
should get below 101b. the metal gets into the tuyeres. Six tons 
of molten metal from the cupola produce about five tons of ingot 
steel. The company is at omg making about five or six blows 
a shift of twelve hours. fore cogging down and rolling the 
ingots, the reheating furnaces are brought into operation, but when 
they get to about eight blows a shift or rather more, the double set 
of Gjers’ soaking pits—eighteen in all—will be utilised. 

To ensure plates of good quality the metal from every blow is 
carefully tested in the plate form, and if it should not come up to 
the required quality the plates are cut up. From oval i 18in. 
wide, 10in. thick, and 3ft. Gin. long, the members of the South 

taffordshire Institute of Iron and Steel Works Managers, who on 
Friday last visited these works on the occasion of their annual 
excursion, saw plates rolled of sufficiently good quality for boiler 
P . Some of them were 26ft. long, 3ft. 4in. broad, and gin. 
thick, and others 33ft. long, 3ft. wide, and fin. thick. These 
ingots had not been put through the cogging mill, but after leaving 
the re-heating furnace were first put through the soft rolls and then 
through the hard rolls. The visitors afterwards tested samples cut 
from cold plates in the blacksmiths’ shops with varying results. 
The company boasts that the steel has proved sufficiently good for 
tube welding and for heavy chain welding. 

The Patent Shaft and Axletree Company, Wednesbury, has 
not, as I have previously announced, been successful in the manu- 
facture of basic steel, probably because their plant was ill-adapted 
to this 7 purpose. It failed to obtain as great a uniformity 
as could be wished. But at the present time it is producing 
an excellent quality of open-hearth steel with results so eatis- 
factory that it contemplates a further extension and develope- 
ment of the system. It believes that there is an important 
future before cast steel as applied to anchor making. Anchors so 
made can be produced at two-thirds the price of forged iron, and 
the company holds that the new goods will perform their work 
quite as well as the more expensive ones. 

On Monday the arbitrator to the Iron Trade Wages Board sits 
in Birmingham to hear the merits of the Se poe concerning future 
wages. Considerable importance is attached to the pi ii 

There seems eve’ bility that the disastrous results of the 
late North Staffordshire coal trade strike will be repeated in the 


sales at the present low rates, whilst buyers simply give out orders 
from hand to mouth at the minimum figures as they find it neces- 
sary to cover requirements. For all descriptions of metals prices 
are extremely low; in fact, they are very nearly at the very lowest 
point touched during the depression of five years ago, but there is 
a want of confidence in the future which operates as a check upon 
peculative tra tions, and there appears to be little or no Ris. 
— to take advantage of the present low rates to buy largely 
or the future. 

The iron market at Manchester on Tuesday was an extremely 
dull one, with only the most limited inquiry for either pig or 

i iron. Prices were no lower, ey holding firmly 
to the minimum rates that have been quoted of late, but there was 
so little actual business doing that prices were scarcely tested. For 
local and district brands of pig iron delivered equal to Manchester 
41s, to 42s. less 24 remain the minimum figures that makers are 
open to take, and at these a few small orders are being booked. In 
outside brands such as Scotch and Middlesbrough transactions are 
confined to odd special lots, the much lower price of the local 
brands sagas any really competitive business in this market 
practically out of the question. 

Hematites still meet with only a very slow sale, and good foun- 
dry — ds delivered here are to be got at about 44s, 6d., less 24 
per cent. 

In the finished iron trade rather more inquiry is reported for 
sheets, both for home requirements and shipment, but generally in 
other classes of goods the business doing continues small, and no 
better prices are being got. For good qualities of Lancashire and 
North Staffordshire bars, delivered here, £5 12s. 6d. remains the 
average price, with some common local makes to be got at £5 10s., 
and sheets at from £7 2s. 6d. to £7 10s., according to quality. 

Brassfounders report trade slackening down so far as the demand 
for marine and engineers’ fittings is concerned, and to secure new 
orders prices have to be cut very low. 

Amongst machine tool makers I continue to hear reports that 
the weight of new orders is decreasing, but there is still sufficient 
work in hand to keep most of the principal firms fairly well em- 
ao. Mill and wheelwrights, who until recently have been 

airly off for work, also report that new orders are coming forward 
but indifferently, and are only to be got at very low figures. 

The recent railway disaster near Sheffield called attention ve 
forcibly to the necessity of minimising as much as possible the risk 
of accidents incident to the possible existence of undiscovered flaws 
in the material used in the construction of locomotive cranks, and 
any improvements in the methods of manufacture which are 
calculated to render more readily discoverable any pos- 
sible flaw in the material are consequently of import- 
ance. During the t week I was at the works of Messrs. 
Craven Brothers, of chester, who have just completed for the 
Midland Railway Works at Derby a specially designed machine 
for cutting out crank webs, which effects an important step in the 
tlirection indicated. The machine has been constructed to cut out 
the crank webs and round the crank pin within 4in. of the finished 
size. The work to be done by the machine is effected by means of 
a rotary cutter, 3ft. in diameter, having steel tools of ordinary 
shape inserted at intervals round the cutter, and so arranged as to 
cut alternately, so that at each revolution the cut is deepened, 
and the circular cutter is forced into the web by a self-actin 
motion. When it has advanced to within a depth of jin. o 
the crank pin, a circular self-acting motion is put into gear and re- 
volves the crank, thus making the crank pin round. The usual 
practice is to anneal the cranks in the solid, but by the use of the 
above machine the sweeps can be cut out before the annealing pro- 
cess is carried out, and the makers will be enabled to examine more: 
effectually the centre of the crank webs before they leave their 
works, and before the annealing is done, and this will naturally 
afford much greater facilities for discovering any possible flaw. 

Another set of — tools has also just been made by Messrs.. 
Craven Bros. for the Great Western Railway works at Swindon. 
These include a series of machines for manufacturing the iron 
framework of railway carriages and wagons. The ee pe of 
these machines has necessitated a special arrangement of a set of 
fixed spindles, which are carried on five separate machines, iy | 
respectively 42, 19, 38, 35, and 43 spindles. The machine with 4 
spindles is horizontal, and carries a drill at each end, with the 
double object of equalising the pressure and enabling the hi 
to drill two pieces of ironwork of the same description at the same 
time. The machines are to work in connection with 
hydraulic rivetters, and with specially constructed circular saws 
for cutting the ironwork cold, whilst there are also rotary cutters 
for making the mortices. The whole of the parts of the iron 
frame are thus turned out ready for simply putting together by 
means of portable hydraulic rivetters, the entire framework bei 
manuf; and built up comparatively little or no han 
labour being required. The construction of iron framework has 
hitherto been chiefly confined to wagons and —-_ for the 
Indian railways, but with plant such as the above, and with iron 
at a low price, it would not seem improbable that iron may largely 
su) le the wooden frames on the English railways. 

me time back I referred to a couple of exceptionally large gun 
boring machines that Messrs. Craven were constructing fer the 
lish Government. These have now been completed and 
delivered, and they are the largest machines of this class that have 
ever been made for ordnance work. Each machine weighs 
165 tons, and is capable of boring 30in. diameter toa depth of 50ft. 
In construction they are similar to previous machines made by the 
same firm, the special feature being the extra length of bore 
uired for the new guns now being built. 
ry the coal trade the recent cold weather has had a tendency to: 
ive a little steadier tone to the market, but in the weight of actual 
iness doing there is no appreciable improvement, and there is. 
still a good deal of stock lying under load for which sellers in 
many cases are open to entertain low offers. The actual selling 
prices for quantities for prompt delivery consequently continue 
, but in the ordinary quoted rates there is no change. 
Best coal at the pit mouth averages 8s. 6d. to 9s.; seconds, 6s. 6d. 
to 7s.; common house fire coal, 5s. 6d. to 6s.; steam and fo 
coal, 5s. to 5s. 6d.; b , 4s. 6d. to 5s.; best slack, 4s, to 4s, 3d.; 
and common, 3s. 3d. to 3s. 6d. per ton. 
In the shipping trade there is a fair amount of activity at low 
rices, nen Scobie steam coal delivered at the high level, 
iverpool, or the Garston Docks, averaging 7s. to 7s. 3d. per ton. 

Barrow.—I have still to report a dull state of affairs in North 
Laneashire. The iron markets are but thinly attended, and the 
disposition to do busi has in no way improved. Makers find 


south of the country. The strike has now entered upon its ninth 
week, and there are as yet no signs of its drawing toaclose. The 
men are still obdurate, with the result that many thousand pounds 
have been sacrificed in wages. 

The Associated Chambers of Commerce have intimated that they 
agree with the Dudley Chamber that steps ought to be taken 
respecting the 500 1b. scale applied to small consignments of goods. 
They, however, wisely suggest that they should be deferred until the 
powers of the Railway Commission are extended. 

The London and North-Western Railway Company that by 
Easter next year the alterations which are going on at the New- 
street station, Birmingham, will have been completed. A portion 
of the new structure will, it is trusted, be ready for use by Christ- 
mas. The Company is just now constructing a bridge over 
the new portion of the station and over Great Queen-street. 
When it is connected with the old foot-bridge it will be 580ft. long 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
Manchester.—There is still only a very small weight of business 
doing in any department of the iron trade of this district, Prices 
remain about stationary, very little attempt being made to preas 


the greatest a > obtaining orders at reasonable and re- 
munerative prices. hen business is done it is only at the very 
lowest prices. Stocks are light in the hands of consumers, as th 
are buying, so to say, simply from hand to mouth. The output is 
by no means so heavy as it was afew months ago. Prices this 
week are quotably unchanged, 46s. representing mixed parcels of 
Bessemer iron, f.o.b. net; foundry, 45s. net on trucks; and forge, 
44s. 9d. net on trucks. Iron ore is in great demand, and the ship- 
ments show a considerable decrease. Prices remain at about 
8s. 6d. to 9s. 6d. per ton net at mines. Stocks are heavy. The 
steel trade still lacks activity, and the prospect of a better future 
is anything but promising. ere is no improvement in the demand 
for steel rails, and exports are less than they were a few months 
ago. Engineers, boiler makers, and ironfounders are but poorly 
employed. Wire is selling briskly. Shipbuilding is in a very 
stagnant condition. Coal and coke quiet. Shipping dull. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
IN spite of the change in the weather, which has interrupted the 
glorious sunshine of a month, our seaside and watering-places east 
and west continue well filled with visitors, and there has been a 
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-house rie ing 

‘ood. A capital harvest has 


been 
been well secur uring the past month, and 
the result is expected to have a beneficial effect 
on the rural markets generally. It must be ad- 
mitted, however, that the light trades are still 
very dull, no ephemeral demand from the sea- 
side being sufficient to keep the works going full 
time. In several leading departments there is no 
lack of work, chiefly in armour-plates, heavy 
ordnance, and sitiilar goods. There is also an 
active call for solid steel a for colliery 
wheels and similar purposes. The makers of 
propeller blades, crank shafts, axles, &c., are full 
of work, chiefly on home account. Very little 
doing in steel or steel rails. 

Major Marindin’s report on the Penistone acci- 
dent has been received with interest. Practi- 
cally, it says that no brake in the world could 
have prevented the accident, but that an auto- 
matic brake might have lessened the deplorable 
consequences by keeping several of the carriages 
on the lines. It exonerates the officials, but 
remarks that it is the second emphatic warning 
the Manchester, Sheffield, and Lincolnshire Com- 
pany has received on the subject of brakes. 

The Yorkshire papers are giving some attention 
to an improvement in the safety lamp which has 
been introduced by Mr. W. E. Garforth, mining 
engineer, of Normanton, for the detection of fire- 
damp in mines. Mr. Garforth’s invention con- 
sists in the use of a small india-rubber hand-ball, 
without a valve of any description, but by the 
ordinary action of compressing the ball, and then 
allowing it to expand, a sample of the suspected 
atmosphere is drawn from the roof or any of 
the mine, without the great risk which now 
attends the operation of testing for gas should 
the gauze be defective. The sample thus obtained 
is then forced through a small perforated tube on 
to the flame, when, if gas is present, it is 
shown by the well-known blue-cap and elongated 
flame. e ball is so small that it can be carried 
in the waistcoat pocket, so that it is evident that 
it must prove a valuable adjunct to the safety 
lamp. At the last meeting of the Midland Insti- 
tute, it was stated that at the Aldwarke Main 
Colliery—Messrs. Joh Brown and Co.—a sudden 
outburst of gas took place with such violence 
that 40,000 cubic feet of air, which was passing 

minute, was rendered explosive for a mile in 

h. Mr. C, E. Rhodes, the m er of the 
collieries, states that no lamp ak tae been 
safe in such a current. He therefore left his 
lamp in a safe place, crept on his hands and 
knees into the return air-way, with a ball in his 
pocket, which in the darkness he filled with a 
sample of the atmosphere. On getting back, he 
forced the contents of the ball on to the flame. 
It showed such a quantity of gas that it was 
dec the test was perfect, and no lamp would 
have been safe in such a current. 

Rotherham readers will hear with regret that 
Messrs. Baker and Burnett, of Conisborough, state 
that they have no intention of commencing 
wagon building at Brinsworth Ironworks, Rother- 
ham, which they recently purchased. I notice 
that the liquidator of the Northfield Iron and 
Tire Company, advertises the sale by auction of 
the stock-in-trade, working tools, stores, &c. All 
hope, therefore, of carrying on that concern, at 
one time so important for Rotherham, must have 
been abandoned. Mr. G. Walter Knox, who 
worked the business at a profit while he had it in 
charge, introduced a new tire, from which great 
things were anticipated. Very little has been 
heard of the tire recently, but it was understood 
to be a good invention. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE attendance at the Cleveland iron market 
held at Middlesbrough on Tuesday last was again 
small, and there was no increase in the number or 
extent of busi tr ti The price of 
No. 3 g.m.b., as quoted by merchants, was 
36s. 44d. to 36s. 6d. per ton; but only small 
quantities changed hands at these prices, Con- 
sumers offered 36s, 3d. per ton, They believe 
that by holding back their orders a little longer 
they will be able to place them at that or 


less. The combination makers still adhere to 
their price of 37s. per ton, and where 
ial brands are required that price must be 


paid. The demand for forge iron has lately been 
extremely dull, and the Fe required by mer- 
chants has fallen to 34s. 3d., and it is even said 
that orders have been placed at as low a figure as 
34s. Makers, of course, ask more. The nominal 
price for warrants is 36s. 6d. per ton. 

Messrs. Connal’s stock of Cleveland pig iron at 
——e declined 334 tons during the week 


ending Monday last, the quantity then in store 
bei 56,100 tons. At Glasgow they hold 
585,962 tons. 


Shipments of pig iron from the Tees continue 
at a moderate rate. Up to Monday last only 
61,916 tons had been sent away during August. 

he demand for manufactured iron does not 
improve, no orders for shipbuilding iron having 
recently come into the market. Prices have not 
altered, and stand as follows :—Ship plates, about 
£5 per ton; angles, £4 15s.; and common bars, 
£5 2s. 6d., free in trucks at makers’ works, cash 
10th, less 24 per cent. 

It is reported that Messrs. Bolckow, Vaughan, 
and Co., are about to put down a steel plate mi 
at their works at Eston. It is said they intend 
to erect four Siemens steel furnaces, so that they 
will be able to turn out steel of every kind 
required by. consumers, and to the aggregate 
extent of about 5000 to 6000 tons per week. 

The new company who commenced to bore for 
salt at Haverton Hill, near Middlesbrough, the 
other day, are Messrs. Grigg and Co., of London. 
The Newcastle Chemical Company has also 
recommenced boring operations. 

Messrs. E. Withey and Co., shipbuilders, of 
Hartlepool, who have a scheme for encouraging 
their workmen to submit to them inventions in 
tools, machinery, &c., have just awarded their 
foreman blacksmith, Mr. Salt, the sum of £10 for 
an improved ship’s anchor crane. 

Satisfactory progress is being made with the 


Scarborough and Whitby railway. Of the 
204 miles of line, 134 miles are now laid, and it 
is expected that the whole will be finished by 
November next, and that the line will be opened 
for traffic early next year. 

Major Marindin’s report upon the Penistone 
disaster is meeting with adverse criticism by some 
who are not altogether ignorant of the princip] 


read by Mr. D. Johnstone on ‘‘ Some Practical 
Results of Hydraulic 

It is interesting to note that six of the twenty- 
five Whitworth Scholarships gained this year 
have come to Scotland, that all these have n 
won by Glasgow students, and that four of the 
six received their instruction at the Glasgow Col- 
lege of Sci and Arts, of which Mr. Jamieson 


of mechanics. The gallant major states his con- 
viction that the breaking of the crank was an 
accident which could not possibly have been fore- 
seen or prevented. He adds :—‘ There is not the 
smallest fault to be found with any of the servants 
of the company.” It appears, then, that the 
public must make up their mind to travel daily 
subject to similar risks, and with no hope of pre- 
vention or cure. Now, this is what is being said: 
— Crank axles in locomotives are barbarities 
which should be immediately done away with. 
An axle with an 8ft. diameter driving wheel on 
each end, and jolting round a curve at fifty miles 
an hour, has quite enough to do to retain its form 
and its weight-carrying power without being cut 
in two places, as it almost is when formed into a 
crank axle. Besides, the material forming the 
cranks is never so good as that forming the plain 

What must be come to, before this uanger 
is obviated, is plain axles throughout, outside 
cylinders with moving weights properly balanced, 
and a bogie in front. Not until such engines 
have supersedea inside cylinder crank axle 
engines will Major Marindin’s words become 
true. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been comparatively little animation 
in the warrant market this week. The tone of 
the market has been weak, and the amount of 
business done not very important. Although 
there has been a better demand for the first 
qualities of makers’ iron, the volume of the trade 
as a whole continues unsatisfactory. The past 
week’s shipments amounted to 9520 tons com- 

red with 11,484 in the preceding week, and 

7,009 in the corresponding week of last year. 
There is a rather better demand from Canada, 
and some inquiries on the part of Russian con- 
sumers, but otherwise the foreign demand shows 
no improvement. A furnace has been extin- 
guished at the Clyde Ironworks, but one has been 
relighted at Gartsherrie and one at Eglinton, so 
that there is one more blowing than a week ago, 
the total number being 95. The stock of pigs in 
Messrs. Connal and Co.’s warrant stores has been 
reduced by 450 tons in the course of the week. 

Business was done in the warrant market on 
Friday at 41s, 5$d. cash, and 41s. 74d. one month. 
On Monday transactions occu at 41s. 54d. 
to 41s. 44d. cash, and 41s. 7d. to 41s. Ghd. one 
month. Tuesday’s market was quiet at 41s. 54d. 
to 41s. 5d. cash, and 41s. 7d. one month. 


Wednesday the quotations were 41s. 5d. to 
41s. 3d. cash. To-day—Thursday—t cti 
took place at 41s. 3}d., but the quotation was 
41s. 4d. sellers at the close of the market. 


The prices of makers’ iron are as follows :— 
Gartsherrie, f.o.b. at Glasgow, P ef ton, No. 1, 
53s.; No. 3, 50s. 3d.; Coltness, 60s. and 51s. 6d.; 
Langloan, 55s. and 51s. 6d.; Summerlee, 52s. 6d. 
and 47s. 3d.; Calder, 52s. and 47s. 9d.; Carnbroe, 
50s. and 46s. 6d.; Clyde, 45s. and 45s.; Monkland, 
43s. 9d. and 40s. 9d.; Quarter, 42s. and 40s. 3d.; 
Govan, at Broomielaw, 43s. and 40s. 9d.; 
Shotts, at Leith, 52s, and 51s.; Carron, at 
Grangemouth, 48s. (specially selected, 52s. 6d.), 
and 47s. 6d.; Kinneil, at Bo’ness, 44s. and 43s.; 
Glengarnock, at Ardrossan, 50s. and 43s.; 
Eglinton, 44s. 3d. and 41s.; Dalmellington, 
47s. 3d. and 43s. 

The hematite trade is quiet, and there is little 
or no change in the stock, which amounts to 
about 50,000 tons. 

The total imports of Cleveland pig iron to date 
are 162,105 tons, showing a comparative decrease 
this year of 7398 tons. 

Makers of malleable iron are not receiving the 
advance in prices which they intimated several 
weeks ago, when reports were circulated regard- 
ing a revival of tente The revival is evidently 
still somewhat in the distance, and in the mean- 
time business continues quiet. 

In the course of the last three weeks about 
£150,000 worth of machinery and manufactured 
iron and steel articles have been exported from 
Glasgow Harbour, including nine locomotives, 
valued at £20,000, for Calcutta. 

The first of four complete sugar mill plants is 
about to be shipped at Glasgow by Messrs. 
Duncan, Stewart, and Co., to Brazil, for the 
Bahia Central Sugar Factories Company, of Lon- 
don and Brazil. Along with the engines and 
mills, which are capable of crushing 400 tons of 
canes a day, the Messrs, Stewart are supplying 
all the pans, heaters, and other apparatus requi- 
site to the complete furnishing of sugar factories. 

The coal trade in the West of Scotland is in a 
fairly active state; and although merchants 
report that inquiries have been slower within the 
past few days, the shipments, as a whole, 
compare favourably with those of the corre- 
sponding week of last year. Prices for some sorts 
are just a shade easier, but the quotations remain 
nominally without chi he total week’s 
shipments of coals from all the ports were 68,284 
tons as against 53,165 in the corresponding week 
of 1883. ca quantities have been despatched 
from Ayr to the new cheap mineral trains from 

narkshire, which are now running, and ex- 
pected to be the means of greatly increasing the 
export trade in coals at the Ayrshire ports. 

The members of the Mining Institute of Scot- 
land held their annual meeting in Edinburgh a 
few days ago, and took occasion to visit the works 
of the Forth Bridge at Queensferry, now in active 
progress. At the meeting, which was presided 
over by Mr. James M‘Creath, M.E., a discussion 
took place with regard to Harrison’s mini 
machine, and Mr. Roxburgh, of Alloa, in whose 
pits it is used, said that he was enabled to deliver 
the coal at from 4d. to 6d. a ton better than when 
it was produced by manual labour. Mr. Watson, 
of Earnock, now president, and Messrs. Austine, 
Dixon, and Hamil ‘ton, were appointed to arrange 
for stations in Scotland where the Fleuss life- 
saving apparatus may be rendered available in 
case of accidents in the mines. A paper was 


is the principal. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ir is fortunate for our ironmasters that the coal 
trade remains so good, as this, to a large extent, 
makes up for the badness of the iron and steel 
trade. 

Conversing this week with one of the most 
competent managers of steel works we have, he 
commented upon this fact. It has enabled iron- 
masters, most of whom have large coal areas, to 
keep the mills going, and at the same time carry 
out extensive transformations, which will be of 
service when the tide turns. So far the signs of 
a change in the rail trade are lacking, and as bar, 
sheet, and rail constitute pretty well the make 
of the Welsh works, and the demand for these 
is small, there is not much doing. Animpression 
is gaining ground amongst some of the more 
advanced minds that makers should go in for 


machinery. Present slackness is prompting the 
uery, ‘‘ What shall we do with our steel?’ and 
? confidently expect, with the cheap labour 


market and appliances that abound, something 
will be done in that direction. 

The success of Treherbert Foundry in turning 
out admirable work is also another fact to be 
considered, all pointing in the same direction, 
= Wales may fairly compete in machinery 
work. 

The coal trade, though not exhibiting the dash 
of past months, is yet, for the season, in a satis- 
factory state, and the next quarter is looked 
forward to with every confidence as certain to 
bring about a firm and well sustained demand. 
Most of the collieries are well employed, and 
where there is a slight falling off, as usually 
occurs at this time, managers judiciously carry 
out needed changes and improvements. 

Mr. H. Martin is doing good work at Bedlinog ; 
Mr. Beith, at Ynysybrol; Mr. Price, at Deep 
Navigation, where he has succeeded Mr. T. Evans, 
who is now in charge of one of the Rhondda 
collieries. At the Dinas Colliery the 9ft. seam 
has been struck in the Stonehouse shaft, and an 
appreciable increase to our stores of 3ft. Rhondda 
is also announced. 

The Welsh railways at present are ina flourish- 
ing condition, and even the prospects of the 
Cambrian may be said to be improving under its 
proposed reorganisation. As regards passenger 
traffic, it has little cause of complaint, and the 
service is most efficiently conducted. The draw- 
back is the slackness of the slate trade and the 
8) goods traffic. The Taff Vale, while not 
the same large totalsfor mineral trafficas it 
did, yet continues the extensions and widenings 
with unabated energy. Its lines to Llancaiach and 
Ynysybwl may be said to be in advance of the 
traffic, but only for a short time. Its siding to 
the new sinkings in the Taff Vale is a very import- 
ant one. The Brecon Railway reports that the 
last half-year has been the most satisfactory ever 
had, so far as receipts were concerned. The 
increase was £2603, as compared with the corre- 
sponding half of last year. The doubling of the 
line between Machar and Bassalley, and the open- 
ing of the Newport, Pontypridd, and Caerphilly 
line promise great things for the Brecon, which 
is entering upon an era of increased vigour and, I 
hope, prosperity. 

must note also the enterprise of the Great 
Western in dovetailing wisely with the Cambrian 
and the London and North-Western, thus secur- 
ing a fair share of tourist traffic. 

Amongst the promising enterprises of the 
future, Milford Docks are again coming to the 
fore. Since the time that Mr. Fowler, the 
tipendi of § , drew attention to the 
excellence of the Haven in a work of great 
merit, hopes have been ~— in respect of the 
future of the Haven, but adverse winds of 
circumstances these have not been realised. Now 
good news reaches me, difficulties are fading, 
powers will be forthwith handed from the Courts 
to the company, contracts be given out, and a 
fresh start made. 

Lloyd’s Committee have visited South Wales, 
and are now combining business with pleasure at 
Tenby. They report most favourably of Swansea, 
its means of access to and exit from, and the 
efforts to develope the natural advantages of the 


THE Butt Rock LicuTHouse.—The Times 
Cork correspondent writes: —‘‘ About twenty 
miles to the west of Castletown, Berehaven, 
lately selected as a station for the British Navy, 
lies the Calf Rock, and three miles to the north- 
west is situated the Bull, where the Government 
is at present erecting a lighthouse to replace that 
of the Calf Rock which was swept away in the 
great storm three years ago. A steamer belong- 
ing to the Board of Lights conveys the workmen 
from Castletown to the Bull Rock, but so danger- 
ous is the approach in consequence of the swift 
currents which prevail here, and which make the 
rock, even in the calmest weather, a very Scylla 
to modern navigators, that ordinary visitors are 
forbidden by a Board order from essaying the 
dangerous passage. By driving from Castletown 
to Dursey Sound—a journey of about fifteen 
miles—one may get a good idea of the boon the 
light will prove to storm-tossed mariners, by 
observing the inhospitable nature of the coast of 
which it is to serve as a beacon. e coast pre- 
sents to the seaside a precipit rocky wall, 
worn into strange shapes by the action of wind 
and wave, and broken occasionally by deep narrow 
gorges or bays, studded with rock islands. Three 
rocks—the Bull, Cow, and Calf—lie off Dursey 
Head, the bull situated at a dist of three 
miles to the north-west. The rock rises more 
than 300ft. above the sea, and is pierced through 
from side to side by an immense natural cavern. 
It is the home of countless sea birds—apricis 
statio gratissima mergis—which fill every nook 
and cranny with their eggs.” 


PATENT JOURNAL. 
the Journal of the Commissioners of 
Patents, 


notice that some applicants of the 
for Pi ifleati 


THE 
Condensed from 


atent 


tion t require is referred to, instead of 
giving the proper number of tion. The 
mistake has been made by looking at ENGINEER 


Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Anding the numbers of the Specification. 


Applications for Letters Patent. 
*,* When patents have been “‘communicated,” the 
name of the communicating party are 


19th August, 1884. 


11,409. Byz-pass for Gas Taps, T. Fletcher, Warrington. 

11,410. Merauiic Pistons, J. 8. D. Shanks, Belfast. 
1,411. Pweumatic CarRyinc Apparatus, W. P. 

ompson.—{A. Brisbane and R. Gillham, U.S.) 

11,412. Cover of Booxs, W. P. Thompson.—{J. £. 
ond L. M. Lacoste and J. B. Geneste, Thiviers.) 

11,413. ELecrric Lamps, &c., W. P. Thompson.—({7. 
Elcoate, Port Said.) 

11,414. Steam Borers, J. M. McCulloch, Liverpool. 

11,415. Watcon Protector, A, Edmonds, Birmingham. 

11,416, Trap for Vermin, J. J. Bradf 

11,417. Stencn E. G. Colton.—(R. T. D’Heur- 


euse, New York. 

11,418. Connections for Braces, J. Cadbury and J. G. 
Rollason, Bi 

11,419. Arracninc LarHE-cHucks and LATHE-MAN- 
DRELS, W. D. Hasluck, Clapham. 

11,420. Bicycuzs, B. Kelsey, 

Raitway Wacon Courtine, T. Wolstenholme, 

01 


11,422, Bicycxes, &c., W. Cordeaux, Rotherham. 
ester. 


wi 

11,424. Lire Buoys, A. and R. Strong, Barrow-in- 
Furness. 

Scrapinc J. Dent and J. Holt, 


on. 
11,426, Steam Pumps, L. B. Carricaburu, London. 
11,427. Stream Enornes, L. B. Carricaburu, London. 


11,428, Vatve Gear for Steam Encrnes, L. B. 
uru, London. 
11,429. Device for Ixpicatrxc True, T. Lewis, Bir- 
mi 


m. 

11,430. Sprxes for Securtnc Rais, H. H. Lake.— 
(J. P. Perkins, U.S. 

11,431. Apparatus for PLayrnc Games, H. H. Lake.— 
(J. H. Bowen, U.S&.) 

11,432. Lastinc Boots or SHors, H. H. Lake.— 
(A. P. Aldrich, U.S.) 

11,433. PortaBLe Lamp, J. Sothcott, Finsbury. 

11,434. CHarr-cutters, W. Sayer, London. 

11,435. ArracHinc Butrons to Fasrics, G. Pitt.— 
(G. W. Prentice, U.8.) 

11,436. Devices for Gurprne the Fixcers in WRITING, 
I. Be don. 


» Lon 

Lamp Furniture, J. Shelton, 

mdon. 

11,438. Looms, A. G. Brookes.—{(J. D. Butler and A. F. 
Whitin, U.S. 

11,489. Cane Juice Cianiriers, G. Fletcher, London. 

11,440. ComBinep FILTER Press and MontTeE-Jus, G. 
Fletcher, London. . 

11,441. Scissors, O. ger, London. 

11,442. Tanninc TawEpD LEATHER, er, Lopdon. 

11,443. Arr, &c., Coonmse Apparatus, H. J. Haddan. 
Honerla, Kohistadt.) 

11,444. Frreproor Fioors, &c., E. Homan, London. 

Macuryes, G. es and A. Bridgman, 

mdon. 

11,446. Etecrric Betts, 8. A. Varley, London. 

11,447. PrReventinc ConTact ween Dress SKIRTS, 
‘TrovsERs, &c., and the Boot-HEELs of the WEaRrs, 
8. L. R. Spackman, London. 

11,448. GaLLoon Trimmines, R, Renkewitz.—(Pokl- 
mann and Co., lin. 

11,449. Urine, &c., W. R. Lake.—(C. Brison, 
Micon.) 

20th August, 1884. 
11,450. Stoprinc Borties, H. Arch and C. Wozencroft, 
Hunsl 


e 

11,451. MaNnGLes or Wrincers, W. P. Thompson.—(6. 
Scott and T. J. Baldon, Canada. 

11,452. Corpj Hoipers for Buinps, &c., T. Hughes, 
Birmingham. 

11,453. MaGNETO-ELECTRIC Macutnes, &c., R. E. B. 
Crompton and G. Kapp, London. 

11,454. TrpaL WaTER-POWER, J. Dixon and J. Horrocks, 
Southport. 

11,455. Connections for R. H. Evans, 

anchester. 

11,456. Dyeinc Corron Yarns and Fasrics, F. A. 
Gatty, Manchester. 

11,457. Borrnc WELLS, C. Chapman, Manchester. 

458. AUTOMATIC SiGHT FEED Lusricators, W. Dixon, 

ti 


Ballymacarre' 

11,459. Scourmne and Po.isHine Brass, &c., T. Ken- 
drick, Birmingham. 

11,460. or SHapine &c., T. Caw- 
thron, London. 

11,461. Maxine FresH Water from Sarr Water, A. 
Chapman, London. 

11,462. Packine Cases, A. W. O. Saunders, London. 

11,463. ApvEeRTISING, G. Holiday and J. H. U. Harris, 


ndon, 
Cooxine and Heatine Apparatus, J. Burford, 


11,466. Looms, J. Hollingworth, Marsden. 

11,467. TuRNrnc Over the Paces of Music, G. Brockel- 
bank, Anerley. 

11,468. Brusues, N. W. Chittenden, London. 

11,469. CaLuirers, G. Edw: New Thornton Heath. 

11,470. Automatic Discuaraine and Rieutine Sxir, 
J. Kitto and R. R. Nancarrow, Llanidloes, and A. 
Paul, Devil’s Bridge. 

11,471. PeENcIL-HOLDERS and Pornr Protectors, G. R. 
Willis, Woodford. 

11,472. IncrEastne the Vetocrry of Steamrine or 
VessEts, C. W. Dobson, Turkey. 

11,473. Atarum Detector, W. Léffelhardt, London. 

11,474. Sewrnc Macurngs, O. Linley, London. 

11,475. Steam Enornes, P. M. Justice.—(W. H. Wilde, 
United States.) 

11,476. Rupper WaTERPROoF Cioaks, A. F. L. and W. 

London. 

11,477. Lappers, H. Meyer, London. 

11,478. Puriryine Water, D. Nicoll, London. 

11,479. the Contents of Dust-srys, &c., 
D. Nicoll, London, 

11,480. Fastenrnes for Stay Busxs, C. M‘C. Symesand 
A. Gray, London. 

11,481. Frre-EscaPe, H. Hargreaves, London. 

11,482. SprnpLEs and Bossins, W. R. Lake. —(R. 
Wright, United States.) 


2ist August, 1884. 
11,483. Doppres for Looms, W. Butterworth and J. 
Booth. i 


ax. 

11,484. Sausace &c., F. W. Follows, 
Manchester. 

11,485. Propucinc Vacuum in the Evaporation of 
Liquips, G. Hambruch, Berlin. 

11,486. Transposition of WATER in Canats, H. Shaw, 
London. 


11,487. Raisine, &c., the Arm of DRILLING 
11,488. SELF-LocKING STOPPER 
Macleod, Manchester. 


M. 


Patent-office Sales Depa 
have caused much unnecessary trouble and annoyance, 
| both to themselves and to the Patent-office Officials, by 
the number | the | THE ENGINEER at which 
port. 11,465. Preservine the Fett of Granp Prano Ham- 
MERS, F, Kaim and Sohn, Wurttemberg. 
> 
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11,489. Now-aLconotic Beveraces, T. , London. 
for Crvets, Borries, &c., R. F. Mackay, 
indee. 
11,491. Hypraviic Apparatus for Pumpine, &c., E. 
Miller and T. Hewitt, 
11,492. Fravovginc ArRaTep Waters, T. Kerfoot, 
London. 


11,498. Currmxe Paper Rotts, W. P. Thompson.—(C. 
Milchsack, Berg-Gladbach.) 
11,494. Recutatinc a Given of Water to 
&c,H 
11,495. Comprvep WHEELS and Ax es for Ram and 
mways, W. Woodward, 
Cooxine and KiTcHEN W. Russel, 


11,497. Loom Pickers, H. Tetlow, Manchester. 

11,498. for Certarn ovutsipe Seats of Pas- 
SENGER Carriaces, L. J. Todd, London. 

11,499. Arracuinc Soues to Boots and T. Lay- 
cock, London. 

11.500, Jomsts for Pire Hoss, &c., F. R. 
Wildegose, London. 

Arc Lamps, C. Lever, London.— 

11,508" Oprratine the Ristnc and SHUTTLE- 
noxes of Looms, J. Cowburn and C. Peck, Man- 


r. 

11,508. Bert Cranks, &c., G. Hurdle, Southampton. 
11,504. Compression of Arr, J. R. Cox, London. 

ll, 1505. Sieeve and Cotiar Lixks, W. B. Tracey, Man- 


71,506. PLovex, &c., WHEELS, H. Lennon, Melbourne. 

11,507. Coatrxe for &c., W. E. 
Gedge.—(J. B. Dervieux, Arcueil.) 

ll. VELOCIPEDEs, and W. J. Green, 


11,509. MoncmentaL, &c., Work, A. J. Boult.—(F. M. 
ichols, U.S. 


11,510. LuBRICATOR, E. Edwards.—(T. Delville, Arlon.) 

11,511. Ixprcator for Looms, E. Edwards.—_({4. Cally 
and R. Carroy, Elboeuf.) 

11,512. Sipe Vatves, &., E. F. Piers, London. 

11.513. TRANSVERSE WATER-TOBES for STEAM 
E. J. Curtin, London.—10th June, 1884. 

11,514. Lec REsts APPLICABLE to Bicycves, R. Laurence, 
London.—30th July, 1884. 

11,515. Fastexrxc Saszes, J. Eaton, London. 

11,516. and Lowerrxc Buinps, &c., J. Eaton, 


London. 
11,517. Sasnes of Raitway, &c., Doors, J. Eaton, 


ion. 
11,518. Awri-rxcrustaTion Composirion for 
Borters, A. M. Clark.—{Van Baerle and Co., Worms.) 
11,519. tt Lamp-wicks, A. Martin, London. 
11,520. Preparmyc Surrace for the Manvurac- 
TuRE of TIN-PLATEs, London. 
11,521. Exsecrric Johnson.—({P. G. 
ivanow, Paris.) 
11,522, HORSESHOE Naus, J. H Ehlers, London. 
22nd August, 1884. 


for Movuruprece of Pires, B. Salmon 
M. Gluckstein, London. 
11:52 Gas — ComsBustion W. Ains- 


11,525. SWEAT Protectors, W. P. Thompson.—{S. J. 
Picard and L. Vincent, 
11,526. Fasteners for the Harr, A. Sedgwick, Liver- 


11,527. Wrappre, &c., NewspaPers, &c., G. M. Borns, 
ander. 


1,528. Let-orF Motion for Looms, E. Beach, 
idence, U.S. 


ll, = CARDING Exorves, G. and E. Ashworth, Man- 

11,530. Lars or Lamp Howpers, E. Grube and A. 
anchester. 

ll, Frrrives for on Suippoarp, W. Wylie, 


11,532. SHUTTLES, T. Tweedale, Manchester. 
il, Avtomaric, &c., Sasu Fasteners, J. Parker, 
mndon. 
11,534. HorsesHors, A. G. Greenway and J. B. 
‘Adams, London. 
11,535. Apparatus to Dispense with the CHEcK Straps 
in Looms, R. Mercer, Halifax. 
11,536. Guass Hotper for TaBie Use, E. Fiet, London. 
11,537. Caprs Lirepoats in a Suir, M. Underwood, 


‘vonport. 
11,538. Gas Merer Inpices, G. Joslin, Westminster. 
il, 589. A. .—{J. G. Dreyfus, Paris.) 
War A. Browne.—{(J. G. Dreyfus, 


ves, J. H. Keyser, London. 
11,542. Dynamo-ELecrric Macuives, 8. Williams, 


11,543. Burninc for Mettrxc Merats, T. 
Nordenfelt. <L. Nobel, St. Petersburgh, C. G. Witten- 
Faustman and P. Ostberg, Stock- 


11,544. Revotvisc Suurrers, H. J. Haddan.—(J. 
“Anderlee, Vienna.) 

11,545. Brace for THEaTRIcAL MacuINERy, G. Pepper, 

Bar for Mowrnc A. M. 

Clark.—{L. P. Rovs, v0.8.) 

11,547. Susstiture for FuLter’s Eartu, W. D. Curzon 
and G. Jones, London. 

11,548. Compounp suitable for Scourrne, W. D. Cur- 
zon and G. Jones, London. 

ih, = Gasatiers, W. G. Kent and J. W. Sutton, 


mdon. 
il, tendon Wueeis for Carriaces, T. E. Knightley, 


an 
11,552. Wick Raisers, M. C. Harney, London. 
Lawy-TENNIs Stanp, L. A. de Sausmarez, 


on. 
Leak Stopper for Borer Tunes, E. D. Barker, 


11,555. Impressrnc Fiscat Stamps, W. H. Beck.—{C. 
Busch, 

11,556. Prorocrapss by ARTIFICIAL Lic: E. 
Himly, London. ad 
11,557. from Woop, A. M. Clark. 

Lespermont, Paris.) 
11,558. oe E. M. Knight, Liverpool. 


23rd August, 1884, 


11,559. PorTaBLe Front Seat for Parton, &c., T. R. 
Mountain, Ripon. 

11,560. Front SEAT of REVERSIBLE Stannore Wacon- 
ETTz, T. R. Mountain, Ripon. 

11,561. Bicycies, A. Caton, Portsmouth. 

11,562. Sprinc Bep or PauiasseE, J. Beale, Cork, and T. 


Dinee m, Leeds. 
11,563. Cuarr, G. Paley, Manchester. 
11,564. Metatiic Betts for Macuines, 8. H. 


yde. 
11,565. ‘ADVERTISING, c. 8. Manchester. 
11,566. ADDITIONS Macaixe, M. 
Mera Castros, T. G. Witten- 
Motala, E. Faustman and P. Ostberg, Stock- 
11,508 Merat Castinos, T. Nordenfelt.—(C. G. Witten- 
Motala, EB. Faustman and P. Ostberg, Stock- 


holm. 
11,569. Raruway Cuarrs, C. H. Rosher, London. 
ll, 570. Printinc Parer WRAPPERS, &e., A. G. Brookes. 
“(P. Biichy and J. P. Strangman, Sarno.) 
11,571. Sapp_e Greras, H. ‘London. 
ll, "572. Rotary Enornes, J. 
11,573. Furniture Castors, A. —— and C. H. 
London. 
11,574. Soom, G. Tennant, London. 
11,575. VeLocirepes, J. Rettie, London. 
. LuBricatixe ENGINES, | 8. Griffin, Bath. 
Rock Borrnc Macutves, R. Harris, London. 
48 Motor Enotes, F. W. Crossley, London. 
ETCHING TROUSERS, &c., GARMENTS, W. 


11,580. Sarery Braxes for Lirts, &c., J.C. Mewburn. 
—(D. C. de la Jeannibre, Paris.) 

11,581. Examine Eaos, C. Mackintosh, London. 

11,588. PROPELLING Rartway Wacons, &c., W. Heslop, 


ion. 
Removine from Tureaps or Yarns, R. 


11,584. Pabuocks, E. G. Brewer. —(4. Schroeder, 
Volmarstein. 
ll, Horsss, &c., H. H. Lake.—(T. Bérard, 


11,586. Extracts of Tannin, W. A. Barlow.—(La 
Société Civile d'etudes sur les Procidis Nouveaux de 
Fabrication Perfectionnée a’ Extraits Tannique, Paris.) 

11,587. Raisinc Sunken Suips, R. T. Turnbull.—(@. 
Ross, New Zealand.) 

11.588. Propucine Patrerns in Corn, W. Rigg, 
London. 


25th August, 1884. 
ll, FivusHinc Apparatus, A. Seward and H. G. 


ll, and Scutcuinc Corton, L. Hargreaves, 


11,591. Operatine Ristncand Fauuinc Boxes of Looms, 
E. 0. Taylor, Halifax. 
11,592. Jomsts in SusMARINE Tunne.s, R. 
Hull. 
598. Looms for Weavine, R. L. Hattersley and J. 
Keighley. 
11,594. Woot, &c., to Canpinc Macuines, W. 
e, 
11,595. Live fom, T. Nuttall, Ramsbottom. 
M Enorves, G. Magee, Govan, and 
ito 


iw. 
for Borries, &c., R. Bateman, Bir- 


11,598. Heatinc Apparatus, W. Poore, London. 
11,599. Rotary Enarves, G. T. Leitch, Glasgow. 
11,600. Brusues, E. Wilson, Bradford. 
601. Execrric Rarways, I. Enright, London. 
1,602. THERMO- ELECTRIC Bartreries, G. Zanni, 
11,603. Skercuine Compass, A. Wilkinson, London. 
lly "604. Disryrectine, H. Taylor, London. 
11,605. Waueets for Venic.ss, T. E. Daintree and 


md 606. LicuTinc Street Lamps, J. Brown, London. 
1,607. InpicaTine DirEcTION TRAVELLED by VEHICLEs, 
a J. Rowley and C. A. Wheeler, London. 

11,608. Motor Encrnes, E. F. Piers, London. 

11,609. Marine Enornes, E. F. Piers, London. 

ly ‘610, or CouLar Stvp, W. Sapte, ~ London, 

11,611. Borries for Liquips, I. R. Sharpe 


mdon. 
11,612. and Upserrine Merats, W. R. Lake. 
~(Dosme et Cie., St. Amand.) 
11,613. AXxLeEs, s. C. Joyce, London. 
11,614. WHEELBARROW, A. Browne.—{J. G. Dreyfus, 


‘aris. 
11,615. Anmmat CHarcoat for Biacxrina, &c., J. C. W. 
11,616. WHEELS, E. Edwards.—(La Société Deflassieuxr 
Fréres, Paris. 
11,617. Crecurtine IncanpEscence Lamps, C. D. 


—{Siemens and Halske, Berlin.) 
11,618. Haxp Looms, H. Dérnemann and F. A. Weil, 
London. 


ABSTRAOTS OF 
by ourselves Sor Tue Encrveer at the 
office of Her Maj 7 Cominasoners of Patents. 


5675. NAVIGATIONAL Sir W. 
, 1883. 

Relates to on patents 3452, 1876, 
and 781, a.p. 1880. Instead of lettin the shaft or 
axle which carries the wire drum or wheel run round 
with the drum or wheel during the egress of the wire, 
and attaching the hauling-in handles after the sinker 
reaches the bottom, the shaft is kept at rest with the 
handles fixed to it, and the drum or wheel is let to 
run round by unclamping it from d attachment to 
the said ie. The moment the sinker reaches the 
bottom the drum or wheel is clamped frictionally to 
the = it may be a grooved ring in place of a 

on a disc carried by the axle, so as 
quickly, but not too suddenly, to stop the farther 
egress of the wire. 
oT. Macuiyes, A. M. Clark, London.— 
December, 1883.—(A communication 


Collin et Cie., Paris.)—({Not proceeded with.) 6d. 
Relates to the arrangement of perforated cutter 
plates and blades. 


5794. Poves on STANDARDS MORE Userut 
FOR Wire a, W. T. C. Bruce and A. Still, 


toa a or standard in ‘the form of two 

tubes er, constructed out of 

sheet metal. 

5807. TRANSMITTERS AND ELEctRIc 
B. A. Brydges, Berlin.—19th 


December, 1883.(A communication from W. F. C. 
M. McCarth Wes York, U.8.) 6d. 
Ss number of ind independent circuits are controlled 


taneously and automatically by means of a per- 
forsted fillet or tape of any suitable insulating mate- 


LowerinG, Ralstnc, AND RELEASING SHIPs’ 
~ Cc. J. Foz, Birkenhead.—Wth December, 1883. 


Relates to an apparatus whereby ships’ boats are so 
carried that they can be launched from either or both 
sides of the ship, and they can be lowered in succes- 
sion into the water by the same = such appa- 

ratus also serving for raising the boa’ 

Kyrrtrnc 7. Leicester.— 
22nd December, 1883. 1s. 

Relates to the construction of straight bar knitting 
machines in which what are known as tumbler or 
latch needles are employed. 

5839. LoncirupinaL SLEEPERS AND FASTENINGS FOR 
EB. &. Holtham, London.— 22nd December, 


lower wider corrugated part bearing on the ballast, 
with upwardly sloping ribs ed to enter and to 
be keyed in recesses formed in jaws. 


Macuines, J. Booth and J. T. 
Bolton.—22nd December, 1883. 10d. 
Tm ‘object, is to construct a sewing thread-winding 
machine having a motion, 
or motion for ‘Suiding the ing wound upon 
the bobbins, ree! omen which can al 
immediately to suit ait Lindo or ciess of bobbins, reels, 
or spools and sewing thread. 
5871. Locomotives ror Tramways, &c., J. W. 
May Stoke-on-Trent.—27th December, 1883. 6d, 
Relates, First, to a novel form of vertical boiler, 
Secondly, to the driving gear gear; and, Thirdly, to means 
for tee 4 the escape of the exhaust mre i noiseless 
and invisible. 
5908. Osrarninc Om, &c., MINERALS, &c., J. 
McCulloch and H. ‘Macvicar, Lanark.—28th Decem- 
Relat the f btai i il ad th: 
tes to process for o and other 
and the 


inerals in vertical retorts "at 

om AA, hich retorts they descend slowly to 

ually increasing heats, which are most intense at 

e lower part of the retorts, whilst steam is intro- 
duced at the lower part. 


500s. Sworps, &c., A. Greenwood, Leeds.— 
h December, 1888. 8d. 


Belton to the introduction into what are known as 
copying machines of emery — or equivalent 
surfaces, for redu swords 

ets, files, or other articles irregular form. 


5909. MeasuRING aND RECORDING 
PuysicaL Powe ~ Redhill, Surrey.— 


This relates to the ap tation of various forms of 
integrating mechanism for measuring the ate ven 
out by steam or other engines, the — smitted 
through belts, to measuring and recording the work 
done in an electrical circuit, &c, 

CENTRIFUGAL GOVERNORS AND ees Gear, 
W. Hartnell, Leeds.—29th December, 1 8d, 

Consists partly in the construction of a centrifugal 
governor with an abutment disc or surface, against 
which the levers carrying the governor balls thrust, 
whilst in diverging they compress the controlling 
spring. 
L. Edwards, London.—29th December, 

8d. 


Relates to the general construction of tills in order 
to prevent fraud. 

5939. ELECTRO-MOTOR ENGINES FOR Ratiways, F. H. 
Danchell, st 1883. 

The wheels of the vehicle are driven by being in 
frictional contact with the axle of the electro-motor. 
5044. Comprnation STEAM H. Howaldt, near 

Kiel.—31st December, 1883. 

The object is to utilise in Fa engines the heat 
and power of high-pressure steam to the best advan- 
tage, and it is carried into effect by combining two or 
more pairs of ee working according to Woolf's 
principle in such manner that the second and third 
and the fourth and fifth cylinders, and so on, will 
work ding to the pound principle. 

5952. Gas Rerort, Steam BorLer, AND OTHER 
NACES FOR GENERATING Heat, J. Dempster, Blland. 
—S3lst December, 1883. 

Relates to the formation of the bricks and the con- 
struction of the flues. 

5964. TELEGRAPHIC AND TELEPHONIC APPARATUS, D. 
and J. L. Corbett, —3let 
1883. 


This ta to improements on on patent No. 3380, of 
1883, Tag > arrangement of ap tus for 
bh to be work 


call for enabling a number of 
seri in a district to be co 
exchange by a single trunk wire. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


302,062. ARMATURE FOR DYNAMO-ELECTRIC MACHINES, 
Silvanus F. Van Choate, New York, N.¥.—Filed 
October 27th, 1883, 

Claim.—{1) In an armature for a dynamo-electric 
transverse or grooves slots 
extending entirely through the armature from one 
side to the other, as and for the purpose described. 
(2) In a sectional armature, segmental sections having 


lateral or transverse grooves or slots formed in their 
described. (3) Th binati 

ture, of sections hoving slots or neenen in “thelr 
ne -_ plates in said grooves, and means for 


securing e plates to the sections. 
FrraMeNt For ELeEctrRic 
Lamps, @ W. Hickman, Washington, D.C., 


oat on Joseph McCoy, Rahway, N.J.--Filed November 
Claim. The herein-described mode of treating 

table fibre for ns 
same consisting in first steeping the f fibre in alcohol, 


next bending or forming it into the desired sabe 

then dipping in paraffin, and finally carbonising, 

substantially as set forth. 

302,296. Meta Rops 1x or 
DrawineG, William A. Sweet, Syracuse, N.Y.— Filed 
January 14th, 1884. 

Claim.—(1) In ‘combination with rollers for rolling 
ber filled with steam 


purposes fied. wi, A closed aon? into which 
the hea metal wire is reeled, filled with steam, 
which surrounds the wire while reeling into a 
coil, in the manner and for the purposes specified. 


302,319. Dywamo-ELectRic Macuine, Charles F. 
Brush, Cleveland, Ohio.— Filed June 30th, 1882. 

Claim.—{1) The combination, with two series of 
field-of-force magnets arran; with poles of opposite 
oa facing each other, of two or more coils or fulds 
aving their planes epeege d in the line of their 
movement between the poles of the field-of-force mag- 
nets, the o ite faces of each coil or fold being 
exposed to the poles of the field-of-force magnets, sub- 
stantially as set forth. (2)The ep won with two 
series of field-of-force magnets arran, les of 
opposite polarity facing each other, wed ing dia- 
eS ge carrier provided with two or more coils or 
folds having their planes substantially in the line of 
their movement between the poles of the field-of-force 


magnets, the opposite faces of each coil or fold being 
exposed to the poles of the field-of-force magnets, sub- 
stantially as set forth. (3) The combination, with ee 


series of field-of-force magnets arranged with 


opposite polarity facing each other, of two or more 


lane between said field-of-force magnets, 

asset forth. (4) with t two 
of opposite polarit; each other, of De ed vin; 
ribbon conductor oy in radial folds arranged to °4 
es between said magnets, sub- 
(5) The —e with two 


series of field-of-force 


move in their own 


with poles of opposite polarity facing each other, of a 
revolving diamagnetic carrier paoviled with two or 
more folds of ribbon-conductor arranged to move in 
their own planes bet said magnets, substantially 
(7) The combination, with two series of 
field-of-force magnets with poles of opposite 
polarity facing each other, of a revolving dia etic 
carrier having two or more folds of ribbon conductor 


secured to its periphery, | said folds —— to move 
in their own planes said mag 
tially as set forth. 


302,520. Trip Hammer, Jsaac L. Penney, Minneapolis, 
Minn.—Filed August 24th, 1883. 
Claim.—{1) In hammers, the box k, slide i, 
1, and links ¢, combined with the beam 0} 
hammer, substantially as shown and described. (2) - 
trip hammers, the links or braces q, combined with 


the beam C, box &, and slide i, carrying the beam 
centres, substantially as and for the purposes Sponitod. 
(8) In trip hammers, the slides u, carryin 

and the adjustable rating rod com ined 
standards d, helve and , substantially as 
shown and 
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Tue Statistics oF THE French Raitway System 
for the year 1882, which have only recently been 
issued, show a very cons’ from 
the mechanical point o — upon th 4 
year. There were in France in 1882, 26, 340 kilometres 


of railways of public utility, worked. ph — loco- 
motives, aggregating 29,954,407-horse The 
local lines had a length of 2308 kilos., wit! th, ct loco- 


motives, of 19,415-horse power. Industrial railways 
extended to 629 kilos., with 238 locomotives; and 
there were 207 kilos. of steam tramways worked by 
133 locomotives. In Algeria 172 engines were required 
to work 1457 kilos. of line. Compared with 1881 these 
figures show the very large increase of 631 locomotives 
ia France, and 47 in Algeria. The average horse- 
power was greater in 1882 by 15. There were thus in 
that year 8401 railway locomotives at work in France 
and Algeria, 1020 of which were of foreign construc- 
tion, while 248 were new. Upon the Chemin de 
Fer du Nord alone, in 1882, the consumption of fuel— 
coal, coke, and peat—was 536,049 tons, 


opposite polarity facing each other, of a revolving 
ribon conductor disposed in insulated radial folds 
arranged to move in their own planes between said 
magnets, substantially as set forth. (6) The combina- 
tion, with two series of field-of-force magnets arranged 
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3022396 
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THE APPLICATION OF THE “THEOREM OF THE 
THREE MOMENTS” TO THE CALCULATION 
OF STRESSES IN CONTINUOUS GIRDERS. 

By Jas. E, Turner and T. K, MacKenziz, Whitworth Scholar, 

Associates of the Royal College of Science for Ireland, 

Tue subject of continuous girders has already been 
recently treated ot some — in the columns of THE 
EnatvEer, and also by Mr. Fidler in the “ Proceedings” 
of the Institution of Civil Engineers, Neither writer has, 
however, made any reference to the very elegant and 
simple method invented by M. Clapeyron, and gene- 
rally in use on the Continent. Without desiring to discuss 
the treatment of the subject adopted by either Mr. Max 
am Ende or Mr. Fidler, we think that the calculation of 
strains in apa by their methods would be found some- 
what troublesome and confusing compared with that we 
are about to describe. 

It will be seen that two formule only are used, that 
every case of distribution of the rolling load on the girder 
is separately considered, and that the calculation of all 
these cases simply consists in repeated application of these 
formule. The subject of continuous girders is one of con- 
siderable interest, and a simple accurate method of deter- 
mining the strains on them is much to be desired; that 
Clapeyron’s formula should be so little known in this 
country is difficult to account for, and the fact that it is 
not fully given by any of our authors on strains must be 
our apology for introducing the subject. 

The method of determining the strains in continuous 
girders as usually given by English authors, viz., deter- 
mining the reactions of the points of support directly, 
becomes so exceedingly intricate and when 
the number of spans is large, as to be of little or no 
practical use. 

About 1850, M. Clapeyron, a distinguished engineer of 
the Ecole des Ponts et Chaussées, adopted the expedient of 
using the bending moments with respect to the cross 
sections at the points of support, as auxiliary unknown 
terms, in order to determine the forces of reaction and the 
bending moments for a intermediate points between the 
7. and from this deduced the formula known as the 
“Theorem of the three moments.” M. Bresse, professor 
at the same college, extended the theorem still further in 
its practical application, and introduced it in detail into 
his “Cours des Mecaniqué Appliquée.” The theorem con- 
siders the load in each span as uniformly distributed over 
it, and the moment of inertia of the section uniform 
throughout, which is not absolutely correct. However, 
the error arising from this consideration was shown to be 
very unimportant in the case of the Britannia Tubular 
Bridge, where the adverse conditions entered with much 
greater force than ordinarily happens, the inference being 
that Bresse’s method may be confidently applied in all 
cases. Mr, Heppel, in a paper read before the Royal 
Society, modified the theorem so as to remove the defect 
referred to; not, however, without introducing some 
degree of complexity into the formula, which, from the 
reason just assigned, seems to be unnecessary. 

The object of this paper is to give the theorem in its 
originality, as introduced by Bresse, and more particularly 
to show its practical application by a simple example, and 
we think that its comparative simplicity, and the facility 
with which the strains can be represented in a diagram, 
will commend it to the profession. 


TA ca 


Let A BC be any three consecutive points of support 
of a beam; //' the lengths AB, BC; ww the weights per 
unit of length of the segments AB, BC; X’ X” X’” the 
bending moments for the cross sections at A, B, and C 
respectively ; x y the co-ordinates of any point in the mean 
fibre of the segment AB, referred to the rectangular 
axes AX, AY; E the modulus of elasticity of the 
material; I the moment of inertia of the cross section. 
Taking a cross section at any point, at a distance x from 
the origin A, and finding the value of the bending 
moment for that point, we see that the moment of the 
uniformly distributed weight over the length (/-~) is 
-4w(/—2x)*, considering the direction of rotation from 
AX towards A Y as positive. We also have the moments 
arising from the reactions of the points of support, and 
the weights of the other segments, which, being the pro- 
ducts of the unit of weight into a distance, will be ex- 
pressed in terms of «x of the first degree and constants 
only. Thus the bending moment for the cross section can 
be expressed by a function of the form A + Bv-4}w*, in 
which A and B are constants. 

Taking then the general between the) bending 
moment and the moment of flexibility, we have— 

2 

Integrating this equation between the limits 2 =o and 
« = 1, and calling the corresponding values of and k”, 
there obtains— 

EI . . (2) 
. . . (8) 
Integrating equation (2), again, between the limits 2 =o 

and 2 = /, there obtains— 

+1 Bar 

when « = oor =l,y=0 

Eliminating between equations (3) and (4) 
wl 
Again, taking the origin of co-ordinates at B, and repre- 
senting the bending moment for any cross section in the 
segment B C by the expression A' + B' # — $.w' #* and 
proceeding in the same manner as before, since when 


x =o, k for this segment corresponds to /’ for the first 
segment, we shall obtain— 
.... & 
Adding these last equations, since the bending moment in 
the segment BC is opposed to that in A B, the term 
EI # disappears, and there obtains— 
4+ - wl) - =0 (7) 
Now, the quantities A B, A’ B’, can be expressed in terms 
of X’ X” X”, for the function A + Bx — 4 wx* must have 
the values X’ X” for « = o and  =/1; making these sub- 
stitutions, there obtains— f 


Hence A = (8) 
and B=43wl 
Similarly— 


A’ = X",and B= 


Substituting these values of A B, A’B’ in equation (7), 
there obtains— 
Or, 4-0) 4+ +l?) =0. 

This is the relation which exists between the bending 
moments over three consecutive points of support. If we 
have n+ ee of support, A,,A,,A,.... A, and 
X,, X,, X, ...-- Xn be the corresponding bendin 
moments, since the moments X, and X, over the two en 
supports are, from the nature of the problem—zero—there 
remains to determine n — 1 unknowns, which can be 
done from the n — 1 equations furnished by the above 
formula. When these moments have been calculated they 
can be substituted in equation (8), and by a double inte- 

tion the equation to the mean fibre may be found. 

e shearing strain can be deduced from the bending 
moment in a very simple manner; for the bending 
moment at any point M consists of the sum of a number 
of terms, such as Q (2, — «), being the product of a force 
into a distance, or— 

X = =Q (x Ses 2), 

Q being one of the forces acting on the segment, and « the 
abscissa of its point of application ; then— 


dz 

> Q is the shearing force at M; hence to obtain the shear- 
ing force at any point, it is only necessary to differentiate 
the bending moment for that point expressed as a function 
of x. 

It will be seen that the expression— 

A+ Ba - 
is the equation to a — and as the curve is unaltered 
by ae the first two terms, we may construct it 
from the equation— 
X= sweet, 

or, writing y for x and x for X— 


‘ 
y*. 


The point where the moments change from positive to 

negative, or vice versd, usually called the point of contrary 

flexure, is that point for which the bending moment 

vanishes. Thus, in order to obtain it, we have— 
=o, 

A and B being known coefficients found from substitution 

in equation (8). 

We will now proceed to exemplify this method, by 
calculating the strains in a continuous girder of three 
spans, the two end ones being 95ft. each, and the middle 
one 110ft ; we will suppose the weight of the structure 
itself to be one ton per foot run, and to be subject to a 
rolling load of two tons per foot run. 

Permanent load on each girder, $ ton per foot run ; 

Rolling load on each girder, 1 ton per foot run. 

For the strains due to the permanent load alone we have— 
2X" (04+ X"V 4+} (wh 
and +2 +0") + Xl" + 4+ =0 
Now X’ = X** = 0, since the bending moment over the end 
supports is zero— 
= = 95', = 110, 
o=w=w" = ton, 
Substituting these values, there obtains— 
410 X" + 110 X” + (959 + 110°) =o 
110 X" + 410 X”” + $(110° + 95%) = 0. 
Thus, as we might have expected, X” = X!”— 
Xa — 526. 
Taking the general equation to the bending moment, and 
substituting these values— 
whenw=0,X =o, 
when 4 = 95, X = X” = — 526 


=0 
— 526 = 0 + 95B—4. $95". 
B = 18°. 
For the ior of contrary flexure, substituting these values 


of A and B in the equation above, and equating to zero— 
} 2%. 


aking now the second span— 
X= 
when x = 0, X = X” = — 526. .. A’ = — 526, 


when « = 110, X = X"” = — 526. 


— 526 = — 526 +110 B’—-}(110)*. 
B = 27%. 
For the point of contrary flexure— 


o = — 526 + 275 
= and 85°4. 
Thus in the middle span there are two points of contrary 
flexure. The condition of the third span is similar to 
that of the first. To represent this in a diagram, we have 


the equation to the parabola— y* = ss. ory? = 42. 


w 
Taking a general scale of lengths, and a scale for mo- 
ments 300 to an inch, we proceed pag tm the parabola on 


cardboard, measuring values of y to the former scale and 
values of x to the latter. Having drawn a horizontal line 
and marked off the spans to the scale, the points of con- 


trary flexure are marked on and the bending moments 
over the piers measured off to the proper scale, then 
moving the parabola till it passes through the points laid 
down, always keeping its axis perpendicular to the hori- 
zontal line, and drawing the curve, it will be found to pass 
through all the given points. 


To obtain an accurate knowledge of the strains in the 


om it is necessary to consider the effect produced on it 
y the rolling load as different spans are loaded. Thus, 
there will be seven cases to consider. The rolling load 
may be on the three s separately ; on every pair of 
the segments; and on the whole bridge. 

We shall now proceed to find the bending moments over 
the piers in each of these cases, and then the correspond- 
ing points of contrary flexure. With these data, all the 
strains on the girder can be graphically represented, so 
that the strain at any particular point can be determined 
by scaling— 

Case 1.—First span loaded— 

4+ +h + wl)=0 (A) 

2K" (Ul + + E(w? + = 0 (B) 

In all these cases 7 = 95ft., l’ = 110ft., 2” = 95ft. 

+l = 205’. 

In this particular case w = 4 tons, wu’ = w" = } ton. 

Substituting these values in (A) and (B), there obtains— 
X” = — 1089, X” = - 375. 

Now, taking the general equation to the bending moment 

to find the point of contrary fiexure— 


(C) 
w = 4 for first span. 
When x =0,X=X’=0 .. 
when x = 95, X = X” = — 1089. 
— 1089 = 95 B 3 (95)* 
B = 59°8. 
Substituting in (C) and equating the bending moment to 
zero, = 59°8 x — = 79°75. 
To find the effect of this load on the second span; 
in equation (C) when # = 0, X = X” = — 1089 
A = — 1089. 


when x = 110, X = X” = — 375. 
. — 875 = — 1089 + 110 B — 3 (110)* 
B = 34. 
For the points of flexure— 
o =— 1089 + 34. -} 
@ = 84'4 and 51°6. 
Effect on third span— 
From equation C when = 0, X = 3875. 
“A= 375 
when x = 95, X = X'¥= 0 
= — 375 + 95 B —'} (95)? 
= 27°7. 
Substituting and equating to zero— 
o=-375 + 2774 — 
which gives xv = 95 and 15°8. 

Case 2.—Third span loaded—the bending moments and 
points of flexure are the same in value as in the previous 
case. 

Case 3.—Middle span loaded— 
From equation A, remembering that for this case w = w” 
= 4, w= 3 we obtain— 

410 X” + 110 X” = — 3 (959 + 3 x 110°). 
By symmetry X” = X” we obtain X” = — 1166. 
Now, finding the values of A and B in equation C by 
means of this value of X” and X”, and then substituting 
them, and equating to zero we obtain for the points of 
contrary flexure— 

= and 16°6. 


For the effect on the third span which is, of course, equal 


in value to that on the first, we obtain the equation— 
o=- 1166 + 364 - 
= 95 and 49. 
x = 95 corresponds to the point of support; z = 49 is the 
required point of flexure. 

Case 4.—First and second spans loaded—from equations 
A and B substituting the values w = wv’ = 3, w” =} we 
obtain— 

410 X” + 110X”” = - } (3 x 953 + 3 x 110°). 
110 X” + 410 X” =— 3(3 x 110° + 95°). 
Solvi X” = — 1729, X’"” = — 1015. 
Then following the same steps as in Case 1 for the point 
of flexure, we obtain in the first span— 
o= 53 — x*. 
«= 70°6. 
In the second span— 
o= — 1729 + 892 - 
94-2 and 24°. 
In the third span— 
o= 1015 + 3442 -} 2%. 
«= 95 and 42°75. 

Case 5.—Second and third spans loaded. The values 
will be the same as in the last case. 

Case 6.—First and third spans loaded. 

w=w" = 3, =4, evidently X” = X”. 
Equation A becomes— 
410 X” + 110 X” = — 4 (3x95? + 110°). 
= xe 938. 


For the points of flexure, we have, in the first span— 

= 81'8. 
In the second span— 

o = — 938 + 275 «— far. 

This equation gives an impossible root, therefore there is no 
point of flexure, and the bending moments have the same 
sign all over the span. The point of flexure in the third 
span will be symmetrical to that in the first. 

Case 7.—All spans loaded. The bending moments Will 
evidently be symmetrical with regard to the centre of the 
bridge, therefore— 

xX" =X", = 3. 
.. From equation A, 410 X” + 110X” =-—$(95 + 110°). 
X” = X” = — 1578. 
For the points of flexure: In the first span— 
o = 546 « — 
= 
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In the second span— 

=—1578 + 825 — Za’. 

a” = 24°6 and 85°4. 
In the third span the point of flexure is symmetrical to 
that in the first. We must now construct another parabola 
from the equation— 


y= a2, giving to w the value of 3. 


In mapping the curves of moments from the data found 
in the seven cases just considered, one of these two para- 
bolas must be used to draw the requisite curve, accordin 
as the segment in the case considered is subject to the 
permanent load only or to the additional rolling load. In 
the diagram accompanying this paper, the curves of 
moments for the different cases can % readily followed by 
reference to the index. The result of unequal loading on 
the girder is by this means rendered very apparent ; by 
measuring from any point on the horizontal line to the 
hatched border, the greatest strain that the girder can be 
subjected to at that point can be found from the scale. 
It may be noted that the curve for the permanent load for 
the whole bridge, numbered 1 in the diagram, is drawn 
the reverse way to the others; this is because it has no 
connection with them, and is merely put in to show the 
strains due to the weight of the girder by itself. 

We must point out that in these calculations we have 
differed in one particular from the method of M. Bresse, 
who, when considering the effect of the rolling load in the 
separate cases, does not take into account the permanent 
load as acting at the same time, but draws the two 
} arise of curves on opposite sides of the line, and takes 
the double ordinate, as the total strain at any point. This 
is open to the objection that it does not represent what 
actually occurs, and probably our method of considering 
the permanent load as always existing conjointly with the 
rolling load is more correct. 

Royal College of Science for Ireland, Dublin, 

June 2lst, 1884. 


SHEAF-BINDING REAPING MACHINES. 
No. III. 

WE may now resume the task of giving a descriptive 
account of the string sheaf-binding reaping machines 
of 1884, but it must be admit that this is not 
done without a certain amount of misgiving. There 
is at least hope, however, that before the several 
makes of machines which we intend to illustrate 
have passed through our the different parts 
will, in one or other of the articles, have received 
some attention, so that what is not described with refer- 
ence to one machine may be described with reference to 
another. We have slvendy alluded to the complex nature 
of a string binding reaping machine, and it is not now 
necessary to show that in comparison one of them makes a 
thrashing machine appear as an emblem of simplicity. 
But this being near shunt the truth, it will perhaps be as 
well to refer in detail to some of the parts in Messrs. 
Hornsby’s machine, which we did not touch upon in 
describing that of Messrs. Howard. This we are enabled 
to do by means of the very complete set of drawings and 
at our disposal by Messrs. Hornsby, 

rom some of which we have prepared our engravings, 
including the perspective showing the rear and off sides of 
the siete in the foreground, and Figs. 1 to 5, showing 
different parts. 

Fig. 1 is a sectional plan taken at the level of the 
axle of the driving or land wheel. Fig. 2 is a skeleton 
drawing showing the platform and Sonting webs on 
their rollers, the binding table, and the sheaf carrier. 
Fig. 3 shows Messrs. Hornsby’s arrangement of their gear, 
which in Messrs. Howard’s is represented in Figs. 6, 7, 
and 8, pp. 153, 154 ante. Figs. 4 and 4a show the gear 
for driving and for adjusting the reel, and Fig. 5 shows 
the larger apparatus for carrying several sheaves when it 
is desired to place them in close windrows. We shall 
| describe the machine to which the judges 
awarded the first prize of £100 at the recent trials of sheaf 
binders at Shrewsbury. The main wheel marked 8 in 
Fig. 1 and 1 in Fig. 3 is 40in. in diameter, and the width 
of the tire is 9in. This wheel has a cast iron nave and 
two rows of wrought iron spokes fastened to an angle iron 
ring under the tire, which is made of steel. The gearing 
consists of a ring 9, Fig. 1, of external spur teeth gearing 
into a pinion 10 mounted loose on a first motion spindle, 
and which by a clutch fork 11 may be moved endwise on 
the spindle by the lever A, Fig. 6, to put it in or out of 

. On the first motion s indle is fixed a bevel wheel 13 
that by a bevel pinion 14 drives a spindle 15 running to 
the back of the machine. 
the extreme back end of this spindle drives the chain that 
works the elevator, the platform apron, and also the reel. 
This chain—see Fig. 6—passes over the spocket wheels H 
—sameas 16 in Fig. 1—another behind spur wheel D, over E 
driving the reel, downand round F driving elevators, and over 
the rr wheel G, back to H. Another bevel wheel 17, 
Fig. 1, on the first motion spindle 12 by a pinion 18 drives a 
spindle running forward, and by a crank disc or plate 20 
on the extreme front end of this spindle, and a connecti 
rod 21 across the front end of the machine drives the 
The end of rod is held the knife- 

eye by a turnover slide secured in position by a spri 
bolt. The fingers are malleable cast fitted with steal 
linings, each finger is secured to an angle iron bar by a 


Fig. 7. 
single bolt. By the arrangement a for the cutting 
sg ay and cutting apparatus, including knife and finger 


, the under side of the fingers is the lowest part of the 
machine, z.e., when the fingers lie on the ground all other 
parts of the machine are just clear of the ground. This is 
effected by the use of a wide wrought iron plate secured to 


\ 


A chain wheel 16 moun’ on. 


the platform and the under side of the finger bar, as 
shown in the accompanying section, Fig. 7. e spindles 
of the rollers carrying the canvas aprons or webs 3, 4, 
and 5, Fig. 2, all run in brass bushes, and the driver's seat, 
seen in Figs, 5 and 6, has two separate adjustments, one to 
suit the length of driver’s eS the other to suit the balance 
of machine. 


spindle 6, reaching to the back of the machine, where it is 
carried and driven by a hollow centre wheel 7, which is an 
ingenious means of rotating a — movable in all 
directions. This spindle is driven by the same chain that 
drives the elevator and platform aprons, as described 
above. On the front end of this spindle is screwed a bevel 


The reel 1, 1, Figs. 4 and 6, may be driven ' pinion 4 gearing with and driving the above-mentioned 
‘ 28 
8 
23 
6 
73 
22 


Fig. 1.—1. Spindle for raising worm. 2. Worm and chain wheel. 8. Raising chain (endless). 4, Chain wheel and raising pinion, made 


fast to axle 29. 5. quadrant. 
one piece. 10, Clutch on. 

ditto. 15. Back le. 16. Chain wheel driving elevator and pla’ 
pinion, ditto ditto. 
crank plate. 23. Front elevator post. 
post. 28. Front stay to tilting post. 29, 


6. Ditto ditto. 7. 


board. 25. 


ran pinion, made fast to axle 29. 
11. Clutch fork. 12. First-motion spindle. 

‘orm aprons and reel. 17. Bevel wheel 
19. Double-chain wheel driving binder, on front spindle. 20. Crank pla 
Back elevator board. 26. 


8. Main wheel. 9. — 

13. Bevel wheel driving back a 14.. Bevel pinion, 
riving front spindle. 
plate. 21. Connecting rod. 
Back frame stay. 27. Front stay to front elevator 


q , 6. Frame tube ing binder. 7. Packer 
Fig. 3.—1. Main wheel. 2. Front rail of gearframé, 3. Binder post. 4. Elevator post. 5, 6. corrying 


indle. 8. Shi wl, 9. Shipping lever. 10. Connectin, 
12. Trip board, ens Pe of binder ble. 18. Trip lever. 14. 8 
trip lever. 17. Trip 18. Heel of compressor jaw. 


compressor jaws. 
ig. 4.—1. Reel. 2. Spur 


at two separate speeds to suit the crop, the spocket wheel 
marked 7 in Fig. 4, and E in Fig. sets of 
teeth, as best seen at 7, Fig. 4. The gear that drives the 
reel consists of a spur wheel 2, Figs. 4 and 4a, mounted on 
the reel centre. spur pinion and a bevel wheel 3, cast 
together, are mounted loose on the stem of a pivotted 
T-ended bearing 5, Figs. 4 and 4a, carried by the reel 
frame. This T-ended bearing 5 carries the end of a drive 


19. Pin on which compressor jaws pivot. 


wor! 
ipping lever. 15. Tripspindle. 16. Aw - where trip rod is jointed to 


Compressor jaws. 21. Lever 


bevel wheel and spur pinion by which the reel is driven. 
The T-ended bearing is free to rotate in the reel-supporting 
frame; and this allows the reel to be worked in any position, 
and the bearing to accommodate itself to the line of the 
driving spindle. An adjustable wrought iron divider is 
mounted on the wood divider, and can be adjusted to suit 
the crop. The ear lifter, which is mounted at the inner 
end of the finger bar, lifts up the straggling or overlying ears 
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WE reel. 8. Spur and bevel pinions running loose on the stem of a T-ended bearing. 4. Bevel 
SS) pinio : ded bearing carrying drive spindle; this bearing is free to vibrate in frame 17, so that spindle 6 
SASF always runs in line. 6, Reel drive spindles. 7. Double-chain wheel driving reel. 8. Foot-board. 9. Base bracket carrying reel supports. 
CY, NSS . 10. Wrought iron bow wes reel supports. 11. Socket for wood lever 12, to adjust reel back or forward. 12. Wood lever to adjust reel 
ae x back or forward. 13. Wood lever to adjust reel up or down. 14. Socket for lever 13. 15. Parallel rods to adjust reel up or down. 
16. Brackets to adjust weight of reel. 17. Wrought iron support for reel. 
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of corn before they are cut, instead of allowing them to be | and we are informed that special tools have been prepared, | 5ft., but the breadth of cut was 5ft. 3in. generally, and the 
cut off and left on the ground. This ear lifter is not seen | and machinery built to make every part a correct duplicate. | width of the elevator is 5ft. The spindles in the machine 
in our engravings. It is pivotted so as to allow it to follow | The width of the finger-bar of the machine described was | are made of steel. 
the undulations of the ground. The framework of the 
machine is wood—ash, and is strengthened by wrought iron 
adjustable stays—26, 27, 28, Fig. 1—connecting the 
é and elevator frames. These stays can be adjusted to make 
Sy the elevator aprons run in line with the frame. The sheaf 
cradle or carrier, Figs. 2 and 5, is made of two bars of 
steel, 13, Fig. 2, pivotted on the sheaf delivery board, and 
is under the control of the driver, who by levers 15 and 16 
can turn it down to receive and carry the sheaves, as 
shown in Fig. 2, or can turn it up to the position shown in 
dotted lines, so that it is clear of the sheaves as they are 
ae thrown from the machine. The irregularly shaded circles 
marked 22 in Fig. 5, and which may be seen at 11 
and at 13, Fig. 2, represent sheaves of wheat. By 
the use of this cradle a t deal of corn may be saved 
during the harvest, as se cradle at each corner of the 
field may be set to receive and carry the sheaves away from 
the corner, so that the horses need not tread on a single 
sheaf when turning. It is also found very convenient 
to make a roadway from the centre of the field where the 
machine finishes work to the gateway at the side of the 
field; this may be done by carrying away the sheaves by 


the cradle. = = 
The extension of the cradle, as shown in Fig. 5, = 
— from the seat at 8 by the foot acting on 
e chain 9, is for regular windrowing, as already referred ‘ 
. 2 . Fig. 2.—1. Main wheel. 2. Divid heel. 3. Platf 4. Elevato’ . 5. Di . 6. Elevator . Gear frame. 
to. This apparatus was much appreciated by the judges 8. Bin post, Trip board, | af binder atform. 10. Trip lover. y 
very 


at Shrewsbury. It is specially intended for use in 14. Sheaf board. 15. Rod working sheaf e. 16. Lever working sheaf Cede 17. Top board. 
the colonies, and carries three, four, or five sheaves, and 
lays them in rows, so that they may be either stooked or 
be carried away from the field without stooking. This 
is considered a great stride in labour-saving appliances 
so much needed by the farmer of the present day. 

A double trip is used to set the binding mechanism 
in motion. A part of the binder table is made loose, 
and jointed at the top end 9, Fig. 2. The bottom 
end of this loose board is mounted higher than the level 
of the binder table, and is carried by a lever 10, Fig. 2, 
made fast to the trip rod, so that when the crop is thrust 
downwards by the packers, one of which J is seen through 
the slot in Fig. 6, it forces the board and lever downwards, 
and trips the binding mechanism. A second trip lever is 
jointed to the lever just described, and is operated upon 

oe y the heel of the compressor or trip jaw, marked 20 in 
Fig.3 and 12in Figs. 2and6, so that when by the packers the 
crop is thrust —s the jaws, it causes the heel of the 

Ri jaws to rise, and lift at 18 the rod 17, and as the latter is 
Sd fixed to the trip, it sets the binding mechanism in motion. 
’ That is to say, turning to Fig. 3, that pressure from 12 on 
the bent lever 13, or pressure against 20 causing it to lift 

the lever 17, will raise the lever 9, and allow the clutch 8 

to go into gear, as described with reference to Fig. 6, 7, 

and 8, p. 154. The train of gear 13, 14, &., is thus put 

into motion, and the knotter gear set to work to carry the 

ing round the corn, which is packed against 20 and on 

12, and to tie it up. The action of the trip gear 

thus far described is made completely clear by the descrip- 

tion of the similar given at p. 154. The knotter, as 


& used by Messrs. Hornsby, has been greatly improved 
Fig. 5.—1. Main wheel. 2. Front rail of gear frame. 3. Elevator board. 4, Tilti t. 5. Elevator post. 6. Top board. 7. Foot- 
= during é the past season by taking away unnecessary parts, wal 8. Foot lever working sheaf cradle. 9. Chain from foot lever working cradle. 10 Chain lever working cradle, 11. Wrought frame 
and fixing some that were made loose, as also described with for inside half of sheaf cradle. 12. Board forming inside half of cradle. 13. Support for inside half of cradle. 14. Rod connesting and 
operating the two halves of cradle. 15, Lever operating outside half of cradle. 16. Centre of outside half of cradle. 17. Cradle teeth jin. 


reference to Messrs. Howard’s machine. Great attention 
fe 4 Sag steel bars. 18. Front fe q k for cradle. 20. W: ht iron stay to back 
has, we are told, been paid to the fitting up of these parts, 22. Sheaves of corn lai¢ le. 


connected with the main hall. In addition to these the old 
THE PHILADELPHIA INTERNATIONAL ELECTRICAL EXHIBITION. _ | Pennsylvania Railway depot across the street will be used as an 
annexe. The space has been allotted to the exhibitors, but as 

: See the entry of goods did not close until August 30th, the exact 

TTT TT pet position cannot be given, Among those already on the ground 
F ° are the Baltimore and Ohio Telegraph Company, who have a 
yhqye ° fine exhibit of telegraph instruments, which will show their 
method of doing business. The Western Union Telegraph Com- 
- < pany will contribute to the historical collection by sending their 
first instruments, including those made by Morse, and interest- 
ing contributions are also promised from the Ordnance and 
| dj e Signal Service Departments; also the Lighthouse Board. The 
Bi Po project of holding an Electrical Exhibition is due to the auspices 
‘i ‘ | [ of the Franklin Institute, who have elected a Board of Examiners 


STREET 


to conduct the electrical tests, which will be all the more reliable 
on account of the painstaking way all experiments undertaken 
by the Franklin Institute are carried out. 


i THE programme which has been issued by the Wolverhampton 
Chamber of Commerce in connection with the visit of the Asso- 


ciated Chambers to that town at the end of September is very 
complete. 


STERN-WHEEL STEAMER FOR THE NILE.—The great experience 
of Messrs. Yarrow and Co., of Poplar, in the construction of shallow 
draught steamers is, we are glad to see, being utilised by the War- 
office for the Khartoum expedition. In addition to the flotilla of 
river craft which is being constructed by various builders, the 
Government have entered into a contract with Messrs. Yarrow and 
Co., for the immediate supply of a steel stern-wheel steamer for 
service on the Nile, and we understand that she will be shipped in 
the course of the next few days from Woolwich. In design she is 
very similar to Le Stanley, built by the same firm for the Associa- 
tion Internationale for the navigation of the upper waters of the 
Congo, and which, it may be remembered, was tested on the 
Thames in the early part of this year with great success, and illus- 
: trated in our . The steamer just purchased by the Govern- 
H ment was built for Central America. She is 80ft. in length by 
: 18ft. beam, and will have a draught of l6in. only. She is being 
H shipped in pieces, all of a size suitable for hand porterage, so that 
¢ she can be sent on to any section of the Upper Nile that may ulti- 
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mately be decided upon, and there put together and launched. 
Military authorities, after much consideration, have come to the 


= 


lusion that the steamer is the one best suited for overcoming 


MARKET svt the difficulties incidental to the navigation of the shallow ‘ions 
: of the Nile, and especially for ascending the rapids. In order that 
there shall be the greatest possible despatch in rivetting up and 


starting the vessel, a large staff of engineers and shipbuilders from 
Tarts Exhibition, which opened on September 2nd, is being | the west bank of the Schuykill River, and is easily reached by Sie cons af. thee tae te accompany the expedition. The 


energetically developed, and bids fair to change the reputation | steam and street railways. A tower, about 60ft. high, rises from F : A +4 3 
whict has hitherto attended similar exhibitions, where the open- | each corner of the A central arch of 100ft. span and per 
ing ceremony has been a display of bare stands and unpacked | 200ft. in length, of Gothic style of architecture, covers the | soldiers. She will be fitted with several machine guns, mounted 
exhibits. The main building is already completed, and is of the greater part of the floor space, while two smaller arches, 30ft. | at a considerable elevation, so as to command an extensive e 
shape shown _on the plan, covering a space of 67,000 square feet. wide, running parallel to it on either side, join the towers. The | over the river banks, and, no doubt, she will be found a val 

The site is within a few squares of the Market-street Bridge on ' remainder of the ground is occupied by a triangular building | addition to the expedition x 
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THE INTERNATIONAL AGRICULTURAL EXHI- 
BITION AT AMSTERDAM. 


Tue Dutch are waking up. Only last year they had an 
International Exhibition, and now again they invite the world to 
come and see what the Dutch can do in the way of agriculture, 
and the world is invited to bring the best of its tools and imple- 
ments, and to let the Dutchmen see them. On the whole, the 
world has responded very fairly, but with three or four Inter- 
nativnal Exhibitions going last year in Europe and America, and 
one in Asia, the pace begins to tell. Engineers and machinists 
after all live for sumething else than to show their wares. 
Exhibitions are very well up to a certain point, but beyond that 
point they must be a loss to the exhibitors. Trade cannot be 
stimulated much beyond the general wants of the community, 
though it may be by the introduction of novelties in districts 
where their advantages of one sort or another are not known 
until an exhibition directs attention to them. 

However, the Dutch have once more got together a good show 
of machines, implements, animals, and products relating to 

iculture. In a wide open space on the west side of the city 
of Amsterdam—the site of last year’s Exhibition in fact—the 
tents are pitched for the finest collection of live stock ever seen 
in Holland. But though the site is the same, this year’s 
visitors have an rn that the Royal Museum of is 
now nearly finished. e entrance to the show-ground is 
through the great central hall of this building—a hall 
which may vie with that other vast chamber in the Stadt- 
house. museum is in what the Dutch regard as the 
best period of their art—the seventeenth century style. 
The walls are of brick, neatly set, but there is much 
stone in panels and quoins to relieve the facade of the 
monotony which is inseparable from brickwork alone. Along 
the front of the central block runs a broad series of panels 
carved in bold relief to illustrate Science and Art, and one or 
two panels of scripture subjects. The hall is immediately 
beneath this work, and is entered by a centre and two side 
arches, The interior is divided in a similar manner, and the 
general effect is precisely that of a long cathedral nave of the 
later Norman style, or at the point of changing to early English. 
The roof is groined, the ribs of the central nave being of stone, 
and those of the aisles of moulded brick. Need we say that the 
brickwork is set with Dutch neatness? The columns support- 
ing the roof are of dressed granite, and are alternately massive 
stacked columns and slender shafts, ending in both cases with 
heavy and boldly carved capitals. On either hand, about mid- 
way, is a large square lofty hall lighted from the roof, and 
intended for picture and sculpture galleries, in which are to be 
placed national works, When completed the building will be a 
worthy monument of the skill and genius of the men of the 
nineteenth century, though it is but a reproduction of the art of 
two centuries since. The architect is Meinheer Cuypers, who is 
well known in the low countries as the exponent of Dutch 
architecture. 

A good example was afforded the other day of the difficulties 
with which the Dutch people have to contend for want of a good 
breadth of solid earth, When they build they manage to get a 
foundation by piling or other artificial means of reaching 
through the thin skin of alluvial deposit, which we call Holland, 
to something sufficiently solid to bear the weight of such a 
building as the museum. Even this method fails at times, and 
it is said that the noble Stadthouse, built upon many thousands 
of piles two centuries ago, shows signs of yielding. The piles 
decay, and a heavy building gives way. But the matter to 
which we call attention is of to-day. 

Prizes were offered by the committee of the Exhibition for 
grinding mills. 

Amongst other Messrs. Robey, of Lincoln, had for 
trial a pair of Derbyshire stones, driven by a portable steam 
engine in the usual way. The hurst, on which the stones lay, 
was placed on a flooring of planks, bedded a few inches into the 
sand. In England, or, indeed, in almost any other country of 
Europe, this would have been sufficiently firm for all practical 
purposes, but Holland is altogether another sort of place. No 
sooner was the mill at work than i+ rocked and reeled as though 
it stood upon water, as indeed it did, for the crust of yielding 
sand was only a few inches thick. The judges ought to have 
made some allowance for the difficulty under which the trial 
was made, for the rocking motion was so great that the man 
who fed the hopper on the top of the hurst could scarcely pre- 
serve his balance without holding on. As for the trial, it was 
rather severe in other respects; for the corn given out to grind 
was oats, which of all grains feed the worst, and are the most 
difficult to clear through the meal spout. But there are oats 
and there are oats. These were such ‘as English ostlers some- 
times sarcastically say might be “tied up in a halter.” They 
were long, skinny, full-bearded, and to grind them was like 
grinding straw. When the stones were at full speed, the oats 

ung in the eye by centrifugal force, and when the meal was 
delivered, it blocked the vat and spout, which were quite wide 
enough for ordinary meal, but not for the chaff-like stuff that 
these Dutch oats made in grinding, The next day a trial was 
made of some grinding mills of French make, and they certainly 
tore the oats to pieces in fine style. One of these mills was a 
pair of metal discs. One of these was fixed,-and the other 
running. These discs ‘are fitted with teeth, so arranged that 
the moving ones pass through the others concentrically. 
The grooves or teeth are in series, radiating from the 
centre of each disc, and so fitted that they are not only 
fewer near the centre, but are also coarser, the cutting process 
becoming finer as the edge of the disc is reached. The discs 
work on edges, and the corn enters at the centre, and is distri- 
buted by centrifugal force generated by the moving disc. It is 
only just to say that this mill cut the long-bearded oats to 
powder, The tough husk was cut through and divided 
most effectually, but of the power required nothing could be 
learned, as a dynamometer was not applied, and no record was 
made of the power required to grind or cut a few pounds of oats. 
Possibly the dynamometer would have revealed the weak point in 
this very showy machine. Another point is that the working sur- 
facemust be mathematically accurate, ora great waste of power and 
loss of efficiency must ensue. While they are in the hands of 
skilled machinists and engineers, and in a show ground, such 
mills may produce good results, but it is when they come to the 
and granary, to be worked by men who have no more 
mechanical skill than will suffice to keep a grindstone in going 
order, that the matter is altogether different. Probably the 
“Excelsior Molen” of H. Gruson, of Buckau, Magdeburg—for 
that is the name of the inventor of this mill—might not come 
out of the practical test so well as from the trial before judges. 
Herr Gruson is rather proud of a magnetic appliance fixed in the 
hopper of his mill to arrest nails and bits of iron. Of course 
such things would play sad havoc with the chilled iron grooves 
of his discs, and the magnetic bars stop them most effectually. 
In order to render the magnetic bars useful, the hopper has to 


be made large, so that only a trickling flow of corn passes over 
= magnets ; a heavy stream would overcome the magnetic 
orce, 

Pumping machinery is not so strongly exhibited as might 
have been expected in a country like Holland, nor are pile- 
driving appliances shown. Amongst the water-raisers are some 
powerful steam pumps and pulsometers. A canal runs through 
the ground, and the heavier pumps are on the banks of this, 
lifting the water about 20ft. One of these, worked by an engine 
by Western and Co., of Derby, was exhibited by a Rotterdam 
firm, Wijumalen and Hausman; another by a Hanover firm, 
Kérting Brothers. It was disappointing to see so little of the 
means by which Holland has been made and is maintained. 
But on the principle that a prophet finds no honour in his own 
country, the Dutch think only lightly of dam-building and pile- 
driving. The pulsometer and the centrifugal pumps are stock 
pieces of all big shows, and the Dutch set rank up as a method 
of keeping their show up to the mark. The same may be said 
of the windmill pumps, which are made to look show-like and 
pretty. Even in Holland the windmill of the ancient type is 
fast disappearing, but the French and German machinists oa 
brought a new type out for the pumping of water. M. Adolph 
Pieper makes these mills of 12-horse power and with wind- 
wheels 40ft. in diameter, and one of this size is working at 
Cologne. M. Pieper has chosen the American form of wheel, 
i.e., one which reefs by turning the vanes edgewise to the wind. 
M. Pieper has a very pretty, lofty tower with a 12ft. wheel upon 
it. Nearly at the top of the tower, and about 30ft. from the 
ground, is a reservoir, into which the water is pumped so as to 
obtain pressure for garden fountains, cascades, and other matters. 
The advantage over steam seems somewhat doubtful. The wind 
motor is by no means inexpensive, either to make or to keep in 
repair, and, of course, the uncertainty of the winds might have 
the effect of establishing a water famine where they were at all 
relied on. M. Pieper has horse-gear pumps and many other 
articles of hydraulic machinery on his stand. 

The trials of thrashing machinery have been greatly delayed. 
They commenced on Monday, and, judging from the simplicity 
of the test, they might have been ended on that day. Each 
machine was to thrash 200 sheaves of rye and 100 of wheat, of 
which fifty of rye and twenty-five of corn were to be allowed to 
settle down to the work. After commencing with Messrs. 
Ransome’s machines, on the stand of Peignat and Co., Amster- 
dam, the dynamometer was brought out and the trial commenced 
in another part of the yard on a French machine. Here the 
driving bands were of webbing, and they were by no means 
sufficiently wide. Nearly all Tuesday afternoon was spent in 
getting this machine to work with these inefficient bands. Pro- 
bably the gentlemen who conduct the trials at Amsterdam have 
not yet learnt how muck -has to be done to bring them off 
efficiently. At all events, they have taken a lesson on the point 
during the past week. 

The King of Holland formally inaugurated the show, and 
made a close inspection of most of the implement stands. 
Exhibition’ will close to-morrow. 


AN ADVENTUROUS RAILWAY JOURNEY. 

Tue Board of Trade reports on railway accidents seldom con- 
tain much sensational matter. One by Major Marindin, on an 
accident which occurred near Strathblane on the Blane Valley 
branch of the North British Railway, is a remarkable exception. 
We reproduce the evidence of the driver of the train, which 
gives a graphic picture of a very adventurous journey, with a 
tragic termination. The 8.5 p.m. passenger train from Glasgow 
to Bucklyvie was on the 11th of July detained by floods, but 
ultimately proceeded; when erverhing Strathblane station the 
engine ran into some earth washed out of the side of a cutting, 
and was upset. The guard of the train and a passenger who was 
on the engine were killed on the spot. The fireman was so badly 
scalded that he died a few hours afterwards; another passenger 
on the engine was badly injured, and a passenger in the train 
had his leg broken. The driver, Archibald Stirling, told his 
story nearly in the following words:—“I have been between 
eleven and twelve years in the service, and five years a driver. 
I have been driving on the Blane Valley branch for about nine 
months regularly, and know the road well. On the 10th July I 
was driving engine No. 228, a six-wheel coupled tank engine. I 
was working the service between Glasgow and Bucklyvie, back- 
wards and forwards. It came on very wet after three o’clock in 
the afternoon. I brought the 8.40 a.m. train from Bucklyvie to 
Glasgow, passing Strathblane station at 9.20a.m. After arriving 
at Glasgow, I took a goods train from Cowlairs West to Lennox- 
town, and returned with a goods train to Sighthill. I then took 
the 5.45 p.m. passenger train from Queen-street to Lennoxtown, 
arriving at 6.22 p.m., and I then remained at Lennoxtown till 
the 8.5 p.m. train arrived from Glasgow, due at 8.41. It was 
raining very hard nearly all the time I was at Lennoxtown. We 
left Lennoxtown at 8.45. The train consisted of engine, com- 
posite with brake compartment, two first-class and one third- 
class carriages, and brake-van. There was a good number of 
passengers. When we arrived at Campsie Glen station the fore- 
man surfaceman came to me, and told me that I would not be 
able to get any further because there was a tree under a bridge 
over the burn, and he was not sure of the bridge. He asked me 
to go up and see it. The guard andI went up, and he asked us 
what we thought of it. We told him that we had nothing to do 
with it, and that he must say whether we were to go on or not. 
The water was not then quite over the bridge, but it was dammed 
back by the tree, and coming down very strong. The foreman 
platelayer would not let us go on upon his responsibility, and we 
went back to Campsie Glen. I then sent my fireman back to 
Lennoxtown for written permission to come back with my train, 
and on his return with this permission I brought my train back, 
arriving at Lennoxtown at about a quarter to 11 p.m. We 
waited there until the permanent way inspector came, and I 
took him to Campsie Glen on the engine. He examined 
the bridge, and I went over the bridge and back again. 
The inspector said he considered it safe, and I brought 
him back to Lennoxtown. Mr. Denham, the acting 
district superintendent, was at the station, and he sent 
the guard to tell the passengers, who were waiting in 
the inn, that the train was going on. We started, when every- 
thing was ready, at about 12.20 on the morning of the 11th 
July. There were then six or seven passengers in the train. 
We were due at Bucklyvie at 9.25. When we got to Campsie 
Glen I went cautiously over the bridge. The permanent way 
men were there watching it. After proceeding for about half-a- 
mile I found the water over the line, and it put the fire out all 
at once. I kept steam on and went slowly forward. The water 
must have been 2ft. or 3ft. above the rails, and I must have run 
through the water for nearly a quarter of a mile. When nearly 
through the water I stopped to consult with the guard what to 
do r went down one side of the train and he came up the 


other on the footboards, and when we came opposite to each 


other we consulted what todo, He asked me if I could make 
Strathblane, and I said I was doubtful if I could, and that if I 
did go that length I would use all my water. We then decided 
to light the fire again. We therefore drew forward for another 
quarter of a mile, to get near a farmhouse which we knew of. 
The guard and I, and a passenger—Robert Younger—who knew 
the farmer, went up to the house and got some paraffine oil and 
some sticks, and went back to the engine with them. We lighted 
the fire, and got away again about twenty minutes to two. The 
guard and Younger, who had been helping to break the sticks 
to kindle the fire, remained on the engine. I had not much 
steam, and we went slowly up the bank. It was then very 
dark and still raining, but not so heavily as it had been up to 
1 o'clock. We went slowly owing to the state of the line, and, 
shutting off steam at the summit, we went down the bank at a 
speed of about fifteen miles an hour. All of a sudden the engine 
went off the rails, first. to the right, I think, and then, lurching 
to the left, fell over to the right and lay with the wheels in the 
air. It all happened in a second or two. I had been on the 
left side of the engine, and I fell under the engine between the 
two weather boards. I crawled out through the water. I stood 
a minute, and could neither seenor hear anything of the othermen, 
as the steam was rushing out and filling the cutting. I thought 
they were all killed. I saw the water was rushing over the 
side of the cutting and down the line. I went straight away 
down to Strathhlane station to get assistance. My leg was 
scalded and my back hurt. I did not come back from Strath- 
blane after getting some people up in a house near the station. 
There was no one at the station. There was a good deal of water 
on the line going down to Strathblane. When I came up the 
line in the morning it was all right. Besides those I have 
named, the son of the stationmaster at Strathblane was on the 
engine. He also had been helping at the fire. We had been 
obliged to break up some fencing, and he and the fireman had 
been to a platelayer’s hut to try to find some keys or dry wood. 
The hut was some way ahead. I let the man remain on the 
engine to save them from walking back through the water to the 
carriages. When I left Lennoxtown I got no special instruc- 
tions as to speed, but I had said to the inspector that I would 
take my time. He said it was more than likely his men would 
be out along the line. My fireman was told by his uncle, a sur- 
faceman at Kirkintilloch, to watch the line at Strathblane and 
Blanefield. My fireman told me this after we left Lennoxtown. 
I do not know whether he told anyone else. I was running 
cautiously, but it was dark.” 


CONGRESS OF GERMAN ARCHITECTS AND 
ENGINEERS. 


THE annual Congress met at Stuttgart on 22nd August, and 
was well attended. The business proceedings included the dis- 
cussion of various important matters now occupying attention 


The | in German technical circles, and it was resolved to publish at an 


early date the normal conditions drawn up regarding contracts 
between professional men and those retaining their services, 
with a view of a more definite appreciation of mutual obligations 
than has hitherto been possible. The question of rules for the 
delivery of iron structures was again referred to the societies 
represented for final deliberation, and will be treated in detail 
at the next Congress. 

Amongst the papers read which bear in a direct manner upon 

engineering was one by Professor Winkler, of Berlin, in which 
the testing of iron and steel was treated in detail ; special refer- 
ence being made to the system introduced by Herr Wohler, 
upon which calculations regarding iron constructions are now to 
a great extent founded. Thespeaker remarked that these tests, 
although of undoubted value, required to be supplemented as to 
certain disputed points before they can be regarded as forming 
acomplete system. The chief result of Herr Wohier’s investiga- 
tions has been the establishment of the fact that iron and steel 
can be broken, not only by a burden at one time which exceeds 
their strength, but also by frequent and alternating influences 
which need not attain the limits of tension. After a short dis- 
cussion a resolution was adopted calling upon the German 
Government to arrange for the continuation of Herr Wohler’s 
experiments. 
Dr. Dietrich, of Stuttgart, gave an address of practical interest 
on “ Electrical Transmission of Force,” in which he sought to 
define the advantages and defects of the system in such a 
manner as to correct the Utopian expectations at first created. 
Even divested of much speculative efficiency, he considered the 
force still applicable as being of considerable industrial advan- 
tage from the simplicity, durability, and portability of the 
necessary appliances. The relative lightness of electro-motors 
was also referred to, some now being constructed weighing only 
924 1b. per effective horse-power. The speaker considered that 
for distances exceeding 1100 yards, electrical transmission pre- 
sents economical advantages, where the force and distance do 
not render it more advisable to produce the motive power on 
the spot. 

Much interest was evinced in Herr Lange’s paper on “ Build- 
ing in the United States,” which referred incidentally to many 
points affecting engineering work. According to the details 
brought forward—gleaned from personal experience—the high 
price of labour and the cheapness of wood combine to perpetuate 
certain methods of working almost disused in Europe. Crib- 
work is, for instance, in general use for foundations, bridge 
columns, shore walls, &c. Works connected with the regulation 
of the stream are in course of execution on eleven rivers; the 
Chanoine system of movable weirs and locks being in use. 
Opinions seem to be divided as to the canal question, as is the 
case in Germany as well. Some details were also given as to 
the organisation of the Government staff of engineers, and other 
matters of an administrative character. An exhibition of plans 
was an interesting feature of the Congress. 


ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—John Yeo, chief — to 
the President, additional, for service at the Royal Naval College 
at Greenwich; Robert Browne Pri » engineer, to the Pem- 
broke, additional, for service in the Rodney; George White, 
engineer, to the Pembroke, additional, for service in the Rambler; 
George Weight, engineer, to the Serapis; John Lake Michell, 
engineer, to the Duncan, additional, for service in the Hydra; 
John Hughes, engineer, to the Asia, additional, for service with 
the training school for engineer students; Henry Thomas Ham- 
mond, engineer, to the Asia, additional, for service in the Dread- 
nought: Henry Garwood, chief engineer, to the Hector; Henry 
Percival Vining, assistant engineer, to the Malabar; 

Bacon, chief engineer, to the Osborne; David Wilson, chief 

engineer, to the Victoria and Albert; Geo. E. M. Keey, chief 

engineer, to the Indus, for the Hecate; George E. Bench, i- 

neer, to the Malabar; Josiah H. Hunt, assistant engineer to the 

Asia, for service in the Devastation; Samuel A. Sereech, assistant 

— to the Serapis; and G, T, Craddock chief engineer, to 
e Rapid, 
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HORNSBY’S STRING SHEAF-BINDING REAPING MACHINE. 


(For description see page 173.) 


ELECTRIC LIGHTING AT THE HEALTH 
EXHIBITION. 
No. III. 

“We will meet in old London. It is so lovely.” The 
idea conveyed in this sentence frequently finds expression 
with visitors to the Health Exhibition. One may hear 
something similar to it continually, and great credit is due 
not only to those who started the conception of repro- 
ducing this picture of antiquity, but also to those who 
have so thoroughly carried the idea into effect. The whole 
is well supported in every detail, even to the omission of 
the gutters from the eaves of the houses, which those who 
happen to be caught in old London ees & shower may 
have occasion to observe. But perhaps Mr. Mackie has 
had the hardest problem to attack in connection with this 
portion of the Exhibition. He has had to light old London 
with electric light, and yet to keep it old London. How- 
ever, he has faced the anachronism, and overcome its diffi- 
culties with singular taste, and what is more, with complete 
success; for he has produced what is at night one of the 
most charming attractions of the place. But to do this he 
has boldly sacrificed commercial display to pictorial effect, 
and the public owes him a great debt of gratitude that 
this age of advertisement is for a time put to shame and 
forgotten in the glamour of a brace of electric moons. 
There are two moons, certainly, but no one need blame 
any other than himself if he sees more than one at a time, 
for it has been so arranged that the two steady arc lights 
which supply the moonlight are not both visible from any 
one spot in old London itself. They arerun up to a height 
of 70ft. from the ground, and the light is surrounded by 
large spherical opalescent glass shades. Each of these 
moons gives a light of 2500 candles, and there are three 
other similar lights used for various illuminations in 
different — of the old City. One having an orange- 
tinted globe is placed in such a way as to represent a fire 
in the guard-room over the entrance of the Bisho -gate. 
Another with a red glass does duty for a forge in the iron- 
worker’s shop at Pye Corner. 

There are thirty incandescent lampsdistributed in various 
places inside the houses and shops, as well as outside, but 
the prominent lights are always placed in old-fashioned 
horn lanterns, and hung out of the windows, or suspended 
on brackets at the street corners and over the doorways, as 
was customary in the period represented by the houses 
and other surroundin The baleony of Dick Whit- 
tington’s house is thus lit up for the reception of musicians. 
Altogether the effect is most pleasing and accurate, and, as 
far as we can judge, thoroughly concordant with the spirit 
and tone of the place and time presented. The electric 
machinery producing all this excellent effect is composed 
of two Gramme mare, borat E type, whose fields are excited 
in series by another Gramme machine of the A pattern. 
One of these E machines supplies the five arc—Lee—lights 
in series with a current of 21 amperes, the difference of 
potential at the extremities of the lamp circuit being 
185 volts. This would make the effective power 3885 
watts for an illumination of 12,500 candles, the speed of 
the machine for this result being 1050 revolutions per 
minute. The carbons used are the cored Siemens or 


Berlin carbons, the upper one having a diameter of 14 mm., 


and the lower one a diameter of 20 mm., the lengths 12in. 
and 6in. respectively. These lamps are said to burn for 
something over seven hours without requiring adjustment 
or interference. They have been employed at other ex- 
hibitions, but have had subsequent improvements intro- 
duced, and now burn with far more than ordinary 
steadiness. 

The other E machine supplies the incandescent lights 
to the number of about thirty. As it is constructed to 
supply 60 lamps, it isrun at aspeed of only 800 revolutions 
per minute. Mr. Mackie’s lamps have the carbon filament 
twisted with a double spiral, so that the light emanation is 
fairly uniform on every side, and the light itself has a 
pointed flame-like form which admirably adapts it to the 
purposes for which it is here applied, viz., to represent 
flames in the old lanterns. 

Six of the incandescent lamps on this circuit are em- 
Jo bv in Mr. Humphrey’s corrugated iron school-room 
and its offices. They hang in pendants, and the actual 
incandescent carbon is screened from view by thick 
~ sn globes with wide mouths opening downwards. 

e perfect way in which small print can be distinguished 
by this light is worth attention. 

The dynamo-electric machines employed have also served 
at the Crystal Palace Gas and Electricity Exhibition and 
at the Fisheries, so that they have been working almost 
continuously from dusk till ten o’clock at night during 
nearly two years without requiring repairs. The steam 
engine is by Messrs. Davey Paxman and Co., which actuates 
the main shaft in the engine-shed, but the Grammes are 
driven from a countershaft. 

Each incandescent lamp has a nominal power of 
20 candles, but from the circumstances of the case is 
run to rather more than this. Some of those which were 
in former exhibitions have a tale of as much as 1780 hours 
to tell. They are all fitted with Mr. Mackie’s patent 
holders, in which, by the pressure of a metal cylinder and 
the peculiar form of the hooks for gripping the platinum 
wires of the lamps, good, firm contact is obtained and the 
fusing of the platinum wire through sparking is prevented. 
All these incandescent lamps, as well as some which are 
exhibited by the Hammond and Giilcher Companies, have 
been blown and made by means of the Wright and Mackie 
machine. 

If we turn from old London to Mr. Tayler-Smith’s 
exhibition at the south-west corner of the south gallery, we 
shall observe a good example of what can be done by means 
of electric light to display and decorate a modern dwelling- 
house. The house itself is of the zsthetic type, to begin 
with, and is composed of a drawing-room, a dining-room, 
a bed-room, a hall, a fernery, and a card-room. Ninety 
lamps are distributed among these rooms, and many of 
them are removable from one part to another on a system 
which Mr. Tayler-Smith has done much to work out, but 
which, reer ivvian seems to entail a good deal of loose 
leading wire about the tables and floors. 

The exhibitor employs batteries of twenty-four cells; so 
the lamps do not require high pressure. The batteries are 
charged by means of Elwell-Parker silent dynamo 
machines, driven by gas engines. For some reason, 
there are three batteries, two small and one large, and 
there are besides three dynamo machines and three gas 


engines of aay sao sizes. We apprehend that so 
much machinery for such a moderate installation is not 
inherently necessary to Mr. Tayler-Smith’s system, but 
may in this case be the result of unforeseen extensions in 
the lighting required. 


VISITS IN THE PROVINCES. 


THE DARLINGTON FORGE. 

Amone the works visited by the Iron and Steel Institute 
during their Middlesbrough meeting last autumn, the 
Darlington Forge was by no means the least interesting. 
It covers eight acres of ground, and employs from 400 to 
500 men. e speciality is heavy forgings in iron and soft 
steel, chiefly for vessels and marine engines, but also for 
rolling-mill and other stationary engines, the work being 
sent out machine-finished when required. No less than 
4500 tons of forgings are turned out yearly for German, 
Dutch, and Danish shipbuilders and engineers, as well as for 
the leading firms on the large rivers of the United Kingdom. 

The Forge contains sixteen steam hammers, 
varying in weight from 20 cwt. to 13 tons, being capable 
of making any orgin , from the smallest up to 40 tons, 
in a solid piece. wy Fre addition is a steam hammer, 
called “Tiny Tim,” which is one ton heavier than the 
celebrated “Samson” hammer now working in Glasgow. 
The hammer-head, piston, and rod weigh together 13 tons, 
and the fall is 9ft.; so that the effective blow is 117 foot- 
tons, or with steam admitted on the topof the piston 233 foot- 
tons. This hammer—shown by Fig. 1 of the accompanying 


anvil block, consist of 18in. balks of timber, all tied together. 
The hammer is served by two furnaces, and by two power- 
ful plate-iron cranes, that lift up to 50 tons, all the motions 
being effected by steam power. During the Iron and 
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| illustrations—was made by Messrs. Glen and Ross, of the 
Greenhead Works, Glasgow. The standards are of cast 
iron, with end openings, as in the French hammers, for 
facility of working. The cross girder supporting the 
cylinder is built up of massive plates, Wons.: es rivetted; 
| i the foundations, both of the standards and of the 
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STEAM HAMMERS, DARLINGTON FORGE. 
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Steel Institute’s visit, the hammer was engaged on a crank- 
shaft for the Clyde, to weigh about 17 tons when finished. 

All the iron used is selected from locomotive scrap 
bought from the railway companies. It is freed from rust 
in revolving drums, piled and rolled into bars, which are 
then cut into short lengths and cross-piled to form the 
slabs and uses. In the case of crank shafts and the more 
important forgings, this method of dealing with the scrap 
iron is most essential, and produces a metal of great tough- 
ness and homogeneity. 

A great many vessels are disabled owing to their 
stern frames giving way on account of their not being 
thoroughly and soundly welded up. ‘To get over this 
difficulty, the company has pred. and recently com- 


pleted a smiths’ shop 250ft. long by 50ft. wide, wherein |: 


is erected a special steam hammer, designed and constructed 


at the works, which, as it is 30ft. in the clear between |& 


standards, is capable of taking in and welding up solid the 
largest stern frames made. e piston, rod, and head of 
this hammer—shown by Fig. 2 above—weigh 2 tons 
and fall through 4ft., in addition to which steam can be 
admitted on to the top of the piston, if ase oe! Ba 
increase the force of the blow. Steam cranes by Davy 
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Fig. |.—13-TON HAMMER. 


END ELEVATION 
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Fig. 2.—2-TON HAMMER 


Bros., of Sheffield, tested up to30tons, are erected one on each | thus under the steam hammer, the company, at the request 
side. Lloyd’s Visiting Committee came to i ct this plant | of Lloyd’s surveyors, made a couple of forgings, 15in. by 
soon after it was got into working order. 


e members | 7}in., and 12in. by 6in., with welds in accordance with 
the annexed sketch, for the purpose of testing their sound- 
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ness. On these forgings being bent, and subsequently cut 
into by machine, as shown by the views bw this a the me- 
ceding page, whith have been prepared from photographs, 
they caevel to be perfectly solid. This method of welding, 
expressed their thorough approval, and permitted refer- =e is a speciality with the company, is a great improve- 
ence to them on the subject. In order to set at rest any | ment on the old system of hand welding by smiths. The 
doubt that might exist as to the soundness of welds made ' blast for urging the fires, when heating large ehip 
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forgings for welding, is afforded by one of Tannett, 
Walker, and Co.’s 3-cylinder blowers, which give a steady 
pressure up to 31b. per square inch. 

The machine shop shown by the engraving on page 180 
is 300ft. long, by 75ft. wide. On one side 1s a gantry or 
gallery for carrying the smaller machines. Along the shop 
- run four powerful overhead travelling cranes, worked by 
square shafting, and rs sa of lifting up to 40 tons. 
Some fine lathes by Fairbairn, Kennedy, Smith, Beacock 
and Tannett, Scriven and Co., , and other makers, 
occupy one side, and a long line of slotting, planing and 
drillig machines, the other. 

Gas, in this department, has been entirely superseded by 
the electric light. Four Siemens dynamo-electric machines 
generate the current for four lamps of 2000-candle power 
each, while a fifth machine is held in reserve. They are 
all driven by one of the shop engines, to which a highly 

n this shop a rtion of the tools are e in 
machining establishments is usually 
smithed. For such work as stern frames, rudders, &c., 
this method affords much truer surfaces, and thus secures 
greater accuracy in working. A great many built-up 
crank shafts are now being turned out, one having been 
lately supplied for the ss, Belgravia, of the Anchor Line 
of Atlantic steamers. The company also manufactures a 
large number of locomotive cranked axles and other 
forgings, as well as engine wheels, &. There were 
recently in hand a number of 20in. diameter screw shafts, 
and a three-throw crank shaft, which weighs about 
45 tons as turned and finished. The stern brackets 
were lately made here for the two twin-screw gunboats 
built at Kiel by the Gebriider Howaldt, for the Chinese 
Government, the contract having been carried off agai 
German houses through the character for superior work 
gained by the Darlington Forge. The stern brackets for 
the Livadia were also turned out at these works, 

At the Tynemouth Exhibition, the Company showed 
some large forgings, and secured the first prize medal, 
together with a certificate of excellence in workmanship. 
The Company is “limited,” the managing director being 
Mr, William Putnam. 


LETTERS TO THE EDITOR. 


ROTARY AIR PUMPS. 

Srz,—We see in your column of “ Mi ” in last week’s 
issue, a short account of a rotary air pump, by Mr. A. Brearley, of 
Batley, and applied by Messrs. J. Bagshaw and Sons. We beg to 
inform you we have one at work on the same principle, designed 
by us, which has been constantly in use since January last, and it 
is our intention to introduce the same arrangement for any size 
engine where practicable. DEATH AND ELLWOOD. 

Albert Works, Leicester, September 2nd. 


STRESS DIAGRAMS, 
Srr,—In your issue of 29th August Mr. Lean describes a method 
of calculating stresses, and states that it produces ‘‘ the most eco- 
nomical girder of this type.” He that ‘‘some engineers not 
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only assume that the stresses go in other directions, but force them 
to do so, by making the verticals only of a section suitable for 
struts, and by making the diagonals of such a form that they can 
only sustain a tensile stress. This course does not result in pro- 
ducing an economical girder.” 

Now Sir, I think it has been demonstrated by American practice 
that for spans of 80ft. and upwards the most economical truss is 
attained by making the verticals, struts, and the diagonals so that 
they can only be ties. But I cannot see how economy can 
secured, even in shorter spans, by adopting Mr. Lean’s method of 
calculation. If the vertical bers were omitted in the girder 
he sketches, the stresses in the diagonals would be slightly different 
from those obtained by Mr. Lean’s method, but the total amount 
of metal in them would remain practically the same. The verticals, 
therefore, merely add useless weight to the truss. In some cases 
it may be considered necessary to put in these verticals in order to 
stiffen the top boom laterally. But why cannot the inclined 
members be made to do this? 

The difficulty which “‘ A. H.” points out, and which Mr. Lean 
suggests a method of overcoming, is not caused by there being two 
sets of diagonals in the girder, but by the presence of redundant 

bers, not ry in either system. It is easy to determine 
the stresses in two or more sets of diagonals, provided unn: 
members like these verticals are not introduced. I confess to being 
one of those engineers who attempt to “‘ force” stresses to go in 
one particular way, and in that way only, and always try to make 
that way consist of the fewest possible number of parts, and to 
proportion these parts accurately to do their own work, and resist 
either tension only or compression only, or both, as may be 


required. 

“tt seems to me that strong, good, and at the same time cheap 
girders are most likely to be produced by adhering as closely as 
possible to this “‘one way” method of designing ; and I, therefore, 
agree with ‘‘A. H.” in thinking that the 5 A of girder he refers 
to should be avoided. 48. H. CUNNINGHAM. 

2, Victoria-mansions, Victoria-street, 8.W., 
September 2nd. 


Srr,—While ane you for publishing my letter on the above 
subject, I trust you will kindly fe me to trespass a second time 
on your space. 

I cannot ved | ar | your correspondent Mr. C. Lean, that no 
part of the load diagram in THE ENGINEER of August 29th 
—is transmitted to the abutment A, through the line ekelgh. 

Assuming that the verticals are struts—and this is nearly always 
the case in the type of girder referred to—a portion of the load must 
be conveyed through them. Thus from the load L, a portion will 
be taken by the member ¢ and transmitted to the apex 3. Now 
from that point is it not more reasonable to assume that it will 
follow down the strut k, in preference to passing through the 
inclined strut f? 

Undoubtedly this will not take place if the verticals are ties, but 
in nine cases out of ten in this kind of girder they are struts ; such, 
at least was the case in the girder originally referred to at the 
commencement of this discussion. A. H. 

September 2nd. 
satisfactorily answered ques- 
load and stress in a girder with verti- 


S1z,—Mr. Lean has not quite 
tion as to the distribution ak 


caland diagonal bracing. He considers that in a girder of this 
the stresses pass to the abutments through the diagonals ; 
% and that the verticals merely 
Fic .3 transfer a portion of the load to 
~—— those braces whose apices are in 
the top flange. 
But Mr. Graham treats similar 
girders in a different manner— 
@ see Neath Bridge and Cardiff plat- 
form girders, ENGINEER, Novem- 
ber 2nd, 1883; June 20th, 1884, In these cases he decomposes 
them into their component frames thus— 
FiG.2 


VAVAVA 


Assuming that the stresses from the part of the load on the bottom 


flange to the abutment, through di in tension and 
woe oh oy com jon, as in No. 1; and from that on the top 
flange, through di in compression, and ve in tension, 
as in No. 2. 

Now, Iam puzzled to know who is right, Mr. Graham or Mr. 
Lean, and which is the correct method of distributing the loads and 

er? 8. 

September 2nd. 


HYDRAULIC LIFTS, 

Srr,—In letters from us, which you were kind enough to publish 
in your issues of July 11th and 25th, we stated our intention to 
send to New York for affidavits as to the efficiency and economy in 
working of the “‘ Standard” hydraulic lift. Some of these have 
already arrived, and are ready for the inspection of any who may 
call upon us. It will be noticed that not only is the cost of power 
covered by these affidavits, but also all other questions of costs for 
repairs, packing, ropes, &c. Wu. Ava. GrBson, President, 

American Elevator Company, 38, Old Jewry, 

London, August . 


THE CLAYTON BRAKE AGAIN, 

S1r,—Major Marindin’s report upon an accident which occurred 
near Redditch, on the Midland Railway, has now been issued, and 
attention is once more directed to the danger and inefficiency of 
the Clayton so-called automatic vacuum, more generally known as 
the “two-minute leak-off brake.” 

The facts of the case are very simple. The leading and trailing 
wheels of an engine having a long rigid wheel base left the line 
when running round a verysharpcurve. Fortunately the train did 
not fall over the embankment or bridge at this spot, or a disaster 
somewhat similar to Penistone might have resulted. I saw the 
permanent way and engine No. 81 after the accident, but both 
seemed to have been in good order; but it is the brake power, or 
rather its absence, which requires attention. A non-automatic 
steam brake was fitted to the driving and trailing wheels of the 
engine, and to all six wheels of the tender. The whole of the 
carriages were fitted with the Clayton leak-off system. This brake 
is supposed to be under the control of the driver, guards, and self- 
acting in case of accident. The facts, however, furnish a very 
different account. f 

It has often been pointed out in articles which have appeared in 
your columns “ that the Clayton brake has but one store of power ; 
therefore if it be applied once, that power is exhausted, and the 
brake leaks off of itself in less than two minutes.” Very fre- 
quently it leaks off and is rendered useless while a train is still 
running. The final stop is then made by the steam brake on the 
engine and tender only. So much time is required to obtain 
another store of power with the ejectors, that the brake is — 
useless if required for a second or third application. In cases, 
therefore, where several signal-boxes or junctions are near together, 
a driver uses his one store of power to slacken at the first box ; 
then signals are taken off and the train runs forward to the next 
post, without there having been time to obtaina second vacuum. 

Major Marindin reports: ‘* The evidence, as well as the distance 
run by the engine after leaving the rails, shows that the automatic 
vacuum brake was of very little service, owing to want of power. 
It had been used just previously to check speed at the signal-box, 
and, as often happens, when required again immediately it was 
found wanting.” e question has often been asked whether the 
directors of the Midland really know and understand the dangerous 
character of the brake employed upon their trains. It has been 
generally supposed that they do, but recent circuinstances appear 
to throw some doubt upon the matter. One of these gentlemen 
called upon me a few days ago to ask for independent and impar- 
tial information as to the construction, —— working, and 
defects of the brake, also asking why failures are constantly 
reported in THE ENGINEER, Engineering, Railway Review, and 
other papers; yet that from the Board of Trade Returns the 
brake would appear almost perfect. There can be, and is, but one 
explanation, viz., the failures are not reported to the Board o! 
Trade, and the directors appear to be quite in the dark. 

Sooner or later this leak-off system will cause a fearful disaster ; 
it has already given many serious and emphatic warnings. Person- 


would lead one to suppose that young engineers cannot get berths 
because they are not trained properly, With all due respect to 
=a article and their opinions, I think that if they had the 

topian training spoken of they would not be a cent better off in 
a financial point of view. How is it, as your correspondent “ 0,” 
so rightly puts it, that a head draughtsman has but fitters’ pay in 
many an instance? Is it because he is not had the right sort of 
training or is not up to his work? No; it is simply because the 
employer knows, and he knows, that if he throws up his job, a 
dozen are ready and able to take it. It is simply ridiculous for an 
employer to bewail that he cannot get good men, Any employer 
can get plenty of the finest brains in the professional world if his 
purse is long enough; it is simply a question of market value, and 
the low value of draughtsmen clearly points to a glut in the 
market which no amount of training will obviate. Employers are 
of course, interested in low prices; but employés can only hol 
their own if less inducement were given to outsiders to enter the 
trade—that is to say, if means were taken to place before him 
the facts of the case before a young man decided to become an 
engineer, A great boon would be conferred on many if they were 
told when they expressed a desire to me engineers, and could 
not afford a large premium, that they would have to work man: 
ears ina shop, and when considered efficient as leading hand, 
‘oreman, or draughtsman, and getting on for thirty years of age, 
would be offered the munificent salary of £100 a year. It seems a 
great drawback to our trade that there are so few berths in the 
majority of shops between the £2 draughtsman and the £500 a 
year er. e cannot all be managers if we would, and my 
advice to — abo ut to become engineers is, ‘‘ don’t.” 

August 28th. Zit THE Dwakr, 


Sir,—Your correspondent ‘C.,” actuated no doubt by a laudable 
desire to see justice done to young men who to be taught 
mechanical engineering, overshoots his mark, and visits employers 
of labour, works’ managers, and heads of firms with his displeasure. 
He entirely overlooks a number of very important considerations, 
and consequently writes with a bias which tells heavily against his 
arguments. Let us see what the facts are. 

A mechanical ape J firm consists, let us suppose, of two 
principals, one of whom A. is the engineer; the other B. is the com- 
mercial element, They employ, let us say, 250 or 300 men. As far as 
my experience goes, firms have a horror of gentlemen apprentices, 
and really do, whatever ‘‘ C,” may think, ask large premiums on 
purpose to keep them away. I could cite a recent instance in 
which a fond mother, desirous of articling her only son to a firm, 
was immensely surprised when she was told t the fee for three 
— was 400 guineas, ‘‘ Why,” she replied, “he can go to Oxford 

or that. I thought 100 guineas was the sum.” Being assured 
that it was not, she departed, and her son is now reading for the 
Church at Oxford. 

Such things are so well known that I must really apologise for 
quoting them for ‘‘ C.’s” exclusive benefit. 

Let us suppose that the pupil is articled to Messrs, A.B. How 
and what is he to be taught? 

Nearly all the work ie piecework, and no one has the time to 
take the pupil and teach him for teaching sake. Suppose the work 
is erecting portable engines. The price paid for erecting an 8-horse 
power engine is 25s. or 30s. It varies with locality and from time 
to time. Two men are employed on the job, an upper hand who 
draws all the pay, and pays an under hand, or second man, who gets 
from 7s. to 8s. for his share of the work. In very many instances 
he is only a superior sort of labourer. Now the practice is to hand 
the new pupil over to the erector, who pays him nothing at all. 
It is this man’s interest to make the pupil as useful as possible to 
him as soon as possible, because when > has been well trained 
the erector can get on fast, and earn more money than he can 
when he has to pay his labourer or helper. Now will “C." tell me 
how it is possible to improve on this system? 

After a time, the pupil goes, we will say, to a plane or a lathe 
for instruction. Here he is almost certain to be wholly indebted to 
hints from a foreman and to keeping his own eyes open to the 
operations going on all round him. Finally, he pushes his way to 
the drawing-office. What is he supposed to learn here? Certainly 
not how to draw. The use of set square and bow pen ought to 
have been acquired long before. In the drawing-office he ought to 
learn how to design, and this he can do if, as I said before, he 
keeps his eyes open and considers what the use of everything he is 
put to draw is. 

At the end of his pupilage he has learnt something, more or less, 
but no one, except, I suppose, ‘‘C.” fancies that an engineer can 
be made out of a boy in three or four years. What, after all, is a 
= of twenty-one or twenty-two but a boy? He cannot possibly 

ve much experience or much skill. It is, I submit, of little 
use to teach boys how to estimate or get out prices. As a rule, 
boys have the most inadequate ideas connected with money. I 
may, however, push the argument further, and say that very few 
competent engineers are good commercial men as well. ‘C.” will 
find that in almost all cases there is one partner who is not an engi- 
neer in every firm, and he does the estimating on a basis of figures 
supplied him by the engineer partners. It will be admitted that 
four years is short enough to supply a previously ignorant youth of 
seventeen with a fair smattering of practical engineering know- 
ledge; but parents kick against a pupilage even as long as this, and 
insist that three years is enough. Now, I defy any boy to learn 
how to estimate and buy and sell well in three years if he did 


f | nothing else. How in the name of common sense this also is to be 


taught in the time available, I must ask ‘‘C.” to explain. 
The fact is that there are at present a very large number of very 
young gentlemen pssesry 3 about who call themselves engineers, 


ally, I consider the brake to be of such a dangerous character that 
Iam always glad when the end of the journey is reached in safety ; 
and this view is held by all ngers who understand the “‘ leak- 
off principle.” It would certainly be to the interest of the share- 
holders, the passengers, and the railway servants if the directors 
would at once take steps to remove such a dangerous ago 
from the trains without waiting for further accidents, failures, or 
loss of life. CLEMENT E, STRETTON. 


40, Saxe Coburg-street, Leicester, August 30th. 


THE PROSPECTS OF YOUNG ENGINEERS. 


S1m,—Will some who can speak with authority tell me—and no 
doubt many other nts who are anxious to place a son in loco- 
motive works—which of the great railway companies gives the best 
instruction to pupils? If some one will kindly, through your 
columns, give us parents some information on this matter it will, I 
am sure, be received. 

Glasbury, 


tember Ist. 
S1r,—I should like to express the pleasure I feel that the dis- 
ion on the prospects of young engineers has so well 
ventilated. Nearly all your correspondents have advanced some 
new point in the argument, and with your permission I should like 
to offer a few remarks. No doubt the whole question is simply a 
problem in politi , and there is always a tendency to 
overstock the market in all employments that are genteel or 
professional, and the remedy seems to me so clear that I am sur- 
prised older heads than mine have not broached it before. Space 
will only allow me to touch on one or two points. It is only when 
fellows like myself get out of the nest knock about a bit that 
they find there is a substantial difference between a genteel employ- 
ment and one that pays; we get disgusted, and feel we would like to 
be doing something that, although not perhaps so dignified as 
engineering, would bring in more of the means than empty name 
of gentleman. Having got so far, however, few care to start fresh 
at any other venture, we can only leave our case to warn others 


off the rocks. 
The tendency of the arguments of some of your correspondents 


they have spent three years in a works. My own experi- 
ence of pupils is that they can learnall that they can take in in the 
time if they choose. Does anyone suppose for a moment that a 
Ye pd latheman can be turned out in three years? Who ever heard 
of a smith being a finished artisan after three years’ training? The 
proper time of apprenticeship is seven years; but the whole spirit 
of the age is against this. 

Finally, it may be pointed out that as the system of instruction 
or no instruction is universal in its method, no boy can complain that 
he has been worse treated than his neighbour. The notion that a 
firm ought to be prosecuted for not teaching is simply nonsense. 
Iam not speaking now of “ office” engineers but of manufacturi 
firms. There is not, I boldly assert, a respectable firm of the kin 
in England or Scotland in whose works a boy cannot, if he is so 
disposed, learn all that can be learned in three years. Nay, more, 
in nearly all cases pressure will be brought to bear on him to com- 
pel him to learn. 

To assume that manufacturing firms should convert their works 
into training colleges, and keep a staff of instructors, is to assume 
an absurdity. It may be urged that, if they do not take pupils, 
the supply of assistants will soon fall off. This is not true, because 
heads of firms have always sons or other relatives in number suffi- 
cient to more than supply the demand. The outside public are 
not wanted at all, and will do well to avoid the business, 

Oldham, September Ist. OLp Hanp. 


‘ PARTICULARS OF MARINE Borters, &0.”—This is a 
note-book, which contains printed headings for recording the 
dimensions, weights, and other Jt oe of steamship engines, 
boilers, and dec machinery, and has been published to meet an 
expressed want. The headings are so arranged as to cover all 
types of marine engines and boilers, whether paddle or screw, 
simple or compound. Each book admits of tabulating particulars 
of 100 sets of engines and boilers, with one blank page to each set 
for special notes, and an index at beginning. book seems 


likely to prove so useful that we fancy no superin ing engi 
will be it. It is published by Mz. John Thomlinson, 
Partick, G We 


| 
' 
.. 
correspondents. 
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RAILWAY MATTERS. 


Sians of a speedy completion of the new railway between Sutton 
Coldfield and Lichfield are noticeable this week. The company 
began to run goods traffic on Monday, and it is expected that in 
the course of two or three months everything will be ready and the 
line in a fit condition for passenger traffic. The bridges were 
tested on Saturday with satisfactory results. Several heavy f ger 
engines had together along the line of route, and had 
stopped all together on the bridge. 

Tue humour of this, from Harper's Magazine, lies in its truth: 
~—A conductor on one of the main lines running between two of 
our prominent Western cities was one Sunday persuaded to attend 
church by his cousin, who was then visiting at his house. The day 
was unusually warm, and he being very. tired, ont, Sey in two 
railroad disasters through the week, fell asleep, e minister 
waxing warm with his subject, began to shout, and as he finished 
his sentence with a shout and stamp, the conductor rose at once 
**Put on the brakes, John, quick! we're off the 

rack,’ 

THE Southport and Cheshire Lines Extension Railway was 
opened for traffic on Monday. It will afford additional accommo- 
dation between Liverpool and Southport, and Manchester— 
Central Station—and Southport, besides bringing Southport into 
direct railway communication with the Manchester, Sheftield, and 
Lincolnshire, Great Northern, and Midland Railway systems. 
The new line, which extends from Southport through Birkdale 
Palace and Altcar to Aintree Junction, is 14 miles 7 chains in 
length. The Southport and Cheshire Lines Extension Railwa: 
Company is the, owner, and the Cheshire Lines Committee will, 
under a special arrangement, work it as part of their own system, 
The committee will take a certain percentage of the gross receipts, 
and in their hands is the appointment of the officers of the line. 

WE learn from a recent official report from Salonica—Turkey— 
that for some time past the Beys of Monastir have had the idea of 
connecting that town by a line of rails with the Salonica-Mitrovitza 
Railway, and for this p they proposed to offer a sum of 
money as a subvention to this railway ag od to undertake the 
matter, at the same time requesting the Christian population to 
contribute towards the expenses. Difficulties, however, arose in 
respect to raising the necessary funds, and the project for a time 
made no progress. But it has recently been mooted in, and 
this time in an official form, as Ahmet Eyoub Pasha, the Governor- 
General, has taken the matter in hand, and has submitted the pro- 
e officially to the Ministry of Public Works. In} reply, he has 

n informed by the Minister of Public Works that the map of 
the vilayet of Monastir has already been studied by the War-office, 
and the project for the railway branch has been submitted to the 
Council of Ministers; that the Imperial sanction only is required 
in order to carry it out, and that several contracting companies 
have already made offers. The town and district of Monastir 
would gain immensely if the branch line were made, as it would 
then b the cial centre of Southern Macedonia and of 
a great part of Albania. 

THE Russian railways are reported to have earned in 1883 five per 
cent, more per mile than in 1882, and 134 per cent. more than in 
1881, which is very remarkable for Russian lines to 
make. At the beginning of 1883 there were 14,390 miles of line, 
and during the year 412 miles more were opened—all the additions 
being parts of the Transcaucasian Railroad, 343 miles completing 
it eastward to the Caspian Sea at Baku, and 69 miles continuing it 
southward along the east end of the Black Sea, from the very bad 
= of Poti to the better one of Batoum, which was acquired of 

rkey in the last war. This brought the length worked up to 
14,802 miles at the beginning of this year. The number of tons 
of freight delivered by shippers at stations—not including that 
transferred from one railroad to another—was 26,000,000 tons last 
year, which is 5} per cent. more than in 1882. The largest 
earnings on Russian railways last year, as well as the largest 
earnings per mile, were by the Nicholas Railroad from St. Peters- 
burg to Moscow, 406 miles long, which earned £590 per mile. 
But the next largest were but £440 per mile. Two others made as 
much as £400, but only five made as much as £200 per mile. The 
company with the largest mileage has 1530 miles of road, and 
earnings per mile a little less than the average. No other road 
has more than 800 miles, The 626 miles of the Transcaucasian 
Railroad, which connects the Black Sea with the Caspian, earned 
but £705 per mile; twelve roads earned less than , and nine 
less than £400 per mile; six less than £300, and two less than £200 
per mile. 

In connection with the Argentine Exhibition lately held at 
Bremen, various details were officially published as to existing and 
projected railways in the Argentine Republic. Twenty years ago, 
three short lines from Buenos Ayres formed the sole available com- 
munication of this kind. Now, the province of Buenos Ayres 
contains a network of railways of about 1000 miles in length. The 
East Argentine line has overcome the difficulties of transport 
caused in the Entre Rios district by the rapids of the Uruguay. 
The prolongation of this line as far as Pasadas—the capital of the 
Misiones territory—is now decided upon. In the south-western 
portions of the Republic, railway enterprise is active. The most 
important lines are those which are intended to bring the western 
and north-western regions into connection with the world’s com- 
merce by means of the Harbour of Rosario, and the extension of 
these as far as Bolina is being now designed. Branches from the 
main line—Cordoba to Tucuman—will open up communications 
with Santiago, Rioja, and Catamarca, the mineral wealth of the 
last-named district thus being favourably developed. The line 
now running to San Luis and Mendoza will be extended within a 
year as faras San Juan. With a view to the ultimate establish- 
ment of interoceanic traffic with the Pacific coast, the line from 
Buenos Ayres to Villa Mercedes will shorten the route as com- 
pared with that which passes through Rosario. The prolongation 
of the Andes Railway from Mendoza to Santiago—Chili—has also 
been arranged for, A specimen of the Quebracho Colorado wood 
was exhibited. This is said to be much used for railway sleepers, 
as it does not rot. 

A RETURN is published containing the gross receipts and the work- 
ing expenses of the twelve chief railway companies during the first 
six months of this year, as compared with the corresponding period 
of last year. The gross receipts of these twelve companies for the 
whole six months are £25,609,075, a diminution of nearly £20,000 
since last year; the working expenses are £13,748,990, an increase 
of nearly £80,000. The net receipts, therefore, £11,880,985, this 

ear, are less by nearly £100,000 than those of last year. The fol- 
owing six companies show an increase in net receipts since last 
year:—London and Brighton has increased from £455,193 to 
£457,289; South-Eastern, from £469,129 to £486,136; Great 
Eastern, from £673,373 to £746,259; London and South-Western, 
from £559,295 to £573,012; Lancashire and Yorkshire, from 
£802,325 to £831,782; Great Northern, from £722,057 to £734,767. 
On the other hand, six companies have diminished in net receipts. 
Manchester, Sheffield, and Lincoln, from £459,109 to £441,622; 
London, Chatham, and Dover, from £242,989 to £242,248; North- 
Eastern, from £1,594,955 to £1,470,997; Great .Western, from 
£1,875,216 to £1,869,769; Midland, from £1,668,450 to £1,653,882; 
and London and North-Western, from £2,437,380 to £2,353,222. 
If now we look to the fb rg that working expenses bear to 
gross receipts, we shall find that this year the expenses of the 
twelve companies, taken together, have slightly increased from 53°4 
to 53°7 per cent. of the gross receipts. If we take each company 
separately, we shall find the working expenses bear the following 
proportion to the gross receipts:—Great Northern, 58°9; London 
and South-Western, 57°7; London, Chatham, and Dover, 57°2; 
Great Eastern, 55°4; Lancashire and Yorkshire, and London, 
Brighton, and South Coast, 54°5each; Midland, 53°4; Manchester, 
Sheffield, and Lincoln, 532; North-Eastern, 51°3; South-Eastern, 
52°3; London and North-Western, 52°1; Great Western, 51, In 
each case the percentage is given, 


NOTES AND MEMORANDA. 


In Greater London during last week 3192 births and 1949 deaths 
were registered, equal to annual rates of 32°7 and 20°0 per 1000 
of the population. 

In London during last week 2460 births and 1542 deaths were 
registered, The annual death rate from all causes, which 
been 21'2 and 20°5 per 1000 in the two preceding weeks, further 
declined last week to 20°0. 


For the week ending A t 30th the deaths registered in 28 
great towns of land and Wales corresponded to an ‘annual 
death rate of 25°3 per 1000 of their aggregate population, 
which is estimated at 8,762,354 ms in the middle of this year. 
The.six healthiest places were Birkenhead, Derby, Bristol, London, 
Huddersfield, and Portsmouth. 


Iv is worthy of note as a feat in animal mechanics that Mr. 
Nixon, of the London Tricycle Club, the week before last rode 


| from Land’s End to John o’Groats, and followed this last week 7 
eft 


riding from London to Edinburgh under three days. He 1 
Holborn Viaduct at 2.15 p.m. on August 28th, and reached Milne’s 
Hotel, Edinburgh, at 1.15 p.m, on August 31st. Distance, 396 

i i daily average, 132 miles, The tricycle used is an ‘‘ Imperial 
Club,” with 46in. wheels. 

A cuRIoUS instance of the behaviour of lightning occurred re- 
cently, when the Artillery barracks at Nassirabad were struck. 
The flash struck the upper story first, through the wall, and 
injured two men. It then crossed to the other side of the building, 
leaving no trace of its path, but killing six men in its course out 
through the = door. The buildings sustained scarcely any 
damage, and although the men last struck were sitting in a line, 
the centre man escaped unhurt. 

THE last census of Paris gives the population as 2,239,928 in- 
habitants, of whom 1,113,326 were males and 1,126,602 females. 
When the previous census was taken ix 1876 the total was 
1,988,806, so that there had been an increase of 251,122. There 
were 68,126 inhabited houses, and 2,075,800 of the inhabitants 
were French by birth, the foreigners numbering 91,872 males and 
75,542 females, consisting of 45,281. Belgians, 31,190 Germans, 
21,547 Italians, 20,810 Swiss, 10,789 English, 5987 Americans, and 
65 Chinese. 

During the week ending August 9th, 1884, in thirty-two cities 
of the United States, having an aggregate poptation of 6,862,300, 
there died 3218 persons, which is equivalent to an annual death 
rate of 24°4 per 1000. The rate in the North Atlantic cities was 
25°6 per 1000; in the Eastern cities, 24°8; in the Lake cities, 28°8 ; 
in the River cities, 20°9; and in the Southern cities, for the whites, 
18°9, and for the coloured, 34°3 per 1000. The American Sanitary 
Engincer says of the decedents over one-half, or 51°2 per cent., 
were under five years of age. 

THERE is a hard-working electric railway in one of the main 
cross-cuts of the Oppel Colliery, Saxony. The cross-cut is 2365ft. 
long, and is the outlet for the coal mined in the vein, the quantity 
delivered to it being six hundred mine cars per day of sixteen hours, 
each car weighing loaded 1594 1b, A train of fifteen cars is moved 
at a speed of from nearly five to nearly seven miles per hour, the 
steam engine at the mouth of the shaft making from 225 to 250 
revolutions during the run, lasting from three and one-half to four 
and one-half minutes, through the cross-cut. 


Tue following, from the returns of the British Iron Trade 
Association, gives the production of Bessemer steel ingots in the 
United Kingdom during the half-year ending the 30th June, 1884. 
The production during the first half of 1884 is compared with that 
for the whole of the preceding year, the statistics of the trade not 
having been collected for the first half of 1883. The first row of 
figures gives +. > production for the first half of 1884, and the 


second for the * ar ended 31st Dosempher, 1208, in tons, 
816 .. 


South Walesand Monmouth .. .. .. -- 504,966 
North-East Coast .. .. 164,475 .. .. 285,768 
Lancashire, Cheshire, &c 

West Cumberland .. .. .. .. .. 88,851 ..°.. 247,440 
Sheffield as 82,060 210,605 


These give a total of 637,843 tons and 1,553,380 tons, so that the 

roduction to end of June was less than half of the year 1883. 
The production of Bessemer steel rails in the United Kingdom 
during the same periods was :— =a 


South Wales .. 
North-East Coast... .. .. 105,826 .. .. 142,665 
Lancashire, Cheshire, &c. .. .. .. 45,127 .. .. 245,386 
Sheffield .. .. 173,436 


Here, again, the total for the half-year, 426,415 tens, is less than 
half of the 1,097,174 tons for the whole year 1883. 

WHEN submitting the Baku naphtha to fractional distillation 
carried on at each 2 deg., Professor Mendeléeff had shown that the 
specific weight of the products of distillation, while rising on the 
whole together with temperature, decreases however three times, 
namely, between 55 deg. and 62 deg., between 80deg. and 90 deg., 
and between 105 deg. and 110deg. He now shows, that the same 
decrease of specific weights is displayed also by the American 
naphtha, if this last be submitted to fractional distillation at each 
2 deg., and that the phenomenon is produced at nearly the same 
temperatures. The products that boil below 60 deg. were insuffi- 
ciently represented in Professor Mendeléeff’s samples; but from 
60 deg.—where the specific weight, reduced to 17 deg., likeall follow- 
ing, was 0°6642—until 124 deg.—where it was 0°7322—there are 
two decreases of specific weight. Thus, at 80deg. it was 0-7347, 
but only 0°7069 at 92 deg., that is, the same as at 75deg. After 
that it increases until 104deg., where it reaches 0°7543; but it 
soon decreases for a second time, and at 115 deg. to 117 deg. it 
reaches 0°7270, that is, the same figure as it had between 85.deg. 
and 98 deg, Beyond 117 deg. it continues to rise. Both kinds of 
naphtha—Caucasian and American—however different their origin, 
thus display the same phenomena at nearly the same temperatures; 
the corresponding specific weights, however, are not the same ; 
the portion at 80 deg. has, in the Baku naphtha, a specific weight 
of 0°7486, and only 6°7347 in the American; and at 100 deg. the 
respective densities are 0°7607 and 0°7380. The amounts of sub- 
stance distilled at each temperature are also different. The 
researches will be continued in Professor Mendeléeff’s laboratory. 

In a former paper to the Russian Chemical Society, Professor 
Mendeléeff had arrived at the conclusion, Nature says, that 
the dilatation of liquids can be expressed by the formula V = 


a Re’ where k is a module which varies for different liquids, and 


increases with their volatility. The researches of M. Van der 
Vaals, combined with the above, have enabled Messrs, Thorpe and 
Riicker, in the April number of the Journal of the London 
Chemical Society, to establish the remarkable relation botween the 
absolute temperature of boiling ¢,, reckoned from the absolute zero 
(—273 deg.), the volume V;,measured at a temperature ¢, and a 
constant. a, which seems to be near to 1°995 or2. Now, ina 
communication to the Russian Chemical Society, vol. xvi., fase. 5, 
Professor Mendeléef shows that, if the dilatation of gases and that 
of liquids be expressed by the formule Vi = 1 + atand Vi = 


» which would give 2¢, = i _ ‘ and the constant a be taken 


1 
1—kt 
equal to 2, we receive = 2t, + 273, where k and ¢, are deter- 


mining one another. This deduction is confirmed, in fact, by 
direct. measurements. The further progress in the mechanics of 
liquids, he says, must be expected from new experimental and 
theoretical researches into the compressibility of liquids at different 
temperatures and into its relations to the modulus of dilatation; 
the fundamental equation of liquids must express the relations 
between their volume, temperature, and pressure, as is the case 
for gases. As to a complete conception of the ideal state of bodies, 
it must contain alsq the relations to their molecular weight and 
composition, 


MISCELLANEA. 


AGOLD MEDAL has been awarded the Willesden Waterpreof 
Paper Company at the Amsterdam Exhibition for its roofing and 
structural materials, with which the Exhibition buildings are, as 
also at the Healtheries, covered. 


Mr. F. Baker, of Vyse-street, Birmingham, has been awarded 
a medal for his engineers’ name-plates, letters, &c., at an Inter- 
national Exhibition which has, though it is not generally known 
been held in the Crystal Palace this year. . 

At the Amsterdam Exhibition, Mr. T. Corbett, of Shrewsbury, 
has been awarded a gold medal, two silver medals, and three 
bronze medals, for his cheese presses, turnip slicer, his collection of 
machinery, and for winnowing and turnip cutting machines. 

IN our recent account of the machinery at the Health Exhibi- 
tion it should have been mentioned that the fine 18in. double 
leather belt, transmitting the power from the 112-horse power 
— by Messrs. Galloway, is made by Messrs. Hepburn and 

ale. 

- THE Indian troopship Malabar, which leaves England on the 
10th inst. with drafts for Bombay, made a two hours’ full-power 
trial of her machinery in the Solent on the 28th ult. Her mean 
draught was 19ft. lin. The mean pressure of steam in the boilers 
was 52 1b., and with 48 revolutions and a vacuum as high as 27jin., 
2700-horse power was indicated and a speed of 12 knots realised. 


Mr. THos. FLETCHER, F.C.S., Warrington, has made a gas-tight 
elastic rubber tubing. The tubing is made of two layers of rub 
with pure soft tinfoil vulcanised between. It is said to be perfectly 
and permanently gas-tight and free from smell under all cireum- 
stances, whilst it retains sufficiently for all purposes the flexibility 
and elasticity of an ordinary rubber tube. A sainple sent us con- 
sists of an inner white and an exterior red rubber tube, the tinfoil 
being between. At present it is made in lengths up to 6ft. 

THE Sydney Morning Herald says :—‘The Royal Commission 
which was appointed to inquire into the stability of railway 
bridges and the existing lines of railway—consisting of Mr. G, A. 
Morell, president ; Mr. W. C. Kernot, Professor of Engineering at 
the Melbourne University; Mr. W. M. D. Courtney, C.E., M.1.C.E.; 
Mr. W. H. Warren, C.E., A.M.LC.E.; and Mr. Owen Blacket, 

resident of the ineering Association of New South Wales—has 
she sitting for the last few weeks, and the commissioners have been 
closely engaged in the consideration of the matters referred to 
them for inquiry. They are now about to test some of the bridges 
by personal inspection.’ : 

WE learn from Portland, Oregon, U.S., that the canal and locks 
around the cascades of the Columbia river are being construeted 
under the supervision of Captain Powell, United States engineer. 
The object is to improve the river at the minor rapids and give 
lockage round the nn rapids of the cascades, for stages of 
20ft. of water at the foot of the canal, during the busy boating 
season. The plan is arranged for any extension for higher stages 
of the river; the canal will be about 3000ft. long. The low-water 
lock will have a lift of about 24ft., and the lock capacity will be 
90ft. by 462ft., with a least draught of 8ft. The project for its 
construction was adopted by the United States Government in 
1877, and modified in 1880, and a large sum has been already 
expended on the work. 


An American official report just published refers to improve- 
ments being effected in the port of Buenos Ayres. Nearly allthe 
shipping from the United States, instead of anchoring in the outer 
roads of Buenos Ayres, now enters the Boca or port of the Rio 
Chuelo, a small stream which empties into the La Plata, just on 
the south of the city. The work of dredging the channel which 
leads to this port is not yet leted, but the opinion is exp d 
that this Boca improvement fully solves the problem of a port for 
Buenos Ayres. The work is being accomplished under the aus- 
pices of the national Government, and will probably be finished in 
the course of another year or two. The intention is to construct a 
basin to the northward of the north of the Rio Chuelo along the 
city front, with adjacent warehouses. The whole work will be a 
grand improvement for Buenos Ayres, whose commerce during the 
last 300 years has been transacted entirely by means of lighters, 
the cost of landing cargoes after their arrival having been greater 
than that of the entire ocean passage. 


Writinc from Erzeroum, Turkey, Mr. Consul Everitt points out 
that the copper mines of Arghani Maden are very rich, and capable 
of producing, if properly worked, millions of okes annually. 
Under the present straitened circumstances of the Treasury, it 
is obvious that the Government is unable to expropriate an ade- 
quate sum of money for working them, and the consequence is the 
ruin of all those who were formerly engaged in the enterprise. 
The miners, though working on account of the Government, work 
by contract, i.e., they have to dig out the ore, burn, smelt it, and 
hand the proceeds to the Government for the sum of 17 pias, toge- 
ther with 3 okes of wheat, for every 6 okes. The furnaces in which 
the ore is smelted were built by the Government. The metal 
smelted at Maden is not sufficiently pure, according to the Govern- 
ment test. Formerly it contained 63 per cent. copper, and the 
rest foreign matter; but during the last two years, a more careful 
process having been adopted, it has yielded from 75 per cent. to 
83 he nee but to purify it perfectly, it has to be smelted again 
at Tokat. 


A METHOD of painting has been patented by Mr. F. Maxwell- 
Lyte, F.C.S., based upon the hypothesis that the oxidation of iron 
and steel is much accelerated by, if not wholly due to, voltaic 
action. The metal to be protected is first coated with one or two 
primings of an oxide of a metal electro-positive to iron, upon 
which any of the ordinary anti-fouling or oxide paints may be 
applied. These latter always contain the oxide of a metal electro- 
negative to iron; and this oxide will consequently always be 
reduced, and the iron oxidised in time. The priming employed by 
Mr. Maxwell-Lyte is composed of oxide of zinc, or magnesia, par- 
ticularly the latter; and this not only protects the iron, but keeps 
it from contact with the outer coat. It is claimed that thing 
of this kind has always been used whenever painting of iron has 
been even partially successful; but that the guiding principle—the 
use, in the first place, of a material electro-positive to iron—has 
been overlooked. Red lead as a priming does fairly well for a time, 
because, though lead is electro-negative in iron, it is only yd 
so. Better protection is assured by the use of a distinctly basi 
material. 

A RETURN has been issued of the amount of shipping 
—tons weight of hull—estimated for and calculated to have 
been built from the year 1855-56 to the year 1883-84, with an 
appendix showing the amount of money spent for labour durin 
the last year on ships building in the Government dockyards an 
by contract. Altogether, 19,279 tons weight of hull were built in 
the course of the last financial year, as against a totel of 19,424 
tons provided for in the estimates. Of these 19,279 tons, 12,864 


were for ironclads and 6415 for wooden, iron, and composite vessels.. 


Ten ironclad ships are now in progress towards completion, to say 
nothing of the Hero, Benbow, Agamemnon, and Ajax, which have 
hardly been begun. Of the others, £19,000 was spent in labour on 
the Anson, £31,000 on the Camperdown, £48,000 on the Colling- 
wood, £23,000 on the Conqueror, £39,000 on the Colossus, £20,000 
on the Edinburgh, £39,000 on the Howe, £44,000 on the 
Impérieuse, £52,000 on the Rodney, and £62,000 on the Warspite. 
On 27 unarmoured vessels of various classes, of which 4494 tons 
were built in the course of the year, £174,000 was spent in labour. 
Only one armoured ship, the Benbow, is building by contract. 
She advanced last year by 1222 tons, at a cost for labour of £95,000. 
Of unarmoured ships, 2843 tons were built by contract, at a cost 
for labour of £196,000. The total tonnage built by contract fell 
short of the estimate by 1259 tons; in the Government ‘dockyard, 
he by Pym hand, the amount actually built exceeded the estimate 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


LEIPSIC.—A. Twizrmeyer, Bookseller. 
NEW YORK.—Taz Wititmer and Rocsers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 

| 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be ———— by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep — 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of 
communications, 

A. B.—You will find all the information you want about explosives in Tar 
Enainerr Jor May 30th, 1884, page 411. 

H. E.—You must not make a patented machine for your own use or that of 
a friend. If you do, you will be liable toan action, What right have you 
to steal the ideas of another man for your own private use? . 

H. K.—Under the new law the list would take up more space than we could 
devote to it. You can obtain the fullest information by applying at the 
Great Seal Patent-office, Southampton-buildings, Chancery-lane, London, 

H. J. W.—Thanks. There is nothing new in the matter. The use of petro- 
leum for making steam has been described over and over in in our 
columns, There are very considerable practical difficulties in the way, 
however, which cannot be lightly dismissed, 

E. P.—Bngine and boiler alike seem to be a bad job, (1) You can balance 
the excentric by bolting a plate of lead to it if there is room. The balance 

weight in the jly-wheel can be increased in the same way. The steam port 

ought to be open about 3, of an inch when the crank is on the dead centre. 

(2) A small Giffard injector will feed at any pressure, provided it has not 

to list the water more than a sew inches, There must be a check valve 

between it and the boiler. (3) Your boiler is of a bad type. The only 
remedy we can suggest ix that you should make the steam pipe terminate in 

a coil carried round the boiler close to the top, and perforated on the upper 

side with many small holes, 


CALICO PRINTING. 
(To the Editor of The Engineer.) 
Sir, —I should be glad if any readers of Tue Exoinger could inform me 
of the best system and makers of appliances for printing calico, 
Milan, August 30th, 


HEATING BUILDINGS. 
(To the Bditor of The Engineer.) 

S1r,—Could some of your numerous subscribers kindly help me to find 
out makers of the best, most economical, and safe heating a tuses 
for ordinary chapels, heated by hot air, gas, or otherwise? Enquirer. 

Tredegar, September 2nd. 


BALL-BEARINGS FOR VELOCIPEDES, 
(To the Bditor of The Engineer.) 


Sir,—The fact of v pedes are, I think, entitled to the 
credit of having shown how ball- may e practically 
useful, Can any reader tell me how the are made? As they are 


sold retail at 


Se 
respectively 7°11, 7°38, 7°63, 7°67, 7°68, 7°74 grains, the cums bag 


SUBSCRIPTIONS. 

Tae Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preserred, be supplied direct 
JSrom the office on the following terms (paid in advance) :— 

Half-yearly (including dowble numbers)... .. .. £0148, 6d, 
Yearly (including two double numbers) .. .. .. £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission abroad, 

Cloth cases for binding Tak Encineer Volume, price 2s. 6d. each, 

A complete set of Tuk Encineer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post- 
Subscriptions sent by Post-office order must be accom 
advice to the Publisher, Thick Paper Copies may be 
increased rates, 


Remittance by Post-office order. — Australia, Belgium, British 
Columbia, British Gu Canada, Cape of Good ‘Hope, — 
t, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South ales, New Zealand 
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OUTSIDE AND INSIDE CYLINDER LOCOMOTIVES, 


Tue relative merits of outside and inside cylinder loco- 
motives formed a subject for controversy at a very early 

riod in the history of railways. Bitter feuds have been 
ought out on paper; and at this moment the questions 
raised are as far as ever from a definite settlement. To the 
dispassionate observer the truth seems to be that one t, 
of engine is just as good as the other. Nothing can 
done by one type that cannot be accomplished by the 
other; and so far as the cost of repairs can be ascertained, 
it does not appear that there is anything to choose between 
them. Concerning the consumption of fuel, opinions differ, 
and facts for comparison are scarce and difheult to come 
at. It is ed by some persons that outside cylinders are 
harder on the road than inside cylinders, while others 
urge that they give a lighter running engine. So much 
can be said on both sides, indeed, that of late years nothing 
at all has been said. The whole controversy has been 
regarded as dead and buried, and engineers have chosen 


which type they pleased, with the pleasant feeling that it 
was impossible to prove that they had made a mistake. The 
deplorable catastrophe on the Manchester, Sheffield, and 
Lincolnshire Railway, and Major Marindin’s report 
thereon, has once more resuscitated the dispute, and the 
merits of the ee engine are bein i 
advocated with more than discretion. The basis of 
argument is that crank axles are weaker than straight 
oak and much more likely to break with disastrous 
results, This is, of course, a very important proposition, 
and demands careful consideration. The first thing to be 
done, however, is to make certain of facts. Is it true 
—_ crank axles are more liable to break than straight 
axles? 

In collecting statistics on this point, it must be borne in 
mind that there are more inside than outside cylinder 
engines working in this country, and caution must be used 
in accepting figures. If, for example, it were proved that 
twice as many cranks as plain axles broke, it does not 
follow that this would show any superiority on the part of 
the plain axle, if, for instance, there were only half the num- 
ber of them at work. Some persons assume that straight 
axles never break ; this at all events isa complete mistake, 
and the number of broken or cracked plain axles met with 
on some railways is very much greater than would be sup- 

This fact effectually demolishes the theory that a 
straight axle gives, humanly speaking, complete immunity 
from accident. Men are very much imposed on by their pre- 
judices, which are often based solely on appearances, and 
seam: a crank axle /ooks as though it was weaker than a 
straight axle, it is quietly taken for granted that it is 
weaker. When iron axles were in use there was some 
ground for this opinion, because it was more difficult to make 
a crank axle sound than a straight axle; but since steel 
was introduced this argument ceases to have any force, and 
the only question to be decided is, does the shape of a 
crank axle and the stresses to which it is subjected make it 
weaker than a — axle? Now this is really a very 
complex problem, and several points have to be taken into 
consideration in dealing with it. We may ask in the first 
place what breaks a crank axle or a straight axle? Both 
are subjected to torsional stress from the action of the 
steam in the cylinders, but it does not appear that this 
is ever sufficient to break a sound crank. The total 
effort due to an 18in. piston with a pressure of 150 Ib. per 
square inch on it is about 17 tons. The moment being 


.13in. long, such a stiess is quite incompetent to twist 


the crank shaft across, but 1c does, no doubt, spring 
it to an almost imperceptible extent. But the 
straight axle is no better off, so far as torsional stress is 
concerned. The strains which ultimately break axles, 
whether cranked or straight, come not from within the 
engine, if we may use the word, but from without; and 
they are mainly due to side strains on the wheels. Thus, 
in running at high speeds over points or crossings, a 
powerful action is frequently set up, which can cap ba 
com to that of pinching the lower portions of the 
driving wheels together, which tends to raise the axle in 
the middle. Experience goes to show that it is useless to 
attempt to combat this action by brute strength. The 
safest, indeed the only, plan is to make the axle as elastic 
as possible; and this can best be accomplished by making 
the crank webs very thin and very broad. If an exces- 
sively stiff axle is used, the rails may be burst; but 
whether they actually give way or not, the permanent-way, 
at all events, will be submitted to violent strains and 
shocks, which are best avoided. To show how essential it 
is that crank axles should have flexibility, we may state 
that of two engines, one with outside and the other with 
inside bearings, the crank shafts of the latter will run just 
twice as many miles as those of the former. 

Some locomotive SS. assert that they never 
break straight axles, is means, of course, not that frac- 
tures do not occur, but that they never happen while an 
engine is running, incipient flaws always being detected 
in time, and that in any case the number of such fractures 
is extremely small. On other lines fractures are frequent, 
and the cause of this disparity must be sought in the con- 
ditions under which the axles are used, and in the sha 
ome to them. It has been found, for example, that the 

reakage of straight axles has been almost entirely stopped 
by reducing their diameter in the middle—that is to say, 
paradoxical as it may appear, the axles have been e 
stronger by weakening them. The influence of collars, of 
the shape of the wheel seats—nay, even of the wheel itself, 
and the way it is dished—-must all be regarded as likely to 
modify the results. Given enough metal, and not too 
much, and a proper disposition of it, it is not certain 
that the crank axle is weaker or more likely to fail than 
the straight axle; but it is easier to make mistakes in 
designing crank than straight axles. The relative cost of 
the two likewise deserves attention; but the extra cost of 
a crank shaft may perhaps be saved in other things. 
It is highly desirable that drawings of the crank and 
straight axles in use on British railways should be 
collected, with precise statistics concerning the durabilit 
of the various types illustrated. A paper embodying suc 
information would be just the thing to read before the 
Institution of Civil Engineers, and would, we think, be 
highly appreciated. 


SIR WILLIAM THOMSON’S ADDRESS, 

Srr Witii1am Tuomson is President this year of Sec- 
tion A—Mathematical and Physical Science—of the 
British Association. The address which he delivered last 
week in this capacity will be read with some disappoint- 
ment. Those who fully understand the subjects which 
the speaker dealt with will note the extreme vagueness 
of his discourse in many important respects; while those 
not familiar with the problems he attacked will find that 
they have received no enlightenment whatever. Sir W. 
Thomson is anadmirable lecturer, but he lacks the power of 

—* thoughts on paper in terse, forcible, intelligible 
ngli This is the more to be etted because Sir 
William made certain important admissions, and put for- 
ward a new theory, roughly hewn, it is true, but hardly the 
less valuable or important. In another page we reproduce 


portions of his address which appear to be most lucid and 


noteworthy; and it is therefore unnecessary that we should 
follow him step by step here. We propose, however, to 
put some of his ideas into a form which may perhaps be 
more intelligible to the general reader than that which he 
has used, and to point out some of the defects in his methods 
which we think deserve adverse criticism. 

For a very long period thoughtful men have perplexed 
themselves with questions concerning the ultimate consti- 
tution or nature of matter. To the untutored mind, wood 
is wood, stone is stone, a bar of iron is a bar of iron, and 
nothing more. Those whose education is more advanced, 
know that wood is a compound substance, consisting 
mainly of carbon and nitrogen. They know that a stone 
may be an extremely complex affair, and that a bar of iron 
is anything but pure metal. Yet another body of men 
refuse to rest content with this much knowledge, and they 
want to learn what oxygen and carbon are made of. In 
fact, they want to know what “matter” is. The chemist 
asserts that there are about sixty-three elements—that is 
to say, simple substances—that cannot be cut up or divided 
into other substances. Thus, for example, silver and car- 
bon cannot be converted into anything else, although they 
can be combined with something else. Water can be 
divided into two oxygen and hydrogen, but these 
two gases cannot further split up. Of what are they 
made? Of what is silver made? A numerous body 
of chemists hold that the elements are com 
of atoms, or excessively minute particles, and that the 
silver particle or atom is different from the oxygen 
particle, and so on. Furthermore it is held that 
the weights of the atoms differ, that of hydrogen, 
which is the lightest, being 1; that of oxygen is 16; that 
of chlorine 32, and so on; and it may be well here to 
call. attention to a curious fact, any, that elements 
whose weights vary as powers of eight possess many points 
of similarity. afd words, the atomic thecry as laid 
down by Dalton assumes that every substance is composed 
of atoms; that these atoms in the same element are 
exactly the same, alike in size, weight, and every other 
property ; that the atoms of any one element differ from 
the atoms of every other element in weight and chemical 

perties; and that when union takes place it must be 

a sr atom and atom, or between definite numbers of 
atoms—as, for example, two atoms of hydrogen combine 
with one of oxygen, and form water. This hypothesis was 
greedily accepted by chemists. It has proved so useful 
that almost the whole structure of modern chemistry has 
been built upon it. As p was made not only in 
methods of thought, but in chemical and physical science, 
it became apparent that however convenient this atomic 
theory may be, it is probably not true. We cannot here 
stop to explain the nature of the difficulties met with in 
every attempt made to apply it universally of late years. 
At another hypothesis has been put forward which 
bids fair to be that universally accepted in a few years. 
It is extremely simple. According to it, the ultimate atom 
is the same in all substances—a hydrogen atom is identical 
with that of oxygen or iron, and so on; the physical 
differences being all due to the ene of the atom. 
It must be admitted that physicists have been very 
slow to accept this theory. As we have taken pains 
to point out ere now in this journal, the atom of 
the physicist has nothing in common with that of the 
chemist, and he has not the trouble of reconciling diffi- 
culties which for him do not exist. Sir W. Thomson, 
however, has apparently given in his adhesion to this 
view, and he seems to have very nearly reached the point 
of admitting that there is nothing in the physical universe 
save matter and motion. The first words of his address 
are pre t with this idea—‘The now well-known 
kinetic theory of gases is a step so important in the way 
of explaining seemingly static properties of matter by 
motion, that it is scarcely possible to help anticipating in 
idea the arrival at a complete theory of matter, in which 
all its properties will be seen to be merely attributes of 
motion.” Sir William then goes on to point out that 
this is not a novel idea; it is at least 1800 years old. 
“ Early last century we find in Malebranche’s ‘ Recherche 
de la Verité: the statement that ‘ La dureté de corps’ de- 
pends on petits tourbillons” or vortices. We may add that 
the theory has always hitherto been rejected, save by a few, 
and we do not know of. the existence of a modern text-book 
in which it is more than barely mentioned. Sir W. Thomson 
has now stamped the theory with his seal, and we shail 
robably hear more about it in future. It has already 
sen given prominence in this journal, at a time when 
it —_ some courage to set forth so heterodox a notion. 
Sir William sets himself to show how it is possible that a 
perfectly inelastic body may behave as though it were 
elastic, and the illustration which he has used is about 
as elegant as anything to be met with in the range of 
science. When aheavy disc of metal is caused to rotate 
rapidly on its own plane, it acquires stability, as illustrated 
by the gyroscope, or, indeed, by a common spinning top. 
rtf a system of links be provided, each'fitted with a gyro- 
scope, then the system will behave precisely as though it 
were elastic if any attempt be made to alter the shape of 
the system. An illustration of the arrangement will be 
found on another page. In this way one of the great 
arguments urged against the matter and motion theory is 
set at rest, and no doubt the remainder will follow this one. 

The second remarkable admission made by Sir W. 
Thomson refers to a proposition long since urged in our 
pages, namely, that the kinetic theory of gas was not satis- 

actory—that it was, in fact, but a convenient working 
hypothesis, probab'y very far from the truth. Nothing 
more heterodox in science was perhaps ever written. Yet 
let us hear what Sir William Thomson has to say concern- 
ing the theory now:—“It would be a very pleasant 
et me resting place if we could, as it were, make a 
mechanical model of a gas out of little pieces of round, 
perfectly elastic, solid matter flying about through the 


space occupied by the and colliding with one another 
and against the sides of the containing vessel. This is, in 
fact, all we have of the kinetic theory of up to the 
present time, and this has done for us, in the hands of 
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our first step towards a molecular theory of matter. 
. . . . . But alas! for our mechanical model consist- 
ing of the cloud of little elastic solids flying about among 
each other. . . . . Let us, then, leave the kinetic 
theory of gases for a time with this difficulty unsolved. 
. . . . . Thus, even if the fatal fault in the theory 
to which I have alluded,” and so on. Exit the kinetic 
theory of gases as taught by Clausius and Maxwell; enter 
the new theory—“ we must look distinctly on each mole- 
cule as being either a little elastic solid or a configuration 
of motion in a continuous all-pervading fluid. I do not 
myself see how we can ever permanently rest anywhere 
short of this last view.” So much must suffice concerning 
the opinions and theories which Sir William Thomson has 
enunciated at Montreal. 

Let us now consider briefly the objections which may 
be taken to certain portions of his address. We have said 
that he was vague, and this statement refers more to the 
use of individual words than to the arrangement of them. 
Thus, for example, he actually uses the words “ potential 
energy” possibly by a slip of the pen. He speaks 
of distances as being “infinitely” small. We presume 

‘that he employs the word as a superlative of very. 
Thus, instead of saying that a given magnitude is 
“very” small, he calls it “infinitely” small. This 
is an extremely vague and unscientific use of the 
term. Again, he uses the word “force” in the most 
surprising fashion, and without the smallest attempt at 
defining what he means by it. Apparently he employs it, 
not in Tait’s sense, but simply to convey the notion of 
push or impulse. As a matter of fact, force of this kind, 
standing alone, could produce no effect whatever; because 
the maximum limit of the force which can be exerted is in- 
variably and of necessity defined by the resistance. Thus, for 
example, the pull at one end of the drawbar of a locomotive 
is precisely equal to the resistance at the other end, and 
Pambour years ago showed that the resistance of the 
piston of an engine was just equal to the effort of 
the steam on it, and can be neither smaller nor r. 
We presume that Sir William Thomson is aware that 
this is a natural law, yet he makes no attempt whatever 
to deal with it, although any kinetic or other theory of gases 
or matter based on the assumption that force—in the sense 
of push or pull—can by itself produce an effect, must be 
absolutely worthless. But the most astounding passages 
in the whole address are those in which he speaks of mole- 
cules or atoms “ attracting * or “repelling” each other on 
the action-at-a-distance principle. It is demonstrable that 
if a body can attract another body, the theory of the con- 
servation of energy must be rejected. What are we to 
think when we find a leader of modern scientific thought 
writing and speaking in this loose fashion ? 

We have no reason on our part to be otherwise than quite 
contented with Sir William Thomson’s address; he has 
granted much that we have long since contended for ; nor do 
we now despair of seeing the day when the misleading word 
“energy” will be expunged from the vocabulary of science 
and replaced by “motion.” The change would do more 
toward simplifying the teaching of physical science than any 
other which we can think of. 


THE INDUSTRIES OF SOUTH WALES, 


Mr. J. Coquuoun, F.G.S., took the past and present 
conditions of the industries of South Wales as the text of 
his presidential address, delivered at the last meeting of 
the Institute of Engineers of that district. As might be 
expected from its title, the address consisted of a review of 
things past, and a comparison drawn between them and 
things present. Certain points touched upon by Mr. 
Colquhoun deserve notice. Beginning his address by 
directing attention to the important place occupied by coal 
in the wealth of the district, he proceeded to point out the 
expediency of developing its output by every improvement 
attainable ; he noticed many adopted of late years, in the 
method of working the coal, in ventilation, in sundry 
appliances affording greater safety to workmen, and finally 
in preventing disastrous accidents in mines. 

Although the terrible tale of colliery explosions may 
fairly be regarded as a matter of national regret, yet out 
of evil springs good, and the very magnitude of these 
catastrophes has stimulated research into their causes and 
the best means of removing them. It requires no great 
effort of memory to recall the time when the frequency of 
colliery explosions at particular periods, occurring, as it 
were, in groups, was regarded with a species of supersti- 
tion on the of some, and as constituting curious 
examples of the operation of a supposed law of coincidences 
by others. Thoughtful men, however, educated in a faith 
in the simple principle of cause and effect, reasoned that 
there must be a cause for this grouping of explosions, and 
the result of their investigations has demonstrated that 
explosions depend largely for their occurrence on the 
rapidity with which can escape from the seams. 
Assuming the pressure tending to expel gas from the 
seams to be tolerably uniform, and knowing, as we do, 
that the barometric pressure of the atmosphere varies, it 
becomes evident that the rapidity with which gas will 
escape depends entirely on the ratio existing at a given 
time between the expelling pressure in the seams and that 
of the atmosphere opposing its expulsion. What, there- 
fore, was formerly regarded with superstition is now 
known to be governed by a fixed natural law; and, there- 
fore, especially in all fiery pits, the barometer and its indi- 
cations are attentively studied, and if a reduced atmo- 
spheric pressure is observable, measures are taken to guard 
against the consequent extra influx of gas. 

In sinking operations two remarkable examples of the 
successful use of improved appliances exist. For in the 
Aberdare Valley moe in Monmouth rock drills and dyna- 
mite have been employed to such good effect that the coal 
was reached with a rapidity unsurpassed in South Wales. 
Another point touched upon in the address under notice 
is the necessity, for economy sake, of working | areas 
of coal, in consequence of the great depth of shafts and the 
difficulties attendant upon the haulage of the coal; and 
experience has shown that machinery effects this more 


Clausius and Maxwell, the great things which constitute | 


economically than horse-power can. We presume that 
the economy attending on working a given area of coal 
mine depends upon the relations existing between the 
interest on the capital expended upon sinking the shaft, 
fitting the requisite hoisting gear, and annual cost of 
maintenance, and the cost of hauling the coal underground. 
We do not gather from Mr. Colquhoun whether any data 
exist such as would enable a coalmaster to judge when 
his mine area became so large as to render the sinking of 
a second shaft into the workings a less expensive process 
than hauling the coal underground. Indeed,-on the con- 
trary, we gather from the address that no such data exists, 
for we are told that nothing is certainly known as to 
which system of mechanical haulage is least expensive. 
We read that “there is a sufficient variety of mechanical 
haulage at work in the district to give practical results as 
to the best and most economical system, and the author 
suggests that experiments should be made to determine 
which of these is the best.” We must observe, however, 
that here also the term best must be taken in a relative 
sense. For example, a colliery may be provided with a 
system of mechanical haulage more expensive to work 
than would be the working of some other system; but 
then the maxim that ion is nine points of the law 
may hold good here. The removal of the existing and sub- 
stitution of the new method may be attended with so 
much direct cost, as well as with that due to interruption 
of business, that the hoped-for saving would vanish. 
Therefore, if a committee were appointed to investigate the 
matter, it should be instructed to examine it in all its 
bearings; but we fully agree with the author of the 
address, that inquiry into the question would be an excel- 
lent step to take. 

Another point treated of was the coke trade and the 
growing need for devising some means of coking the small 
coal of steam and bituminous seams. This may be done 
by washing and grinding the coal. We learn one rather 
mortifying thing in reference to this, namely, that although 
the German machine for separating the different sizes of 
coal preparatory to its being washed, is one alike elaborate 
and expensive, “ it is unquestionably superior to all others 
yet invented for removing the earthy matters from coal.” 
Carr’s disintegrator, we learn, is extensively employed to 
crush dry coal, but clogs if wet coal is put through it. 

A remarkable increase in the output of blast furnaces is 
observable, for whereas not very many years ago 100 tons 

r week per furnace was conside large, now, by 
increasing the size of the furnace and the temperature of 
the blast, 600 to 700 tons is a usual output. We are 
unable, from limits of space, to notice all the heads of the 
address, but one or two we cannot pass over. One is the 
record of the extraordinary progress being made in the 
manufacture and use of steel. One of the latest uses to 
which steel has been adapted is for tin-plates, for 
which it is employed instead of coke bars, and _ its 
introduction is so satisfactory to the tin-plate traders 
that it is displacing the old material. The growth 
of the steel rail trade steadily increases in South 
Wales, and of a total make in the United Kingdom 
of 1,097,174 tons in 1883, that district produced 410,676 
tons. In comparison with the iron rail, a saving of fuel of 
67 per cent. is effected and of labour cost about 60 per cent. 
Of open hearth steel South Wales produces about one- 
fourth of the total make of the country. Now in the 
present dull condition of many branches of business, the 
figures and data supplied in such an address as the one 
under notice are encouraging, and go far to silence those 
pessimists and grumblers who delight to tell us the country 
has seen its best days, and nothing but poverty, if not 
national extinction, awaits us. At the same time, however, 
we are induced to consider certain things that need amend- 
ing. Mr. Colquhoun observes that although a system of 
boiler inspection exists in South Wales and is of use, yet 
he also points out that the Board of Trade under the Boiler 
Explosions Act states that inspectors should have a better 
training than many of them at present possess; that they 
ought to have a theoretical knowledge of boiler construc- 
tion, to be capable of taking rough diagrams, and be com- 
petent to make rough sketches. We are quite in accord 
with the Board of Trade in this, and would suggest that a 
system of licensing, or of granting certificates by that 
Department, might easily and advantageously be intro- 
duced. Under this system, which could be based upon 
lines resembling those existing for sea-going engineers, for 
mates and captains of merchant ships, candidates for em- 
ployment as boiler inspectors might whan it in their power 
to ask to be examined by a proper body constituted by the 
Board of Trade, and such body of examiners should have 
the power to grant at least two classes of certificates; the 
granting of such certificates to be dependent upon com- 
pliance with certain standing orders, even as with the 
examinations of captains, marine engineers, or pilots. 
In the case of coroners’ inquests on deaths caused by 
boiler explosions, the coroner might have power to call 
men holding certificates as boiler inspectors to examine 
and report on the cases, such evidence being paid for. 

We turn now to a point which in the present stagnation of 
business deserves some comment. The author of the 
address under notice told his audience that “the gross 
tonnage of vessels built of iron and steel in the United 
Siagion during the past three years is as follows:—In 
1881, 730,686; in 1882, 913,519; in 1883, 1,012,735. The 
number and tonnage of iron and steel vessels built durin 
the same time for classification at Lloyd’s on the Bristo 
Channel was: In 1881, one vessel of 179 tons; in 1882, 
seven vessels, or 2446; and in 1883, seventeen vessels, or 
9009 tons. The number of vessels being built on 31st 
March, 1884, was five of steel, or 2705 tons, and seventeen 
of iron, or 4695 tons, Chepstow being the most important 
shipbuilding place. Here is a matter that deserves the 
attention of all who are concerned in developing our indus- 
tries. Why should Bristol, a seaport whose name is almost 
a household word as regards seafaring, possess virtually 
no shipbuilding industry? It appears that the primary cause 
is that until the iron and steel manufacturers of the South 
Wales district compete with those in the North of England 
in. their -prices, _ deliver the plates with equal prompti+ 


tude, no ships can be built. Now, it is familiar to every 
one that the shipbuilding trade of the Thames is dead, and 
has been so for some years. The cause was not difticult to 
find. The expense of bringing the plates and material 
generally to London was high, and as the expense of livin 
in London entailed very high-priced labour, as a matter o 
course the trade on the Thames could not hold its own 
with the Clyde. The same conditions do not, however, 
operate on the Bristol seaboard. It is a locality at least 
as provincial as the Clyde or the Tyne; therefore, labour 
ought not to be more expensive. It is as close, if not 
closer, than are the Clyde shipyards to the raw material; 
therefore, it may be seutaor to be equally favoured, 
so far as transport expenses are concerned. The chief, but 
not the only difficulty or obstacle exists then in the price 
charged by the ironmasters. This is a point that in the 
interests, not only of individuals but of the nation, 
deserves investigation. If so unlucky an event took place 
as our being involved in a European war, we would need 
all the shipbuilding machinery at our disposal, and the 
ability to build and equip ships at a southern port might 
become of much importance to the nation at large. Besides 
this, every possible chance of enlarging our home industries 
deserves attention ; and if inquiry would probably discover 
means whereby our Welsh ironmasters could be enabled to 
compete in price and speed of delivery with their north- 
country rivals, and thus that a shipbuilding trade could be 
developed at Bristol, then such inquiry should be insti- 
tuted. It must not be forgotten, however, that the river 
at Bristol, and in its neighbourhood, is not very suitable 
for the shipbuilding trade—a fact which Mr. Colquhoun 
seems to have overlooked. 


LIGHTNING AND LIGHTNING PROTECTORS, 


Tue readers of the weather forecasts, issued by the 
Meteorological Office, do not always obtain much instruc- 
tion, though they may be amused. What can be the 
good of such information as “ perhaps thunder,” “ with 
thunderstorms locally,” “ perhaps thunder,” given in 
the forecast for Monday week last. The present year 
has given us a hot, dry summer—by dry, we mean no 
heavy rainfall. It has been exceptional in this respect, 
and perhaps exceptional also in the numerous fatal acci- 
dents from lightning. The annual damage through 
thunderstorms is considerable, especially if loss of life and 
destruction of property be considered. So far as we know, 
there has been no systematic observation of thunder- 
storms in Great Britain, nor are scientific men agreed 
upon any method of protection. The value of lightning- 
rods in the protection of buildings is acknowledged, and 
that is all. No disinterested person feels called upon to 
as ashort Bill in Parliament to render pa from 
ightning compulsory upon landlords, as is the providing of 
certain sanitary apparatus. Yet it is, perhaps, difficult to 
understand why a man should not be allowed to poison 

ple by means of water from contaminated wells, while 

e is allowed to leave his house unprotected from lightning. 
Professor Tait, in the last edition of the “ Encyclopedia 
Britannica,” says three things are necessary effectually to 
protect buildings from lightning: (1) The points should 
so project from the building or ship to be protected as to 
prevent any great development of electrical density else- 
where than on themselves ; (2) they should be effectually 
connected with the earth; and (3) the connecting-rod 
ought to be so good a conductor as not to be injured even 
by a powerful electric discharge. The area protected by a 
lightning-rod is an undetermined quantity. Authorities 
ditfer very considerably in their estimation, but it may 
almost be taken for certain that there is no hard and fast 
rule. The area protected varies in each case with the 
conditions of the case. Further, according to various 
observers, thunderstorms in some countries are essentially 
winter phenomena ; in others, they are unknown in the 
winter, and only occur in the summer. There is some- 
thing so singularly meagre in our information about 
thunderstorms, that it is hoped those who have any ideas 
upon the subject may be sufficiently interested to express 
their opinions. 

Let us assume that the ordinary theory as to the atmo- 
spheric conditions is correct, and that the cause of a 
thunderstorm is the natural discharge of two differently 
electrified bodies. A Leyden jar or condenser is an appa- 
ratus well known in the laboratory, and consists of two 
conductors separated by a non-conductor, If the con- 
ductors be connected with the poles of a battery or other 
source, a charge accumulates upon the opposed surfaces, 
the amount of accumulation depending upon the distance 
between the conducting surfaces and the electro-motive 
force of the source. The tendency of the opposed surfaces 
is to return to the normal condition, and if the resistance 
of the non-conductor be sufficiently small, or if the differ- 
ence of potential between the surfaces be sufficiently great, 
a discharge takes place, shown by what is known as the 
electric spark. The essentials to this electric phenomena, 
then, are two opposed and charged conducting surfaces 
separated by a non-conductor or dielectric. In the natural 
phenomena, we have conducting bodies in the shape of 
clouds and the earth. Two clouds may be charged to 
different potentials, and separated by the air. They must 
be sufficiently distant from the earth for that to take little 
or no part in the phenomenon of discharge. When the 
distance between these clouds—or rather, when the stratum 
of air between the opposing surfaces—diminishes below a 
certain limit—that is, below a certain resistance—discharge 
takes place, giving rise to the phenomenon of lightning, 
and it may be thunder. No doubt the thunder depcuds 
for loudness not only upon the distance from the listener, 
but also upon the difference of potential between the 
opposing surfaces. If the difference is very great, a much 
greater resistance of air is overcome, with a greater effect 
in the shape of lightning intensity and noise of thunder. 
Undoubtedly there are constantly terrific thunderstorms 
in which the earth and its inhabitants are little interested. 
They are only concerned when the earth forms one of the 
active opposing surfaces. This may be the case when the 
two clouds are in pretty close proximity to the earth, or it 
may be that a cloud forms one opposing conducting body, 
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the earth the other, when the stratum of air between is 
the dielectric. 

It has been pointed out that the intensity of the action 
depends principally upon the difference of potential between 
these opposed surfaces. In thunderstorms this difference 
is always great ; in violent storms it must be so t as 
almost to pass the bounds of our understanding. e line 
of discharge between these opposing surfaces is always the 
line of least resistance. Professor Tait contends that the 
person who imagines that a — flash begins in one 
place and ends iu another is misled by not understanding 
the science of light. Returning, however, to the question 
of the line of least resistance. If we could have a per- 
fectly level plain opposed to a cloud, the opposed surfaces 
being absolutely parallel, and the air between perfectly 
homogeneous, the resistance throughout would be the 
same, and if discharge occurred there would be no 
preference of one point over another, but discharge would 
take place over the whole surface at one and the same 
time. These conditions never exist. A tree upon the 

lain, a hillock, a house, a man, a sheep, &c., gives a 

ine of least resistance, and through this line goes the 
discharge. In the majority of cases, being in the line of 
discharge means death to any animal. The accidents of 
Jand contiguration, of cloud configuration, of position with 
regard to other conductors, an infinity of possibilities may 
bring a body into the line of least resistance, and so into a 
fatal position. 

Accurate information about thunderstorm phenomena is 
wanted. When and where does the storm commence? In 
what direction does it travel? What is the height of the 
cloud? and so on, Then what is the electrical resistance of 
various trees at different times of the year? Some trees 
have far less resistance than others, and it might be per- 
fectly safe to take shelter under one tree, but very danger- 
ous to take shelter under another. It may be walk here to 
specially remark—-that when the earth forms one of the 
opposing surface—the discharge always takes place between 

e cloud and the earth and danger always exists. Danger 
cannot be completely overcome, but it may be minimised. 
Buildings and their contents may almost certainly be pro- 
tected, preferably by inclosing them in a metallic cage, 
according to the suggestion of Clerk-Maxwell or M. Melsen, 
and, of course, having the cage in good contact with the 
earth, Isolated lightning rods will eventually be con- 
sidered as frail protections. Suggestions as to the preven- 
tion of harm in the open must await more information. 
The shelter of a tree may be more dangerous than stopping 
in the open, or just the opposite. Men would not care to 
carry chain armour, and sit in a pond of water if handy— 
though these would give almost perfect protection. e 
Fem not the sont would be at hand at the moment of 

anger. 

The conclusion to which a careful consideration of the 
subject leads the enquirer, is that almost certain protection 
can be obtained for every building, but that no such pro- 
tection can be fen in the open. Is it not worth 
while then to enact that all buildings “ shall be adequately 
protected?” A further question is, Is the existing danger 

eat enough to make legislative interference necessary ? 

hose who have experienced in their own homes the 
results of a thunderstorm will say that it is; others, 
perhaps, are not so well qualified to pronounce an opinion. 


THE VACUUM BRAKE. 


THE vacuum brake has fallen upon evil days. Testimony to 
its worthlessness accumulates with remarkable rapidity. Closely 
following on Major Marindin’s report on the Penistone accident, 
comes another of considerable interest. In the Penistone acci- 
dent the brake went on and immediately came off again. In an 
accident which occurred in Nottingham station on the Great 
Northern Railway on the 19th of July, it refused to go on at 
all when it was wanted. In this case, the 3 p.m. passenger train 
from Newark to Nottingham—consisting of engine and tender, 
one third-class and two composite carriages, a third-class brake 
carriage, one composite, and one third-class carriage, and a rear 
brake van—when entering the new arrival line at Nottingham 
at 3.49 p.m., overran the properstopping place, and came violently 
into collision with the buffer stops. The engine ran up the stops, 
which were destroyed, and came to a stand at the edge of the re- 
taining wall of acanal, knocking down about thirty yardsof the wall. 
The carriages did not leave the rails,,but three passengers were in- 
=— Major Marindin, reporting on the event, says :—“This col- 

ision with buffer stops was due to a failure of the vacuum brake 
with which the train was fitted. There is abundant evidence that 
the driver stopped his train, according to rule, at the down 
home signals, 709 yards from the buffer-stops; that, having 
started again and run with steam on for about 200 yards, he 
shut off steam, and let his train run forward into the station at 
a speed of about 10 miles an hour at the outside; that he tried 
his vacuum brake when about 500 yards from the buffer-stops, 
and put it on with full power at a distance of about 100 yards 
from the buffer-stops. I do not think he was sufficiently prompt 
in taking other steps to stop his train when he found that his 
vacuum brake was not acting, and he was running too fast to 
stop by the use of the hand brakes only; but no doubt he was 
rather confused at the unexpected failure of the brake, which 
had been working properly all through the journey. There is 
no evidence whatever to show why'the brake failed, and it is 
stated that no pipes or sacks were disconnected or burst, and 
that the brake was found to act well when tried after the acci- 
dent. I can only surmise that in some way the flap of the 
release valve must have been open, and that consequently the 
opening of the ejector failed to create a vacuum. There have 
been previous cases of accidents arising from this cause. It 
would be far better to forbid the use of this continuous brake 
at all for the purpose of stopping at a terminal station, than to 
run the risk of its failing; and, as drivers are enjoined to enter 
terminal stations at such a speed as to be able to stop by means 
of the hand brake only, they had better be told to use 
the hand brakes only for stopping, and to resort to the 
continuous brake only when they find that the train is 
not being pulled up properly by the hand brake.” In 
this instance it has been impossible to make a scapegoat of 
the driver. It is quite well known that trains fitted with the 
vacuum brake constantly overrun platforms. When this does 
not happen at a terminal station, no harm may be done, and 
nothing is heard of the matter by anyone outside the official 
circle. The driver is fined half-a-crown, and there is an end of 
the thing, At termipal stations the case is different, and the 


results are too serious to admit of being hushed up. It has 
been argued that by fitting the vacuum brake with a tell-tale, 
all the advantages of automaticity would be secured. If an 
automatic brake is out of order, it goes on and stops the train, 
thus giving warning that it is defective. The tell-tale is 
intended to do the same thing another way, and inform the 
driver if anything is wrong. The Great Northern train in Not- 
tingham station has, it will be seen, a tell-tale, which just served 
to deceive the driver. He said in his evidence, which was amply 
corroborated, “ We left Newark a little late, and we had to stop 
at Radcliffe and Colwick. I used the brake to stop with on both 
these occasions, and it acted properly. I stopped also at the 
home signal at Nottingham, according to rule. I stopped with 
the vacuum brake, and it acted properly there. I stopped dead 
just for a moment ; the signal was off. I started again imme- 
diately, putting on steam, which I kept on for about 200 yards. 
There is a slight fall into the station, but I generally keep steam 
on for about 200 yards. When I shut steam off, I was running 
about ten miles an hour. When about 20 yards further, I tried 
the vacuum, and the tell-tale came all right. I let the train 
run further, nearly as far as the end of the arcade, until I 
wanted the brake to stop, when I found I had no power. I said 
to my mate, ‘Hold on all you can, as I can’t get the brake on.’ I 
held the ejector open for some seconds, and finding I could get 
no power, I let go the ejector, reversed the engine and opened 
the regulator. But then I was at the stops, and I struck them 
when running about four miles an hour. .. . After standing for 
about fifteen minutes after the collision, I tried the vacuum, 
keeping the ejector on for full half-a:minute, and I succeeded in 
getting 10in. of vacuum.” We do not think it is necessary to 
add a word of comment. The facts speak for themselves, 


WAGES IN THE IRON TRADE, 


TRoNMASTERS in the several districts wherein ironworkers’ 
wages are determined by the arrangements come to between 
the two sections of the Iron Trade Wages Board of South Staf- 
fordshire, may now enter upon negotiations with the assurance 
that for another two months at least no alteration will be made 
in the rate of wages now ruling. The rating is upon the basis 
of 7s. 3d. per ton for puddling. At such a figure the scale was 
fixed until the 23rd of last month by the arbitrator of the 
Board, notwithstanding that in the district dominated by the 
Northern Arbitration Board the rate was 6s. 9d. The 6d. dif- 
ference is quite regular. Ten years back the employers on the 
Staffordshire Board admitted that to that extent their iron- 
workers were worse off than the northern ironworkers, who were 
paid extras unusual in the South. But the northern wages 
because of a further drop are now 6s. 6d. When, therefore, the 
23rd ult. came, the southern employers sought the removal of 
the disadvantage in which the reduction of the 3d. per ton 
placed them. Before the arbitration came on, the northern 
masters, still suffering from continued reductions in the prices 
realised for finished iron, gave notice for a further drop in wages. 
In both districts the men met their masters face to face. 
They sought a rise of wages. This was the position when, on 
Monday last, the Staffordshire Board appeared before their arbi- 
trator in Birmingham. The further notice of the employers in 
the North, while it had strengthened the case of the South, had 
yet somewhat altered it. If there should soon be another drop 
in the North, it were well that there should rather be one drop 
of 6d. than two of 3d. So they told the arbitrator that they 
were prepared to continue to pay the present scale, till the most 
recent notice affecting the northern trade has been arbitrated, 
and they volunteered that the consideration of their own notice 
should be deferred for two months. Their determination 
removes all excuse for the accusation by the men that between 
the masters in the two districts the game of battledore and 
shuttlecock is kept up to the disadvantage of labour. Labour 
was never more considerately treated by capital, and seldom has 
the working of industrial arbitration and conciliation been seen 
to greater advantage. 


MINING ACCIDENTS IN CLEVELAND, 


A very useful work is being done by the Miners’ Association in 
Cleveland—the recording and tabulation of accidents in mines, 
both fatal and non-fatal. The Association has published a record 
of the accidents for the first six months of the present year. In 
that time, there were three fatal accidents—against seventeen in 
the first half of the past year. Of minor accidents there were 
435—an increase of forty-five on the numbers for the corre- 
sponding half-year. These accidents took place at twenty-four 
distinct mines. Of the three fatal accidents, one was caused by 
a fall of ironstone, and two to men “caught with stone whilst 
barring ”—using the crow bar. Of the minor or non-fatal acci- 
dents, the numbers vary from one in a mine in the six months 
to as high as 112 ; but in the latter case it is the largest and 
most productive mine, as well as the oldest. These minor acci- 
dents include many that are far from serious, some of the 
injured men returning to work after eight or ten days’ absence, 
whilst in other cases the accident caused absence from work 
for more than as many weeks. It is noticeable, too, that 
where the cause of the accident is given, “fall of stone” is 
that which is the most frequently assigned; whilst a “ fall of 
balk,” or timber, is also a cause of many accidents. It is only 
by the careful tabulation of the causes and the nature of the 
accidents that there can be precautions taken against their 
recurrence. In the cases of fatal accident there is an enquiry 
that is full and ample; but there has not hitherto been so great 
care taken in regard to the “ minor” accidents, and the record- 
ing and analysis of these should be of value in the future. If 
all the miners’ associations would follow the same plan, and if 
they would impress upon their members the cautions which 
some of the teachings of these records suggest, there might be a 
not inconsiderable fall in the number of accidents recorded in 
the future. It is evident, too, that the work could be better 
done by an organisation than by the efforts of isolated mine- 
owners, and thus it is best left in the hands of the men. 
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STEPS TOWARDS A KINETIC THEORY OF 
MATTER. 


By Professor Sir WILLIAM THOMSON.* 
THE now well-known kinetic theory of gases is a step so importan' 


in the way of explainin pom static properties of matter by 
motion, that it is scarcely possible to help anticipating in idea the 
arrival at a complete theory of matter, in which all its properties 
will be seen to be merely attributes of motion. If we are to look 
for the origin of this idea, we must go back to Democritus, Epicurus, 
and Lucretius. We may then, I believe, without missing a single 
step, skip 1800 years. ly last century we find in Malebranche’s 
‘Recherche de la Verité,” the statement that ‘‘La dureté de 
corps” depends on “ petits tourbillons.” These words, imbedded 
in a hopeless mass of unintelligible statements of the physical, 
ern. bog and theological philosophies of the day, and unsup- 
ported by any explanation, elucidation, or illustration throughout 
the rest of the three volumes, and only marred by any other single 
sentence or word to be found in the great book, still do express a 
distinct conception, which forms a most remarkable step towards 
the kinetic theory of matter. A little later we have Daniel 
Bernoulli’s promulgation of what we now accept as a surest 
article of scientific faith—the kinetic theory of ra He, so 
far as I know, thought only of the Boyle’s and Marriot’s law 
of the ‘‘ spring of air,” as Boyle called it, without reference to 
change of temperature, or the augmentation of its pressure if not 
wed to expand for elevation of temperature—a phenomenon 
which perhaps he scarcely knew, still less the elevation of tem- 
perature produced by compression, and the lowering of tempera- 
ture by dilatation, and the consequent necessity of waiting for a 
fraction of a second or a few seconds of time—with apparatus of 
ordinary experimental magnitude—to see a subsidence from a 
larger change of pressure, down to the amount of change that 
verifies Boyle’s law. The consideration of these phenomena forty 
years ago by Joule, in connection with Bernoulli’s original concep- 
tion, formed the foundation of the kinetic theory of gases as we 
now have it. But what a splendid and useful building has been 
laced on this foundation by Clausius and Maxwell, and what a 
utiful ornament we see on the top of it in the radiometer of 
Crookes, securely attached to it by the happy discovery of Tait 
and Dewar, that the length of the free path of the residual mole- 
cules of air in a good modern may t to several 
inches. Clausius’ and Maxwell’s explanations of the diffusion of 
gases, and of thermal conduction in gases, their charmingly in- 
telligible conclusions that in gases the diffusion of heat is just a 
little more rapid than the diffusion of molecules, because of the 
interchange of energy in collisions between molecules, while the 
chief transference of heat is by actual transport of the molecules 
themselves, and Maxwell’s explanation of the viscosity of gases, 
with the absolute numerical relations which the work of those two 
great discoverers found among the three properties of diffusion, 
thermal conduction, and viscosity, have annexed to the domain of 
science a vast and ever-growing province. 

Joule, Clausius, and Maxwell, and no doubt Daniel Bernoulli 
himself, and I believe everyone who has hitherto written or done 
anything very explicit in the kinetic theory of gases, has taken the 
mutual action of molecules in collision as repulsive. May it not 
after all be attractive? Of course, it must be understood that, if 
it is attractive, the A pomey must be so small that they hardly 
ever meet—they would have to be infinitely small to never meet— 
that, in fact, they meet so seldom, in comparison with the number 
of times their courses are turned through large angles by attrac- 
tion, that the influence of these purely attractive collisions is pre- 
ponderant over that of the comparatively very rare impacts from 
actual contact. Thus, after all, the train of speculation suggested 
y Davy’s ‘‘ Repulsive Motion” does not allow us to escape from 
the idea of true repulsion, does not do more than let us say it is of 
no consequence, nor even say this with truth, because, if there are 
impacts at all, the nature of the force during the impact and the 
effects of the mutual impacts, however rare, cannot be evaded in 
any attempt to realise a conception of the kinetic theory of gases. 
And, in fact, unless we are satisfied to imagine the atoms of a gas 
as mathematical points endowed with inertia, and, as according to 
Boscovich, endowed with forces of mutual positive and negative 
attraction, varying according to some definite function of the dis- 
tance, we cannot avoid the question of impacts, and of vibrations 
and rotations of the molecules resulting from impacts, and we 
must look distinctly on each molecule as being either a little elastic 
solid or a configuration of motion in a continuous all-pervading 
liquid. Ido not myself see how we can ever permanently rest 
anywhere short of this last view; but it would be a very 
pleasant temporary resting place on the way to it if we 
could, as it were, make a mechanical model of a gas 
out of little pieces of round, perfectly elastic, solid matter, 
flying about through the space occupied ty the gas, and colliding 
with one ther and against the sides of the containing vessel. 
This is, in fact, all we have of the kinetic theory of gases up to the 
present time, and this has done for us, in the hands of + a 
and Maxwell, the great thing which constitute our first step 
towards a molecular gj of matter. Of course, from it we 
should have to go on to find an explanation of the elasticity and 
all the other properties of the molecules themselves—a subject 
vastly more complex and difficult than the gaseous properties, for 
the explanation of which we assume the elastic molecule; but 
without any explanation of the properties of the molecule itself, 
with merely the assumption that the molecule has the requisite 
properties, we might rest happy for a while in the cutnontion 
of the kinetic theory of gases, and its explanation of the g 
properties, which is not only stupendously ———— as a step 
towards a more thoroughgoing theory of matter, but is undoubtedly 
the expression of a perfectly intelligible and definite set of facts in 
nature. But alas for our mechanical model consisting of the cloud of 
little elastic solids flying about amongst one another! Though each 
particle have absolutely perfect elasticity, the end must be pretty 
much the same as if it were but imperfectly elastic. The average 
effect of repeated and repeated mutual collisions must be to gra- 
dually convert all the translational energy into energy of shriller 
and shriller vibrations of the molecule. It seems certain that each 
collision must have something more of energy in vibrations of very 
finely divided nodal parts than there was of energy in such vibra- 
tions before the impact The more minute this nodal subdivision, 
the less must be the tendency to give up part of the vibrational 
ene into the shape of translational energy in the course of 
a collision, and I think it is rigorously demonstrable that the 
whole translational energy must ultimately become transformed 
into vibrational energy of higher and _— nodal subdivisions if 
each molecule is a continuous elastic solid. Let us, then, leave 
the kinetic theory of gases for a time with this difficulty unsolved, 
in the hope that we, or others after us, may return to it armed 
with more knowledge of the —— of matter,and with sharper 
mathematical weapons to cut through the barrier which at present 
hides from us any view of the molecule itself, and of the effects 
other than mere change of translational motion which it experiences 
in collision. To explain the elasticity of a gas was the primary 
object of the kinetic theory of gases. This object is only attainable 
by the assumption of an elasticity more complex in character, 
and more difficult of explanation, than the mye of gases— 
the elasticity of a solid. Thus, even if the fatal fault in the 
theory, to which I have alluded, did not exist, and if we could be 
perfectly satisfied with the kinetic theory of gases founded on the 
collisions of elastic solid molecules, there would still be beyond 
it a grander theory which need not be considered a chimerical 
+ of scientific ambition—to ‘explain the elasticity of solids. 

f we could make out of matter devoid of elasticity a combined 
stem of relatively moving parts which, in virtue of motion, has 
the essential characteristics of an elastic body, this would surely 
be, if not positively a step in the kinetic theory of matter, at least 
a finger-post pointing a way which we may hope will lead to a 
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kinetic theory of matter. Now this, as I have already shown, 
we can do in several ways. In the case of the last of the com- 
munications referred to, of which only the title has hitherto been 
published, I showed that, from the mathematical investiga- 
tion of a en dominated combination contained in the 
passage of Thomson and Tait’s ‘‘ Natural Philosophy” referred to, 
it follows that any ideal system of material particles, acting on 
one another mutually through massless connecting springs, may be 
perfectly imitated in a model consisting of rigid links jointed 
together, and having “— rotating fly-wheels pivotted on some 
or on all of the links. e imitation is not d to cases of 
equilibrium. It holds also for vibration produced by disturbing 
the system infinitesimally from a position of stable equilibrium 
and leaving it to itself. Thus we may make a gyrostatic system 
such that it is in equilibrium under the influence of certain posi- 
tive forces applied to different — of this system ; all the forces 
being precisely the same as, and the points of application similarly 
situated to, those of the stable system with springs. Then, pro- 
vided proper masses—that is to say, proper amounts and distribu- 
tions of inertia—be attributed to the links, we may remove 
the external forces from each system, and the consequent vibra- 
tion of the points of application of the forces will be identical. 
Or we may act upon the systems of material points and springs 
with any given forces for any given time, and leave it to itself, 
and do the same thing for the gyrostatic system; the consequent 
motion will be the same in the two cases. if in the one case the 
springs are made more and more stiff, and in the other case the 
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angular velocities of the fly-wheels are made greater and greater, 
the periods of the vibrational constituents of the motion will 
become shorter and shorter, and the amplitudes smaller and 
smaller, and the motions will approach more and more nearly 
those of two perfectly rigid groups of material points, moving 
through space and rotating according to the well-known mode 
of rotation of a rigid body having unequal moments of inertia 
about its three principal axes. In one case the ideal nearly rigid 
connection between the particles is produced by massless exceed- 
ingly stiff springs; in the other case it is produced by the 
exceedingly rapid rotation of the fly-wheels in a system which, 
when the fly-wheels are deprived of their rotation, is perfectly 
—_ The drawings—Figs. 1 and 2—before you illustrate two 
such material systems.* The directi of rotation of the fly- 
wheels in the gyrostatic system—Fig. 2—are indicated by directional 


ellipses, which show in perspective the direction of rotation of the 
fiy-wheel of each gyrostat. The gyrostatic system—Fig. 2—might 
have been constituted of two gyrostatic members, but four are 
shown for symmetry. The inclosing circle represents in each case 
in section an inclosing spherical shell to prevent the interior from 
being seen. In the inside of one there are fly-wheels, in the inside 
of the other a massless spring. The projecting hooked rods seem 
as if they are presence a spring in each case. If we hang any 
one of the systems up by the hook of one of its projecting rods, and 
hang a weight to the hook of the other projecting rod, the weight, 
when first put on, will oscillate up and down, and will go on doing 
so for ever if the system be absolutely unfrictional. If we check 
the vibration by hand, the weight will hang down at rest, the pin 
drawn out toa certain degree; and the distance drawn out will 
be simply proportional to the weight hung on, as in an ordinary 
Ss balance. Here, then, out of matter possessing rigidity, but 
absolutely devoid of elasticity, we have made a perfect model of a 
spring in the form of a spring balance. Connect millions of 
millions of particles by pairs of rods such as these of this spring 


. an Big 1 the two hooked rods seen projecting from the sphere are 
conn by an elastic coach spring. In Fig. 2 the hooked rods are 
connected one to each of two opposite corners of a four-sided jointed 
frame, each member of which carries a gyrostat, so that the axis of rota- 
tion of the fly-wheel is in the axis of the member of the frame which 
bears it. Each of the hooked rods in Fig. 2 is connected to the frame- 
work through a swivel joint, so that the whole gyrostatic framework may 
be rotated about the axis of the hooked rods in order to annu the 

t of tum of the framework about this ax isdue to rotation 
of the fly-wheels in the gyrostat. 


balance, and we have a group of particles constituting an elastic 
solid; exactly fulfilling the mathematical ideal worked out by 
Navier, Poisson, and Cauchy, and many other mathematicians who, 
following their example, have endeavoured to found a theory of 
the elasticity of solids on mutual attraction and repulsion between 
a group of material particles. All that can possibly be done by 
this theory, with its assumption of forces acting according to any 
assumed law of relation to distance, is done by the gyrostatic 
system. But the gyrostatic system does, besides, what the system 
of apex § acting material particles cannot do; it constitutes an 
elastic solid which can have the Faraday magneto-optic rotation of 
the plane of polarisation of light; supposing the application of our 
solid to be a model of the luminiferous ether for illustrating the 
undulatory theory of light. The gyrostatic model ee oes ance 
is arranged to have zero t of tum as a whole, and 
therefore to contribute nothing to the Faraday rotation; with this 
arrangement the model illustrates the luminiferous ether in a field 
unaffected by magnetic force. But now let there be a different 
rotational velocity imparted to the jointed square round the axis 
of the two projecting hooked rods, such as to give a resultant 

t of tum round any given line through the centre of 
inertia of the system, and let pairs of the hooked rods in the 
model thus altered, which is no longer a model of a mere spring 
balance, be applied as connections between millions of pairs of 
particles as before, with the lines of resultant moment of 
momentum all similarly directed. We now have a model elastic 
solid which will have the property that the direction of vibration 
in waves of rectilinear vibrations propogated through it shall turn 
round the line of propagation of the waves, just as Faraday’s 
observation proves to be done by the line of vibration of light in 
adense medium between the poles of a powerful magnet. The 
case of wave front perpendicular to the lines of resultant moment 
of momentum—that is to say, the direction of propagation being 
parallel to these lines—corresponds, in our ical model, to 
the case of _ travelling in the direction of the lines of force ina 
magnetic field. 

Imagine a solid bored through with a hole, and placed in our 
ideal perfect liquid. For a moment let the hole be stopped by a 
onan. and let an impulsive pressure be applied for an instant 

iformly over the whole membrane, and then instantly let the 
membrane be dissolved into liquid. This action originates a motion 
of the liquid relatively to the solid, of a kind to which I have given 
the name of “‘irrotational circulation,” which remains absolutely 
constant, however the solid be moved through the liquid. Now, 
imagine the whole liquid to be enclosed in an infinitel a, rigid, 
containing vessel, and in the liquid, at an infinite distance from 
any part of the containing vessel, let two perforated solids, with 
irrotational circulation through each, be sieaal at rest near one 
another. The resultant fluid motion due to the two circulations 
will give rise to fluid pressure on the two bodies, which, if un- 

ced, will cause them to move. The force systems—force and 
torques, or pairs of forces—required to prevent them from moving 
will be mutual and opposite, and will be the same as, but opposite 
in direction to, the mutual force systems required to hold at rest 
two electro-magnets fulfilling the following specification. The two 
electro-magnets are to be of the same size and shape as the two 
bodies, and to be placed in the same relative positions, and to con- 
sist of infinitely thin layers of electric currents in the surfaces of 
solids ssing extreme diamagnetic quality—in other words, 
infinitely small permeability. The distribution of electric 
current on each body may be any whatever which fulfils the con- 
dition that the total current across any closed line drawn on the 
surface once through the aperture is equal to a } of the 
circulation through the aperture in the hydro-kinetic analogue. 
It might be imagined that the action at a distance thus pro- 
vided for by fluid motion could serve as a foundation for a 
theory of the equilibrium, and the vibrations, of elastic solids, 
and the transmission of waves like those of light through an 
extended quasi-elastic solid mediun. But unfortunately for this 
idea, the equilibrium is essentially unstable, both in the case of 
magnets, and, notwithstanding the fact that the forces are oppo- 
sitely directed, in the hydro-kinetic analogue also, when the 
several movable bodies—two or any greater number—are so placed 
relatively as to be in equilibrium. If, however, we connect the 
rforated bodies with circulation through them in the hydro- 
netic system, by jointed rigid connecting links, we may arrange 
for configurations of stable equilibrium. Thus without fly-wheels, 
but with fluid circulations through apertures, we may make a 
model spring balance, or a model luminiferous ether, either with- 
out or with the rotational quality corresponding to that of the 
true luminiferous ether in the magnetic fluid; in short, do all by 
the perforated solids with circulations through them that we saw 
we eould do by means of linked gyrostats. But something that 
we cannot do by linked gyrostats we can do by the perforated 
bodies with fluid circulation: we can make a model gas. The 
mutual action at a distance, repulsive or attractive ding 
to the mutual aspect of the two bodies when ing within 
collisional distance of one another, suffices to produce the change 
of direction of motion in collision, which essentially constitutes 
the foundation of the kinetic theory of gases, and which, as we 
have seen before, may as well be due to attraction as to repulsion, 
- far as we know from any investigation hitherto made in this 
theory. 

There remains, however, as we have seen before, the difficulty 
of providing for the case of actual impacts between the solids, 
which must be done by giving them massless spring buffers, or, 
which amounts to the same thing, attributing to them repulsive 
forces sufficiently powerful at very short distances to absolutely 
prevent impacts between solid and solid; unless we adopt the 
equally repugnant idea of infinitely small perforated solids, with 
infinitely great fluid circulations through them. Were it not for 
this fundamental difficulty, the hydro-kinetic model would 
be exceedingly interesting; and, though we could scarcely 
adopt it as conceivably a true representation of what gases 

ly are, it might still have some importance as a model 
configuration of solid and liquid matter, by which without 
elasticity the elasticity of a true gas might be represented. But 
lastly, since the hydro-kinetic model gas with perforated solids 
and fluid circulations through them fails because of the impacts 
between the solids, let us annul the solids and leave the _— 
performing irrotational circulation round vacancy, in the place 
of the solid cores which we have hitherto supposed; or let us 
annul the rigidity of the solid cores of the rings and give them 
molecular rotation according to Helmholtz’s theory of vortex 
motion. For stability the molecular rotation must be such as to 
give the same velocity at the boun of the rotational fluid core 
as that of the irrotationally circulating liquid in contact with it, 
because, as I have proved, frictional slip between two portions of 
liquid in contact is inconsistent with stability. There is a 
further condition, upon which I cannot enter into detail just now, 
but which may be understood in a general way when I say that 


liability of translational or impulsive energies of the individual 
vortices becoming lost in energy of smaller and smaller vibrations. 
As a step towards kinetic theory of matter it is certainly most 
interesting to remark that in the quasi-elasticity, elasticity looking 
like that of an india-rubber band, which we see in a vibrating 
smoke ring launched from an elliptic aperture, or in two smoke 
rings which were circular, but which have become deformed from 
circularity by mutual collision, we have in reality a virtual elas. 
ticity in Later devoid of elasticity, and even devoid of Ca: 
the virtual elasticity being due to motion, and generated by the 
generation of motion. 


LOCOMOTIVE RUNNING SHED, TAFF VALE 
RAILWAY, CARDIFF.* 


By Mr. C. H. Ricuks. 

THE increase during the past few years in the traffic of the 
Taff Vale Stadler made it nece ee to remove the Cardiff engine 
shed from the Cardiff terminus to Cathays. The arrangements of 
the new shed, with its adjacent yard and .  eranacne are shown 
in the accompanying drawings, Figs. 1 and 2. 

Main shed.—The main shed is built to accommodate sixty large 
tender engines, and is 383ft. long inside the walls, Fig. 1. It com- 
prises two spans of 67ft. each, divided by a centre wall, which is 
supported by elliptic arches, resting upon brick pillars, Fig. 2. 
There are five s under each span, making ten in all. Midway 
in the length of the shed is placed a steam traverser, 40ft. long, 
which works at the floor level right across both spans of the shed, 
so as to remove engines from any one of the ten roads, The pits 
are numbered from No. 1, on the eastern side of the shed, up to 
No. 10, on the western side. The same numbers hold good for the 
corresponding lines of road throughout the entire length of the 
shed—that is to say, both north and south of the traverser; and 
the length of the shed is divided into six divisions or tiers of berths, 
Commencing from the ten pairs of outlet doors at the north end, 
the first berth is lettered A; > i. the ten engines against 
the doors will be in berths 1 Ato 10 A. The next tier of berths is 
lettered B; and so on to F, the last at the south end, which is 
invariably used for ‘‘ day-in” engines. This plan of berthing the 
engines of each ‘‘ booked train” enables the men to find their 
engines at once when they come on duty, and obviates delay, 
which otherwise would inevitably arise in so large a shed. 

Engine pits.—The main " are 3ft. Gin. deep, and extend 
throughout the entire len of the shed, excepting under the 
traverser. In all the pits there are drains at intervals of 46ft. 10in., 
each of which is trapped with a syphon box; underneath the box 
is a sump, 2ft. square and 3ft. deep, for the purpose of catching 


CHAIR FOR TURNTABLE RACE 


ri} 
| 


ili 


ELEVATION 


i | | | 
WA 


PLAN 
any refuse; and the drain pipes lead away at a height of 2ft. from 


the bottom of the sump. In every alternate space between the 
pits there is a water main, with hydrants at every 37ft. Gin. These 
are covered with cast iron frames, having a small lifting flap for the 
insertion of the stand pipe, which keeps the hose clear of the floor ; 
and when not in use, the whole falls flush with the floor. All 
the hydrants have screwed plugs, and are of course duplicates of 
one another, as shown half full size in Fig. 3. Between all the 
roads the floor of the shed is pitched with firebrick set on edge. 
At the berths at the south end, called the ‘‘day-in” tier, pieces 
of hard wood are let into the pitching alongside each road, for 
placing lifting jacks upon ; and along the wall at the south end of 
the shed, adjoining these berths, are the fitters’ benches. 

_ Workshops and offices.—Across the south end, and covered by con- 


it is a condition of either uniform or of increasing lecul 
rotation from the surface inwards, analogous to the condition 
that the density of a liquid, resting for example under the in- 
fluence of gravity, must either be uniform or must ter 
below than above for stability of equilibrium. All that I have 
said in favour of the model vortex gas composed of perforated 
solids with fluid circulations through them holds without modifi- 
cation for the purely hydro-kinetic model, composed of either 
Helmholtz cored vortex-rings or of coreless vortices, and we are 
now troubled with no such difficulty as that of the impacts 
between solids. Whether, however, when the vortex theory of 
is thoroughly worked out, it will or will not be found to 
fail in @ manner analogous to the failure which I have already 
pointed out in tion with the kinetic theory of gases com- 
posed of a little elastic solid molecules, I cannot at present under- 
take to speak with certainty. It seems to me most probable 
that the vortex theory cannot fail in any such way, because I 
have been able to find out hitherto regarding the vibration of 
vortices, whether cored or coreless, does not seem to imply the 


of the same roofs, are placed the workshops and offices, 
Fig. 1. The coppersmiths’ shop, G, entered through the end wall at 
the south-west corner, is 19ft. 6in. wide and 19ft. 3in. high to the 
eaves. Adjoining this come the boiler shop, H, and smiths’ shop, also 
entered from the main shed, near the oaltedinnl centre wall ; 
these two shops together occupy the end of the western span. In 
the eastern span, and having also an entrance from the shed, comes 
the machine shop, K, in the corner of which is placed the chief 
foreman’s office, 1; then the passage for the workmen’s entrance, J, 
and finally a tier of timekeepers’ offices. The southern extension 
of the main roof is 30ft., and consequently all these shops have an 
equal width, as shown in the plan, Fig. 1. The offices on the 
eastern side of the entrance passage are two in number; the one 

L, nearest the shed being for the train-booking timekeeper, and 
the other, M, for those taking enginemen’s “‘ trips” and shedmen’s 
tickets. Adjoining the latter, but covered by a lean-to roof, is a 
trainmen’s waiting-room, N, where the men remain to give their 


* Paper read before the Institution of Mechanical Engineers, at Car 
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‘‘ trips” off, and await orders for trains. The lean-to roof extends 
across the whole south end of the shed, and under it are placed 
two long mess-rooms, P, of 30ft. length and 14ft. 6in. width, and also 
the stationary engine and boiler-houses, R, Fig.1. The lighting of 
the shed is by gas, but it is intended to light the yard and 
approaches by electricity. 

the shed at the northern or outlet end the 
ten lead to separate drop pits, each of which has a large 
syphon drain, fitted with similar sumps to those in the shed ; and 
with water jets so arranged as to enable the men, when droppi 
fire, to set them at any angle, as shown full size in Fig. 4, an 
throw the water into the ash pan without the use of flexible hose. 
Fm rman pd drop pits are erected two double-fire furnaces, for 
lighting the engines; and there is also a third by the doors of the 


traverser. On the further side of the drop pits are five water | there isa sand-drying kiln. This has three furnaces, and the flues 


cranes, placed between alternate pits, and each capable of supply- are so as to heat 406 square feet of drying platform, 
ing two roads. | which is made of fire-brick. The sand is first thrown in through 
Yard.—Passing out into the yard, there are cross-over roads | doors in the front of the kiln, ranged above the stoke-plates, and 
with compound shunts, so as to lead the engines out is there received upon an inclined iron slide, the bottom end of 
from any of the ten shed roads to the six main running lines that | which rests upon the front edge of the kiln; any excess of 
lead from the yard, or to the main coal stage roads. There are | moisture in the sand runs down the slide and is at once con 
three junctions to get from the yard to the main line. The coal into steam. The sand from the slide is cast and spread out upon 
stage has a double platform, with a road for the wagons in the | the kilns, and in process of drying is gradually worked by hand 
centre, and a road on the outside of either platform for the engines. | across to the delivery side, where, when dry, it}is cast upon a 
The platforms are 133ft. 3in. long, and each is fitted with three | sloping screen, and the fine sand passing through is taken to the 
coal cranes and nine tumbler buckets for working. s upon the coal stage, the rough refuse being thrown out.44:™ 
Sand drying.—Between the coal cranes are placed tanks for Water supply.—The water used at this sned is pumped up from 


containing dried sand, and in close proximity to the coal stage | a well by means of a Tangye “special” pump, which delivers it 
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into a cast iron tank, supported by wrought iron girders that rest 
upon a stone building. The bottom of “the tank is 25ft. above the 
ground. The well is 53ft. depth, of which 7ft. is subsoil, 9ft. 
gravel, and 37ft. marl. From this depth about 7000 gallons per 
hour are obtained. The water cranes are of the ordinary type, and 
require no special notice. 

_ Lurntable.—The main girders of the turntable are semi-elliptic 
inverted, of rivetted plate, and of treble T-section. The centre 
piece is supported by two short wrought iron beams. The centre 
pivot is composed of a round pin, as shown one quarter full size 
in Fig. 5, supported by a cast iron cone in two parts, which rests 
upon the centre foundation stone. Between the top of the cast 
iron cone and the point of the pin is inserted a case-hardened 
washer of double convex section, to reduce the friction. The ends 
of the table are carried round the race upon four cast iron wheels, 
two at either end, which are shod with crucible steel tires of 
2ft. 11gin. diameter. The short axles of the wheels run in plummer 
blocks attached to cast iron frames, which support the extreme 
ends of the table. The race is of ordinary double-headed steel 
rails, fixed in special chairs with adjustable keys; the chairs are 
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driving engines are a pair of 8in. cylinders, with 12in. stroke ; they 
have a suitable vertical boiler. In working across the shed, the 
traverser runs into the western side recess, Fig. 1, which enables 
engines to be taken out of the building without passing through 
the northern half of the main shed. This arrangement also 
obviates the necessity of having large doors of the whole width of 
the traverser pit. 

Roof.—The main roof framing, Fig. 7, is a compound of iron, 
both wrought and cast, with ties of mild steel. The covering is 
two-fifths of slates, laid upon wood planking, and three-fifths of 
rough ribbed glass in cast iron frames. The whole of the engine 

S$ are covered with smoke trunking, made of galvanised sheet 
iron, 2ft. llin. wide by 3ft. 5in. deep, and with outlet chimneys 
carried up through the roof at intervals of 35ft. 8in. All of these 
chimneys have holes cut in them just before they reach the roof, so 
as to draw off any smoke or steam which may have escaped into 
the roof. In addition to the foregoing description of the running 
sheds, advantage may be taken of this opportunity for mentioning 
one or two smaller matters which may 4 worthy of attention in 
the working of locomotives. 
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carried upon stone. Although this table is of the ordinary con- 
struction, it works so well without any cog gearing that the author 
thought the mention of it might be of interest. 

Traverser.—The main frames of the traverser, Fig. 6, are com- 
posed of eighteen pairs of double-headed steel rails, laid trans- 
versely, and joined together by angle iron and wrought iron plate 
both diagonally and transversely, with cast iron distance pieces 
intervening, the whole rivetted together both top and bottom, 
thus forming a broad shallow box girder, upon which are laid the 
the bridge rails that carry the locomotive. This box girder is 
formed for a width of 9ft. 9in.; but the double-headed rails are 
made to extend a distance of 8ft. 10in. beyond on either side; 
and to these are attached the cast iron ing blocks, which 

the axles of the traverser wheels. On the western 
side these rails are still further extended, so as to form a 
platform, upon which are carried the boiler and os that 
work the machine. Upon the same side the axles of the bearing 
wheels are prolonged, so as to attach to them cog-wheels, into 
which gear main pinions of the driving engines, Fig. 6. The 


Flange Lubricator.—A contrivance lubricating 
flanges of the leading wheels of an engine when running roun 
curves is shown half full size in Fig. 8. It is composed of three 
small vessels, one placed on either side, and the third in the centre 
of the leading end of the engine, under the foot-plate. The middle 
vessel is a closed tank, which is connected with both the others by 
means of a gin. copper pipe. Itisalso connected with the tender or 
feed-water tank by another pipe, on which is arranged a small inlet 
valve I, worked by a float F in the vessel; and this float admits 
water up to a certain level B only. In each of the twoside vessels is 
fixed a small syphon 8, the top of which stands at a certain height 
above the ordinary water level B, so that no water will flow out 
through the syphon unless the water levelisraisedaboveitstop. From 
the syphon a pipe passes down to deliver the overflowing water on 
the ream of the leading wheel. To put the apparatus into work- 
ing order, water is poured into all three vessels until it rises to a 
height B, at which the float F closes the inlet valve I. When the 
engine is running round a ‘curve, the centrifugal force causes the 
water to flow towards the outside of the curve, where it rises in the 


vessel at that side, and flows over the top of the syphon, and down 
to the flange. This continues till the engine leaves the curve ; 
when the water will resume a uniform level in all three vessels, 
and the float F will drop and admit a supply to bring the level up 
to its normal height. 

Jet for washing rails.—For washing the road clean during dirt: 
weather, a simple device, shown one-quarter full size in Fig. 9, 
consists in meping a very small jet of water from the boiler, 
directed upon the in front of the driving wheels. This a e- 
ment has been found most efficient during the past winter, andthe 
saves a considerable quantity of sand. 

High-speed air compressor.—Although not connected specially 
with locomotive engines, a small high-speed air compressor, shown 
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full size in Fig. 10, may be of some little interest, and will be 
shown to the members visiting the locomotive shops. It was 
designed some five or six years back for testing the effect of air 
mixed with steam, and was used for a few weeks. It has worked 
up to 120 revolutions per minute, and compressed air up to 250 Ib. 
“¥ uare inch, delivering at each stroke its whole volume of air, 
5 cubic inches, without any loss through clearances, the cylinder 
being 4in. diameter and 6in. stroke. It is constructed on the prin- 
ciple of a water piston, sucking in and discharging again at each 
stroke a very small — of water. A very similar air com- 
pressor has recently been brought out in Belgium as something 
new. 


PROGRESS OF MECHANICAL SCIENCE.* 
By Str FREDERICK BRAMWELL, F.R.S. 


At our Jubilee meeting at York, I called the attention of the 
Section to the fact that in 1831, when the Association first met in 
that city, they arrived there laboriously by the stage coach, an 
that practically the Manchester and Liverpool, the Stockton and 
Darlington, and some few others, were the only railways then in 
existence. I also called their attention to the fact that in 1831 
there were but very few steamers. I find the total number regis- 
tered in the United Kingdom in that year was only 447. If ler 
this condition of things, the proposition had been made in 1832 at 
Oxford, as it was e in 1882 at Southampton, that the next 
meeting but one of the Association should take place in Montreal, 
the extreme probability is that the proposer would have been safely 
lodged in a lunatic asylum, for suggesting that that which might 
have involved a six week’s voyage out, and a four weeks’ voyage 
back, could ever be seriously entertained. Further, to give once 
more the hackneyed quotation, some few years after this, i.¢., in 
1836, Dr. Lardner established to his own satisfaction conclusively, 
that no vessel could ever steam across the Atlantic the whole way. 
A striking instance of the mistakes made by scientific speculation ; 
a branch of science widely differing in the value of its results from 
those branches which deal with absolute demonstration. Un- 
deterred, however, by such adverse opinion, the engineers ‘‘ kept 
on ing away,” experimenting, improving, and progressing, 
until the scientific speculation was met with the hard fact of the 
Atlantic voyage steamed the whole way the Sirius and by 
the Great Western in 1838. The impossible was proved to be 
the possible, and from that day to this the advancement of steam 
ocean navigation has continued. The six weeks’ voyage, sailing 
westward, of the year 1831, has become converted into but little 
over six days. And thus it is that that which would have been a 
mad proposition in the year 1832, became a perfectly rational one 
in 1882; and the deliberations of the general committee on the 
proposition were not directed as to whether it would be possible to 
convey the members with certainty, expedition, and economy 
across the Atlantic, but as to whether it was expedient or not on 
general grounds to hold for the first time a meeting of the British 
Association elsewhere than in some city of the United Kingdom. 
I say again that the possibility of such a meeting is absolutely due 
to the engineer, and that therefore, on this ground, the present is 
an appropriate occasion to magnify G, the Mechani ion of 
this Association. It is true that the man who looks only at that 
which is on the surface may say, ‘‘ You arrogate too much to your- 
selves. You ignore—to which I say Heaven forbid !—the skill and 
ing of your sailors. You ignore commercial enterprise. You 
ignore the development of iron and steel manufacture, which have 
enabled you to build the steamers of the present day. You ignore 
the increased output of the best steam coal in the world, and you 
attribute the whole result to the engineer.” Such an objector 
would be in the condition of that man who, in answer to 
Stephenson’s question, ‘What is causing that railway train to 
move?” said, “*Why, I suppose the coal that is burning in the 
locomotive ;” and who was met by that grand and comprehensive 
answer, that it was the ‘‘Sun,” for the coals were a uence, 
and not a first cause. Similarly I venture to say that the mecha- 
nical engineer may lay claim to be the central source which has 


* Presidential address, Mechanical Section. British Association at 
Montreal. 
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vivified and ¢e8 rise to the improvements in the manufacture of 
iron and steel, in the construction of engines, and in the develop- 
ment of our collieries. There are those I know who object that 
Section G deals too little with pure science, too much with its 
applications. It may be,as the members of Section G might retort, 
that it is possible to attend so much to pure science as to get into 
the unchecked region of scientific speculation, and that had the 
bers of Section G been debarred from the application of 
science, the speculation of Dr. Lardner might to the present day 
have been accepted as fact. I have quoted it before, but it has so 
important a bearing on this point, and comes from a man of such 
high authority, that I cannot refrain from once more giving you 
Dr. aan views on this question. ‘‘The knowledge of nature, 
and the progressive mastery over the powers of nature, a the 
interaction of two things—namely, thought conceived and thought 
executed ; the conceptions of the brain, and the realisation of 
those conceptions by the hand. The history of the human intellect 
hardly furnishes a more striking illustration of this interaction of 
thought and fact than that furnished by the Association of Physics 
and Engineering. Take, for instance, the case of steam. Without 
ae its ee the thought of applying steam could not have 
arisen, hence the first step was physical examination, But that 
examination suggested practice, and the steam engine at last saw 
the light; thus experimental — was the seedling from which 
the steam engine ee 3 But the matter did not end here. The 
positions of debtor and creditor were soon reversed, for the stu- 
pendous operations of the steam engine forced men of thoughtful 
—— minds to inquire into the origin of the power of steam. 
uess succeeded guess, inspiration succeeded inspiration ; the ever 
present fact of our railways, and our power looms, and our steam- 
ships gave the mind no rest until it had answered the question, 
How are heat and steam, its instruments, related to mechanical 
power? Had the works of the engineer not preceded the work of 
the natural philosopher, this question would never have been asked 
with the is, nor y d with the vigour, nor answered with 
the success which have attended it. It was the intellectual acti- 
vity excited by the work which the civil engineers of England had 
accomplished that gave to philosophy the theory of the conserva- 
tion of energy, including the dynamical theory of heat. 


The se genius of the future is certain to derive from this 


sound theory from sound practice, and both die of cere an 
thin’ 


sound sense, well worthy of being borne in mind and of ing acted 
on, and will, therefore, concur in the propriety of Section G dealing 
with engineering subjects generally as well as with abstract 


Section A: Mathematical and Physical Science.—The connection 
between this Section and Section G is most intimate. With any 
i man I should have referred, in re of this intimate 
connection, to the fact that the president of A this year is a mem- 
ber of the Council of the Institution of Civil Engineers; but when 
I remind you that it is Sir William Thomson who fills this double 
office, you will see that no deduction such as I have hinted at can 
be drawn from his dual functions, because the remarkable extent 
and versatility of his attainments qualify him for so many offices, 
that the mere fact of his holding some one double position is no 
certain evidence of the intimate connection between the two. But 
setting aside this fact of the occupancy of the chair of A by a civil 
engineer, let us remember that the accomplished engineer of the 
present day must be one well grounded in thermal science, in 
electrical science, and for some branches of the profession in the 
sciences relating to the re of light, in optical science and 
in acoustics ; while, in the other branches, meteorological science, 
photometrical science, and tidal laws are all important. Without 
a knowledge uf thermal laws, the engineer engaged in the 
construction of heat motors, whether they be the steam en- 
ine, the gas engine, or the hot air engine, or engines 
ding upon the expansion and contraction under changes 
of temperature of fluids or of solids, will find himself groping 
in the dark; he will not even understand the value of | his 
own experiments, and therefore will be unable to deduce laws from 
them; and if he make any progress at all, it will not guide him 
with certainty to further development, and it may be that he will 
waste time and money in the endeavour to obtain results which a 
knowledge of thermal science would have shown him were impos- 
sible. Furnished, however, with this knowledge, the engineer 
starting with the mechanical equivalent of heat, knowing the 
utmost that is to be attained, and starting with the knowledge of 
the calorific effect of different fuels, is enabled to compare the 
results that he obtains with the maximum, and to ascertain how 
far the one falls short of the other. He sees even at the present 
day that the difference is deplorably large, but he further sees in 
the case of the steam engine that which the pure scientist would 
not so readily appreciate, and that is how a great part of this loss 
is due to the inability of materials to resist temperature and pres- 
sure beyond certain comparatively low limits; and he thus perceives 
that unless some hitherto wholly unsuspected, and apparently impos- 
sible, improvement in these respects should be made, fwreenre 4 
speaking, the maximum of useful effect must be far below that whic 
pure science would say was possible. Nevertheless, he knows 
that within the practical limits great improvements can be 
made; he can draw up a debtor-and-creditor account, as Dr. 
Russell and myself have done, and as has been done by Mr. 
William Anderson, the engineer, in the admirable lecture he gave at 
the Institution of Civil ineers in December last, “ the 
Generation of Steam and the Thermo-dynamic Principles Involved.” 
Furnished with such an account, the engineer is able to say, in the 
language of commerce, Iam debtor to the fuel for so many heat 
units; how, on the credit side of my account, do I discharge that 
debt? Usefully I have done so much work, converted that much 
heat into energy. Uselessly I have raised the air needed for com- 
bustion from the temperature of the atmosphere to that of the 
gases escaping by the chimney; and he sets himself to consider 
whether some portion of the heat cannot be abstracted from these 
gases and be transmitted to the incoming air. As was first poin 
out by Mr. Anderson, he will have to say a portion of the heat has 
been converted into energy in displacing the atmosphere, and that, 
so far as the gaseous ucts of the coal are concerned, must, I 
fear, be put up with. He will say, I have allowed more air than 
was needed for combustion to pass through the fuel, and I did it 
to prevent another source of loss—the waste which occurs when 
the combustion is imperfect; and he will begin to direct his atten- 


tion to the use of gaseous or «f liquid fuel, or of solid fuel reduced ! wit 


f cacg discovery of induced electricity, there 
it 


to fine dust, as by Crampton’s process, as in these conditions the 
supply may be made continuous and uniform, and the introduction, 
of air may be easily regulated with the greatest nicety. He will 
say, I am obliged to put among my credits—loss of heat by 
convection and radiation, loss by carrying icles of water 
over with the steam, loss by condensation within the cylinder, 
loss by —_ in valves and passages, loss by excessive 
friction or by leakage; and he will as steadily apply himself to the 
extinction or the diminution of such causes of loss, as a 
prudent Chancellor of the Exchequer would watch and cut down 
every unproductive and y expenditure, It is due to the 
guidance of such considerations as these that the scientific engineer 
has been enabled to bring down the consumption of fuel in the 
steam engine, even in marine engines such as those which pro- 
pelled the ship that brought us here, to less than one-half of that 
which it was but a few years back. It is true that the daily con- 
sumption may not have been reduced, that it may be even greater, 
but if so it arises from this, that the travelling public will have 
high speed, and at present the engineer, in his capacity of naval 
architect, has not seen how—notwithstanding the great improve- 
ments that have been made in the forms of vessels—to obtain high 
speed without a large expenditure of power. I anticipate from the 
application of thermal science to practical engineering, that great 
results are before us in those heat motors, such as the gas engine, 
where the heat is developed in the engine itself. Passing away 
from heat motors, and considering heat as applied to metallurgy : 
From the time of the hot blast to the regenerative furnace, it is due 
to the application of science by the engineer that the economy of 
the hot t was originated, and that it has been developed by. the 
labours of Lowthian Bell, Cowper, and Cochrane. Equally due 
to this application are the results obtained in the regenerative 
furnace, in the dust furnace of Crampton, and in the employment 
of liquid fuel, and also in operations connected with the rarer 
saatale, the oxygen furnace and the atmospheric gas furnace, and, 
in its incipient stage, the electrical furnace. To a right knowledge 
of the laws of heat, and to their application by the engineer, must 
be attributed the success that has attended the air —— 
machines, by the aid of which fresh meat is at the end of a long 
voyage delivered in a perfect condition; and to this application we 
owe the economic distillation of sea water by repeated ebullitions 
and condensations at successively decreasing temperatures, thus 
converting the brine that caused the Ancient Mariner to exclaim, 
‘““Water, water everywhere, nor any drop to drink,” into the 
purest of — waters, and thereby rendering the sailor inde- 


Section A—whether we consider the naval architect preparing his 
design of a vessel to cleave the waves with the least resistance at 


the highest speed, or whether we consider the unparalleled series of _ 


experiments of that most able Associate of Naval Architects, the 
late William Froude, carried out as they were by means of models 
which were admirable in their material, their mode of manufac- 
ture with absolute accuracy to the desired shape, and their mode of 
traction and of record, we must see that both architect and experi- 
menter should be able to apply mathematical science to their work, 
and thatitis in the highest degree desirable that they should possess, 
as Froude did, those most excellent gifts, science practical know- 
ledge. Again, themathematical side of Section A has to be “p lied by 
engineers when considering the strength and proportion of boilers, 
ships, bridges, girdeis, viaducts, retaining walls, and in short the 
whole of the work with which an engineer is entrusted. Notable 
instances of great bridges will occur to all our minds, especially 
meeting as we are in this Continent of grand streams, Eads’ St. 
Louis Bridge, Roebling’s Ni Bridge, and his and his sons’ 
East River Bridge, Gzowski’s International Bridge, and going 
back to our own land, Fowler and Baker’s Bridge over the Forth. 

Passing from Section A to Section B, there is evidently so much 
overlapping of these sections that a good deal that I have said in 
reference .to Section A might properly have been reserved for 
Section B. The preparation from the ore of the various metals is 
in truth a branch of engineering; but to enable this to be 
accomplished with certainty, with economy, involving the not 
throwing away of that which is called the waste product, but 
which is frequently a valuable material, it is essential that the 
engineer and the chemist should either be combined in one and the 
same person, or should go hand in In the manufacture of 
pig iron it is absolutely necessary that the chemical constituents of 
the ore, the fuel, and the flux should be thoroughly understood, 
and that the excellence of the process followed should be tested 
by an analysis of the slag. For want of this chemical knowledge 
th ds upon th ds of tons of bad pig iron have been made, 
and thousands upon thousands of tons were formerly left in the 
issuing slag. Similar remarks apply to the production of lead and 
of one from the ores, and still more do they apply to that great 
metallurgical manufacure of the last few years—‘‘ steel.” In the 
outset steel was distrusted because of the uncertainty of its 
behaviour, but the application of chemical science now enables the 
manufacturer to  aporag: with precision the material required to 
fulfil the physical tests imposed by the engineer. Reverting to 
the water engineer, the chemist and the microscopist havé their 


ndent of fresh water storage. With respect to the appli 

y the engineer of electrical science, it is within the present 
generation that electricity has passed from the state of a some- 
what neglected scientific abstraction into ctical use:—First, by 
the establishment of the land telegraph, then by the develoy t 


applied to ascertain the purity of the intended source, 
and as in the case of Clark’s beautiful process, by the application 
of chemistry, water, owing its hard to that cause, 
carbonate of lime, is rendered as soft as the water from the 


into the submarine cable, by means of which any one of us visitors 
here in Canada may be in instant communication with his own coun- 
try, and may be sowithout a selfish exclusive occupation of the cable, 
for once more the application of science has solved that apparently 
impossible — of employing a single wire to be at one and the 
same time the transmitter of multiple electric messages, and messages 
in opposite directions. Then, thanks tothe — of Faraday’s 
as been, during the 

quarter of a century, the progressive development of the 
dynamo machine, whereby the en of ordinary motors, such as 
steam engines, is converted into electrical energy, tent to 


lake. Taking that other branch of engineering 
commonly coupled with water, viz., the supply of gas, the 
engineer is helpless without the application of chemistry. From 
the examination of the coal to be used, to the testing of the gas 
to be supplied, there is not one stage where chemical science is not 
n The consumer requires gas which shall be as nearly as 
possible a pure hydrocarbon of high illuminating power, and it 
might well have been that a person to whom was delivered the 
crude gas as it issued from the retort would have said, ‘‘ Certain 
things may be separated out more or less, but to practise on the 
wholesale scale the delicate operations which will be needed to 


deposit metals, to—as has already been said—fuse them, to light 
not only isolated buildings, but extensive areas of towns and cities, 
and to transmit power to a distance, whether for manufacturing 
purposes or for the railway or tramcar; and thus the miracle is 
peformed of converting a waterfall into a source of light, as at 
Sir William Armstrong’s house, or into the origin of power for a 
railway, as at the Giant’s Causeway. To the application of elec- 
trical science is due the self-exciting of the dynamos and the con- 
struction of secondary batteries, enabling a development of elec- 
tricity to be continued for many hours. In the United Kingdom, 
general electric lighting, that is to say, the lighting of large sec- 
tions of a town from a central station, has been stopped by the 
most unwise, because most unjust, conditions imposed by the 
Government General Electric Lighting Act of 1882. A new and 
meritorious industry, which should have been granted the same 
privileges as are accorded to other industrial undertakings 
needing parliamentary powers, was subjected to this most 
unjust condition: that at the end of twenty-one years the 
public authority of the town or place lighted should have the 
option of buying the undertaking for the then value of the 
mere materials, and that if the authority did not choose to pur- 
chase—for it was not bound to buy—at every subsequent five-year 
period this option should re-arise ; that is to say, that a new under- 
taking, which would require years for its general acceptance—for 
the public is slow to take upa novelty—was, after the experimental 
and non-paying stage had been , to be practically forthwith 
taken away for a mere fraction of the capital that had been outlaid 
if the undertaking paid, but was not to be taken away if it did not 
pay. Such, in spite of the teaching of Section F, is the condition 
to which our Government has arrived in respect of economic science. 
The next electrical matter I have to touch upon, that of the tele- 
phone and microphone, with which will for ever be associated the 
names of Graham-Bell, Edison, and Hughes, has, as regards the 
ublic use of the telephone, been all but similarly treated in the 
United Kingdom. It has been declared to be within the telegraphic 
monopoly given by Parliament to the Post-office nine years before 
the telephone was invented, and the power to use it depends 
entirely upon the grace and favour of the Post-office, a grace and 
favour not always accorded; and even when accorded, coupled 
with limitations as to distance, and coupled with a condition of 
payment of 10 per cent. of the receipts by the companies to 
the Post-office as a royalty; and all this use Government has 
mea trader in electrical intelligence, and fears the competi- 
tion of the telephone with its telegraphs. No one in the ship- 
loving countries of England, Canada, and the United States can 
refrain from feeling the warmest interest in all connected with 
navigation, and we know how ek alas! the prosperous 
voyage across the wide and fathomless ocean ends in shipwreck 
and disaster when the wished-for shore is approached, and when 
the sea is comparatively shallow. Except for the chance of col- 
lision, there is, in a staunch ship, little danger in the open ocean, 
but on nearing the shore, not only is the liability to collision 
increased, but shoals and sunken rocks render navigation perilous, 
and it is on the excellence of the lighthouses and lightships, that 
—coupled with soundings—the sailor relies. These structures and 
appliances are confided to the engineer, and to be efficient they 
require him to be able to apply the teachings of Section A in 
optical science, and in the case of fogs, or as regards buoys at 
night time, the science of sound. I parenthetically alluded to 
soundings as one—indeed, a principal one—of the safeguards of 
ships when approaching shore. It is important in these days of 
high speeds that these should be made with case and without the 
necessity of stopping the ship, or even of diminishing its velocity. Sir 
William Thomson, by the application of the science of pneumatics, 
has enabled this to bed the 
pass, midst all the difficulties attendant upon its being situated on an 
iron or steel structure, should be trustworthy. And hereSir William 


1 the illuminating gas from its multifarious accompanying 
impurities is a hopeless undertaking, and must be so if for no 
other reason than this—the excessive cost that would be entailed.” 
But what are the facts? Although I for one do not like to sit in 
aroom where gas is burnt, unless special provision is made for 
taking away the products of bustion, the engineer of the pre- 
sent day, thanks to the application of chemical science, delivers 
gas to the consumer in a state of comparative purity—although 
it may have been made from impure coal—which but a few years 
ago would have been deemed impossible; and so far as this im- 
provement from being attended with extra cost, that the residual 
products not now uncommonly all but pay the whole cost of the 
coal, and in some rare instances even leave a slight profit to go 
towards the charge for labour. Again, it is by the application of 
chemical science in the dynamite and the gun-cotton of the 
pas day that the engineer is enabled to prepare submarine 
oundations, to blast away shoals, and to drive tunnels through 
rock of a character that cannot be dealt with by mere cutting- 
machines. Equally to the application of chemistry is it due that 
there are hopes, by the employment of lime cartridges, of breaking 
down coal without that risk of igniting fire-damp which is 
attendant upon the use of gunpowder. I need hardly observe that 
much more might most pertinently be said on the way in which 
the engineer applies chemical science. In fact, those ways are so 
multifarious, that a volume might be written upon them, but I 
must pass on and ask you to consider how the engineer applies 
geological science, the science treated by Section C. I have ly 
spoken of the engineer supplying towns by water collected from the 
surface; even he, however, must have a knowledge of geology, for 
without it he will not know what places are apt for the huge 
reservoirs he constructs, nor where he can in safety make his 
enormous embankments. In this continent of vast lakes‘one feels 
it must excite a sensation of the ridiculous when a “‘ Welsh lake” is 
spoken of, but I must ask you to believe you are in Lilliput, and to 
—e that the ‘‘ Bala Pond ” of eleven hundred acres in extent is 
ly “‘ Bala lake,” as it is called. Within a few miles of that, our 
friends at the other end of the Atlantic steam ferry, the inhabi- 
tants of Liverpool, are now constructing under the engineering and 
advice of Mr. Hawksley, a waterworks which will involve the 
formation, I believe one may safely say the re-formation, of a lake, 
practically the same area as that of Bala, of some 80ft. in depth, 
and containing between the overflow and the point of lowest dis- 
charge nearly twelve thousand million gallons. This lake will be 
made by the throwing from side to side of the valley of a 
solid stone bank, 100ft. above the ground, 140ft. above the 
deepest part of the foundations, and 113ft. thick at its 
thickest part. Contrasted with Lake Superior this new 
lake will be small, a thing demanding a microscope even, 
but the bursting of the wall would liberate a body of water 
sufficient to carry death and ruin throughout a considerable 
district. It is, therefore, in the highest degree important that 
whether he be constructing the solid stone wall, or the more 
common earthen embankment with a puddle trench, the engineer 
should so apply geological science as to ensure the safety of his 
work. But in those cases where the waterworks engineer has to 
derive the supply from underground sources the application of this 
science is still more necessary; he must know whether he is likely 
to find a water-bearing stratification at all—if so, where it receives 
the rain from heaven, and the extent of the area which receives it; 
in what direction the water travels through it, what is the varying 
height of water in the different of the stratification giving 
the “‘ head” to produce that travel; how far this height is likely to 
be affected by the pumping of the desired quantity; whether, if 
near the outflow into the sea, the pumping is likely to reverse the 
direction of tke current, and to bring back brackish water, and 
whether the rocks are of such a character as to be liable to yield a 
water impregnated with iron or with lime, and whether these 
water-bearing rocks are accessible from the surface without the 


has applied the science of magnetism in his improved pass to 
the practical purposes of navigation. To go to another important 
branch of engineering—water supply. The engineer dealing with 
a district to be fed from the surface will find himself very deficient 
if he have not the power of applying the science of meteorology to 
the work that he has in hand; he must know, not the average rain- 
fall, for that is of but little use to him, but the maximum, and 
most important of all, the minimum rainfall over a consecutive 
period of years: the maximum so that he may provide sufficient 
channels and by-washes for floods; the minimum so as to provide 
sufficient storage. He must know what are the losses by evapora- 
tion, what are the chances of frost interfering with his filters and 
ith his distributive plant. Coming to the mathematical side of 


tion of costly and laborious work in passing through over- 
lying stratifications of an unfit or it may be even of a dangerous 
c ter. It need hardly be said that the engineer when engaged 
in metalliferous mining, or in the extraction of coal or of petroleum, 
unless he appiies the science of Section C, is but a haphazard 
explorer whose work is more likely to end in disaster than in 
success, Again, the engineer when laying out a railway, has to 
consider the geological features of the country in determining the 
angles of his cuttings, and to determine where it becomes more 
economical to tunnel than tocut. Indeed, without the application 
of that science to engineering there are some enterprises on the 
feasibility of which the engineer would not be able to pronounce 
an opinion—a notable instance, the Channel Tunnel. The engineers, 


originated fact, and fact originated thought. In the develop- ais 
ment of science these two powers are coequal; each in turn 3 
ceasing to be a consequence, and becoming a creative cause. 

The Atlantic cable also had its small beginnings in the labora- 

tory of the physical inquirer. Here, as before, experimental physics 

led the way to engincering facts of astounding magnitude and skill. 

But here also the positions of debtor and creditor have been < 
reversed, for the work of the engineer has caused the physical 

inquirer to pursue his investigations with a thoroughness and 

vigour, and has given to those investigations a scope and magnitude 

which, without the practical stimulus, would have been impossible. 

The consequence is that the practical realisation of sending electric : 

messages along the bottom of the Atlantic has been an immense 

augmentation of our knowledge regarding electricity itself. Thus 

does the human intelligence oscillate between sound theory and 

sound practice, gaining by every contact with each an accession o| : 
These two things are the soul and of science. Seve 

men, even although they be followers of science in its purest and 

most abstract form, must agree that these words are words of 

what the answer must be—whether there is any body of men who 

more appreciate and make greater use of the applications of pure 

science than do the members of this Section. Surely every one 

must agree that we engineers are those who make the greatest 

practical use not only of the science of mechanics but of the 

researches and discoveries of the members of the other Sections of 

this Association. 
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of whom I am one, said there is a material, the compact non- 
water-bearing grey chalk, which we have at a convenient depth on 
the lish side and is of all materials the most suitable; if that 
exist the whole way across, success is certain. Then came 
geological science, and that told the ineer that in France the 
same material existed; that it exi in the same position in 
relation to other stratifications as it existed in England; that the 
line of outcrop of the gault lying below it had been checked across; 
and that taken together, these indication enabled a confident 
opinion to be expressed that it was all but certain this grey chalk 
stratification did prevail from side to side. The engineer 
believed it, an intelligent section of the public believed it, and 


came forward with their money; sums were expended 
in England and in France on the faith of the ted 
declaration of the English Government—of both sides of 


politics—that so long as the nation was not called on to con- 
tribute towards the cost of the work, it would hail with 
satisfaction the improved means of communication between 
England and the Continent ; the experimental works were carried on 
from both sides with the happiest results, and then, when success 
peared certain, the whole work was — by the incredible 
suggestion that in the event of a war the soldiers of England, and 
the science of England, could not defend a couple of rat-holes, 
holes 14ft. in diameter and 20 miles long, situated far below the 
surface of the sea, having a rapid dip from the shore to a low point, 
gradually rising from there to the centre of the length of the 
tunnel, so that the English end could be flooded with sea-water in 
twenty-five minutes up to the soffit of the arch at the dip; and in 
——— of this incredible and most-to-be-ashamed-of scare it is 
due t one of the finest instances of civil engineering in 
connection with the science of geology, and as I believe one of the 
most useful works that has ever been pro} i, has been put a stop to. 
To come to Section D, the botanical side of it is interesting to the 
engineer as instructing him in the locality and quality of the 
various woods that he occasionally uses in his work. With 
to that most important part of the work of D which tes 
to “germs” and their influence upon health, the engineer deals 
with it thus far: he bears in mind that the water supply must be 
pure, and ‘that the building must be ventilated, and that excreta 
be removed causi tion ; water- 
works engineer, the warming and ventilating engineer, the se 
engineercan—and do—all of them profit by the labours of Section D, 
and can by their works assist in giving practical value to the 
pure science of that Section. 

Section E, G phy.—Probably in these days, when our 
kingdom at home and the old countries near us are all but full of 
the works of the engineer, there are few who take a greater interest 
a than he does, and I am quite sure thereare none who 

ea more useful application of geographical knowledge for the 
benefit of mankind at than does the engineer. Almost at the 
outset of this address I claimed to ify Section G, on the 
ground that without the aid of its members we should not have 
had that practical lesson in geography which we have received by 
our visit here, a lesson that no doubt will be continued and ampli- 
fied by many of us before we return to our homes. Whether it be 
by the ocean steamer or by the railway train, the enterprising 
geographical explorer is carried to or through countries which now, 
thanks to the engineer, are well known and settled, up to the 
“> rome the unknown and not settled; and thus his are 
lightened, he consumes his energies only upon his true work, brings 
back his report, which is, as I have said, studied by the engineer, 
with a view to still further development, and thus turn by turn the 
geographer and the engineer carry civilisation over the face of the 
world. Now to come to Section F, which treats of Economic 
Science. The matters with which this section deals—birth-rate, 
death-rate, the increase or the diminution of ulations, the 
development of particular industries in different localities, the 
— rates of wages, the extent and nature of taxation, the cost 
of production, the cost of transport, the statistics of railway and 
marine disasters, the consumption of fuel, and many matters which 
come within the purview of F. are of importance to the engineer. 
Guided by the information given him by the labours of this section, 
he comes to the conclusion that a work having a i 
in view should or should not be undertaken. With theinformation 
derived from the past he judges of the future; he sees what pro- 
vision should be made for prospective increase of population or of 
industries; he sees the chances of the commercial success of an 
undertaking or of its failure, and he advises i % 
pro to say anything about Section H, for I have dealt with it 
as hae still included within D. I trust I have now established 
the proposition with which I set out, viz., that not only is Section G 
the section of Mechanical Science, but it is ey, the 
section of all others that applies in engineering to the uses of man 
the several sciences a) ing to the other sections: an applica- 
tion most important in the p of the world, and an applica- 
tion not to ae Eo , even by the strictest votaries of 
pure science, for it would be in vain to hope that pure science 
would continue to be pursued if from time to time its discoveries 
were not brought into practical use. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE pig iron market fake most activity, and it was in this 
branch that yesterday— esday—in Wolverhampton, and to- 
day—Thursday—in Birmingham, that most business was done. 
Good sales were made in numerous instances, and altogether this 
department displays more animation than for months past. As 
last week, so also this, consumers were desirous of securing forward 
supplies, and some vendors of part-mines, made in other districts 
than Staffordshire, stated that they could have sold 7000 or even 

,000 tons to-day if they been prepared to accept purchasers’ 
offers as to price and date of delivery. Sellers wished an advance 
upon former prices. A few Northampton and ire brands 
of pigs were quoted up 2s. a ton, while one or two brands were not 
to be bought at any price, the makers having determined to 
stand off the market until a sensible advance can be established. 
Northampton Ries were quoted 41s. to 42s., and Derbyshires were 
41s. to 42s. 6d. delivered to stations. Vendors would not sell 
more than four months ahead, and there is every probability of 
further heavy sales in the ensuing few weeks. 

Hematites showed more busi than tly, and prices were 
stiffer. Barrow forge was quoted 56s. delivered, and Blaenavon 
hematites 55s. More than before, the Blaenavon Company is 
pushing its special cold-blast Pigs in this district, and lots are 
going off for best foundry and roll making purposes, as well as 
mixtures for Al finished iron making. The prices quoted were :— 
No. 1 foundry, £6 10s. ton; No. 2, £6 7s. 6d.; No. 3, £6 5s.; 
No. 4, £6 2s. 6d.; and No. 5, £6. In the smelting of these pigs 
the company utilises its bed of charcoal coal. 

Native pig makers are not experiencing so much briskness as 
characterises the trade of the forei ig vendors, and pri 
remain as last week. In South S hire the total e of 
forge iron was about 68,000 tons, and in Shropshire 14,704 tons. 
At the end of June in this district perhaps 46,211 tons of pig iron 
were held in stock by the makers, and 15,937 tons in East 
Worcestershire, a total of 66,148 tons against 55,600 tons on the 
31st December last. In S hire the iron in stock at the end of 
June showed a reduction of nearly 7000 tons on the ing six 
months, due in great to the tion of contracts 
stock, some of the furnaces having been blown out. 

The new rates for the carriage of pigs into this district from 
Cleveland and South Wales, to which pe tery last week, are not 
likely to prove much more of a relief to consumers than the reduc- 
tion a month ago in the rates from Midland pig-making centres 
into Staffordshire. i 


delivering, as before, to public ' 


object | f 


I do not | good 


wharves, the railway companies have enacted strict station to 
station rates, so that the consumers have to fetch their own pigs 
away at a cost aoa to the distance of the works from 
the stations of from 3d. to 1s. ton. . Such terms will certainly 
not content the traders in this district. 

The finished iron market wears a steadier appearance on the 
week as to prices consequent upon the settlement mentioned 
further on of the wages question. Buyers can now see that there 
is likely to be no further ease in prices, certainly this side quarter 
day, and their confidence should be strengthened that there will be 
no more favourable opportunity than the present for buying. Itis 
now expected that foreign merchants’ indents will increase. At 
pone these are very restricted in all but one or two special 

ranches. 

The thin sheet makers continue as busy as ever. Canadian, 
colonial, and continental requirements are all pressing, and it is 
difficult to know which orders to execute first. ‘‘ Severn” singles 
are quoted to actual consumers at £11; Baldwin Wilden B., £12; 
B. B., £13; and B. B. B., £14. To merchants prices are a little 
less. The demand for tin-plates is fairly active, and stocks are 
much smaller than vy 

Plates and sheets for —* and girder, roofing, and galvanising 
purposes are going off for local consumption, the last-named in 
particular for increased quantities. An advance of 25s, per ton in 
galvanised sheets established during the past fortnight in the 
Sydney market will be matter for much satisfaction if it should be 
maintained. No. 26 gauge, a good brand, is now quoted in Sydney 
at £21 15s. Considerable quantities of best sheets are just now 
being taken by the British Government for di use. 

Hoops and strips are in yoy | better request, but the bar mills 
are irregularly employed. e New British Iron Company issued 
on Monda; sued price lists, showing several reductions in their 
extras. e prices of bars are as follows:—Best Corngreaves, 
£6 10s.; Lion, £7 10s.; best Lion, £9; best best scrap Lion, £10; 


best best best Lion, £11; best charcoal, £11 10s.; best Corn 
greaves plating, £7; Lion plating, £8; best Lion plating, £9 10s.; 
best Lion turning, £11; best Lion rivet, £9; best best Lion rivet, 


£10; best Lion chain, £9; best best Lion chain, £10; best Corn- 
greaves horseshve, £6 10s.; and Lion horseshoe, £7 10s. 


ow and, on the other part, why the o; 
should get arise. masters’ 


orders are coming 
isa 
factory significance to cart and wagon 
spring and axle makers of Wednesbury. With Bombay and 

cutta, however, these manufacturers are doing fairly well. 
Certain of the Mediterranean and other European countries are 
customers just now for miscellaneous hardwares. Complaints 
of a scarcity of orders from North America are made by the vice 
and anvil manufacturers of Dudley. 

A new crucible furnace, known as Hodgkin’s patent, has 
been adopted Messrs. Disturnal and Co., oie axle 
manufacturers, Wednesbury, for casting the axle boxes and other 
portions of their manufactures, and it has also been tried by a few 
other makers of the district. The direct object of the furnace is to 
make the crucibles—whether plumbago or clay—last longer, and 
it has the subsidiary advantages of effecting a saving in coke, 
shortening the length of the several heats, and somewhat — 
ing the metal. Users have obtained as many as sixty-five heats 
out of a plumbago pot, and as many as twenty-five heats out of a 
common clay pot. The patentee is himself a bet ner gs meng 
and the sole right of constructing is now in the hands of Messrs. 


Major Tulloch, on behalf of the Local Government Board, has 
this week held an inquiry at Redditch rr application 
t place to borrow £ for sewage 


of the Local Board of t 
works, road improvements, public baths, and steam roller. After 

the 
uickly ap the streets, showing w lone 
ban of the Inst 1 loan, what streets were perfect, and what was pro- 
posed to be done with the loan which is now required. Until this 
plan was ready, no further notice would be taken of the 


a tion. ‘ 
ie Walsall tion have the tender of Mr. A. 
er ee buildings at a cost of 


A conference of Cannock Chase coalmasters’ and miners’ dele- 
gates was held in Birmingham this—Thursday—afternoon, when 
the latter asked for an advance of w The demand was 
strongly resisted, and the meeting was ultimately adjourned for 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The condition of the iron trade in this distriet is 
no worse. If there is any change, it may perhaps be regarded as 
rather in the direction of improvement, in so far that prices 
appear not only to have touched the limit beyond which makers 
are not prepared to meet buyers with further concessions, but that 
in some cases there is disinclination to enter into further engage- 
ments at the lowest prices that have recently been taken. Of 
course this does not re} ¢ any actually realised improvement, 
but it may possibly indicate the turning point that may lead to a 
better trade being done. In pig iron there is no really increased 
ight of business coming forward, but with the present restricted 
luction of both local and district brands, makers are in the 
position that with only a very small business doing they are not 
actually compelled to press sales, and prices have got to so lowa 
= that they prefer to work on from hand to mouth with the 
‘ew orders that buyers have to give out, rather than attempt to 
force a larger trade at unremunerative rates. In the manufac- 
tured iron trade there is a fair weight of orders in the market to 
be got at low prices, and one of the t finished-iron works in 
Lancashire, Messrs. Pearson and Knowles, is being kept going at 
the full output of 2000 tons per week; but the turn over of business 
pay ae no profit to the producer. It is, of course, quite 
possible that there may be still before the trade an extended period 
of ion, and buyers evidently do not as yet see any probable 


tage | and locomotive builders also appeared to have an al 


improvement in the immediate future; but prices seem to have 
reached the lowest point that they are at all likely to touch, and 
under present conditions it would require very little to bring about_ 
an upward movement in the market. 

At Manchester on Tuesday there was again a very dull market 
with prices unchanged. The Lancashire pig iron mnakers are still 
open to take 41s, to 42s,, less 24 per cent., for forge and foundry 

ualities, delivered equal to Manchester, and on the basis of these 
res they are doing a small business, District brands are also to 
be got at rey the same price. Some of the makers, however, are 
now holding out for 1s. to 2s, per ton above these figures, but they 
are practically out of the market, and although 41s, to 42s. is now 
the very minimum at which orders could placed, — 
busi is tioable where more than this is asked. tside 
brands, such as Scotch and Middlesbrough, maintain their price ; 
but the margin between these and the local and district brands is 
so great that competition, so far as ordinary trade here is concerned, 
is practically out of the question. 

‘or hematite there is really little or no inquiry, and where there 
is any business to be done prices are cut extremely low, F ed 
foundry brands delivered here being obtainable at about 53s. 6d. to 
54s. per ton, less 24 per cent. 

In the manufactured iron trade there wage to be rather more 


inquiry stirring, and there seems to be a r demand coming 
forward from the Colonies, especially © ia; but there is so 
much competition in the market that orders are only got at the 
very lowest possible prices. For good qualities of Lancashire and 
North Staffordshire bars, delivered into the Manchester district, 
£5 12s. 6d. remains the average price, with common brands to be 
get at £5 10s., hoops at about £6 2s. 6d., local-made sheets at 

2s. 6d. to £7 5s., and good Staffordshire qualities at £7 10s, 
per ton. 

In the wire trade there is more doing, and the works in the 
Warrington district are fully employed. The recent reduction in 
wages has enabled manufacturers to compete more successfully 
for the colonial trade, which was previously passing almost entirely 
into the hands of the German bane and although they are not 
able to command otis like remunerative prices, a fair weight 
of orders has been got, and in special made wire for fencing purposes 
a moderately large trade is being done. 

The secretary of the Steam — Makers’ Society, in the 
ee for the past month just issued, states that the society is not 
able to show any improvement, and regretted to record that the 
unemployed list showed an increase over those recently issued. 

e cause for this was, however, not far to trace, as the heaviest 
records were made by branches where marine engines were the 
principal trade of the district. In other localities not much 
change presented itself, as the generality of the statio: 
engine, mill-wright, and tool shops were fairly employed, 


of orders. The locomotive a of railway companies 
were, however, as a rule, slack, and in some instances even on 
short time, so that they could only conclude that the 
orders at private firms were being made for foreign countries, 
notwithstanding the lectures they sometimes received about 
foreign competition. They had, however, pleasure in saying 
that although trade was far worse than they cared to see it, 
there were no disputes png at the present time that in any 
way affected their members to a serious extent. Although their 
unemployed list was less satisfactory this month, they were san- 
guine enough to expect that there would soon be a revival in 
their favour, and it was quite possible their next report might 
bear eed of this. The impression seemed to be gaining — 
that the depression had spent itself, and the excellence of the har- 
vest, coupled with other causes, might lead to a brisk e for 
some time to come. It was reported from the Clyde that a fair 


will | amount of orders for new ships had been given out, whilst simi- 


lar rumours were circulated on the Tyne and the Wear. 
orders were also being placed in the stationary engine shops, and 
the opinion as to business generally was that we should have a 
the ire district, where emp ent generally is as 
steady, the society have only abeat tk par cent, of their members 
in receipt of out-of-work support, but for the whole of the branches 
throughout the country the average is 24 per cent. 

A couple of powerful machine tools, specially constructed for 

work, have been made by Messrs. Hulse and Co., of 
Manchester, for the gun factories at Elswick. One of these is a 
special machine for trepanning and for boring out steel ingots w 
to 40in. diameter, and to a length of about 25ft. The machine 
double-ended, and the ingots are bored through from each end 
simultaneously. The boring bars are propelled large steel 
screws, and the ingot is held and rotated by a hollow 
cen head-stock, and rig by suitable stays, by which the 
weight ing upon the head-stock is greatly reduced. The 
machine is 70ft. in length over all, and massive in construction, 
weighing about 50 tons; it is fitted with powerful spur gearing 
with very great strap power, and to ensure a patsy true axial 
line t h the rotating work, the utmost accuracy of construction 
has been lutely necessary throughout. The second machine is 
an exceptionally cons lathe, weighing about 80 tons. This ma- 
chine is 54ft. in length, has a spindle of the best crucible cast steel, 
and double slide rests ; very powerful ~~ is provided to enable 
the machine to remove half a ton of metal per hour with two 
tools ; it a 40in. centre, and will take in work 5ft. Gin. dia- 
meter. One special feature is that the guide screw is fitted with 
er-like thrust bearings, so as to withstand an exceptional 
end pressure. 

Preliminary surveys and estimates have been made by Mr. E, 
Leader Williams, C.E., in connection with suggestive alternative 
schemes for the Manchester Ship Canal, the result of which is 
that the proposal for cutting a canal from Garston through the 
solid is found to be impracticable owing to the great depth and 
expense of the cutting which would be necessary; and although 
nothing definite has yet been decided upon, it seems probable that 
the construction of a channel along either the southern or the 
eiees shore of the estuary of the Mersey will be recommended 
‘or adoption. 

The coal trade is beginning to show a little more animation and 
the pits are getting into better work, but business generally is 
still only dull, and most of the collieries are not running more than 
four days a week. It is chiefly for house fire coals that an 
increased inquiries are coming forward, other descriptions of fuel 
for iron mi and steam pu still meeting with only a dull 
sale with supplies plentiful in the market. For round prices 
are hardening a little where sellers have been taking under list 
rates, and at the pit mouth quoted aged now average more 
nearly 9s. for best coals, 7s. for seconds, and 5s. 6d. to 6s. for 
common round coals. Engine classes of fuel are without improve- 


New 


ment, and do not more than maintain about 4s. 6d. to 5s. for 
burgy, 4s. to 4s. 3d. for best slack, and 3s, 3d. to 3s. 6d. for com- 


mon qualities at the pit mouth. 

For shipment there is a good demand, and in some cases prices 
have been slightly advanced, 7s. 3d. to 7s. 6d. now the 
minimum for good qualities of Lancashire steam coal delivered at 
the high level, Liverpool, or the Garston Docks. 

There is some possibility of a dispute with the colliers in the 
Oldham district. Notices have been given to the men to terminate 
present contracts with the view of a reduction in wages, the precise 
amount of which has not yet been determined upon, and the men 
express oe strong determination to resist should any reduction be 
attempted. 

The Preston Town Council, after a long and excited discussion 
at a special meeting held on Wednesday, resolved to accept the 
tender of Mr. Walker, of Great George-street, Westminster, 
for the construction of dock works at a cost of £439,359, and for 
the diversion and deepening of one portion of the river at a cost of 
mes connection with the proposed development of the Ribble 
navigation. 

Barrow,—There is a rather better tone in the hematite pig iron 


Steel in all forms was in abundant supply to-day, and there was 
brisk competition between the vendors of Bessemer for the orders 
offering, whether in the shape of blooms and billets, thin bars, 
plates, sheets, or what not. The Blaenavon Company offered tin 
bars, billets, and blooms at £5 15s. per ton delivered, and plating 
bars at £6 5s. 

The Iron Trade Wages’ Board assembled on Monday in the 
Council House, Birmingham, to show cause before Mr. Alderman 
Avery, the arbitrator, why, on one part, the employers should get 

ratives 
van| bundance 
which they suffer in the market from the ironmasters of the North 
of England being called upon to pay 9d. less per ton in wages than 
themselves. Admitting, lounea that two-thirds of that differ- 
ence is covered by the northern ironworkers receiving extras which 
are — to the ironworkers in the south, the difference is 
practically 3d. Though the southern masters are not wholly 
unprepared to maintain that by the general abandonment of extras 
in the North, they in the South are prejudiced to the full extent 
of the 9d., nevertheless they consented to allow their claim to 
remain in abeyance till the 3rd of November, when the Board will 
reassemble to consider it and the men’s strategical counter claim. 

The only new feature in the strike of colliers is the fact that the 
Strike Committee have resolved ‘*That those colliers at work at 
the old rate of wages demand a proportionate increase of wages 
when their employers advance the P ony of coal.” The men 

‘ appear determined to carry on the strike, and are indulging in the 
hope that now the cold weather is eees the masters 
find it to their advantage to give the old rate. 

The best export markets for hardwares atthe present is India, 
but New Zealand is also expressing her wants freely. Notwith- 
standing the agricultural losses in New South Wales, the Sydney 
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market this week, and the number of orders which have lately 
been booked are in excess of the business which has fallen into the 
- hands of makers for some weeks oar An improved inquiry for 
iron has set in, not only on home, but on continental account, and 
it is just within the bounds of probability that during the next 
week or two there will be a fair business doing on shipping account, 
as the season is not far from any But it will not be until next 
spring that any practical —e - or the better can be expected. 
In the meantime, however, there seems reason to believe that 
makers will be able to maintain the present output of iron. 
Stocks, however, remain very large, and it is noticeable 
that while they are not increasing, the deliveries of iron taking 
place at present are not reducing stocks, although it has been 
expected that this would be the case. Steel makers are indiffer- 
ently employed in all gape Shipbuilders are expecting 
one or two good orders, for which the arrangements are almost 


The Dalton Local Board have determined to light the streets of 
Askam with electricity. Askam, it will be remembered, is the 
locale of the works of the Furness Iron and Steel Company. 

_ Very large banks of iron ore have accumulated at the iron mines 
in the district. The Furness Railway Company has adopted the 
vacuum brake on some of its express trains, 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

A QuIeT tone and sparse attendance were the most noticeable 
features of the iron market held at Middlesbrough on Tuesday last. 
Makers’ price for No. 3 is still nominally 37s. per ton f.o.b., but 
there are scarcely any sales at this or any other price. Merchants 
offer at 36s. 3d. Forge iron may be had at 34s., and sales have 
even been made at as low a figure as 33s, 9d. The position, as far 
as the smelters combination goes, is one of smstehily cquiibahenn, 
and no one would be surprised to see it collapse any day. Mean- 
while there is really very little being done; and how all the mer- 
chants and brokers who seem to be in the trade get a living, is a 
complete mystery. 

The manufactured iron trade remains steady and without any 
new characteristic, Plates for ships are £5 per ton, and for girders 
and general purposes, £5 2s, 6d. There is more demand for the 
latter than for the former purpose. What little shipbuilding is 
being done is mainly at foreign shipyards, where labour is cheaper 
than in England. ‘Test iron is more sought after than ordinary 
quality, and when sold is usually subjected to a very rigid inspec- 
tion. Steel makers are still slack, and the prices obtainable by 
them unremunerative. 

At the ensuing meeting of the Iron and Steel Institute at 
Chester, there wiil probably be some severe sparring between the 
advocates of the basic and those of the Siemens process. The 

untlet will be thrown down by Mr. Arthur Cooper, of the North- 

tern Steel Works, Middlesbrough. 

A meeting was held on the 30th ult., at Scarborough, of the 
shareholders of the Scarborough and Whitby Railway Com > 
whose line is now under construction. The directors stated that 
an agreement had been made with the North-Eastern Rail- 
way Company to work the new line for 50 per cent. of the 
gross receipts. This wonld appear to be a very fair and reasonable 
bargain, and in accordance with the interests of both ties. It 
is quite out of the question to suppose that a short railway, such 
as that between Scarborough and Whitby, could long exist, with- 
out being absorbed by its more powerful neighbour and rival. 

The oo of pig and manufactured iron and steel during the 
month of August have now been published. Of pig iron 71,815 
tons were sent away during the month, and of pall» Torneo iron 
and steel, 31,186 tons ; total, 103,001 tons. The pig iron exports 
were just two tons. less than those of the previous inonth. m- 
paring the first eight months of 1884 with the same period of 1883, 
we have 607,648 in the first case, and 623,917 in the second. 

During the month of August, 274,200 tous have been 
from the bottom of the river Tees, at a cost of £4005. The depth 
of the river is steadily increasing, and it may now be considered a 
harbour of refuge accessible to vessels of very large size. At the 
fifth buoy light, two or three miles west of the Tees mouth, a 
first-class ironclad might lie afloat, even at low water. The 
South Gare breakwater is ws and in about 
a month will be entirely so. e Tees Conservancy Com- 
missioners have been di ing what kind of light should 
be exhibited from it. They first proposed a red and white 
flashing light, but the Elder Brethren of Trinity House refused 
their sanction. They say that experience has proved that 
a red light-has but little penetrating power, and they recommend 
a flashing light of three seconds’ duration, repeated every ten 
seconds. This suggestion was finally adopted, and the requisite 
two months’ notice to mariners is about to be given. 

At the Gateshead | tive building and repairing shops 
beleaging to the North-Eastern Railway Company a notice was 
posted up a short time since to the effect that from the 1st of Sep- 
tember sixty working hours per week would be expected, instead of 
the fifty-four hours which was agreed to several years ago, after 
the prolonged agitation known as the “‘ nine hours’ movement.” 
The workmen employed at the Gateshead shops seem to have been 
considerably excited by the above notice, which they ed as 
an attack upon the much cherished system they sup} was now 
permanently established. Consequently, they met in conclave at 
various centres throughout the locality, and resolutions were 

to resist to the utmost the threatened innovation. In con- 
sequence of this opposition, the notice has been tem ily with- 
drawn, but what the final outcome will be is not yet known. 

The secretary of the Iron Manufacturers’ Association has given 
notice to the secretary of the Ironworkers’ Union that from and 
after September 27th next ensuing the employers will require relief 
to the extent of a general reduction of ironworkers’ s of 5 per 
cent, on standard rates, Of this 5 per cent., one-half me due 
on the Ist of August, according to Mr. Waterhouse’s bi-monthly 
ascertainment, and reckoning the proportion of wages to ascertained 
selling prices to be 1/6 above shillings for pounds. The other half 
of the served uction is also claimed, as it certainly will 
become due under the next bi-monthly ascertainment. The 5 per 
cent. which has usually also been claimed in consideration of the 
absence of a time bargain, has been temporarily foregone by the 
employers on the present occasion, in view of the low level which 
wages rates have reached. Immediately on receiving the above 
notice, Mr. E, Trow, the ironworkers’ secretary, wrote out a claim 
for a 5 per cent. advance. He gives no reason for his claim, and it 
is generally regarded only as a counterblast, in the hope that if the 
matter comes to a reference, the arbitrator may be induced to 
split the difference and leave the rates unaltered. The meeting of 

e Standing Committee will be held on Monday next, the 8th 
inst., to consider the whole question. 

At six of the large reversing plate mills, belonging to members of 
the Iron Manufacturers’ Association, notice was given to the rollers 
on Saturday last of a considerable reduction of wages rates, which 
nevertheless will leave them from 10s, to 20s. per day clear. A 
fortnight has been given to each roller for consideration and 
decision, whether he will agree, refer to the Standing Committee, 
or leave his employment. In case, as is expected, the middle 
course be generally selected, then if the Standing Committee fails 
to come to a decision, the new rates will be decided by Mr. David 
Dale, the standing referee. Should the men prove disloyal to the 
board on this question, it is thought the Employers’ Association is 
now strong enough to enforce the lower rates. 

The county of Durham eae to have taken the lead of all 
other counties in the yield of lead during 1883. Of dressed lead 
ore it produced 7696 tons ; of lead in the ore, 5797 tons ; of silver 
in the ore, 40,360 oz., whilst £62,839 was the total value of ore at 
the mines collectively. The first item includes the following 
figures, viz.:—Teesdale Mines, worked by the London Lead Com- 


pany, 3365 tons ; Green Hurth, 1049 tons; and W. B. Beaumont’s 
mines, 1721 tons, The Arkengarthdale Mines—North Yorkshire— 
produced 1879 tons, and the Greenside Mines—Helvelyn—1100 
tons of dressed lead ore, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent. 

Dr. WessTER, the United States Consu) at Sheffield, has 
recently forwarded a report to the State Department at Washing- 
ton, which, on its reproduction in full in this country, will excite 

eneral interest among steel manufacturers and users. Dr. 
ebster refers especially to the increasing sale of Bessemer steel 
as “cast” steel without any means of distinguishing it from 
crucible cast steel. ‘‘ It is an open secret,” he says, “ that thou- 
sands of tons of Bessemer are sold annually as ‘ cast’ steel for the 
home or foreign markets.” ‘‘One of Sheffield’s best makers, 
whose steel bears a good name in the United States,” continues 
Dr. Webster, ‘‘says he has recently charged his manager to be 
careful henceforth to label all his steel so as to distinguish 
between Bessemer cast steel and crucible cast, he applying the word 
cast to both of them. This indicates how ly Bessemer has 
come to be called cast steel. It is, in a sense, cast steel, since it is 
run into moulds; and yet, as is well-known, the term as thus 
applied is deceptive, cast steel being understood to be crucible 
steel.” Of course, as Dr. Webster points out, there is a wide 
range of profit secured by those who buy what they know to be 
Bessemer at a low price, and sell the same material either without 
specific description or as cast steel at a very high price. He 
instances a case where a steel manufacturer boasted that he bought 
steel at £10 a ton and sold it at £50. What have our steel manu- 
facturers to say in reply to this charge? It cannot refer to several 
leading firms at all, for they have no Bessemer plant on their pre- 
mises. To give names would be invidious, but in the Sheffield 
district, apart from the firms to which I allude scorning to deceive 
their customers by palming off Bessemer as crucible cast steel, the 
principal firms who make steel their chief speciality adhere to the 
original method of making crucible steel, and therefore remain un- 
touched by the allegations in Dr. Webster’s report. 

Messrs. Wm. Jessop and Sons, Brightside Steel Works, have 
been awarded the diploma of honour at the International Exhibi- 
tion now being helt at the Crystal Palace, London, for their 
exhibit of steel castings for marine p' This is a speciality 
to which Mr. F. J. Hall, the manager, given great attention, 
and the success of the firm is most gratifying. A diploma of 
honour is the highest possible award. 

Some important evidence was given at the adjourned inquiry 
into the deaths of the four persons killed by the explosion of a 
boiler at Messrs. Wm. Cooke and Co.’s Tinsley Steel, Iron, and 
Wire Works, near Sheffield. Mr. R. H. Longridge, managing 
director of the Engine, Boiler, and Employers’ Liability Insurance 
Company, Manchester, made an examination of the boiler at the 

quest of the . Mr. Longridge drew up a report, in which 
he minutely explained the character and position of the boiler, 
and the manner in which it was worked. His chief conclusion was 
that the explosion was caused by corrosion of the plates in the 
outward part of the shell, in consequence of leakage at the seams. 
The plates being thus so much reduced in thickness, rendered the 
boiler quite unfit for the pressure at which it usually worked. 
What the actual pressure was at the time of the explosion was 
uncertain, there being no pressure gauge attached to the boiler. 
Mr. John Poole, the head repairer at Messrs. Cooke’s, said that he 
had had forty years’ experience of boilers, and when asked to state 
the cause of the explosion, the worthy old gentleman gravely stated 
that it was because the boiler had given way ‘‘at the weakest 
part!’ The inquiry has been adjourned till the 5th inst. 

The committee of the Wombwell Miners’ Union and Mr. Thomas 
Burt, M.P., are at issue. The committee are deeply dissatisfied 
with the conclusions arrived at after the inquiry into the causes of 
the explosion at Wharncliffe Carlton Colliery, and they drew up a 
report “‘ embodying serious allegations with r to the manage- 
ment and mode of procedure at the inquest.” This report was 
forwarded to the Home-office, and as no notice was taken of it, they 
communicated with Mr. Burt, but had waited in vain for him to 
take action. The committee express regret that Mr. Burt did not, 
from his place in the House of Commons, question the Home 
Secretary upon the matter. Mr. Burt has replied, stating that he 
had done what he could in the matter. The secretary to the Union 
has replied, saying that they think there was a dereliction of duty 
on the part of Mr. Burt, as a mining representative, in not pressing 
such a question as they had raised upon the attention of the Home 

tary, and a want of respect to them in not explaining his 
reasons for not doing so. To this letter Mr. Burt has not replied. 

The first Thursday in September this year sees no Cutlers’ 
Feast. The new master, Mr. J. E. Bingham, is in America, and 
will not return till October. This will throw the feast fully a 
month later than usual. On the usual day, however—Thursday, 
the 4th September—the company will meet in their accustomed 
manner oa go through all the formalities with the exception of 
swearing in the new master, which will be postponed till his 
return. It will be like the play of ‘‘ Hamlet” with the prince left 
out, but it is unavoidable. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

In the pig iron market business has agaih been quiet. Warrants 
have fluctuated very little, but upon the whole are weaker, the 
turnover this week having been comparatively poor. The ship- 
ments of Scotch pigs are still below the mark, those of the past 
week having been 9539 tons against 9320 in the week, and 15,683 
in the corresponding week of 1883. For the better qualities of 
makers’ iron, there is a good demand both for home use and 
export, but there is rather less inquiry for g.m.b., the quotations 
of which are about 6d. lower. Since last report a furnace has 
been damped down at Ardeer Ironworks, leaving ninety-four in 
blast compared with 114 at this date last year. The stock of pig 
iron in Messrs, Connal and Co.’s stores is reduced by about 120 
tons. The past week’s imports of Cleveland pig iron were 4150 
tons, and the aggregate to date are 166,255, being a total decrease 
of 8018 tons as contrasted with those of 1883. 

Business was done in the warrant market on Friday at 41s. 4d. 
to 41s. 34d. and 41s. 54d. one month. On Monday, transactions 
were recorded at 41s. 3d. to 41s. 4d. cash, and 41s. 5d. to 41s. 6d. 
one month, At Tuesday’s market the quotations were 41s. 44d. 
to 41s. 5d. and 41s. 44d. cash. Business was done on Wednesday 
at 41s. 5d. to mae . cash, while to-day—Thursday—t: cti 
took place at 41s, 8d. to 41s. 54d. cash. 

There is little change in the pig iron quotations, which are as 
follows :—Gartsherrie, f.o.b. at mg oy ee ton, No. 1, 53s.; 
No. 3, 50s. 3d.; Coltness, 60s. and 51s. 6d.; Langloan, 55s. and 
51s. 6d.; Summerlee, 52s. 6d. and 47s. 3d.; Calder, 52s. and 
48s, 3d.; Carnbroe, 50s. and 46s, 6d.; Clyde, 48s. and 45s.; Monk- 
land, 43s. 6d. and 40s. 6d.; Quarter, 42s. and 40s. 3d.; Govan, at 
Broomielaw, 42s. 9d. and 40s, 6d.; Shotts, at Leith, 51s. 6d. and 
51s.; Carron, at Grangemouth, 48s. apy 52s, 6d.), 
and 47s. 6d.; Kinneil, at Bo'ness, 44s, and .; Gle ock, at 
Ardrossan, 49s. 6d. and 43s.; Eglinton, 44s. and 40s. 9d.; Dalmel- 
lington, 47s. and 43s, 

In the foundries and general engineering works there is a large 
amount of work being done; but the past week’s exports of iron 
and steel goods were smaller than usual, and in value to about 
£14,000. At some of the malleable works in Lanarkshire there is 
ample employment upon contracts recently obtained, but others 
are slack, and the prices are for all articles at about the lowest. 

The operative i ders of the Mushet Ironworks at Dal- 
keith and Granton have, after a protracted strike, returned to 
work at a reduction of 5 per cent, on their former rates of pay. 


The coal trade has been somewhat quieter in certain districts, 
and merchants have accepted a few pence less money per ton for 
good orders. But the shipments of the past week are, as a whole, 
not unsatisfactory. At Glasgow 24,181 tons were shipped, 1845 at 
Greenock, 1920 at Irvine, 8243 at Troon, 9204 at Ayr, 5441 at 
Leith, 5423 at Bo'ness, and 12,482 at Grangemouth. The demand 
for shipment in Fifeshire is reported to have been good in the 
course of August, with the exports over the average. f.o.b. 
at Burntisland range from 6s. 9d. to 7s. 3d. a ton. 

Replying to a demand from the miners for an advance of wages, 
the coalmasters of Larkhall and Cambuslang state that — 
of coals, which has not been so low for about thirty years, not 
afford an increase of pay at present. 

The first general meeting of the Boson Oil Company has been 
held in Edinburgh. Mr. W. Holmes, who presided, intimated 
that good progress had been made with the erection of the works, 
and it was expected that ere long they would be able to produce 
200 tons of crude oil per day. 

During the past month twenty-one vessels, with an aggregate 
tonnage of 25,123, were launched from the Clyde shipyards, 
against twenty-five vessels of 34,003 tons in the same month of 
1883. In the eight months 167 vessels, of an aggregate tonnage of 
189,865, were put in the water, as compared with 191 vessels and 
259,820 tons in the corresponding period of last year. The new 
contracts received are not sufficient to fill the places of the vessels 
launched, and the prospects of the trade are not encouraging. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I HAD a glance at the iron and steel works last week from 
Dowlais to Ebbw Vale, and it was not an encouraging one. Trade 
is unmistakeably flat, and if the tin works were not brisk, it would 
be much worse, As it is, there is a moderately good make going 
on of steel bar, which sells at £5 12s. 6d., and so leaves little, if 
any, margin to the maker. Yet it helps to keep the works going, 
and is thus of benefit. As for steel rails, the make is very sparse, 
and as heavy tracts are 1 for the autumnal and winter 
season, prospects are gloomy. 

Managers of steel works, the property of limited companies, are 
placed in awkward positions. c the transformation of obsolete 
plant, so as to keep pace with the age, large disbursements are 
imperative; and when no trade is to be done, and no returns are 
forthcoming, the temper of shareholders is not a sweet one. Iam 
afraid that the bed of most managers at present is not one of roses, 

The continuance of Mr. Evans as manager of Rhymney Steel 
Works is in jeopardy, if not by this time ended. Rumour assigns 
it to a disagreement between the chairman and himself; but from 
whatever cause, the loss to Rhymney will be a calamitous one. 
When the Mechanical Engineers visited the works a few weeks ago, 
the opinion was strongly expressed that they had never seen a 
more perfect plant; everything was in finest order, and, given a 
flow of ¢ trade, no works could grapple with it better. Mr. Evans 
has given the fullest measure of time and ability to the work, 
and the upshot is that Rhymney will not reap the results as it 
should, and some other works will derive the benefit of his skill 
and experience. He was offered a substantial income some time 
ago to go to Barrow, but elected to remain at Rhymney. “* He 
had advised large outlays, and would not leave.” I should like, 
in the interests of shareholders, a special meeting called, and a 
thorough investigation made. 

It may suit the interests of men who are embarking in fresh 
enterprise, and require public confidence and capital, to buoy up 
the community with the impression that the coal trade is as 
buoyant as ever. A visit to Cardiff Docks and the offices would 
tell a different tale. The coal trade is not brisk, and the number 
of offices closing at early hours shows this. The principal collieri s, 
those holding Peninsular and Oriental contracts, and others, keep 
up an average amount of activity, but, generally speaking, there is 
little animation in the trade, and the demand upon the collieries 
has not for weeks been of that vigorous kind which once 
characterised it. One hears of no peremptory requests, of no 
demurrage, and congestion is for the time out of use. 

The freight market is very depressed, and low figures are current 
for many of the foreign ports, Malta and elsewhere. 

Taking the three leading ports, Cardiff, Swansea, and Ni 
I think that the last has shown the greatest liveliness of late. 
Figures show this in comparing, say, Cardiff and Swansea, for 
though Cardiff sent away 125,000 tons, and Swansea 40,000, yet 
Cardiff shows a decrease of 25,000 tons per week, and Swansea 
10,000 tons increase. 

Small steam does not maintain its firmness, and stocks I see are 
beginning to accumulate. House coal may soon be expected to 
advance in quantity, if not in price. At present No. 2 sells for 
8s. 6d., and No. 3 for 9s. 3d. 

Iam glad to hear that Mr. Evans, who is now working Tyla 
Cock, has won the Aberghorki vein at that place, and largely 
increased the workable area. This vein is one of the best house 
coals in the valley. Harris’s Deep Navigation is doing better, and 
an average of 4000 tons weekly are turned out. This, however, is 
not in proportion to the area and appliances, not to mention the 


capital of a million sunk in the colliery. The capacity of the 
— had the roof been good, would be nearer 12,000 tons per 
week, 


The dispute at Mardy has been amicably settled; that at Gelli 
and Tynebcdw continues, though Mr. Thomas, the manager, has 
given his consent to arbitrati Ata ting of the Colliers’ 
Association, Rhondda, it was agreed this week to help towards the 
support of the men on strike. 

Tin-plates, best charcoal, are quoted at 19s. 3d.; ordinary cokes 
rule at about 16s.; last week they were 15s. 9d. 

The Ystalyfera Ironworks have been started by a new company, 
principally Swansea men; capital, £100,000. In the hopeful con- 
dition of the tin-plate trade prospects are good, and the company 
will start well. 

The patent fuel trade is active; iron ore a trifle better. 

opening of the Newport, Caerphilly, an orest line. Sir George 
Eliott should have arranged this earlier. 


Soutm KENSINGTON MusEvuM.—Visitors during the week ending 
Aug. 30th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,439; mercantile marine, Indian 
section, and other collections, 5111. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1479; 
mercantile marine, Indian section, and other collections, 310. 
Total, 20,339. Average of corresponding week in former years, 
20,868. ‘Total from the opening of the Museum, 23,320,336. 

THE ACCIDENT ON THE HicHcATE CABLE TRAMWAY.—On 
Monday General Hutchinson, on behalf of the Board of Trade, 
held an inquiry into the cause of the accident which happened on 
the 13th ult. Josiah Barker, driver, said: On the day of the 
accident his car worked well enough up to the last ar On 
reaching the depét, he stopped as usual to drop the cable, and 
thengravitated about thirty yards to whore it should be taken up 
again, but he was unable to take up the cable again. He was 
under the impression that the slipper brake was attached all right, 
but he discovered afterwards that it was not. Presently, finding 
the speed of the carand dummy increasing, he told the conductor 
to go into the car and apply the slipper brake. The conductor in 
trying to do so fell, and he then sent a workman who was in the 
dummy to do it, but he in getting off fell also, Witness kept to 
his post, applying the wheel and foot brakes, until the smash, 
when he was thrown off. He had once previously missed the 
cable, and came down all right, but he had the use of the slipper 
brakes, All the dummies are now to be fitted with the slipper 
brake. The Board of Trade report has yet to appear. 
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THE ENGINEER. 
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THE TENT URNAL 1,700. RecuLaTine in Stoves, C. D. Abel.— Srone-BREAKING &c., Macurnery, G. Lowry, les to the piston-rod, Di, to said 
11,702 TRACTING LD ILVER RES, ABLE, aps, W. ac m the pi as 
. Whitehead, London. London. forth, The combination, linder A, 
11,702. Roap Ginauamn. H. J. Haddan.—(J. Vidal- | 11,798. Carrs, J. Allen, Leeds. piston H, and piston-rod. h, Fy chambers C C!, 
*,* It has come to our notice that some applicants of the B fous, Car 11,799. | ne Gear for Bicycies, W. T. Cave, Bir- at the same end of the cylinder, intermediate 
Department, for 11,708. SecuRING Tries, &., to Wats and other like ham. chamber B!, communicating with the cylinder and 
have caused much unnecessary troudle and a BuRFAces, J. N. Peake, London. 11,800. Barret Door Botts, J. Banks, London. said valve chambers, valve-rod d, arranged at right- 
both to themselves and to the Patent-office Officials, 11,704. Rartway Pornts, W. A. Barlow.—{L. Lutz, | 11,801. Terescope Keyiess Watcu WinpeR, J. Breck- to the piston- and extending through said 
giving the number of the page of THE ENGINEER at wi Géppingen.) nell, London. lve chambers, and provided with valves fa of the 
the i require is referred to, of | 11,705. Atos of Coprer and Zinc, J. W. Woore, | 11, 802. FEED-WATER PURIFIERS, Zz » Gedge.—{ The } rock arm I and slide M, and m whereby an 
giving the proper number of the Specification. California Feed-water intermittent tis im 2 
mistake 


Applications for Letters Patent. 
*,* When patents have been “comm! 


26th August, 1884. 


11,619. SxL¥-REGULATING for Mitts, E. 8S. Beaven. 
W. Beaven, New Zealand.) 


11,620. Warer Cranes, &c., W. H. Bi 1 


London. 
> eee and Weavers’ Beams, J. W. Holmes, 


11,707. Box, J. W. Holmes, 
11,708. Power-Loom Guarps, J. W. 


mdon. 
11,709. Croce, T. Calliphronas, London. 
11,710. Specracues, A. J. Boult.—(B. Frank, Bisepach.) 
171. Ammonis, A. Feldmann, London. 
11,712. Avromatic Brakes, J. Alston, London. 
ll, "713. ScREWED Stoppers for Borrties, H. W. 
and A. R. Stocker, London. 
11,714, SPRING-PROPELLED E. Edwards.— 
(4., W., and B. Schwickert, Hoechst.) 
11,715. ELECTRICAL W. R. Lake.—(The 
le Blectric Co f 


. Holmes, 


Caton 


11,621. Frame for Conramme Name and AppREss of 
Punsoxs upon Sateners, &c., W. H. 8. Aubin, 
x 
11,622. RENDERING ASEPTIC the Arr ENTERING VESSELS 
Hotprxe Minx, &c., D. C. MeVail, Glasgow. 
11,623. Atnums, J. Tirebuck, Li 
Screw SPANNERS and Wrencues, E. Barnes, 


ngham. 
BREECH-LOADING SMALL-aRMs, W. Bentley, Bir- 


11,626. Sroprerine Borries, H. Finch, Hollinwood. 

11,627. Hypraviic Moror, A. M. Clark. —(A, J. and H. 
Schlaadt and G. 8. Barton, New Zealand.) 

11,628. CopperaTep BLUE for Preventive ConTAGIOUS 
Drseases, B. Hammond, Guildford. 

11,629. MusicaL INSTRUMENTS, J. G. Wilson.—(V. 
Biedal, Klingenthal.) 

11,630. Mutes and Twrxers, J. Moorhouse, London. 

11,631. Stoppers, C. E. Gibson and G. Hood, 

11,632. on W. Ireland, J. E. Thurman, -and P. 
Mortimer, Manchester. 

11,633. Steam and Hot-warer Borters, G. H. Lloyd, 
Birmin, gham. 

11,634. Wire to Martrresses, &c., I. 
Chorlton and G. L. Scott, Manchester. 

11,635. DyNamo-eLectric Macuines, &c., T. Parker, 
London. 

11,636. Straw Puarr J. J. Groom, London. 

11,637. Bac Fixrers, E. Perrett, London. 

11,638. Proputston of Suips, J. Buchanan, Glasgow. 
July, 1884, 

11,689. Luzricants, J. Hopkinson, London. 

11,640. Trap for Pipes, J. "mand, London. 

11,641. TREATMENT of ‘Sewace, E. J. Levison and J. 
W. Slater, London. 

11,642. Borr.es, H. Codd. London. 

ll, "643. Newspapers, G. E. 

1,644, Operatinc SIGNALS, J. Coleman and 


London. 
645. A. Budenberg.—(Schaffer and 
Budenberg, Buckau-Magdeburg.) 

11,646. Rapiat Wire Rope, &c., J. Leitch, London. 

11,647. STopPerinc Borr.es, T. P. Pashby, London. 

ll, ‘648, Darvine Gear for Bicycies, &c., W. B. 
‘Downey, Hendon. 

11,649. W. H.C. Stanford, London. 

lly 650. Furnaces, W. R. Jones, London. 

11,651. Borers for Treatinc Woop Putp. &c., D. O 
Francke, London. 

— 652. Srcps, C. D. Abel.—{W. Bourke, United States, 

and R. A. Kipling, Paris ) 

11,653. Evecrric Batreries, C. D. Abel.—(E. J. N. 
‘Onimus, Paris.) 

11,654. Orcans, T. Casson, London. 

11,655. with Suupuires, A. Mitscherlich, 
London. 

11,656. Sam Grommets, A. H. Reed.—( i". W. Wilcox, 
United States.) 

11,657. Sarery Covpiixe for Carriaces, A. 
J. Haddan. —(C. A. Dupuis, Villiers aux Chénes, and 
A. Jeanmaire, Tremilly 

11,658. Mawnoxs, &c., J. Robbins, London. 

11,659. PAvEMENTs or FLooRINes, H. H. Lake.{K. 
Kiihn, St. Johann-on-the-Saar.) 

11,660. Coatine Woop, &c., with Parxt or Composi- 
Trox, H. H. Lake.—{L. Brown, United 

11,661. Water, H. H. Lake.—{G. 4. 
United States.) 

11,662. Fences, B. Scarles. London. 

11,663. Riverrep Jomts, J. A. Rowe, London. 

lly *664. WORKING Cranes, &c., 8. Butler. London. 

665. STrencn Traps, J. atterton, London. 

ny, —z. Frre-proor Doors, J. Edwards and A. Rogers, 

11,667. H. H. Lake.—(C. Gardner, 
United States.) 

11,668. Metatiic Latuine, B. Scarles, London. 

669. Firexine PROPELLERS, J. M. Rosse, 
London. 

11,670. Srereotyre Matrices, 0, Mergen- 


INJECTORS, 


Nott, 


thaler, 

11,671. MANUFACTURING Tacs in Series, A. J. Boult.— 
G. W. Dennison, United States ) 

11,672. DirrerentiaL Buiocks, T. H. Ward, 
London. 

11,673. CanTripces for OrpNaNcE and SMALL-ARMS, 

D. F. , Woolwich. 


27th August, 1884, 
11,674. Sprixc Marrresses, G. Hurdle, Southampton. 
11,675. Reveasixe the in WEAVING 
. C. Stafford and G. Heap, Manchester. 
il, 676. PROPULSION of or VessEis, A. MacLaine, 
Belfast. 
11,677. Picerye the Enps of Sitk, E. Rushton and D. 
Walmsley, Manchester. 
11,678. — Sriervp, C. K. Gibbons, Newcastle-on- 


Coo.inc Arr, J. J. Coleman, 

a. ‘FILLING and Empryine Barus, W. R. Maguire, 

11,681. TrovcH for Pouttry, E. R. Baller, 
Birchfield. 


11,682. Taps for Cowrrotiinc the Fiow of Gas, 8. H. 
Wright, London. 
i, T. Osborne, London. 
EPARING PINNING Cotton, J. Dod: 
; id, 


= CARTRIDGES, H. 8. Maxim, London.—26th May, 


11,686. Matcues, 8. Pitt.—(J. H. Mitchell, | 
11,687. the Stpes and Borros Surps 


cre Sranparps, W. 


11,689. Wire P. 8. Brown, 
lly "690. WIRE Fencina, P. 8. 
ll, Apsustine CaNDLEs in E. C. 


CuaMFERING, &c., Barret Staves, F. Myers, 


on. 
11,698. Tram-cars and other Roap Veuicuss, P. Zer- 
fass, London. 
11 (694. Corton, T. Robinson, London. 
11,695. and Preparine Fiour, W. 
y, jun., London. 
7. Wire to ARDS, J. 
11,698. 
'SPARENT pox and ProTRacto! 
Thomas and J. C. Shrader, pea 


ING Ish J. 


US.) 


28th 1884. 


11,716. Frre Hoss, F. Redd , M t 

11,717. Hanp and Steam STEERING H. Smiles, 
Stockton-on-Tees. 

11,718. VentrLators, R. Stanley, Nuneaton. 

11,719. Cricket Wickets, J. Southall, Worcester. 

11,720. MECHANISM Proputsion of TRICYCLES, 
F. J. Harrison, 

11,721. Name, &c., Peon, H. Franklin and B. W. 
Hornblower, B ham. 

11,722. WoopworkKING ‘MACHINERY, &c., J. Hamilton, 


Derby. 
11,723. Sprive Marrresses, J. Clark, Birmi 


11,724. Drivinc Ove of a Parr of Rotts ‘the 
oruer, J. W. Bretherick, Liv 
11,725. Stream Boriers, J. McG. eCulloch, Live: 


Fitrerine Water, &., J. P. Jackson, Liver- 
poo 

11,727. Va.ve, H. Trott, London. 

11,728. Correr Macutnes, L, Hamel, London. 

11,729. Sprixc Marrress, J. K. Wilder, Glasgow. 

11:730. Snort Guns, W. Ford, London. 

11,731. Pressinc ROLLERS, F, Link.—{P. Rochatte, 
La Petite Raon, and C. Baur, pére, Sulz. =) 

732. Pacxine, &c., B. Rhodes, London. 

1,733. LayING UNDERGROUND ConpuCcTING Wires, B. 

P. Stockman, London. 

11,734. Preventine Couuisions at Sea, C. C. P. Fitz- 
gerald, Greenwich. 

11,735. Compounp for Extrneuisuino Fire, H. Gard- 
ner.—{R. A. Saal 

Puates for SECONDARY Batrerigs, W. Wilkin- 


m, Deptfo 
178%. antic Cuarns or Betts, H. J. Haddan.— 
Donnerstag, Stettin.) 
Storace Batreries, H. Edmunds, jun., 


11,739. Martrxcat for Horses, Baron E. de 
8. de Cortenberg, London. 

11,740. Specracies, T. Baird, London. 

Ce for SHIRTS, &e., Weingott, 


11,742. Crurcues, J. H, London. 

743, Tupes, A. 

11,744. Mast-HEAD SHEAVES, &e., E. F. Jones and J. 
Peterkin, London. 

11,745. Jomsts for the Piates of Sares, &c., A. D. 
Bryce-Douglas, London. 

11,746. Tureaps, A. Mitscherlich, London. 

11, "747. ELECTRIC SIGNALLING Letrer-Box, &c., W. J. 
Baker, London. 


29th August, 1884. 


11,748. Prevextinc Purreractive Cuance in Human 
pies, T. Bayley, Birmingham. 
11,749. CarriacGE Sprinc, C. Windover, Huntingdon. 
11,750. Gas Enornes, G. C. Douglas, Dundee. 
11,751. Tampour Frame for Lace Workers, M. A. 
London. 
11,752. CrrcuLar Kwyittinc W. Rothwell, 
London. 
11,753. and Doveiixe Corton, &., C. W. 
Lyon and W. Fearn, Manchester. 
11,754. Cuttine Frrewoop, H. Sanders London. 
11,755. Wire — P. 8. Bro 
11,756. Armstrong, Lond ion. 
11,757. CurTTine Epces, H. J. Haddan.—{ Diet: 
and Listing, Leipzig.) 
11,758. Crockwork Escapement, H. J. Haddan.—(F. 
Béal, fils ainé, La Chaise-Dieu.) 
11,759. Borrom Pirate for Rac Enorves, T. Biggin 
and G. Elliott, London. 
11,760. Apparatus, A. P. Hodg- 
son, 
11,761. Carp for Mounrrsc Transparencies, E. V. 
ory, London. 
11,762. Vevocrrepes, O. Ber, London. 
ll, "763. WEAVING Carpets, &c., E. Crossley and H. N. 
Mellor, London. 
11,764. Firx-Guarps, &c., H. E. Clark, London. 
Hosigry, J. H. Woodward, London. 
. THROTTLE VaLves, H. J. Pearson, London. 
7. Time R. Howson, London. 
. Surets, R. Young, London. 
. Speep Inpicators, F. A. Field, London. 
VARIABLE Nozze, Ww. Wilkinson, 
on. 
11,771. Apparatus for Piants, &c., A. Booty, 
on. 
11,772. Movutps, J. Y. Johnson.—{Z. Korting, 
Hanover.) 
11,773. Puncuine the in Picks, &c., J. B. Jack- 
son, London. 
for Lawn Tennis, J. C. Rogers, 


on. 
jun., Lo: 


11,776. Wu F. H. Lloy 

11,778. Breas ‘Tears, J. French, J. Hayes, and T. H. 

ion. 

11,779. Scissors and SHears, E. Nunan, London. 

11,780. of Reruse Organic Matrers, T. 
Hawksley, Brighton. 

30th August, 1884. 
Fives, &., of Steam Borers, 8. Webster, 


11,782. AuromaTic WarrewasHeER, J. Hall, Sheffield. 
&c., Frsres, R. Curtis and J. Wain, 


<9 PARCEL-BOX, J. Malcolm and J. Simpson, 


11,785. TRAVELLER APPARA’ H. 
Bramall, J. , and Ww. Napier, 


ches’ 
11,786. Barrertes, B. A. Slade.—(C. 
0. Keenan, Paris.) 
11,787. HaymMakinc Macaines, H. Bamford, Bir- 
11,788. Startinc TrRamway-cars, &c., E. T. Ponting, 
on. 
11,789. Se.¥-actinc Hypro-preumatic Enarye, 8. P. 
ease an F. Boehm, Liverpoo 
11,790. Prxe for Cartrie, J. A. Mil- 
e, chester. 
11,791. Rerarminc Giasses at an Anoie, W. H. H. 
organ, London. 
for Cray, J. H. Key, Newton 
11,793. Maxrnc Woven Fasrics, T. Rigg, London. 
1; 794. Looms, J. don. 


Loni 
11,795. Meaws for Porrers’ Waerexs, J. A. 
Keetch, Bristol 


0.8.) 
11,808, Bay Neoa- 
TIves, F 
11,804. Reeps ford 
11 806. RIVING Motes, L. and G@. Baxter, 
L. Rush and H. Ch London. 
11,807. Paper Cop T A. Knox, London. 
808. GunpowpeR, R. W. 8. Griffith, London. 
11,800. 8 Dramonns, Gotp, from 


Bats or OnArNs of SLEEVE Liyxs, E. Dobell, 

R. G. and F. A. Fairlee, and R. H. 

Cuains for TRANsMITTING Motive Power, J. 
i. Warman, London. 

for Paps, F. H. Markgraf, 


on. 

11,814. Lavatory Apparatus for ScHoots, &c., H. R. 
Butson, London. 

11,815. Rarsino, &c., Gear for MULTIPLE Cc. 
D. Abel.—(F. Mann Riga.) 

11,816. Parer Bort, A. Mitscherlich, 

ll, "817. MortisE Bott, E. J. Lines, London. 

11,818. Motion of SHUTTLES of Looms, H. J. Haddan. 
N. Drucbert, Fourmies.) 

11,819. Avromatic SHIP Motor, E. J. W. Clayton, 
London, 

11,820. Boors, &., A. C. Wilczynski, London. 

11,821. Saarpener, B. 8. Cohen, London. 

11,822. Preventixe Rarriumse of Carriace Sasnes, 
G. D. Peters, London. 

11,823. Gas Reourators, &c., J. and W. Goodson, 


London 
11,824. TexTiLe Marerias, W. R. Lake.—({C. 
Corron, St. Btienne.) 
lst September, 1884. 
11,825. Innaiation of Vapours, F. D. Dewsbury. 
11,826. with Drinkine Gxass, . Thornton and 
E. Fleming, Barnsley. 
11,827. TREATING ORES Vine Sutpnipe of Antimony, J. 
m and E. W. Parnell, Live: 
ll, Treatino Ores for SutpHipe of Antimony, E. 
Parnell and J. Simpson, 
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ll, ‘332. VALvVeE-cocks, J. McKellar, Belfast. 
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1,834. 34. “ Hoosg,” &c., in Anrmmats, R. Gar- 
bett and T. Simpson, Birmingham. 
11,835. FioraL Specimens, J. Saward, 


‘Sear for Vetocirepes, W. Barnwell, Birming- 


11,837. Gas Enornes, W. Clark.—(9. M. Hopkins, U.S.) 

11,838. and Dovsiine Corton, &c., R. 
Tatham, Manchester. 

ll 


839. CIGARETTE-MAKING Macurye, B. Salmon and 
M. Gluckstein, London. 

ll, SoLipiFYING Urine, W. W. Daw, Chadwell 

ll, Conveyance of TELecRAPHic Wires, H. H. 
Martyn, London, 

11,842. Sairts, W. P. O'Neill, London. 

11,843. Workise TeLepnonic Excnances, L. J. 


Crossley, J. F. Harrison, and W. Emmott, London. 
11,844. Pregs and &c., 8. 8. Allin, 


ion. 

11,845. Toy Ficures, W. R. Lake.—{Z. A. Cooper and 
PF. Sibley, U.S. 

11,846. Pcuriryinc Mippiines, W. R. Lake.—(7he 
Knickerbocker Company, U.S.) 

11,847. or SePaRatTinc Apparatus for use in 
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pany, U.S.) 

11,849. Fire Lionters, 8. Lloyd, London. 
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11,851. Marte Steam Borrers, C. D. Abel.—(J. F. 
Belleville, Parvs.) 

11,852. Wartees, R. Squire, London. 

11,853. Batrerizs, E. G. Dornbusch, 


Londo 
ll, $4, Kerpoanp Musica Instruments, E. B. Purdon, 
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"856. . J. Haddan.—({A. Cosson, Viite- 

11,857. Buckues, F. J. Candy, London. 
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11,859. for BEVELLING Grass, W. R. Lake. 
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From the United States’ Patent Office Official Gazette. 


308,507. ARMATURE WINDING FoR DYNAMO-ELECTRIC 
ACHINES, Walter K. Freeman, Brooklyn, N.Y¥.— 
Filed November 15th, 1883. 


armature wound with a set of coils arbi aes 
in the manner described, with the half of each coil 
that lies upon one side of the armature laid in the 
same armature remaining half that 
lies ——s the armature is laid in 
two equal division to either ade of the 
diametrically-opposite division. 


302,561. Liguiy Merer, Roger W. Graves, Buffalo, 


H, and -rod h, of the 

it the same end of the’ 

cylinder, intermediate Bl, communicatin 
the cylinder and said valve chambers, 

said valve chambers to opposite 

end of cylinder, valve rod d, arranged at right 


the slide from the rod, substan 

described. The combination, with the piston-tod 
h, having stops p p!, and the *valve-rod d, having a 
projection "the slide M, provided with inclines 
mm, rock arm I having projection tt, and arm l, 
substantially as set forth. combination, with 


the piston- - hk, having stops p p!, and the valve- sod 
d, ha projection k2, of the slide M, Pixvine 
with inc! one guid e bars m, rock lever | 
ag kk, and shaft i, substantially 
The combination, with a measuring-cylinder, 
piston, and Jo gene , an inlet and an outlet c! ber 
arranged at the same end of the cylinder, an inter- 
diat icating with said inlet and 
outlet chambers, a valve-rod arranged at right angles 
to said ta, -rod, and extending through said inlet 
and ou t chambers, and provided with valves D D!, 
of a slide M,a rock arm I, mechanism whereby the 
slide is set in motion from the piston-rod, 
mechanism the movement of the 
of the piston, substantially as 
described. 


302,'703. Apsustine Device ror Excentrics, Albert 
T. Booth, Meriden, Conn.—Filed April 20th, = 
Claim.—{1) In combination, an excentric strap ¢, 
in a socket at the end of its arms the ro 
screw-threaded spindle d, a nut g, 
bearers i, excentric 6, with peripheral mortise and 
radial slots, and the crank pin a, all substantially as 


== 


the clamping spindle, all 
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described. (2) The combination, with an excentric 
strap bearing a threaded clamping spindle, of an 
excentric having radial slots supporting bearers for 
the trunnions of a nut borne on the threaded shaft of 
substantially as described. 
_ 
Claim.—(1) In a dynamo-electric machine or motor, 
an armature coil or bobbin wound in the manner 
described, so that all of said coil or bobbin that is upon 
one side of the armature shall be in the same armature 
division, while the portions of said coil upon the 
— side of the armature shall be distributed on 
either side of the diametrically-opposite division. 
(2) Ina dynamo-electric machine or motor, a cylindrical 
302557 
a 
ON 
11,688. Eartn Puates for Fex 
Bayliss, London. 
N.Y.—Filed tember 28th. 1883. 
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LINKS IN THE HISTORY OF THE LOCOMOTIVE. 
No. XVIE. 

Ir is, perhaps, more difficult to write accurate history 
than anything else, and this is true not only of nations, 
kings, politicians, or wars, but of events and thin 
witnessed or called into existence in every-day life. 
Tue Enerneer for Sept, 17th, 1880, we did our best to place 
a true statement of the facts concerning the Rocket before 
our readers. In many this was the most re- 
markable steam engine ever built, and about it there ought 
to be no difficulty, one would imagine, in arriving at 
the truth. It was for a considerable period the cynosure 
of all eyes. Engineers all over the world were interested 
in its performance. Drawings were made of it; accounts 
were written of it, descriptions of it abounded. Little 
more than half a century ela since it startled the 
world by its performance at Rainhill, and yet it is not too 
much to say that the truth—the whole truth, that is to 
say —can never now be written. We are, however, 
able to put some facts before our readers now which 
have never before been published, which are sufficiently 
startling, and while supplying a missing link in the history 
of the locomotive, go far to show that much that has 
hitherto been held to be true is not true at all. 

When the Liverpool and Manchester Railway was 
opened on the 15th of September, 1830, among those 
present was James Nasmyth, subsequently the inventor of 
the steam hammer. Mr. Nasmyth was a good freehand 
draughtsman, and he sketched the Rocket as it stood on the 
line. The sketch isstill inexistence. Mr. Nasmyth has placed 


on the Great Western 


may 

But there lhe radical difference yet to 
1829 the fire-box was a kind of 

on to the back of the barrel of 


chamber tacked 
boiler, and commu- 


nicating with it by three tubes; one on each side united | Mi 


the water spaces, and one at the top the steam spaces. 
In 1830 all this’ had disappeared, and we find in Mr. 
Nasmyth’s sketch a regular fire-box, such as is used to this 
moment. In one word, the Rocket of 1829 is different from 
the Rocket of 1830 in almost every conceivable respect ; and 
we are driven perforce to the conclusion that the Rocket of 
1829 never worked at all on the Liverpool and Manchester 
Railway ; the engine of 1830 was an entirely new engine. We 
see no possible way of escaping from this conclusion. The 
most that can be said against it is that the engine under- 
went many alterations. The alterations must, however, 
have been so numerous that they were tantamount to the 
construction of a new engine. It is difficult, indeed, to see 
what part of the old engine could exist in the new one; 
some plates of the boiler shell might, perhaps, have been 
retained, but we doubt it. It may, perhaps, disturb some 
hitherto well-rooted beliefs to say so, but it seems to 
us indisputable that the Rocket of 1829 and 1830 were 
totally different engines. 

Our engraving, Fig. 1, is copied from a drawing made 
by Mr. Phipps, M.I.C.E., who was employed by Messrs. 
Stephenson, to compile a drawing of the Rocket ps such 
drawings and documents as could be found. This 
gentleman had made the original drawings of the Rocket 
of 1829, under Messrs, G. and R. Stephenson’s direction. 
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ensington engine is only a sham made of thin sheet iron, 
without crt te while the fire-box shown in Mr. 
Nasmyth’s engine is an in’ part of the whole, which 
could not have been cut off. is to say, Messrs. Stephen- 
son, in getting the engine put in order for the Patent-office 

useum, certain] did not eut off the fire-box shown in 
Mr. Nasmyth’s sketch, and replace it with the sham box 
now on the boiler. If our readers will turn to our 
impression for the 30th of June, 1876, they will find a 
very accurate engraving of the South Kensington engine, 
which they can compare with Mr. Nasmyth’s sketch, and 
not fail to perceive that the differences are radical. 

In “Wood on Railroads,” 2nd edition, 1832, page 377, 
we are told that “after those experiments”—the Rainhill 
trials—“ were concluded, the Novelty underwent consider- 
able alterations,” and on page 399, “ Mr. Stephenson had 
also improved the working of the Rocket engine, and by 
applying the steam more powerfully in the chimney to 
increase the draught, was enabled to raise a much iter 
quantity of steam than before.” . Nothing is said as to 
where the new experiments took place, nor their precise 
date. But it seems that the Meteor and the Arrow— 
Stephenson par tried at the same time; and this 
is really the only hint Wood gives as to what was done to the 
Rocket between the 6th of October, 1829, and the 15th 
of September, 1830. 

There are men still alive who no doubt could clear up 
the question at issue, and it is much to be hoped that they 
will do so. As the matter now stands, it will be seen that 
we do not so much question that the Rocket in South 
Kensington Museum is, in part perhaps, the original 
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this sketch at our disposal, thus earning the gratitude of our 
readers,and we have reproduced as nearly as possible, but to 
a somewhat enlarged scale, this invaluablelink in the history 
of the locomotive. Mr. Nasmyth writes concerning it, July 
26th, 1884 :—“ This slight and hasty sketch of the Rocket 
was made the day before the opening of the Manchester 
and Liverpool Railway, September 12th, 1830, I availed 
myself of the opportunity of a short pause in the experi- 
mental runs with the Rocket, of Pa or four miles 
between Liverpool and Rainhill, George Stevenson actin 

as engine driver, and his son Robert asstoker. The limited 
time I had for making my sketch prevented me from 
making a more elaborate one, but such as it is, all the 
important and characteristic details are given; but the 
pencil lines, after the lapse of fifty-four years, have become 
somewhat indistinct.” The pencil drawing, more than fifty 
years old, has become so faint that its reproduction has 
become a difficult task. Enough remains, however, to 
show very clearly what manner of engine this Rocket 
was. For the sake of comparison we reproduce an 
engraving of the Rocket of 1829. A glance will 
show that an astonishing transformation had taken 
place in the-eleven months which had ela betweeri 
the Rainhill trials and the opening of the Liver- 
pool and Manchester Railway. e may indicate a few of 
the alterations. In 1829 the cylinders were set at a steep 
angle; in 1830 they were nearly horizorital. In 1829 the 
driving wheels were of wood; in 1830 they were of cast 
iron. In 1829 there was no smoke-box proper and a tower- 
ing chimney; in 1830 there was a smoke-box and a com- 
paratively short chimney. In 1829 a cask and a truck 
constituted the tender; in 1830 there was a’neatly designed 
tender, not very different in style from that still in use 


hind: 


fo quite silent about the history of the engine 
pe months between the Rainhill trials 


THE ROCKET, 


. Phi 
during. the 


and the opening of the railway. In this respect he is like 
every one else. This period is a perfect blank. It is 
assumed that from Rainhill the engine went back to Messrs. 


Stephenson’s works; but there is nothing on the subject in 
print, so far as we are aware. Mr. G. R. Zp) apron lent 
us in 1880 a working model of the Rocket. engraving 
of this will be found in Tur Enervzrr for September 17th, 
1880. The difference between it and the engraving above, 
prepared from Mr. Phipps’ drawing, is, it will seen, 
very small—one of proportions more than anything else. 
Mr. Stephenson says of his model:—“I can say that it is 
a very fair representation of what the engine was before she 
was altered.” Hitherto it has always been taken for granted 
that the alteration consisted mainly in reducing the angle 
at which the cylinders were set. e Nasmyth drawing 
alters the whole asi of the question, and we are now left 
to te as to what became of the original Rocket. We 
are told that after “ it” left the railway it was employed by 
Lord Dundonald to supply steam to a rotary engine; 
then it propelled a steamboat; next it drove small 
machinery in a shop in Manchester; then it was employed 
in a brickyard; eventually it was pure as a 
curiosity by Mr. Thomson, of Kirkhouse, near Carlisle, 
who sent it to Messrs. Stephenson to take care of. 
With them it remained for years, Then Messrs. Stephen- 
son put it into something like its original shape and it went 
to South Kensington Museum, where “it” isnow. The 
question is, what engine is this? Wasit the Rocket of 1829 
or the Rocket of 1830, or neither? It could not be the last, 
as will be understood from Mr. Nasmyth’s drawing; if 
we bear in mind that the so-called fire-box on the South 


Rocket of Rainhill celebrity, as that it ever ran in regular 
service on the Liverpool and Manchester Railway. Yet, 
if not, then we may ask what became of the Rocket of 
1830? Itis not at all improbable that the first Rocket was 
cast on one side, until it was bought by Lord Dundonald, 
and that its history is set out with fair accuracy above. 
But the Rocket of the Manchester and Liverpool Railway 
is hardly less worthy of attention than its immediate 
predecessor, and coucerning it information is needed. Any 
a at information, however apparently trifling, that can 
be wn on this subject by our readers will be highly 
valued, and given an appropriate place in our pages. 


NOTES ON AMERICAN ENGINEERING. 
By W. R. Browns, M.A. 

Tue first thing which strikes an engineer in approaching 
Canada is the overwhelming abundance and cheapness of 
timber. It is not merely that as the steamer sweeps up 
the magnificent reaches of the St. Lawrence the eye takes 
in mile after mile of virgin forest, which nobody: has 
touched or seems to think worth touching; where the 
only sir of man’s presence, beyond fishermen’s huts scat- 
tered thinly along the shore, is that here and there a few 
thousand, acres have been devastated by bush fires, leaving 
a rich carpet of scrub a perfect “ fireweed,” with white 
skeletons of dead firs standing out of it by thousands. It 
is still more of a shock to find in Quebec that the “ side- 
walks” are composed of nothing’ but 3in. planks, cut to 
length and roughly spiked together on beams, side by side ; 
and that the new “ Dufferin Promenade,” and even some 
of the streets, are roughly paved with the same material. 
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Whenever there’is a job to be done of any kind, it would 
seem that a Canadian’s first idea is to cut down a 
tree to do it with. It does not need the large 
rafts of logs anchored off Point Lewis—the suburb on 
the opposite shore of the St. Lawrence to Quebec— 
to impress on the mind the immense extent of the lumber 
trade in Canada. Down a single river—the beautiful St. 
Francis, along which the Grand Trunk Railway is carried 
from Richmond to Sherbrooke—I was told that some forty 
million logs are floated every season. And the warfare 
goes on unremittingly, without any thought, or as yet 
apparently any need of thinking, whether it may at last 
be carried too far. True, things are not as they were in 
the early days, when fences were made of walnut wood, 
and valuable timber, in itself worth many times the fee 
simple of the land it stood on, was felled and left to rot, or 
burnt for firewood. Now every stick got within manage- 
able distance of a railroad has a definite value, and is worth 
saving. But still there is no thought of replacing what 
has been taken away. The ground whence the trees have 
been removed is either brought into cultivation, or nature 
is left to repair her damages as best she may. 

It does not take long to form a conviction that Canada, 
from the engineer’s point of view, is a very unpromising 
field. Agriculture, in which the timber track may be 
included—since trees are, after all, only one form of 
produce—is the one great staff of the country, and Cana- 
dian agriculture needs very little help from the English 
engineer. To begin at the beginning. Take the process 
of reducing a tract of forest land to culture, as explained 
to me by a veteran in the art, and let us see how far English 
machinery comes, or can come, into the operation. A Cana- 
dian bush insummer is almost an inland forest carpeted with 
weeds and flowers and rich -with abundant but 
not impenetrable underwood, and thickly studded with 
fair-sized trees, yielding more or less valuable timber. 
These trees have mostly English names, elm, beech, ash, 
poplar, cherry, &c.; but though probably cognate species, 
are very seldom identical. hen such a bush as this is to 
be cleared, the first requisite is obviously to fell the trees. 
Here it might appear that the tree-cutting machine 
exhibited not long ago might find employment, but—not 
to speak of difficulties in getting it to work on the right 
spot—it is sufficient to observe that two French lumber- 
men, each with a good axe, will fell a spruce 2ft. in dia- 
meter in ten minutes. It is likely to bea long time before 
machinery can compete with hand labour of such quality 
and on such work. The trees—with the exception of 
saplings 6in. diameter and less, which are cut even with 
the ground—are hewn down, so as to leave stumps about 
3ft. high, which form very unsightly objects in all new 
clearings. The reason for this will appear shortly. The 
trees so felled—unless burnt as they lie, which was often 
the practice in early days—are hauled off the ground by 
gangs of lumbermen—“teamsters,” earning 40dols. a 
month—and taken to the saw mill, or brought down to the 
nearest river, and launched in vast rafts down the stream 
to cities and civilisation. This takes place, of course, in 
the winter, and as soon as spring is fairly set in, 
the preliminary operations are completed by setting 
fire to the weeds, scrub, saplings, &c., and reducin; 
the whole, together with the larger stumps, to c 
fragments and ashes. The ground is then immediately 
sown, as it best may, with wheat, and seed is 
scattered in at the same time. The wheat is cut in the 
“fall,” generally yielding a fair crop; the stubble is 
crushed down by the snow in the winter, and the 
springs up in the following spring. After three or four 
crops of hay have been got, the ground becomes “pasture,” 
and is browsed by cattle for a space of some five or six 
years more. By this time the smaller stumps are rotten, 
and can be drawn out of the ground by a team of horses 
or oxen. Between the large stumps which still remain it 
is possible to plough, and the ground may now be brought 
into ordinary cultivation, generally on the four-course 
system. In three or four years more the large stumps are 
amenable to the same treatment. They are ela 
accordingly, with more or less difficulty, and the last 
vestige of the primeval bush has disappeared. 

Now, in the whole of the above operations it is obvious 
there is very little which can claim the aid of the engineer. 
Even ordinary agricultural implements—reapers or ploughs 
—are hardly applicable so long as the stumps remain to 
cumber the ground. It is true that, as I was told, a san- 
guine Scotchman, some years ago, proposed to use traction 
engines for the purpose of drawing these stumps, without 
waiting for their decay. He even induced people to find 
money for the purpose—for what purpose will not people 
find money, if it be only absurd enough ?—but the prac- 
tical results were as might have been expected. Stumps 
are, as a matter of fact, often raised by means of screw 
tackle, mounted on a strong wagon bed, and worked by 
horses; but this is a very rude affair, needing nothing in 
the way of expensive machinery. Even when the last 
stump is drawn, and the land has got into the full swing 
of cultivation, although the resources of modern agricul- 
tural engineering may be brought into play, it is not from 
Great Britain that they will be drawn. Canadian farmers 
will have nothing to do with English implements, which 
they consider altogether too heavy and unsuited for their 
work. They prefer the lighter, cheaper, and handier 
machines made in their own country, or in the United 
States; and if you urge the cost of repairs, they reply that 
almost all the parts being in duplicate, there is very little 
difficulty in replacing them. The same applies to the saws 
and canieoeuians machinery as required for the lumber 
trade; while in general engineering the differences in prac- 
tice between the two countries are sufficient in almost all 
cases to determine the choice. 

If, however, Canada offers no field for English engi- 
neering, it does not follow that it offers no field for English 
engineers. The rapid development of the country, agricul- 
tural and otherwise, cannot but create a demand for manu- 
facturing and repairing shops, and therefore produce favour- 
able openings for capital in those directions. But capital is 
scurce in Canada, and what there is goes, most naturally, 
into the two great staples—'and or timber. There are 


hundreds of young men now in England with a engi- 
neering train ina, habits, and a to 
fall back upon, who yet find it almost “ee to get 
any suitable opening in Great Britain. Such a man might 
do worse than betake himself to Canada, and content him- 
self for a year or two with earning journeyman’s wages— 
say 8s, a day—in some good country shop, keeping in view 
the hope of becoming a partner, in that or some similar 
concern, as opportunity offered. A sketch of one such 
country machine works, to which I paid a brief visit, will 
show the nature of the prospect thus offered. The works 
in question are situated at Sherbrooke, one of the most 
thriving and perous towns in what are called the 
“ eastern to ips” of the province of Quebec. In great 
measure it owes its prosperity to the fact that the river 
Magog, after passing through a succession of lakes, acting 
as natural reservoirs, here falls into the St. Francis in a 
succession of picturesque cataracts, having a total height 
of about 200ft. It is only a small section of the fall with 
which we are concerned at the moment; yet this is suffi- 
cient to give, day and night, summer and winter, a con- 
tinuous supply of not less than 700-horse power, which is 
utilised by an arrangement of high-speed turbines for the 
needs of a large three-storied building, One part of this 
building is occupied by the machine works now to be 
described ; another by a mill for rasping up soft wood and 
converting it, by the addition of water, into a sort of fine 
gruel, which is afterwards pressed between rollers and 
turned into paper pulp. Yet a third ee is occupied by a 
number of light tools for turning out bobbins of all shapes 
and sizes; and a fourth by the shops of a general joiner 
and undertaker. To return to the engineering works. 
They were founded about thitty years ago by an artisan 
from the United States, the present proprietor, whom I 
found working steadily at his vice among his hands, like 
an English millwright of the olden time. His son, who 
acts as outdoor manager and general foreman, took us 
round, and was ready to answer any questions. The fittin 

shop was occupied with a variety of machines, entirely o 
American or oe construction, but not wanting in 
solidity or excellence of finish. This was specially 
noticeable in a shaping machine by Mackenzie and 
Bertram, of Dundee. 
wanting. For instance, a lathe, by the Putman Manu- 
facturing Company, had an emery wheel mounted 
alongside the bed, which was traversing along it and 
rapidly polishing a roll for a paper mill, A 

of work is done in repairs for paper mills, which form a 
considerable industry in this neighbourhood, and also in 
the repairs and erection of saw mills and other wood- 
working plant. In addition, the firm contract—at day 
rates—to do all the repairs for two lines of railroad in the 
district. These are among the many new roads brought 
into existence by the recent improvement in the fortunes 
of Canada, and are not yet sufficient! develo’ to have 
set up repairing shops of their own. e work to be done 
for these includes the casting, boring, and pressing on 
of car wheels, the machining of locomotive castings, the 
boring out of cylinders, &c. If to this we add repairs to 
brewing plant, &c., and the erection of boilers and engines 
for various other tracks, it will be seen that there is 
enough to keep a shop of forty to fifty hands in full 
activity ; and so, in fact, we found it. The castings turned 
out—from Scotch pig—were very good in quality, and the 
foundry was sufficient to run four or five tons per day. 
The boilers are, of course, chiefly adapted for burning 


grass | wood, and are made with the large grates extending almost 


the whole way under the boiler ; the gases return through 
tubes to the front, and thence pass by brick flues along the 
sides to the chimney. On the whole, the impression given 
by the general appearance of the works was that of a 
prosperous, increasing, and, above all, of a tolerably steady 
trade. The journeyman’s wages, when in the shop, are 
2 dols.—8s. 4d.—for a day of ten hours, and overtime is 
reckoned throughout at time and a-half. Apprentices 
are taken, though without formal indentures, generally 
for a period of three years. 

It must not be supposed that the building here mentioned 
contains all, or nearly all, the manufacturing enterprise of 
Sherbrooke. Lower down on the river is another and 
larger machine shop—which, however, we had not time to 
visit—besides a file manufactory and other works. Higher 
up is the Paton Woollen Mill, on a scale which would not 
look small even in Bradford, running a large number both 
of looms and mules—the former mainly of American 
make, the latter bearing the familiar nameplate of Platt 
Brothers—and making excellent homespun cloth from 
Canadian wools, as well as finer qualities from South 
American, &c. With such mills, and with the aid of steam 
tailoring establishments, which are already in operation, 
there seems no reason why Canadian settlers should much 
longer have to pay more for their clothing than those they 
leave behind in the old country. 

Hard by the woollen mills we i the fire station 
of the town, whose complete appointments and spacious 
ponine would have gladdened the heart of Captain Shaw 

imself. It was tenanted by some half-dozen magnificent 
Canadian horses, whose numbers are supplemented when 
required, in virtue of an arrangement made with the 
authorities having the care of the streets. It contained— 
besides hand machines—-two steam fire-engines, one of the 
familiar Merryweather type, the other resplendent with 
nickel sheeting, &c., and bearing an American nameplate. 
We also ins a “lumbering” establishment, placed at 
the very head of the fall, where there is a convenient site 
for a timber pond. The trees floating in this pond are 
brought up to the front of the works, where they are 
attached to an endless chain, and at once dragged up an 


inclined plane to the level of the saw mill. Here they are | 8° 8 


rolled on to a saw bench, and presented to a large saw, 
which deals with them in a number of minutes which, if 
stated to an English audience, would hardly be credited. 
To reduce a sized log to rough 14in. planks seemed to 
require scarcely longer time than is needed to describe the 
operation. I was not able to learn the exact speed of travel, 
but am certain that it was at least 50 per cent. greater 
than that which is usual in English mills. Other saws 


odern improvements were not | Co 


were at hand—some large, some small, some hung on 
vertical, some on horizontal arms—for the purpose of 
reducing the rough planks to the various dimensions re- 
quired. Planing machines, &c., were also forthcoming, 
together with special machinery for making “shingles” 
and “clap boards”—the former going to cover the roofs, 
and the latter the sides, of the timber houses which form 
the general type of Canadian homesteads. As others’ 
education, like my own, may be in default on the subject 
of clap boards, I may explain that a clap board is a light 
strip of wood, about 4ft. long, Gin. wide, and triangular in 
section, ny by in thickness from }in. at the back to 
nothing at the front. When laid in strakes, even lappin 
each other by 3in., with the thick edge downward, an 
well painted, they form an admirable and economical 
casing to a “frame house,” as the luxurious dwelling of 
the modern Canadian farmer is termed, in opposition to 
the log hut of the early settler. 

It will be seen even from this slight description that an 
English engineer coming to Canada will undoubtedly have 
something to isoens—auchehiy something also to unlearn; 
but it may be safely affirmed that, if only steady and ener- 
getic, he will never want employment, and that he will 
have opportunities of advancement open to him, such as it 
has long been hard to find in what, for good and for evil, 
is emphatically the “old country.” 


The preceding article possesses a melancholy interest. 
iene icomded A be the first of a series of papers to be 
written by Mr. Browne, as our special correspondent with 
the British Association. It is the last he ever wrote, and 
the announcement of his death reached us by telegraph, 
while his manuscript was still on the Atlantic. ] 


ARC LIGHTING IN IRONWORKS. 


Few industrial establishments are so well adapted fur being 
lighted by electricity as large iron and steel works; their floor 
spaces are usually large and open, and the operations carried on 
are such as require a fairly strong but diffused light. The most 
recent installation of importance that we have heard of is that 
just completed by the Maxim-Weston Electric Company at the 
ve’s Iron and Steel Works, near Birmingham, of the 
New British Iron Company, an old-established South Stafford- 
shire concern, best known by its “ Lion” and “ Corngreave’s” 
brands of high-class iron and steel. 

The electric lighting is effected by two duplicate installa- 
tions of Weston arclamps. The installations are perfectly inde- 
pendent one of the, other, driven by separate engines and 
dynamos, and the lamps of one installation are alternate with 
those of the other, so that one installation may always be 
depended on to carry on the lighting of the works should’the 
other be stopped by accident or otherwise. The two installations 
are both in daily use, and, we understand, giving much satisfac- 
tion. A large portion of iron and steel works must necessarily 
continue in operation both day and night, and in such cases the 
value of the electric light is much enhanced. In the present 
case two lamps are placed above each of the nine rolling mills, 
and the remainder in the forges and steel works. With this 
arrangement the place is exceedingly well lighted, although, of 
course, for special purposes, as in the case of setting rolls, &c., a 
special torch or gaslight is needed near the work. In the manu- 
facture of the iron, however, the company anticipates less waste, 
larger production, and better results generally than can be 
obtained in a place imperfectly lighted, say, by means of gas. 
The buildings of ironworks must of necessity, on account of 
providing ventilation, &c., be very open, and in rough weather 

jets are often extinguished or blown about to such an extent 
that but little light is obtained from them, with the consequence 
that accidents to the machinery, more or less serious, occur most 
frequently during the night. Again, workmen will not keep gas- 
burners in order, and too often they are removed, or the end of 
the bracket is broken off and the gas lit, with the result that an 
enormous quantity of gas is burnt. With a good light like that 
from electricity a much better supervision of the operations in 
progress is obtainable, and such operations are considerably 
facilitated ; independently, therefore, of the comparison of rela- 
tive direct costs, such as would appear in balance-sheets showing 
the working of gas as compared with electricity, there are many 
important considerations; but in the installation we refer to, it 
is anticipated that the cost will not be appreciably more, and 
perhaps will be less, than that of lighting by gas. The cost of 
attendance is reduced to a minimum, inasmuch as the shafting, 
the dynamos, and the engines driving them, which are of 
Tangye’s vertical types of 10 nominal horse-power, and specially 
adapted for electric lighting, are placed in the blowing engine- 
house, where an engineman is constantly in attendance. Again, 
several of the lamps are assigned to each of four men, who are 
in constant attendance on the mill engines, and who have suffi- 
cient spare time to clean and keep them in order and to replace 
carbons as required. A small weekly allowance to these men 
repays them for the little extra trouble they have, and the cost 
in this respect is therefore small. 

The Weston arc lights are well adapted for lighting works, 
and the Weston dynamo has proved itself a good machine. In 
the present case it is in each installation driven at a speed 
of about 1050 revolutions per minute when supplying the 
eleven lamps with electro-motive force. The resistance of the 
cable comprising each circuit—about half a mile—is 1 ohm 
when cold and 15 ohms when hot, and the current passing 
through it is about 19 ampéres, the lamps with such a current 
being estimated to be of about 1400-candles power each. The 
dynamos are driven by ordinary 5in. leather belts from short 
lengths of shafting, on each of which are mounted special wrought 
iron pulleys, 22in. and 30in. diameter respectively, the larger 
ones taking 7in. belts from the 48in. fly-wheels of the Tangye 
engines, which have cylinders 10in. and 114in. diameter respec- 
tively by 10in. stroke, and work with a steam pressure of only 
about 30 lb. per square inch, making about 150 revolutions per 
minute. Several ironworks are now lighted by electricity, but 
those of the New British Iron Company are, we believe, almost 
the first in the South Staffordshire district. The example 
shown will, we think, not be without followers, as the advan- 
ined are considerable, and in the hands of a company 
like the Maxim- Weston, intending users of electricity may, with 
confidence, look for good results. Electric companies are daily 
becoming better acqfainted with the requirements of the 
public, and accommodating themselves to meet them; and the 
public on its part better understands what to expect. The con- 
sequence is an improving tone and increasing confidence 
throughout and mutual benefits accordingly ; electricity, there- 
fore, steadily moves forward, and takes its place as one of our 
best and even economical lighting agents, 
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SHEAF-BINDING REAPING MACHINES. 
No. IV. 


WE have now to turn our attention to the machine made 
by the successors of the manufacturer whose name has been 
identified a greater length of time with successful reaping 
machine manufacture than any other, namely, that of 
McCormick. The late Mr. Cyrus H. McCormick will ever 
be credited with an important part of the work involved 
in the development of machine reaping and binding. 

The machine we have to describe is in general character 
like those we have described, or they are like this; but there 
are differences beside those which are distinctive of 
American design. We illustrate the machine by the 
accompanying engravings and that on page 196. Fig. 1 
is a perspective view of the rear and binding sides of the 
machine. Fig. 2 is from a perspective sketch, showing the 
general arrangement of the binding and knottin, mar H 
and Fig. 3 shows the position of some of the binder parts 
just as the compressor jaws are about to retire, so that the 
ene or ejecting arms may push the tied sheaf 
off the machine. Figs. 4, 5, and 6 show the knotting hook 


at gage? ita in the process of tying the knot in the 
string. ter what has been said concerning the two 
machines described, it is perhaps unnecessary to repeat the 
with respect to the McCormick machine. 
] gl ves aview of the machine at work, andat a time when 
it en cleared of curn, as, for instance, when a corner 
has been turned, so that the binding apparatus is empty, 
but the corn is just Gassing from the elevator webs down to 
the A ages arm. e of the packing arms is just in front 
of the descending corn, and is about to descend by the 
motion of the double crank. This arm is marked “packer” 
in Fig. 2, and it, like its fellow, the point of which is seen 
in Fig. 1, and more fully in Fig. 2, is operated by the 
double crank shown in Fig. 2. From the latter figure, the 
boards forming the binding table, as seen in Fig. 1, are 
removed. As the double crank continues its revolution, 
the packer arms will be alternately lifted, and will each 
grasp _® quantity of corn, and press it forward in the 

irection of the eg that stand up at the lower part of 
the maps table, es just within the back flapper 
boards, and marked in Fig. 2 “trip-hooks.” The action of 
these is precisely as described with reference to Messrs. 
Hornsby’s machine, see Fig. 3, page 173 ante. In the centre 


of Fig. 2 is seen the table trip arm, which is the same as 
that marked 13 in Fig. 3, p. 173, and acts the same in 
setting the large cam Aad aM motion, and with it the 
compressor connecting rod, or “compressor pitman,” as it 
is marked in Fig. 2 below, which is provided with a 
strong spring, which not only takes up some of the shock 
ne ly accompanying the sudden starting and stopping 
of the compressor arm and flap boards, but actuates these. 

With reference to the tying, it must be premised that 
the ree last off to the last was 
grip y the gripper disc—shown at D, Figs. 9 and 10, 
al 154 ante—a knotch in which has carried mt pressed it 

tween the two side pieces between which it runs. The 
string thus passes down from the lower part of the 


knotter, where the words “tier frame” are seen in 
Fig. 2 herewith, and through the point, and over 
the tying needle. us when the corn is packed up 


inst the “trip hooks,” Fig. 2, the string, though not 
shown, is there also, and when asufficient quantity of corn 
has been collected, and the large cam wheel is started into 
operation, the needle—seen t at M, Fig. 6, p. 153— 


rises through the slot in the table, carries the string round 


Fig. 5 


THE McCORMICK STRING SHEAF-BINDING MACHINE. 
to the knotter, thus encircling the sheaf, as it is seen it 
has done in Fig. 3, and placing the string in such a posi- 
tion that it is caught by the hook, Figs. 4, 5, 6, which are 
themselves started into motion by the cam surfaces and 
the teeth in the tier cam, see Fig. 2. The teeth in the 
tier cam do not, as will be seen, reach the knotter hook 
spindle, which is below the spindle carrying the tier cam, 
until the cam has made nearly half a revolution. Thus 
the string is brought up by the needle, and the motions of 
the knotting hook follow. 

Turning to Figs. 4, 5, and 6, the first of these shows 
the — of the string as caught by the hook; and 
the hook having turned through part of a revolution, has 
made the first step towards a knot. By a continuance of 
therotation of the tiercam, the knob end of the upper knotter 
bill is brought into contact with one of the cam surfaces, 
which bears upon it, and thus opens the bill, as seen in 
Fig. 5. The rotation of the hook causes the string to pass 
between the bills, which the next moment are closed by the 
operation of the cam, and the string being now cut off, the 
loop, with the further rotation of the bill, comes off, and 
the next phase is as shown at Fig. 6. This gives after all 
but an imperfect notion of the complete operation, but 


with this and with the account of the Appleby knotter, 

iven in THE EncIneER, 16th Sept., 1881, with reference to 
uae machine, the whole may be understood. Even 
then, however, the arrangement of the threading of the 
string, the adjustment of the tension upon it, and literally 
hundreds of little but vitally important things towards the 
successful working of the whole must be gathered by 
practical experience or not at all. The knotter works 
remarkably well, and in the late trials tied up everything 
that came on to the platform. 

From Fig. 1 it will be seen that the connecting rod from 
the first motion shaft is attached to something at the back 
of the cutting platform. This something is a rocking 
beam pivoted at the centre of its length on the cutti 
platform below the web, and conn at its other e 
to the centre of the knife. This arrangement is pre- 
ferred by the makers to carrying a spindle to the front 
of the machine and working the knife from one end. 
Working the knife from the centre of its length is con- 
sidered advantageous, as the stress on the part of the knife at 
which motion is communicated is, either in tension or com- 
pression, only one half the amount when worked from one 


‘Fig. 4 


end. The knife sections used in these machines have a much 
more obtuse angled front than those used by other makers, 
the edges of the sections being serrated and said to work 
with less power. It is certain that the machine worked 
very smoothly and was light in draught. 

The cutting platform web roller on the near side runs 
in bearings that are adjustable, so that slackness or tight- 
ness in the web may be taken up. 


AT a recent meeting of the Royal Society of Edin! 
Peddie made a communication on the isothermals an: 
of water near the maximum density point. 


Nava ENGINEER APPOINTMENTS.—The following appointments 

ve made at the Admiralty: — John E. er, chief- 
engineer, to the a: Nicholas Meadon, William Sharp, 
and Edwin K. ; engineers, to the Agamemnon; Joseph 
Bamford, engineer, to the Triton; Edward Barrett, engineer, to 
the Indus, for the Hecate; William A. Ellis, engineer, to the 
Sultan; Edward Bell, engineer, to the Hercules, for the Hawk; 
Robert St. J. Raper, assistant-engineer, additional, to the Alex- 
andra; Charles W. Gregory and Henry L. > oe assistant- 
engineers, to the emnon; and Frederick P, Smith, assistant- 
engineer, to the Indus, for the Tamar. 


, Mr. W. 
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TRIAL OF TRACTION ENGINES AT STOCKPORT. 


Tue Royal Manchester and Liverpool and North Lanca- 
shire Agricultural Society having this year otfered a gold 
medal for the best traction engine, no less than fourteen 
engines were entered in the competition, and of these 
eleven put in an appearance on the trial field. As this is 
the first real competition which has taken place since the 
Royal Show at Wolverhampton in 1871, the trials excited 
a large amount of interest, especially as all the leading 
makers were well represented. As the time at the disposal 
of the judges was much too short for exhaustive trials, it 
is to be regretted that the results, though probably enough 
affording a test of relative merit, are destitute of any data 
upon which to found a scientific estimate of the perform- 
ances of the various engines taking part in the competi- 
tion. The engines which actually took part in the trials 
are as follows. :— 


Weight of 


| | | Size of 
Maker’s name. Power. Description.| cylinder. engine. 
in. in. ts. ct. qr. 
Aveling and Porter ..| 8-H.P. agricultural 9 dia. 12str. 1216 2 
Do. do. “| 8-H.P. roadloco. 9 ,, 12 ,, not wghd. 
John Fowler and Co. ..| qe do. | notknown 1212 2 
Do. do. Class B. agricultural S}dia. 12str. 11 5 0 
Chas. Burrell and Sons) 8-H.P. roadloco. 9 ,, 12 ,,:1318 0 
Do. 8-H.P. agricultural 9 ,, 12 ,, 1013 3 
J.and H. McLaren ..| 8-H.P. do. 
Do. do. ..| 6H.P. do. 
Edwin Foden .. ..| do. 16 0 
Marshall, Sons,andCo.! 8-H.P. do. ,, 11 1 0 

Durham and North 

Yorkshire Co. .. 7-H.P. do. 917 0 


These engines were all placed on their respective stands in 
the showyard on the Tuesday, 2nd of September. They 
were carefully examined by the judges on Wednesday, and 
the trials were commenced the first thing on Thursday 
morning. 

Two common railway drays, weighing 25 cwt. each, and 
loaded with 2 tons 15 cwt. of baled cotton, were provided 
by the Society. The total load was thus 4 tons, exclusive 
of the engine. Each competitor was allowed 20 lb. of 
chips to light his fire, and 20 1b. of coal per nominal horse- 
power; and the test imposed was to get up steam from 
cold water, and after coupling to one of the aforesaid 
wagons, to haul it round and round a lea field adjoining 
the Showyard until the fuel was done, and the engine 
stopped for want of steam. This field is about 420 yards 
round, or roughly, four laps to the mile. It was a very 
suitable field for the purpose, having a hollow running 
diagonally through it from one corner to the other. Two 
of the sides of this hollow were very steep, rising about 
1 in7orl in 8. They were, however, at opposite sides 
and ends, so that, taken in respect to the direction the 
engines were travelling, they both sloped the same way. 
The opposite sides were not so steep, but presented inclines 
varying from about 1 in 9tolin 15. Of course, all the 
competitors elected to run their engines up the easier gra- 
dients and down the steeper ones. We should also add 
that before coupling to the load, the empty engines were 
run up one of these steep brows through a short, narrow 
occupation road, and down one of the adjoining streets, as 
a sort of preliminary test on both hard and soft roads. 
This test was applied to all engines before they commenced 
to run their laps round the field. 

Fowler’s class B single cylinder engine was the first to 
put in an appearance on the course, and after running the 
the preliminary canter on the hard road started off with 
its load, which it hauled nine and a-quarter times round 
the course. Though this engine had only an 8sin. cylinder, 
and as such would only be; rated as a 7-horse, as compared 
with the others, it got 160 lb. of fuel, or the same allow- 
ance as an 8-horse. 

Burrell’s 8-horse heavy haulage traction engine, mounted 
on their spring wheels, was the next on the rota for trial. 
Owing probably to the stiffness not being worn off, there 
was a good deal of time wasted with bearings heating, and 
what with bad driving, priming, and waste of steam by 
blowing off, it only managed to haul the load three times 
round the field. 

The South Durham and North Yorkshire Steam Culti- 
vation Company came next with its 7-horse agricultural 
locomotive, fitted with a spring arrangement. The 
cylinder was of exactly the same dimensions as Fowler's, 
but the allowance of coal was 20 Ib. less. It only 
made 32 laps, but of course 20]b. more fuel would have 
made a considerable difference in the result. 

The next engine brought out was Foden’s double-cylinder 
6-horse high wheeler, mounted on springs as described in 
the notice of the Shrewsbury Show. Though only 
allowed 120 lb. of coal, it made the excellent performance 
of 103 laps. 

J. and H. McLaren’s 6-horse single-cylinder engine, 
mounted on their well known spring wheels, was the next 
on the list. The cylinder had been drilled and tapped for 
indicator cocks over night, and through some oversight the 
borings had not been removed, so when it came into the 
field it was blowing through pretty badly. This, and atoo 
lavish style of firing on the part of the driver, brought a 
too dashing run to a finish with only 62 laps. 

Messrs. Fowler’s compound road locomotive came next. 
This engine is mounted on springs as exhibited and noticed 
at Shrewsbury, and it ran a very g trip, covering 
124 laps, or very much the best performance of the day. 

Messrs. Aveling and Porter then entered the lists with 
their 8-horse agricultural locomotive, carried upon their 
spring wheels. The engine was also fitted with a feed- 
water heater, whereby a portion of the exhaust steam was 
admitted to the water in the tank, which was thus passed 
into the boiler at a temperature of about 150 deg. This 
engine did its work extremely well, and made 9} laps. 

Messrs. Burrell then brought out their 8-horse power 
agricultural, on spring wheels, and profiting by their un- 
fortunate experience of the forenoon, managed to score 
8 laps to their credit, after which the trials were adjourned 
till Friday morning. 

The first engine brought out on Friday morning was 


Marshall’s 8-horse agricultural engine, which, with 160 lb. 
of coal, only took its load seven times round the field. 

The next engine was Aveling and Porter's 8-horse 
road locomotive engine, with high wheels, fitted with their 
patent springs, which also made 7 laps. 

Messrs. McLaren then came into the field with their 
8-horse agricultural, driven by Mr. Henry McLaren him- 
self. a rule, it is better for masters to leave prac- 
tical matters of this sort to their employés, but in this case 
the exception held and proved the rule, for in response to 
Mr. McLaren’s careful driving, and to the admiration of all 
the spectators, the engine hauled its load 13 times round 
the enclosure, thus beating the performance even of 
Fowler’s compound, and leaving all the others far behind. 

All the engines now having been tried, the judges 
selected Messrs. Aveling, McLaren, Foden, and Fowler to 
run a final heat. Messrs, Aveling ran their eight-horse 
agricultural, Fowler their compound engine, and McLaren 
their six-horse, being naturally anxious to vindicate their 
engine after its unsatisfactory performance of the previous 
day. The conditions of this test were somewhat different 
from the former one. Steam was got up in each engine 
to 100 lb. on the square inch ; the fire was then raked 
clean out, and an equal amount of chips and 10 lb. of coal 
rper nominal horse-power was supplied to each competitor, 
who at once lit his fire again, and started round the field 
with his load, with the following results, arranged in the 
order of running, viz.:—Foden’s 6-horse power double- 
cylinder, 8$ laps; Aveling’s 8-horse power agricultural, 
92 laps; McLaren’s 6-horse poe agricultural, 8 laps ; 
Fowler’s Class B compound, 8% laps. These tests occupied 
the whole of the day, and on the Saturday morning all the 
engines were taken to the London and North-Western 
Railway Company’s station and weighed. About two 
o'clock on Saturday afternoon the successful competitors 
were called into the secretary’s office, and the judges’ 
award read over to them. It stated that they had had 
great difficulty in awarding ‘the prize on account of the 
general excellence and equality of the results in the case 
of several of the engines, but that ultimately they had 
decided to give the gold medal to Messrs. Aveling and 
Porter, and would recommend the Council of the Society 
to award silver medals to three other firms in the follow- 
ing order of merit, viz.:—Messrs. J. and H. McLaren, 
Mr. Edwin Foden, Messrs. John Fowler and Co. The 
judges were Messrs. Scotson and Whalley, with Mr. J. T. 
King, C.E., of Liverpool. 


THE FLOW OF WATER THROUGH TURBINES 
AND SCREW PROPELLERS.* 


By Mr. Artuur Rice, C.E. 


LITERATURE relating to turbines probably stands unrivalled 
among all that concerns questions of hydraulic engineering, not so 
much in its voluminous character, as in the extent to which purely 
theoretical writers have ignored facts, or practical writers have 
relied upon empirical rules rather than upon any sound theory. 
In relation to this view, it may suffice to note that theoretical 
deductions have frequently been based upon a generalisation that 
“Streams of water must enter the buckets of a turbine without 
shock, and leave them without velocity.” Both these assumed 
conditions are misleading, and it is now well known that in every 
good turbine both are carefully disobeyed. So-called practical 
writers, as a rule, fail to give much useful information, and their 
task seems rather in praise of one description of turbine above 
another. But generally, it is of no consequence whatever how a 
stream of water may be led through the buckets of any form of 
turbine, so long as its velocity gradually becomes reduced to the 
smallest amount that will carry it freely clear of the machine. 
The character of theoretical information imparted by some of these 
writers may be illustrated by a quotation from the Chicago Journal 
of Commerce, dated 20th February, 1884, There we are informed 
that ‘“‘the height of the fall is one of the most important con- 
siderations, as the same stream of water will furnish five times the 
power at 10ft. that it will at 5ft. fall.” By general consent twice 
two are four, but it has been reserved for this imaginative writer 
to make the useful discovery that sometimes twice two are ten. 
Not until after the translation of Captain Morris’s work on 
turbines by Mr. E. Morris in 1844, was attention in America 
directed to the advantages which these motors possessed over the 
gravity wheels then in general use. A duty of 75 per cent. was 
then obtained, and a further study of the subject by a most acute 


in utilising these discoveries until the recent exigencies of modern 
naval warfare have led foreign nations to place a high value upon 
speed. Some makers of torpedo boats have thus been induced to 
slacken the trammels of an older theory, and to apply a somewhat 
incomplete form of the author's reaction propeller for gaining some 
— of the notable performance of these hornets of the deep. 
ust as in turbines, a combination of impact and reaction produces 
the maximum practical result, so in screw propellers does a corre- 
sponding gain accompany the same construction, 
Turbines.—While studying those effects produced by jets of 
water impinging upon plain or concave surfaces corresponding to 
buckets of turbines, it simplifies matters to separate these results 
due to impact from others due to reaction. And it will be well at 
the outset to draw a distinction between the nature of these two 
pressures, and to remind ourselves of the laws which lie at the 
root, and govern the whole question under present consideration, 
Water obeys the laws of gravity, exactly like every other body ; 
and the velocity with which any quantity may be falling is an 
expression of the full amount of work it contains. By a suffi- 
ciently accurate ager) rule this velocity is eight times the 
square root of the head or vertical column measured in feet. 
Velocity per second = 8 Y head in feet, therefore, for a head of 
100ft. as an example, V = 8 V 100 = 80ft. per second. The 
graphic method of showing velocities or pressures has many 
advantages, and is used in all the following diagrams :—Beginning 
with purely theoretical considerations, we must first recollect that 
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there is no such thing as absolute motion. All movements are 
relative to something else, and what we have to do with a stream 
of water in a turbine is to reduce its velocity relatively to the 
earth, quite a different thing to its velocity in relation to the 
turbine ; for while the one may be zero the other may be anythi 
we please. ABCD in Fig. 1 represents a parallelogram o! 
velocities, wherein A C gives the direction of a jet of water start- 
ing at A, and arriving at C at the end of one second on any other 
division of time. Ata scale of j;in. to 1ft., A C represents S80ft., 
the fall due to 100ft. head, or at a scale of lin. to lft., A C gives 
2ft., or the distance travelled by the same stream in jth ofa 
second. The velocity AC may be resolved into two others, namely, 
A Band AD, or B C, which*are found to be 69°28ft. and 40%. 
respectively, when the angle B A C—generally called a in 
treatises on turbines—is 30 deg. If, however, AC is taken at 
2ft., then A B will be found = 20°78in., and BC = 12in. fora 
time of A; or 025 of a second. Supposing now a flat plate BC 
= 12in. wide move from D A to C B pwnd “025 second, it will be 
readily seen that a drop of water starting from A will have arrived 
at C in °025 second, having been flowing along the surface B C from 
B to C without either friction or loss of velocity. If now, instead 
of a straight plate B ©, we substitute one having a concave sur- 
face, such as B K in Fig. 2, it will be found necessary to move it 
from A to L in °025 second, in order to allow a stream to arrive at 
C, that is K, without, in transit, friction or loss of velocity. This 
concave surface may represent one bucket of a turbine. Suppos- 
ing now a resistance to — so that it can only move from 
from A to B instead of to L. Then, as we have already resolved, 
the velocity A C into A B and B C, so far as the former (A B) is 
concerned, no alteration occurs whether B K be straight or curved. 
But the other portion B C pressing vertically against the concave 
surface B K, becomes gradually diminished in its velocity in rela- 
tion to the earth, and produces an effect known as ‘‘reaction.” A 
combined operation of impact and reaction occurs by further 
diminishing the distance which the bucket is allowed to travel, 4s 
for example, to EF. Here the jet is impelled against the lower 
edge of the bucket B, and gives a pressure by its impact ; then 
following the curve B K with a diminishing velocity, it is finally 
discharged at K, retaining only sufficient movement to carry the 
water clear out of the machine, Thus far we have considered the 
movement of jets and buckets along A B as straight lines, but this 
can only occur, so far as buckets are concerned, when their radius 
is infinite. In practice these latter movements are always curves 
of more or less complicated form, which effect a considerable modi- 
fication in the forms of buckets, &c., but not in the general 
er and it is the duty of the designer of any form of tur- 
ine to give this consideration its due importance. Having thus 
cleared po any ambiguity from the terms “ impact” and ‘‘re- 
action,” and shown how they can act ind dently, or together, 
we shall be able to follow the course and behaviour of streams in a 
turbine, and by treating their effects as arising from two separate 
causes, we shall be able to regard the problem without that inevit- 
able confusion which arises when they are considered as acting 
conjointly. Turbines, though driven by vast volumes of water, are 
in reality impelled by countless isolated jets, or streams, all acting 
together, and a clear understanding of the behaviour of any one of 
these facilitates and concludes a solution of the whole problem. 


and practical engineer, Mr. Boyden, led to various improv t 

upon Mr. Fauneyron’s model, by which his experiments indicated 
the high duty of 88 per cent. The most conspicuous addition 
made by Mr. Boyden was the diffuser. This ingenious contrivance 
had the effect of transforming part of whatever velocity remained 
in the stream after passing out of a turbine into an atmospheric 
pressure, by which the corresponding lost head became effective, 
and added about 3 per cent. to the duty obtained. It may be 
worth noticing that, by an accidental application of these principles 
to some inward flow turbines, there is obtained most, if not all, of 
whatever advantage they are supposed to possess, but oddly 
enough this genuine advantage is never mentioned by any of the 
writers who are interested in their introduction or sale. ‘The well- 
known experiments of Mr. James B. Francis in 1857, and his 
elaborate report, gave to hydraulic engineers a vast store of useful 
data, and since that period much progress has been made in the 
construction of turbines, and literature on the subject has become 
very complete. 

In the limits of a short paper it is impossible to do justice to 
more than one aspect of the considerations relating to turbines, and 
it is now proposed to bring before the Mechanical Section of the 
British Association some conclusions drawn from the behaviour of 
jets of water discharged under pressure, more particularly in the 
hope that, as water power is extremely abundant in Canada, any 
remarks relating to the subject may not fail to prove interesting. 

Between the action of turbines and that of screw propellers 
exists an exact parallelism, although in one case water imparts 
motion to the buckets of a turbine, while in the other case blades 
of a screw give spiral movement to a column of water driven aft 
from the vessel it propels forward. Turbines have been driven 
sometimes by impact alone, ti by reaction above, though 
generally by a combination of impact and reaction, and it is by the 
last-named system that the best results are now known to be 
obtained. The ordinary paddles of a steamer impel a mass of 
water horizontally backwards by impact alone, but screw propellers 
use reaction somewhat disguised, and only to a limited extent. 
The full use and advantages of reaction for screw propellers were 
not generally known until after the publication of papers by the 
present writer in the ‘‘ Proceedings” of the Institution of Naval 
Architects for 1867 and 1868, and more fully in the “‘ Transactions ” 
of the Society of Engineers for 1868. Since that time, by the 
author of these investigations then described, by the English 
Admiralty, and by private firms, further experiments have been 
carried out, some on @ considerable scale, and all corroborative of 
the results published in 1868, But nothing further has been done 


* Paper read before the British Association at Montreal. 


Experimental researches.—All experiments refe’ to in this 
r were made by jets of water under an actual vertical head of 
45ft., but as the supply came through a considerable length of . 
bore lead piping, and many bends, a large and constant loss 
occurred through friction and bends, so that the actual working 
head was only known by measuring the velocity of discharge. This 
was easily done by allowing all the water to flow into a tank of 
known capacity. The stop cock had a clear circular passage 
through it, and two different jets were used. One oblong mea- 
sured ‘din. by ‘l5in., giving an area of ‘075 square inches, The 
other jet was circular, and just so much larger than jin. to be ‘05 
of a square inch area, and the stream flowed with a velocity of 
40ft. per second, corresponding toa head of 25ft. Either nozzle 
could be attached to the same universal joint, and directed at any 
desired inclination upon the horizontal surface of a special well- 
adjusted compound weighing machine, or into various bent tubes 
and other attachments, so that all pressures, whether vertical or 
horizontal, could be accurately ascertained and reduced to the unit 
which was the quarter of an ounce. The vertical component p of 
any pressure P may be ascertained by the formula— 
p=Psina 

where a is the angle made by a jet against a surface, and in order 
to test the accuracy of the simple machinery employed for these 
researches, the pore Bye which gave 71 unit when impinging 
vertically upon a circular plate, was directed at 60 deg. and 45 deg. 
thereon, with results shown in Table I., and these, it will be 
observed, are sufficiently close to theory to warrant reliance bein, 
placed on data obtained from the simple weighing machinery 
in the experiment. 


Table I.—Impact on Level Plate, 


Distance, hori- | 90 deg. | 60 deg. | 45 deg. 
Experiment .. .. .. 61-00 | 49°00 
ljin. .. 7100 
(| 6148 50°10 
Experiment .. .. 65°00 45°00 
Theory .. ss bo 64°00 45°00 


In each case the unit of pressure is } os, 
In the first trial there was a distative of 1}in, between the jet and 
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point of its contact with the plate, while in the second trial this 
space was diminished to jin. It will be noticed that as this dis- 
tance increases we have augmented pressures, and these are 
not due, as might be supposed, to increase of head, which is 
practically nothing, but they are due to the recoil of a portion of 
the stream which occurs increasingly as it becomes more and more 
broken up. These alterations in pressure can only be eliminated 
when care is taken to measure that only due to impact, without at 
the same time adding the effect of an imperfect reaction, Any 
stream that can run off at all points from a smooth surface gives 
the minimum of pressure thereon, for then the least resistance is 
offered to the destruction of the vertical element of its velocity, 
but this freedom becomes lost when a stream is diverted into a 
confined channel, As pressure is an indication and measure of lost 
velocity, we may then reasonably look for greater pressure on the 
scale when a stream is confined after impact than when it 
discharges freely in every direction. Experimently this is shown 
to be the case, for when the same oblong jet, discharged under the 
same litions, impinged vertically upon a smooth plate, and gave 
a pressure of 71 units, gave 87 units when discharged into a confined 
right-angled channel. This result emphasises the ity for 
confining streams of water whenever it is desired to receive the 
greatest pressure by arresting their velocity. Such streams will 
always endeavour to escape in the directions of least resistance, 
and, therefore, in a turbine means should be provided to prevent 
any lateral deviation of the streams while passing through their 
buckets. So with screw propellers the great mass of surrounding 
water may be regarded as acting like a channel with elastic sides, 
which permits the area enlarging as the velocity of a current passing 
diminishes. The experiments thus far described have been made with 
jets of an oblong shape, and they give results differing in some degree 
from those obtained with circular jets. Yet as the general conclu- 
sions from both are found the same, it will avoid unnecessary pro- 
lixity by using the data from experiments made with a circular 
jet of ‘05 square inch area, discharging a stream at the rate of 40ft. 
per second. This amounts to 52 ib. of water per minute with an 
available head of 25ft., or 1300 foot-pounds per minute. The 
tubes which received and directed the course of this jet were 
generally of lead, having a perfectly smooth internal surface, for 
it was found that with a rougher surface the flow of water is re- 
tarded and changes occur in the data obtained. Any stream having 
its course ch 1 presses inst the body causing such change, 


this pressure increasing in proportion to the angle through which 
the change is made, and also according to the radius of a curve 
around which it flows. This fact has long been known to hydraulic 
engineers, and formule exist by which such pressures can be deter- 
mined; nevertheless, it will be useful to study these relations froma 


sary to give the highest resultant pressure is an angle of 49 deg., 
and this corresponds closely enough with the angle which practical 
constructors of screw propellers have found to give the best 
results. Until, therefore, we can deal with currents after they 
have been discharged from the blades of a propeller, it seems un- 
likely that anything can be done by alterations in the pitch of a 
propeller. So far as concerns theory, the older turbines were 
restricted to such imperfect results of impact and reaction 
as might be obtained by turning a stream at right angles 
to its original course; and the more scientific of modern tur- 
bine constructors may fairly claim credit for an innova- 
tion by which practice gave better results than theory seemed 
to warrant; and the consideration of this aspect of the 
question will form the concluding subject of the present paper. 
Referring again to Fig. 3, when a current passes round such a 
curve as the quadrant of a circle, its horizontal reaction appears as 
a pressure along ¢ B, which is the result of the natural integration 
of all the horizontal components of pressures, all of which act per- 
pendicularly to each elements of the concave surface along which 
the current flows. If, now, we add another quadrant of a circle 
to the curve, and so turn the stream through two right angles or 
180 deg., as shown by Fig. 4, then such a complete reversal of the 
original direction represents the carrying of it back again to the 
highest point; it means the entire destruction of its velocity, and 
it gives the maximum pressure obtainable from a jet of water 
impinging upon a surface of any form whatsoever. The reaction 
noticed in Fig. 3 as acting along c B is now confronted by an 
impact of the now horizontal stream as it is turned round the 
second 90 deg. of curvature, and reacts also vertically downwards. 
It would almost seem as if the first reaction from B to F should be 
exactly neutralised by the second impact from F toD. But such 
is not the case, as experiment shows an excess of the second 
impact over the first reaction amounting to six units, and shows 
also that the behaviour of the stream through its second quadrant 
is precisely similar in kind to the first, only less in degree. Also 
the impact takes place vertically in one case and horizontally in 
the other. The total downward pressure given by the stream when 
turned 180 deg. is found by experiment thus :—Total impact and 
reaction from 180 deg. change in direction of current = 132 units ; 
and by deducting the impact 71 units, as previously measured, the 
new reaction corresponds with an increase of 61 units above the 
first impact. It also shows an increase of 37°75 units above the 
greatest resultant obtained by the same stream turned through 
90 deg. only. Therefore, in designing a screw propeller or turbine, 
it would seem from these experiments desirable to aim at changing 
the direction of the stream, so far as possible, into one at 180 deg. 
to its original course, and it is by carrying out this view, so far as 
the ities of construction will permit, that the scientifically 


somewhat different point of view than has been hitherto adopted, 
more particularly as they bear upon the construction of screw pro- 
pellers and turbines, and by directing the stream A B, Fig. 3, verti- 


c A 


FIC S 


cally into a tube gin. internal diameter and bent so as to turn the jet 
horizontally, and placing the whole arrangement upon a compound 
weighing machine, it is easy to in the downward pressure 
AB due to impact and the horizontal pressures C B due to re- 
action. In theoretical investigations it may be convenient to 
assume both these pressures exactly equal, and this has been done 
in the paper “On Propellers” already referred to; but this 
brings in an error of no importance so far as general principles are 
involved, but one which destroys much of the value such researches 
might otherwise possess for those who are engaged in the practical 
construction of screw propellers or turbines. The downward 
impact pressure A B is always somewhat greater than the hori- 
zontal reaction B C, and any proportions between these two can 
only be accurately ascertained by trials. In these pee 
experiments the jet of water flowed 40ft. per second through 
an orifice of °05 square inch area, and in every case its course 
was bent to a right angle. The pressures for impact and re- 
action were weighed coincidently, with results given by columns 
land 2, Table II. 


Table II.—Impact and Reaction in Confined Channels. 


Number of column. 1 2 | | 4 


Description of experiments. | Impact. | Reaction, Resultant 


Smooth London tube, ljin. 


62 94°25 49° 


mean radjus .. 71 | 

Rough wrought iron tube, 

Smooth leaden tube bent to ai | 

sharp rightangle.. .. .. 71 | 40 81°5 60° 


The third column is obtained by constructing a parallelogram of 
forces, where impact and reaction form the measures of opposing 
sides, and it furnishes the resultant due to both forces. The 
fourth column gives the inclination ABS, at which the line of 
impact must incline towards a plane surface R 8, Fig. 3, so as to 
produce this maximum resultant perpendicularly upon it; as the 
resultant given in column 8 indicates the full practical effect of 
impact and reaction. When a stream has its direction changed to 
one at right angles to its original course, and as such a changed 
direction is all that can be hoped for by ordinary screw propellers, 
the figures in column 3 should bear some relationship to such cases. 
Therefore, it becomes an inquiry of some interest as to what angle 
of impact has been found best in those screw propellers which 
have given the best results in practical work. Taking one 
of the most improved propellers made by the late Mr. 
Robert Griffiths, its blades do not conform to the lines 
of a true screw, but it is an oblique paddle where the acting 
portions of its blades were set at 48 deg. to the keel of the 
ship, or 42deg. to the plane of rotation. Again, taking a screw 
tug boat on the river Thames, with blades of a totally different 
form to those used by Mr. Griffiths, we still find them set at the 
same angle, nainely, 48 deg. to the keel or 42 deg. to the plane of 
rotation, An examination of other screws tends only to confirm 
these figures, and they justify the 1 that the inclinati 
of blades found out by practice ought to be arrived at, or at any 
rate approach, by any sound and reliable theory; and that blades 
of whatever form must not transgress far from this inclination if 
they are to develope any considerable efficiency. Indeed, many 
favourable results obtained by propellers are not due to their 
a, but only to the fact that they have been made with an 
clination of blade not far from 42 deg. to the plan of rotation. 
Referring to column 4, and accepting the case of water flowing 
through a smooth tube, as analogous to that of a current flowing 
within a large body of water, it appears that the inclination neces- 


designed modern turbine has attained to that prominence which 
it holds at present over all hydraulic motors. Much more might 
be written to extend and amplify the conclusions that can be 
drawn from the experiments described in the present paper, and 
from many others made by the writer, but the exigencies of time 
and your patience alike preclude further consideration of this 
interesting and important subject. 


THE IRON AND STEEL INSTITUTE. 


THE following preliminary programme of the Chester meeting, 
1884, has been issued :— 


The autumn meeting will take place in the city of Chester on 
September 23rd and three following days. The papers and sub- 
jects for discussion are:—‘‘ On the Geology of Cheshire,” by Mr. 
Aubrey Strahan, of H.M.’s Geological Survey, London; ‘‘On 
Improvements in the Siemens Regenerative Gas Furnace,” by Mr. 
Frederick Siemens, C.E., London; ‘‘ On Recent Improvements in 
the Method of the Manufacture of Open-hearth Steel,” by Mr. 
James Riley, Glasgow, Member of Council; ‘‘ On a New Form of 
Regenerative Furnace,” by Mr. F. W. Dick, Glasgow; ‘‘ On the 
Manufacture of Crucible Steel,” by Mr. Henry Seebohm, Sheffield ; 
“*On the Recovery of By-Products from Coal, more especially in 
connection with the Coking and Iron Industries,” by Mr. Watson 
Smith, Owen’s College, Manchester; ‘‘On the most Recent 
Results obtained in Germany in Utilising the By-Products from 
Otto and other Coke Ovens,” by Dr. C. Otto, Dalhausen; “‘ On 
the North-Eastern Steel Company’s Works at Middlesbrough, and 
their Products,” by Mr. Arthur Cooper, Middlesbrough; ‘‘ On the 
Spectroscopic Examination of the Vapours Evolved on Heating 
a &c., at Atmospheric Pressure,” by Mr. John Parry, Ebbw 

le 


On Tuesday, September 23rd, there will be at, 10.30 a.m.,a 
general meeting of members in the Town Hall; reception by the 
Mayor—chairman of the local reception committee—the Right 
Rev. the Lord Bishop, the Dean of Chester, and other members of 
the local committee. 1 p.m.: Luncheon at the Grosvenor Hotel. 
2.30 p.m.: Depart from the Grosvenor Hotel, in special convey- 
ances, to Eaton Hall, Park, and Gardens—kindly thrown open by 
the Duke of Westminster, K.G.—and Hawarden Castle and 
grounds—opened to inspection by the kindness of the Right Hon. 
W. E. Gladstone. Several members of the local committee, 
including the Mayor, will act as guides to view the Castle and 
walls of Chester, the rows, or raised galleries, on each side of the 
principal streets, and other objects of interests. 7 p.m.: Annual 
dinner of the Institute, in the Grosvenor Hotel. Tickets 15s. 
each, excluding wine. Members may secure tickets for friends. 
An early application for tickets is particularly requested. 

On Wednesday, September 24th, there will be, at 10 a.m., a 
general ting of members in the Town Hall. 1 p.m.: Depart 
from Chester by special train, to visit the Crewe Locomotive and 
Steel Works; luncheon will be provided, on the invitation of the 
London and North-Western Railway Company. 6 p.m.: Leave 
Crewe by special train for Chester. 

On Thursday, September 25th, there will be, at 10.30 a.m.,a 
general meeting of members in the Town Hall. 1.30 p.m.: Lun- 
cheon at the Grosvenor Hotel. 

Alternative excursions may be made:—No. 1, 3 p.m.: Depart by 
special train for the salt mines and works at Norfhwich—sixteen 
miles. The return train will leave Northwich about 5.30 o’clock. 
It is expected that arrangements may be made for illuminating 
some of the mines. No. 2, 2.45 p.m.: Depart by special train for 
the alkali works at Flint—eleven miles. The return train will 
leave Flint about five o’clock, At three o’clock the Very Rev. Dr. 
Howson, Dean of Chester, will receive such members as are 
interested in local antiquities in the Cathedral, which he will 
describe, as well as the ancient Church of St. John the Baptist— 
founded by Ethelfleda, daughter of King Alfred the Great—and 
the adjoining ruins of the Priory. 8 p.m.: A conversazione, to 
which members of the Institute and lady friends are invited, will 
oe by the Chester Society of Natural Science in the Town 


The following works in Chester and its neighbourhood will be 
open for the inspection of bers any day during the week, upon 
production of cards of membership:—The Lead Works, the Gas- 
works, the Hydraulic Engineering Works, and the Waterworks, in 
Chester; the Dee Ironworks, Lloyd’s Cambrian Chain and Anchor 
Public Testing Company’s Works, the Dee Oil Works, and the 
Patent Candle Works, in Saltney; Sandycroft Foundry and 
Engine Works—five miles by Holyhead Railway; Mostyn Iron- 
works—twenty-one miles by Holyhead Railway. The following 
collieries will also be open for inspection at Wrexham during the 
week, viz.:—Plas Power, Gatewen, Westminster, and Wynnstay 
Colliery, Ruabon. 

Friday, ._—? 26th, will be entirely devoted to an excursion 
into North Wales. The programme has not yet been fully 
arranged, but it is intended to embrace Ruabon, the Vale of 
Llangollen, the Festiniog slate quarries, Portmadoc, Carnarvon, 
and Bangor, visiting en route, if time should permit, Carnarvon 
Castle and the Menai and Tubular bridges. 


SALFORD IRONWORKS SCIENCE AND 
TECHNICAL SCHOOL. 

A sHorT time since we drew attention to the technical school 
established in the works of Messrs. Mather and Platt, of Salford. 
The following are the results of the science examinations held 
last May in connection with the Government Science and Art 
Department and the City and Guilds of London Institute — 

Plane and solid geometry. — First-class honours: A. Hilton. 
Second-class hours: R. North, R. Stanfield, R. D. Whitehead, H. 
C. Dawson. Second-class advanced: A. R. Edmondson. First- 
class elementary: J. Pilling, E. Matthews, T. H. Price A. H. 
Sharp, P. Gerland, T. Thorp. Second-class elementary: 8. 
Richardson, A. H. Johnson, Kk, Nuttall, J. W, Coleman, A. 
Crompton, C. Holland, W. L. Drussen, E. Nuttall, J. W. Monks, 
8. Corbishley, J. Brez, 8. A. Jackson, J. Swarbrick. 

Machine construction and drawing.—First-class honours: <A. 
Hilton, C. W. Hill, R. H. Unsworth, R. North. Second-class 
honours: R. Stanfield. First-class advanced: A. H. Roylance, 
P. Gerland, A. J. Bell. Second-class advanced: T. H. Price, J. 
W. Monks, H. C. Dawson. First-class elementary: E. Nuttall, 
J. Brez, C, Holland, J. Swarbrick, 8. Dutton, B. Milligan, T. 
Thorp, J. Pilling, A. R. Edmondson, 8. A. Jackson, S. Richardson, 
H. Lb. Whitmore. Second-class elementary: A. Crompton, A. 
Eden, 8. Bottomley, 8. Corbishley, A. Barrie, E. Matthews, F. 
Humphreys, T. W. Coleman, J. A. Smith, R. Nuttall, R. J. Jones, 
W. Drussen, J. C. Walker, Rk. Heaney, J. Kerr. 

Building construction. — Second-class honours: W. Eaton. 
First-class elementary : F. G. Dixon, P. A. Ramage. Second-class 
elementary: A. H. Johnson, A. H. Sharpe. 


Mathematics, Stage I.—First-class: P. Gerland, A. Hilton. 


Second-class: E. Lefevre, R. Jarvis, R. D. Whitehead, A. J. Bell, 
A. R. Edmondson, A. H. Roylance. 

Applied mechanics.—Second-class honours: R. North. First- 
class advanced: P. Gerland, R. Stanfield, J. W. Butterworth. 
Second-class advanced: A. R. Edmondson, F. G. Dixon, 8. 
Richardson, A. H. Sharp, R. Jarvis, J. Wolstencroft, A. J. Bell, 
A. Hilton, R. D. Whitehead, W. H. Mellor. First-class elemen- 
tary: C. Beckett. Second-class elementary: E. Lefevre, J. W. 
Monks, A. H. Johnson, T. H. Price, E. Matthews, T. Thorp. 

Steam.—First-class honours: R. North. Second-class honours: 
R. Stanfield. First-class advanced: P. A. Ramage, F. G. Dixon. 
Second-class advanced: J. Wolstencroft, W. H. Mellor. First- 
class elementary: R. D. Whitehead, A. H. Sharpe. Second-class 
elementary: E. Lefevre, C. Beckett, A. R. Edmondson, P. Gerland. 

Mechanical engineering.—Second-class honours: R. Stanfield. 
First-class advanced: R. North, R. D. Whitehead. Second-class 
advanced: P. Gerland, C. Holland. 

Metal working tools.—First-class advanced: A. Hilton, P. A. 
Ramage, W. H. Mellor, J.C, Sidebotham. Second-class advanced : 
J. Wolstencroft. 

The First Whitworth Scholarship, value £200, has been obtained 
by R. Stanfield, who also attended classes at the Manchester 
Fara School in subjects not taught at the Salford Ironworks 

ool. 

The Sixth Whitworth Scholarship, value £150, and also a 
National Scholarship, value £60 per annum for three years, has 
been obtained by R. North, who also attended classes under the 
Manchester School Board and at the Manchester Technical School 
in subjects not taught at the Salford Ironworks. 

The Allan and Newton memorial prize, value £7 7s. in books, 
given by the Amalgamated Society of Engineers, for competition 
throughout the kingdom, and which is awarded upon the results of 
the science examinations in mathematics, machine drawing, 
—— mechanics, applied mechanics, and steam, was won by 

. Hilton. 


THE AMSTERDAM EXHIBITION.—Messrs. Ransomes, Sims, and 
Jefferies, have been remarkably successful in this Exhibi- 
tion, having won the first prize, a prize of honour, value £40, for 
the best steam thrashing machine; four first prize gold medals and 
two silver medals for ploughs, and the gold medal for the best 
haymaker, and the gold medal for the best horse-rake.. They have 
thus achieved the highest honours at the above Exhibition, and it 
is gratifying to find that so many of the awards have been made to 
English exhibitors. 


ANTWERP INTERNATIONAL EXHIBITION, 1885.—The works for 
this Exhibition are making good progress. The committee have 
placed the contract for the erection of the buildings in the hands 
of some of the leading Belgian firms, so as to ensure its completion 
by the Ist of April. On a visit to the grounds this week we found 
rapid progress being made, the erection of the iron framework of 
the building being far advanced. The dimensions of the main 
building are 105 metres broad by 315 long. The breadth of the 
main avenue is 25 metres, with three avenues on each side of 10 and 
15 metres each. The height of the principal central gallery 
or court is over 14 metres. The proximity ot the grounds to the 
docks and quays, railway station, and centre of the town is a 
great convenience. Owing to the demand of foreign countries, the 
committee find themselves compelled to enlarge both the machinery 
sheds and shed buildings, and have given out contracts for the 
same. The countries which have already taken space are Belgium, 
France, Holland, England, Germany, Austria, Spain, Italy, North 
America, Canada, Norway and Sweden, Siberia, Hayti, and 
Luxembourg. The British Commission has obtained a short pro- 
longation of time for English applicants. The machinery gallery 
will be well filled, 30,000 square metres having been secured by 
Belgium and a large space by Germany, England, and France. 
The firm of Cail alone want 300 square metres. 


LauncH AT BAarrow.—On Saturday last the Barrow Shipbuild- 
ing Company launched from their yard the iron paddle wheel tug 
steamer Gannet, built to the order of the Melbourne Harbour 
Commissioners. Her dimensions are 134ft. by 22ft. by 11ft. 7in. 
moulded depth by 11ft. depth of hold, and she will be classed 
100 Al in Lloyd’s Register. The vessel was first contracted for as 
a powerful tug boat, pure and simple, having compound engines 
and disconnecting paddles. It was subsequently determined to put 
in a powerful fire engine, made by Messrs. Shand, Mason, and Co., 
and afterwards it was further resolved to utilise her for purposes 
of colonial defence, and arrangements were made, in conjunction 
with the Admiralty authorities, to fit her to carry a Gin. Armstrong 
breech-loading gun in the bow, capable of commanding a clear 
range from 115 deg. to 115 deg. on either side of the bow. She 
will be propelled by two pairs of diagonal compound direct-acting 
surface condensing engines, each pair having cylinders of 20in. and 
35in. diameter, with a 4ft. stroke; and the boilers, which are 
adapted for carrying a working pressure of steam of 80 1b. per 
square inch, are two in number, 9ft. Gin. diameter by 9ft. long, 
fitted with four furnaces, 3ft. diameter, with a total heating sur- 
face of 1742 square feet; cooling surface in condenser, 1000 square 
feet, and will be capable of steaming from 11 to 12 knots per hour. 
She is fitted with all modern appliances, such as Higginson and 
Co.’s patent steam quartermaster on the bridge amidships, Har- 
field and Co.’s patent steam windlass, Thom’s patent economical 
slide valve, &c., and has accommodation for captain and officers 
aft and for the crew forward. Her deck fittings are of teak, and 
the whole of her appointments are finished in first-class style. For 
the voyage to Melbourne she will be rigged as a two-masted topsail 
schooner, and on her arrival there will be permanently fitted with 
a single mast. She has been built under the superintendence of 
Sir John Coode, C.E., on behalf of the Harbour Commissioners,, 
and as she left the ways was christened the Gannet by Miss 
Florence Agnes Smith, daughter of Mr. W. Howard Smith, who is 
one of the attorneys representing the Melbourne Harbour Commis- 
sioners in this country. 
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THE McCORMICK STRING SHEAF-BINDING MACHINE. 


(For description see page 193.) 
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165-HP. GIRARD TURBINE. 


MR. W. GUNTHER, OLDHAM, ENGINEER, 
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THE accompanying engraving shows a turbine recently applied 
to driving a cotton mill in Mexico, and made at the Central 
Engineering Works, Oldham. The turbine is a “Girard,” with 
partial injection, and arranged for a variable water supply, the 
maximum quantity being 1280 cubic feet per minute. Owing 
tothe nature of the ground, the turbine had to be placed in a 
pit, and drives on to the line shaft in the mill by means of a pair 
of bevel wheels with helical teeth.. The turbine itself is of the 
modern construction, with suspended shaft, having its support 
over the turbine entirely out of the water and easy of access. 
The pivot is cast steel working on phosphor bronze in an oil 
reservoir, and can be readily replaced. The turbine is self-con- 
tained, and securely fixed to a stone bed. The guide channels 
are formed by steel guide blades, and the regulation is effected 


id 


by a segment slide worked by suitable gearing from the turbine 
house floor. This slide can also serve as a stop valve. The 
wheel is 5ft. diameter between the centres of the buckets, and 
makes 135 revolutions per minute. It is formed in two parts; 
a central boss and plate keyed to the hollow turbine shaft, and 
an outer ring, with the steel buckets cast. in, and bolted to the 
centre boss. Injurious contraction in casting is thereby avoided, 
and the outer ring, with the buckets, can be easily removed. 
The wheel running partly open, the buckets can at any time be 
examined, cleaned, and repainted. The supply pipes are of 
wrought iron, 30in. diameter, bolted together with angle iron 
flanges. To relieve the great weight on the turbine pivot, 
special provision is made for each bearing to carry part of the 


weight of the din. upright shaft. The couplings are forged solid 


with the shaft, and the lower face of the coupling forms a 
collar, which rests on the pedestal. The pedestals are easy of 
access, suitable platforms being fixed across the pit, and 
connected by iron ladders. This turbine will, it is stated, 
give from 78 to 80 per cent. useful effect, the highest per- 
centage with the full supply, and the lowest with the 
smallest. 

Mr. Giinther has made a number of similar turbines for 
Mexico and Brazil, all driving cotton and weaving mills, and has 
several in hand at the present time. F 

Fig. 1 shows another arrangement for smaller powers, but in 
principle the same as the large drawing. For medium falls the 
turbines are often made with an outer case—Fig. 2—and the 
guide channels on the whole circumference. The adjustment 
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for varying supply is so arranged that the turbine can work with | 
full or partial injection. For low falls the outer case is dis- | 
pensed with, and the guide channel cylinder is fixed direct at | 
the bottom of the headrace. Another application of the Girard | 
turbine is represented in Fig. 3. The wheel works vertical with | 
the shaft horizontal, and drives by ropes or belts. Partial injec- 
tion being applied in this case, the wheel can be made of any 
diameter, so that a convenient speed can be got for driving air 
compressors, dynamo machines, pumps, &c., direct, without any 
intermediate gearing. Mr. Giinther has erected such a turbine 
at a woollen mill at Greenock, driving 580-horse power, with 
2400 cubic feet of water per minute, and a fall of 170ft. The 
mg is transmitted from the turbine shaft by rope pulleys 

Oft. diameter, with twenty-eight ropes, and the whole arrange- 
ment has given the utmost satisfaction during the two years it 
has now been in constant work. A similar turbine of 340-horse 
power, on a fall of 400ft., is now in course of construction ; also 
a number of Jouval turbines for large powers, of which we intend 
to give a description at some future date. 


LONDON, CHATHAM, AND DOVER RAILWAY 

BRIDGE AT BLACKFRIARS. 

To meet the t extension in its 

especially on its local lines, the London, Cha’ , and Dover 
Railway Company is making large additions to its terminal 
accommodation on the northern side of the Thames, near the 
Ludgate-hill station, and at the Herne Hill station, where the 
main line down trains from Ludgate and Holborn and from 
Victoria meet, and where the up trains are divided, and branch 
off for Victoria or the City. For the accommodation of the 
great traffic at the latter, the greater part of which is centred 
at Ludgate-hill, the bridge adjoining it, known as the Black- 
friars Bridge, has to be duplicated, and further station accom- 
modation provided in Queen Victoria-street, south of Ludgate- 
hill. Of this bridge we gave a general view and plan, together 
with some details, in THk Encrneer, vol. iv., p. 318. Since 
that date, and therefore since the commencement of the works, 
it has been decided to increase the intended width of the new 
bridge from that necessary for four lines to seven lines, and 
larger buildings in Queen Victoria-street will be constructed 
than was at first intended. The station platforms will run a 
considerable distance out over the river. The new statlon is at 
present intended for the local traffic, probably because of the 
necessity for running the main line trafthe into Holborn Viaduct. 
There are, however, many difficulties connected with the 
division of the traffic, inasmuch as at the Loughborough Junc- 
tion station it is divided as indicated by the annexed sketch 
plan. . Frotf this it will be seen that the Metropolitan Exten- 


traffic, more 


sion line running between the North of London, Ludgate and 
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Victoria, and Clapham Junction, is on the west side, and conse- 
quently in a line with the west side of the existing bridge over 
the Thames. On the other hand, the local traffic on the 
Crystal Palace and Greenwich lines, which has also grown to 
very large proportions, is on the east side at Loughborough 
Junction, where it joins and runs over the main line to Ludgate. 
Here, however, that portion of the local traffic which runs to 
Moorgate-street, or any stations north of Ludgate, has to cross 
over the main line on to the Metropolitan Extension line. The 
problem is therefore one of very considerable difficulty. The 
chief part of this results from the necessity for running through 
trains from the Crystal Palace line on to the main line and 
across this line immediately south of Ludgate-hill. If the 
necessity for this could be in any way avoided, then there would 
be plain sailing, but it will only be a palliation of the difficulty 
if part of the last-mentioned local traffic is run into the new sta- 
tion at Queen Victoria-street asa terminus, The block on the line 
is caused not by the partial cross over at Loughborough Junction, 
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but by the complete cross overat Ludgate. If, therefore, the whole 
of the Crystal Palace and eastern trains could be run into the new 
station, and those passengers who wish to be carried further 
into the city induced to change trains there, things would be 
smooth except for the changing, and even for this it would be 
n that the new lines should be carried over Queen 
Victoria-street, so that the platforms could join Ludgate-hill, 
instead of stopping south of Queen Victoria-street. It is not 
impossible, however, that this may be done. The real want of 
a radical change, and that the crossing over must inevitably 
entail great loss of time at Ludgate, while extended crossing 
over at Loughborough, where so many trains run through at 
8 » would be attended with more danger than the Board of 

e would permit, is, however, plainly seen by the company, 
and the provision, while the bridge is building, of seven new 
lines near Ludgate, instead of four, is a necessary act of fore: 


sight. When the extensions are completed and the alterations 
made south of Blackfriars station, the cross over traffic may be 
made to work in more easily than seems now possible with safety. 

The description of the bridge given in vol. iv. is generally 
correct, and the engravings we give in our impression of the 
29th ult., and those now given may be considered self-explana- 
tory. A few words on the progress of the works, may, 
however, be said. The foundations of all the piers are now in, 
and the masonry up to, and in some above, the springing 
level, completed. The foundations, consisting of heavy masses 
of concrete, as shown at page 160, have been sunk in wrought 
iron plate caissons 32ft. by 30ft., strongly supported from within 
by whole timber framing. Between the below bed parts of the 
piers built in these caissons is a space of 5ft., increasing to 
5ft. 6in., which just above low-water level is arched over, and 
the pier carried across these, about 120ft. long, is built up a 
solid mass of masonry, brickwork, and concrete, as shown at 
page 160. As originally designed, and illustrated in vol. lv., 
the piers were only 66ft. at the foundations, and consisted of 
two below bed parts, but the increased width of the bridge sub- 
sequently decided upon made it necessary to increase it by the 
width of one caisson,as nowshown. The arched girders were only 
nine in number according to the original design, but are now 
increased to 15. In order to keep down the cost of construction 
of that part of the work which is below high-water, the founda- 
tions have been tide work, from one and three-quarters to two 
and a-quarter hours being available at each tide for the exca- 
vating work, chiefly digging, within the caissons. When the 
caissons were in some feet, this was increased, divers being 
largely employed on the work. To have proceeded by other 
than tidal work, the cost of the caissons, even though the 
footings of the piers are in three parts, would have been very 
heavy, while the system adopted has been expéditious, and has 
cost much less than would have been the case for a caisson the 
whole area of the pier, and strong enough to work full time and 
tide. The piers are sunk to 29ft. below bed at the centre of the 
river and 19ft. at the shore, while the former are 46ft. from 
bottom to high-water and 51ft. to backing course. Though the 
bridge will have the appearance, as seen at p. 160, of being built 
with girders with flat-ends springing from masonry backings, they 
are really provided with pivotted springings, the wrought iron 
bed-plates being built in and concealed by the facing masonry. 
The pivot is not shown on the end of the girder in our 
engraving. The girders are of wrought iron and parallel, as 
shown above, the sections being greater in the centre. Each 
girder weighs about 39 tons. 

In erecting a bridge of this kind a good deal of the cost 
depends on the quantity of staging used, and in this case the 
contractors, Messrs. Lucas and Aird, have adopted, at the 
suggestion, we believe, of Mr. H. Turner, their representative on 
the works, a very simple and comparatively unexpensive method 
of erection, demanding an unusually small quantity of timber. 
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The girders are built up in three lengths, and with long jib 
steam cranes are lifted on the staging, shown at p. 197. The two 
side pieces with the jointed ends are lifted into place, and then 
the central part, and then the covering strips are put on and the 
whole rivetted up. The system requires no central staging, and 
leaves the waterway and headway free. 

All the girders.of the span on the north shore are in place, 
though none in the adjoining spans are in place to counteract 
the horizontal thrust on the pier; but the pier is of such weight 
that no fear of ill effect is entertained, and the weight of some 
of the girders will be carried, at least in part, by the staging, 
until some of the next span girders are in place. 

The Thames Ironworks Company, of Blackwall, are the con- 
tractors for the ironwork, and are now about to attach the 
spandril and other parts of the superstructure to the arched 
girders, It is noticeable that strong gantry supports with gantry 
cranes are considered by their engineer to necessary for this 
work, while an onlooker would have thought that almost all the 
expense of this could have been saved by the use of the handy 
long jib cranes which have been in use on the work, aided 
by a little comparatively inexpensive staging. 

The engineers of the work are Mr. W. Mills, of the London, 
Chatham, and Dover Railway, Mr. John Wolf Barry, and Mr. 
H. M. Brunell ; Mr. E. Crutwell being resident engineer. 


INSTRUCTION IN MECHANICAL 
ENGINEERING. 


By Professor R. H. THursToN.* 


THE writer has often been asked by correspondents interested in 
the matter of technical and trade education to outline a course of 
instruction in mechanical engineering, such as would represent his 
idea of a tolerably complete system of preparation for entrance into 
practice. The synopsis given at the end of this article was pre- 

in the spring of 1871, when the writer was in the United 
States Naval Academy, as Assistant Professor of Natural and 
Experimental Philosophy, and, being printed, was submitted to 
nearly all of the then leading mechanical engineers of the United 
States, for criticism, and with a request that they would suggest 
such alterations and improvements as might seem to them best: 
The result was general approval of the course, substantially as 
here written. This outline was soon after proposed as a basis for 
the course of instruction adopted at the Stevéns Institute of Tech- 
nology, at Hoboken, to which institution the writer was, at about 
that time, called. He takes pleasure in accepting a suggestion 
that its publication in the ‘* Journal” would be of some advantage 
to many who are interested in the subject. The course here 
sketched, as will be evident on examination, includes not only the 
usual preparatory studies pursued in schools of mechanical engi- 
neering, but also advanced courses, such as can be taught in 
special schools only, and only there when an unusual amount of 
time -can be given to the professional branches, or when post- 
graduate courses can be given, supplementary to the general course. 
The complete course, as here planned, is not taught in any existing 
school, so far as the writer is aware. In his own lecture room, 
the principal subjects, and especially those of the first part of the 
work, are presented with tolerable thoroughness; but many 
of the less essential portions are necessarily greatly abridged. 
As time can be found for the extension of the course, and 
as students come forward better prepared for their work, 
the earlier part of the subject is more and more completely 
developed, and the advanced portions are taken up in greater and 
greater detail, each year giving opportunity to advance beyond the 
limits set during the preceding year. Some parts of this scheme 
are evidently introductory to advanced courses of study which are 
to be taken up by specialists, each one being adapted to the special 
instruction of a class of students who, while pursuing it, do not 
usually take up the otherand parallel courses. Thus, a course of in- 
struction in railroad engineering, a course in marine engineering, or a 
course of study in the engineering of textile manufactures, may be 
arranged to follow the general course, and the student will enter 
upon one or another of these advanced courses as his talents, 
interests, or personal inclinations may dictate. At the Stevens 
Institute of Technology, two such courses—electrical and marine 
engineering—are now organised as supplementary of the general 
course, and are pursued by all students taking the degree of 
mechanical engineer. These courses, as there given, however, are 
not fairly representative of the idea of the writer, as above 
expressed, since the time available in general course is far too 
limited to permit them to be developed beyond the elements, or to 
be made, in the true sense of the term, advanced professional 
courses. Such advanced courses as the writer has proposed must 
be far more extended, and should occupy the whole attention of the 
student for the time. Such courses should be given in separate 
departments under the direction of a general director of the pro- 
fessional courses, who should be competent to determine the extent 
of each, and to prevent the encroachment of one upon another ; but 
they should each be under the immediate charge of a specialist 
capable of giving instruction in the branch assigned to him, in both 
the theoretical and purely scientific, and the practical and con- 
structive sides of the work. Every such school should be organised 
in such a manner that one mind, familiar with the theory and the 
practice of the professional branches taught, should be charged 
with the duty of giving general direction to the policy of the insti- 
tution and of directing the several lines of work confided to 
specialists in the different departments. It is only by careful and 
complete organisation in this, as in every business, that the best 
work can be done at least expense in time and capital. In this 
course of instruction in mechanical engineering, it will be observed 
that the writer has incorporated the scheme of a workshop course. 
This is done, not at all with the idea that a school of mechanical 
engineering is to be regarded as a ‘‘trade school,” but that every 
engineer should have some acquaintance with the tools and the 
methods of work upon which the success of his own work is so 
largely dependent. If the mechanical engineer can acquire such 
knowledge in the more complete course of instruction of the trade 
school, either before or after his attendance at the technical school, 
it will be greatly to his advantage. - The technical school has, how- 
ever, a distinct field ; and its province is not to be confounded with 
that of the trade school. The former is devoted to instruction in 
the theory and practice of a profession which calls for service upon 
the men from the latter—which makes demand upon p. hindred 
trades—in the prosecution of its designs. The latter teaches 
simply the practical methods of either of the trades subsidiary to 
the several branches of engineering, with only so much of science as 
is essential to the intelligent use of the tools and the successful 
application of the methods of work of the trade taught. The dis- 
tinction between the two departments of education, both of which 
are of comparatively modern date, is not always appreciated in the 
United States, although always observed in those countries of 
Europe in which technical and trade education have been longest 
ursued as essential branches of popular instruction. Throughout 
rance and Germany every large town has its trade schools, in 
which the trades most generally pursued in the place are system- 
atically taught ; and every large city has its technical school, in 
which the several professions allied to engineering are studied, with 
special development of those to which the conditions prevailing at 
the place give most prominence and local importance. A course of 
trade instruction, as the writer would organise it, would consist, 
first, in the teaching of the apprentice the use of the tools of his 
trade, the nature of its materials, and the construction and 
operation of the machinery employed in its prosecution. He 
would next be taught how to shape the simpler geometrical forms 
of the materials of his trade, getting out a straight prism, a cylin- 
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der, a pyramid, or a sphere, of such size and form as may be con- 
venient ; getting lines and planes at right angles, or working to 
mitre, practising the worki of his ‘“‘job” to definite 
size, and to the forms given i teste. which drawings should 
be made by the apprentice himself. When he is able to do 
good work of this kind, he should attempt larger work, and the 
construction of parts of structures involving exact fitting and 
special manipulations. The course, finally, should conclude with 
exercises in the construction and erection of complete structures 
and in the making of peculiar details, such as are regarded by the 
average workman as remarkable tours de force. The trade school 
usually gives instruction in the common school branches of educa- 
tion, and especially in drawing, free-hand and mechanical, carrying 
them as far as the successful prosecution of the trade requires. 
The higher mathematics, and advanced courses in physics and 
chemistry, always taught in schools of engineering, are not taught 
in the trade school, as a rule; although introduced into those 
larger schools of this class in which the aim is to train managers 
and proprietors, as well as workmen. This is done in many 
European schools. As is seen above, the course of instruction in 
mechanical engineering includes some trade education. The 
engineer is dependent upon the hinist, the founder, the 
pattern-maker, and other workers at the trades, for the proper 
construction of the machinery and structures designed by him, 
He is himself, in so faras he is an engineer, a designer of construc- 
tions, not a constructor. He often combines, however, the func- 
tions of the engineer, the builder, the manufacturer, and the 
dealer, in his own person. No man can carry on, successfully, any 
business in which he is not at home in every detail, and in which 
he cannot instruct every subordinate, and cannot show every 
person employed by him precisely what is wanted, and how the 
desired result can be best obtained. The engineer must, therefore, 
learn, as soon and as thoroughly as possible, enough of the details 
of every art and trade, subsidiary to his own department of 
engineering, to enable him to direct, with intelligence and confi- 
dence, every operation that contributes to the success of his 
work. The school of engineering should therefore be so 
organised that the young engineer may be taught the elements of 
every trade which is likely to find important application in his 
professional work. It cannot be expected that time can be given 

im to make himself an expert workman, or to acquire the special 
knowledge of details and the thousand and one useful devices 
which are an important part of the stock in trade of the skilled 
workman ; but he may very quickly learn enough to facilitate his 
own work greatly, and to enable him to learn still more, with 
rapidity and ease, during his later pref@ssional life. He must also, 
usually, learn the essential elements and principles of each of 
several trades, and must study their relations to his work, and the 
limitations of his methods of design and construction which they 
always, to a greater or less extent, cause by their own practical or 
economical limitations. He will find that his designs, his methods 
of construction, and of fitting up and erecting, must always be 
planned with an intelligent regard to the exigencies of the shop, 
as well as to the aspect of the commercial side of every operation. 
This extension of trade education for the engineer into several 
trades, instead of its restriction to a single trade, as is the case in 
the regular trade school, still further limits the range of his 
instruction in each. With unusual talent for manipulation, he 
may acquire considerable knowledge of all the subsidiary trades in 
a wonderfully short space of time, if he is carefully handled by his 
instructors, who must evidently be experts, each in his own trade. 
Even the average man who goes into such schools, following his 
natural bent, may do well in the shop course, under good arrange- 
ments as to time and character of instruction. If a man has not 
a natural inclination for the business, and a natural aptitude for it, 
he will make a great mistake if he goes into such a school with the 
hope of doing creditable work, or of later attaining any desirable 
position in the profession. The course of instruction at the 
Stevens Institute of Technology includes instruction in the trades 
to the extent above indicated. The original plan, as given below, 
included such a course of trade education for the engineer; but it 
was not at once introduced. The funds available from an endow- 
ment fund crippled by the levying of an enormous “succession 
tax” by the United States Government, and by the cost of needed 
apparatus and of unanticipated expenses in buildings and in 
organisation, were insufticient to permit the complete organisation 
of this department. A few tools were gathered together; but 
skilled mechanics could not be employed to take up the work of 
instruction in the several courses. Little could therefore be done 
for several years in this direction. In 1875 the writer organised 
a “mechanical laboratory,” with the purpose of attaining several 
very important objects, viz., the prosecution of scientific re- 
search in the various departments of engineering work; the 
creation of an organisation that should give students an 7. 
tunity te learn the methods of research most usefully employed 
in such investigations; the assistance of members of the pro- 
fession, and business organisations, in the attempt to solve 
such questions, involving scientific research, as are continually 
arising in the course of business; the employment of students who 
had done good work in their college course, when they so desire, in 
work of investigation, with a view to giving them such knowledge 
of this peculiar line of work as should make them capable of 
directing such operations elsewhere; and finally, but not least 
important of all, to secure, by earning money in commercial work 
of this kind, the funds needed to carry on those departments of the 
course in engineering that had been, up to that time, less thoroughly 
organised than seemed desirable. This “‘laboratory ” was organised 
in 1875, the funds needed being obtained by drawing upon loans 
offered by friends of the movement and by the ‘‘director.” It was 
not until the year 1878, therefore, that it became possible to 
attempt the organisation of the shop course; and it was then only 
by the writer assuming personal responsibility fer its expenses that 
the plan could be entered upon. As then organised—in the autumn 
of 1878—a superintendent of the workshop had general direction of 
the trade department of the school. He was instructed to submit 
to the writer plans, in detail, for a regular course of shop instruc- 
tion, and was given as assistant a skilled mechanic of unusual 
experience and ability, whose compensation was paid from the 
mechanical laboratory funds, and guaranteed by the writer person- 
ally, and another aid whose services were paid for partly by the 
Institute and partly as above. The pay of the superintendent was 
similarly assured. This scheme had been barely entered upon 
when the illness of the writer compelled him to temporarily give up 
his work, and the direction of the new organisation fell into other 
hands, although the department was carried on, as above, for a 
year or more after this event occurred. The plan did not fall 
through; the course of instruction was incorporated into the college 
course, and its success was finally assured by the growth of the 
school and a corresponding growth of its income, and, especially, 
by the liberality of President Morton, who met expenses to the 
amount of many thousands of dollars by drawing upon his own bank 
account. The compartment was by him letely organised, with 
an energetic head, and needed support was given in funds and by 
a force of skilled instructors. This school is now in successful 
operation. This course now also includes the systematic instruction 
of students in experimental work, and the objects sought by the 
writer in the creation of a ‘‘ mechanical laboratory” are thus more 
fully attained than they could have possibly been otherwise. It is 
to be hoped that, at some future time, when the splendid bequest 
of Mr. Stevens may be supplemented by gifts from other equally 
philanthropic and intelligent friends of technical education, among 
the alumni of the school and others, this germ of a trade school 
may be developed into a complete institution for instruction in the 
arts and trades of engineering, and may thus be rendered vastly 
more useful by meeting the great want, in this locality, of a real 
trade school, as well as fill the requirements of the establishment 
of which it forms a part, by giving such trade education as the 
engineer needs, and can get time to acquire. The establishment of 
advanced courses of special instruction in the a branches of 
mechanical engineering may, if properly dovetailed” into the 


organisation, be made a means of somewhat relieving the pressure 
that must be expected to be felt in the attempt to carry out such a 
course as is outlined below. The t-graduate or other special 
departments of instruction, in which, for example, railroad 
engineering, marine engineering, and the engineering of cotton, 
woollen, or silk manufactures, are to be taught, may be so organised 
that some of the lectures of the general course may be transferred 
to them, and the instructors in the latter course thus relieved, 
while the subject so taught, being treated by Re may be: 
developed more efficiently and more economically.* Outlines of 
these advanced courses, as well as of the courses in trade instruction. 
comprehended in the full scheme of mechanical engineering courses; 
laid out by the writer a dozen years ago, and as since recast, might. 

here given, but their presentation would occupy too much space,, 
and they are for the present omitted. The course of instruction in 
this branch of engineering, at the Stevens Institute of Technology,, 
is supplemented by ‘‘ inspection tours,” which are undertaken by 
the graduating class towards the close of the last year, under the: 
guidance of their instructors, in which expeditions they make the: 
round of the leading shops in the country, within a radius of several. 
hundred miles, often, and thus get an idea of what is meant by 
real business, and obtain some notion of the extent of the 
field of work into which they are about to enter, as well as of’ 
the importance of that work and the standing of their: 
profession among the others of the learned profession with 
which that of engineering has now come to be classed. At the 
close of the course of instruction, as originally proposed, 
and as now carried out, the student prepares a “graduating 
thesis,” in which he is expected to show evidence that he has 
profited well by the opportunities which have been given him to 
secure a good professional education. These theses are papers of, 
usually, considerable extent, and are written upon subjects chosen 
by the student himself, either with or without consultation with 
the instructor. The most valuable of these productions are those 
which present the results of original investigations of problems 
arising in practice or scientific research in lines bearing upon the 
work of the engineer. In many cases, the work thus done has 
been found to be of very great value, supplying information greatly 
needed in certain departments, and which had previously been 
entirely wanting, or only partially and unsatisfactorily given by 
authorities. Other theses of great value present a systematic out- 
line of existing knowledge of some subject which had never before 
been brought into useful form, or made in any way accessible to. 
the practitioner. In nearly all cases, the student is led to make 
the investigation by the bent of his own mind, or by the desire to. 
do work that may be of service to him in the practice of his pro- 
fession.t All theses are expected to be made ae and satis- 
factory to the head of department of engineering before his signa- 
ture is appended to the diploma which is finally issued to the 
graduating student. These preliminaries being completed, and 
the examinations having been reported as in all respects satis- 
factory, the degree of mechanical engineer is conferred upon the 
aspirant, and he is thus formally inducted into the ranks of the 
profession, 


CouRsE OF INSTRUCTION IN MECHANICAL ENGINEERING. 
Robert H. Thurston.—July, 1871. 

I.—Materials used in engineering: Classification, origin, and 
preparation (where not given in course of technical chemistry), 
uses, cost. Strength and elasticity: Theory (with experimental 
observations) reviewed, and tensile, transverse, and torsional 
resistance determined. Forms of greatest strength determined. 
Testing materials. Applications: Foundations, framing in wood 
and metal. Friction: Discussion from rational mechanics, 
reviewed and extended. Lubricants treated with materials above. 
Experimental determination of ‘ coefticients of friction.” 

1I.—Tools: Forms for working wood and metals; principles 
involved in their use; principles of pattern-making, moulding, 
smith and machinists’ work so far as they modify design; exercise 
in workshop in mechanical manipulation ; estimates of cost—stock 
and labour. Machinery and mill work: Theory of machines; con- 
struction; kinematics applied; stresses, calculated and traced ; 
work of machines; selection of materials for the several parts; 
determination of proportions of details, and of forms as modified 
by difficulties of construction; regulators, dynamometers, pneu- 
matic and hydraulic machinery. Determining moduli of machines. 
Power: Transmission by gearing, belting, water, compressed air, &c. 
Loads; Transportation. 

III.—History and present forms of the prime movers :—Wind- 
mills; Their theory, construction, and application. Water wheels: 
Theory, construction, application, testing, and comparison of prin- 
ciple types. Air, gas, and electric engines, similarly treated. 
Steam engines: Classification—marine, t, engine 1 
as representative type; theory; construction, including general 
design, form, and proportion of details. Boilers, similarly con- 
sidered; estimates of cost. Comparison of principal types of 
engines and boilers. Management and repairing. ‘esting and 
recording performance. 

1V.—Motors applied to mills: Estimation of required power and 
of cost. Railroads: Study of railroad machinery. Ships: 
Structure of iron ships and rudiments of naval architecture and 
ship propulsion. Planning machine shops, boiler shops, foundries, 
and manufactories of textile fabrics: Estimating cost. Lectures 
by experts. General summary of principal facts, and natural 
laws, upon the thorough knowledge of which successful practice is 
based; and general resumé of principles of business which must 
be familiar to the practising engineer. 

V.—Graduating theses. Graduations: Accompanying the above 
are courses of instruction in higher mathematics, graphics, physics, 
chemistry, and the modern languages and literatures. 


SPEAKING BETWEEN NEW YORK AND 
BOSTON, 

For some time past the American Bell Telephone Company, in 
connection with the Southern New England ‘Telephone Company 
and the Metropolitan Telephone Company, of this city, have 
engaged in constructing in as perfect a manner as possible an 
experimental telephone line between this a f and Boston, a 
distance of 225 miles. The experiments, we learn, have been 
highly successful, so much so that it is said to be easier to talk 
from New York to Boston on this new line than on the short 
circuits of the local lines in this city. The improvement consists 
in using a metallic wire circuit, the two wires being twisted close 
to each other, but separated by an insulating material, Certain 
improved forms of transmitters are also used. By means of the 
double wire all extraneous sounds due to induced currents are 
eliminated, and, as a consequence, the sound of the voice comes 
out clear and distinct. 

A few days ago Superintendent Baker, of the Southern New 
England Company, at New Haven, Conn., stated that in a very 
short time the line would be thrown open to public use, and when 
that was done a person in New York could talk just as easily to 
his friend in Boston as to any one on the short lines in this city, 
He had talked to his wife at Stony Creek from New Haven, and 
they could hear each other just as distinctly as if they were both 
talking in New Haven. In view of these improvements, it would 
seem as if it would be possible at no distant day to put New York 
in ready telephonic communication with all the principal cities in 
this country, and the wonder is that such service has not already 
been e ed.—Scientific American. 


* The workshop course may be similarly relieved by the preparatory 
training of ctuaer bags, whe Sut be taught the use of tools before 
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RAILWAY MATTERS. 


THE official opening of the Arlberg Railway, which was to have 
taken place on the 15th inst., has been deferred till the 21st. 

THE new railway connecting Southport with the Cheshire lines 
and with the main systems of the country has been opened for 
traffic. 

THE death is announced of the well-known railway engineer. 
Baron Engerth, member of the Austrian U per House, who di 
on Th ay, the 4th inst., at Baden, near Vienna, aged 71. 


Ar the first Exhibition held in Japan, at Kioto, more icu- 
larly to show porcelain wares, M. Decauville was permitted to 
exhibit his light portable railways, which are in use in the two 
Japanese Arsenals, and in many of the large estates of the princes, 
A diploma of honour has been awarded him. 


THE work of altering the rails and connections at Slough Junc- 
tion of the Great Western Railway, in readiness for the openin 
of the new station and the relief lines between Slough an 
Maidenhead ag on Monday, was begun on Saturday evening 
last. Upwards of 200 men were engaged in the operations, which 
were accomplished within thirty-five hours, the time allowed for 
the alterations, Trains calling at Slough now stop at the new 
platforms. The sheds which have served as a station for so many 
years will shortly disappear, 

AN accident occurred to the 6.40 a.m. Great Eastern train from 
Norwich to London, due in London at 12 noon, on August 29th. 
It appears that, when running about forty-five miles per hour 
between Romford and Chadwell, the coupling rod broke, and 
carried all the splashers and air pipe with it on the right-hand side 
of engine No. 411. The Westinghouse brake was applied, and 
stopped the train immediately, and examination showed that the 
portion of rod attached to driving wheel was driven into a sleeper 
to a depth of 2in., and the engine, when it slowed down to the 
last few yards, must have been lifted by the rod off the road, as 
it was off all wheels when stopped, but propped up by side rod. 
It is easy to imagine what the result would have been had not the 
train been fitted with an efficient automatic brake. 

A LENGTHY report by Colonel Yolland has been printed by the 
Board of Trade on the serious accident which occurred on the 3rd 
July, to the 5 p.m. down passenger train from Plymouth to Pen- 
zance, between Doubledois and Bodmin-road stations, on the Corn- 
wall railway, when the whole train got off the rails, and the driver 
and fireman of the leading of the two engines were killed, as a 
result of the breaking of the side rod of that engine. In concluding 
his report Colonel Yolland observes :—‘‘There is only one other 
point on which I need offer any remark, which has reference to 
two engines having been in front of the train from Liskeard 
station. If the engine Ada had not been placed in front of the 
train engine Pluto, there would have been no accident; and” he 
gravely adds, ‘‘ generally it may be stated that the fewer the 
number of engines and carriages that are used to make up a train, 
the less will be the risk to the public travelling in these trains.” In 
the words of Jack Bunsby, Colonel Yolland should have added, 
**the value of this remark lies in the application thereof.” 


IN a report on an accident, which occurred on the 14th of June, 
near Redditch on the Midland Railway, when the leading wheels 
of the engine of the 11.25 a.m. passenger train from Redditch to 
Birmingham left the rails, upon a og | curve and a falling 
gradient, about three-quarters of a mile from Redditch, Major 
Marindin says :—‘‘ This accident would probably have had serious 
results if the line had been much disturbed by the engine leaving 
the rails, for then the carriages also must have run off, and there 
would have been great risk of their falling over an embankment 
and bridge; but fortunately the speed was low, and although afew 
chairs were broken, the rails were not thrown out or the gauge 
materially spread. The only way in which I can account for the 
accident is that it was caused by the wheel base of the engine— 
16ft. 6in.—being too long for running with safety round a curve of 
only 114 chains radius, except at very low speed, and the very fact 
that the permanent way was quite new and very strong, with the 
gauge exactly correct, would only tend to make it all the more 
difficult for an engine with long wheel base to get round the curve. 
The evidence, as well as the distance run by the engine after 
leaving the rails, shows that the automatic vacuum brake was of 
very little service, owing to want of power. It had been used just 
previously to check speed at the signal-box, and, as often happens, 
when required again immediately it was found wanting.” To the 
remarks on the derailment we may add that under the conditions, 
high speed is not at all a necessary one to ensure derailment. 


A GENERAL classification of the accidents on the United States 
railways in July last may be made as follows :— 

Collisions, Derailments. Other. Total. 


Defects of road .. .. 0 0 1 
Defects of equipment a 5 4 13 
Negligence in operating .. 29 4 6 33 
Unforeseen obstructions .. 3 10 3 16 
Maliciously caused 0 1 0 1 
Unexplained. . 0 15 0 15 


Negligence in operating was thus the direct cause of 37 per cent. 
of all the accidents, exactly the same proportion as in the month 
of June. A division according to classes of trains and accidents is 
as follows :— 


Accidents, Collisions. Derailments. Other. Total. 
Topassengertrains .. .. .. 8 .. . 8 
To a passenger andafreight .. 10 .. 
Tofreighttrains.. .. .. .. B@ .. % 4 61 

Total .. . 


This shows accidents to a total of 125 trains, of which thirty-one, 
or 24°8 per cent., were passenger trains; and ninety-four, or 75°2 
per cent., were freight trains. Of the total number of accidents 
sixty-four are recorded as happening in daylight and twenty-five at 
night, showing, for some unexplained cause, a very small propor- 
tion of night accidents, 


A REMARKABLE accident hap d to an ion train on the 
Hunstanton and West Norfolk Railway, between Lynn and Hun- 
stanton, on Wednesday, the 3rd inst. The escape of the many 
age may be said to have been little short of miraculous. 

he train, which was composed of four nger carriages, a car- 
riage truck, horse-box, and brake, did not stop at the North 
Wootton Station. About a mile past that place, while running at 
the rate of about thirty-five miles per hour, the engine left the 
line, tore up the metals for a distance of about 60 yards, plunged 
over an embankment to the right, and fell some 12ft. into a dyke. 
‘The engine-driver and stoker, after turning off the steam, fell with 
it into the dyke. They were much shaken, but received no serious 
injuries. The carriage truck and horse-box attached to the engine 
fell to the left, and were considerably damaged. The end of a 
first-class compartment and an adjoining second-class carriage 
were also thrown over. As giving some idea of the way in which 
the permanent way was torn up, it may be mentioned that one 
of the rails which had been torn up inserted itself between the 
wheels and the body of the carriage, and protruded 8ft. on the 
other side. Another rail was found standing up perpendicularly 
between two: carriages. The two third-class carriages, with the 
brake van, did not leave the line, having been brought to a stand- 
still by the action of the Westinghouse brake, which, although 
not attached to the engine, was charged with air. The 7'imes says 
that at the t the a + occurred the guard, Gilbey, was 
sitting on his brake looking out of the window, with his hand in 
close proximity to the tap of the automatic brake. The jerk 
which he received knocked his hand against the tap, and this 
instantly applied the brake to all the carriages to which it was 
fitted. There is no doubt that to this circumstance is due the 
fact that the carriages did not become totally wrecked, and that 
not a life was lost, 


NOTES AND MEMORANDA. 


INCANDESCENT electric lamps are being used to show how things 
are getting on in a temperature of 600 deg. Fah., in Messrs. 
Perkins and Sons’ bakers’ oven at the Healtheries. The oven door 
contains a sheet of omg glass, through which the whole of the 
oven is distinctly visible. 

ForMERLY the bulk of Denmark’s sugar supply came from 
abroad, but for some time past it is being provided at home. In 
1878 the Danish production of beet-root sugar was 2,600,000 Ib.; in 
1882 it had risen to 8,600,000 1b. The production of 1882 exceeded 
that of 1881 by ever 2,000,000 Ib. 

Mr. Artur E. Bostwick has published in the American Jour- 
nal of Science an article on the influence of light on the electrical 
resistance of metals. From a series of experiments with various 
metals, the author concludes that, if light causes any diminution 
in the electrical resistance of metals, it probably does not exceed a 
few thousandths of one per cent. 


EXPERIENCE is verifying the anticipated growth of trade by the 
St. Gothard line between Germany and Italy. An official report 
states that during the month of May 13,553 tons of coal were 
imported from Germany into Italy by the St. Gothard line. Of 
this, 10,360 came from the Saarbriicken district, and the remaining 
3520 from Westphalia and the Rhine province. 


In an article in the American Journal of Seience is a note on 
some specimens of nickel ore from Churchill County, Nevada, by 
= B. Newberry. The analysis of these samples gave—Ni O, 

‘71 per cent.; As?O?, 36°44 per cent.; H20O, 24°77 per cent. 
From the extraordinary ogg 4 and richness of these ores, the 
author considers it probable that the Nevada mines, which run 
6000ft. north-east and south-west to the Carson Desert, will 
eventually become a chief source of the world’s supply of this metal. 


THE deaths registered last week in twenty-eight great towns of 
England and Wales corresponded to an annual rate of 24°1 per 1000 
of their aggregate pe perpen which is estimated at 8,762,354 

rsons in the middle of this , The six healthiest places were 

rby, Birkenhead, Bristol, London, Huddersfield, and Brighton. 
The annual death-rate from all causes, which in the three pre- 
ceding weeks had declined from 21°2 to 20°0, further fell last week 
to 19°9, Dr. Frankland will have to alter that tale about the bad 
water supplied to London. 

AN illustration of the way'in which a coefficient like 0°000006, the 
coefficient of expansion of steel, may become a big thing with a few 
degrees and long lengths has been seen on the new Midland line 
between Irchester and Sharnbrook recently been opened for goods 
traffic. The rails were laid during winter time, and insufficient 
room was left for expansion ; quently the heat lately 
expanded the rails to such an extent that the road burst out of 
line. Traffic had to be at once stopped, and the permanent way 
altered and properly spaced. 

THE difference between the temperatures of places in America 
and those of places in similar latitudes in Europe is already well 
known, but it was unusually great in January. of this year. That 
month was a mild one all over Europe, but in the United States, 
especially in the eastern part, it was extremely cold. Thus, in 
Nashville and Knoxville, in the same latitude as Malta, the ther- 
mometer marked 26°7 deg. Cent. and 23°3 deg. Cent. of cold, while 
in Malta it was only 5°9 deg. below zero. At Indianapolis and 
Columbus it was 31°7 deg. Cent. and 28°9 deg. Cent. respectively 
below zero, while at Madrid, in the same latitude, the maximum 
was 9 deg. below zero. The average temperature of the month in 
the States was 3 deg. Cent. to 5 deg. Cent. beyond the normal 
average. 

For the week ending July 12th, 1884, in thirty-three cities of 
the United States, with an aggregate population of 7,402,500, 
there were 4034 deaths, which is equivalent to an annual death 
rate of 28°3 per 1000. This rate is lower than that of the corre- 
sponding week last year, which was 31°2. For the North Atlantic 
cities the rate was 21°9 ; for the Eastern cities, 31°5; for the Lake 
cities, 28°6 ; for the River cities, 23°5; and in the Southern cities, 
for the whites, 20°2, and for the coloured, 44°1 per 1000. In New 
York City the death rate rose to 36°7, in Brooklyn to 32:1, and in 
Chicago to 29°8. As was the case the previous week, this increased 
mortality fell chiefly on the children, 59°0 per cent. of the deaths 
being children under five years of age, and, as before, this is largely 
due to diarrhwal diseases, which caused 28°6 per cent. of all deaths. 


THE experiments on the relative efficiency of different illumi- 
nants for lighthouse purposes which are being carried out by the 
Trinity Brethren, aided by the observations of the captains of the 
mail packets, the Peninsular and Oriental liners, pilot vessels of 
different nationalties using the channel, trading vessels plying 
between England and foreign ports, and by several French cruisers 
have in some respects been completed. They support the conclu- 
sions previously arrived at. So far as has been ascertained at 
present, there seems to be very little difference for all practical 
purposes between gas and paraffine oil. The gas-light, if any- 
thing, is slightly superior in fine weather, and the electric light is 
overwhelmingly superior to both the other lights. The crucial test 
of the electric light, however, will be in hazy weather, and it is 
stated that in some experiments which have already taken place 
when the weather was rather thick the light did not hold its own 
against the other luminants. Important tests will take place 
during the autumn, into which the experiments will be extended, 
when hazy weather and a greater variety in the conditions of the 
atmosphere may be expected. 


Ir Dr. Frankland could be persuaded to break up the stereotyped 
formes from which his water supply reports have been for years 
printed, it woula relieve us of a monotonous old tale and give him 
a chance of writing anew report. Every month the report comes 
out with the following useless comparison as a main feature :— 
“Taking the average amount of organic impurity contained in a 
given volume of the Kent Company’s water during the nine years 
ending December, 1876, as unity, the proportional amount con- 
tained in an equal volume of water supplied by each of the metro- 

litan water companics and by the Tottenham Local Board of 
Frealth (during August) was—Kent, 0°6; Colne Valley, 0°9; New 
River, 1°13; Tottenham, 1°4; East London, 2°0; West Middlesex, 
2°2; Lambeth, 2°3; Chelsea, 2°3; Southwark, 2°5; Grand Junc- 
tion, 2°6.” This is absolutely useless, and would be so if the Kent 
water came out still less than 0°6 and the others a long way above 
2°6. One might almost as well judge wine impure by the quantity 
of organic matter init. Asa means of conveying an idea of the 

table value of the water it is absurd, but the Thames water cannot 
made to look bad any other way. 

M. Kummer, the chief of the Federal Bureau of Statistics, has 
been at much pains, in the Journal de Statistique Suisse, to calcu- 
late the population of certain European countries by the year 
2000. He has founded his calculations upon the various census 
returns and has tabulated them accordingly, with the exception of 
Russia, Spain, Portugal, and Turkey:— 

Population at Annualincrease Popula- 


Census 

Country. Commencement _ per 1000 in tion in 
"+ period. of period. period. year 2000. 
Switzerland 1870-80 .. .. 2,669,147 .. .. 64 .. .. 6,151,901 
Italy .. .. 1871-81 .. .. 26,801,154 .. .. 60 .. .. 58,142,963 
France .. 1872-81 36,102,921 45 64,189,400 
Belgium .. 1866-80 4,827,833 9°8 17,403,932 
Holland .. 1869-70 8,579,529 114 15,810,633 
England .. 1871-81 22,712,266 13°5 129,176,145 

Scotland .. 1871-81 8,360,018 107 13,289,771 
Ireland .. 1871-81 5,412,377 -45 8,023,776 
Denmark... 1870-80 1,794,7 99 . 506,095 
Sweden .. 1870-80 4,168,525 ea 13,607,191 
Norway .. 1865-75 1,701,478 60 .. ... 8,830,720 
Germany .. 1871-80 41,058,792 103 . - 164,678,076 
Austria .. 1869-80 20,396,630 Te . 54,296,188 
Hungary .. 1869-80 18,561,425 ll 15,694,340 
Total = ee 187,846,638 ., «+ 565,801,141 


MISCELLANEA. 


THE traffic receipts of the Suez Canal on the 5th inst. amounted 
to 140,000f., against 80,000f. on the corresponding day of last year. 

TuE Glenboig Union Fire-clay Company, of Glasgow, has received 
the award of a silver medal at the Crystal Palace Exhibition, being 
the highest award in this class. 

AT a meeting of the Dock and Railway Company at Car- 
diff, on the 4th inst., Geeta that the construction of the 
new dock and railway, for which have been 
obtained, should be proceeded aur without delay. A proposition 
pt as been made to construct extensive docks on the Penarth 


TuHE Elder Brethren of Trinity House have consented to unveil 

the Smeaton monument on Plymouth Hoe on September 24th. The 

t practically consists of the Old Eddystone Lighthouse, 

which has been re-erected, and will probably be utilised for navi- 

gating — the electric light being employed if the condition 
of the Channel will permit. 

Tue Cunard Line steamer Oregon, which arrived at Queenstown 
on Wednesday from New York, made the passage home in 6 days 
11 hours 9 minutes—the fastest homeward passage ever accom- 
plished. The ‘‘round voyage,” which she has just completed, is 
also the quickest ever made, the time occupied in steaming, goi 
out, and returning from, New York being 12 days, 21 hours, 
minutes. 

THE National Electrical Conference, convened by Congress in 
connection with the Electrical Exhibition, began its sessions in 
Philadelphia on the 9thinst. Addresses were made by the presi- 
dent of the conference, Professor Rowland, of John Hopkins 
University, Baltimore; also by Sir William Thomson, the vice- 
president. The practical work of the conference began this after- 
noon with a discussion on the work of the United States Signal 
Office in relation to electrical observation. The conference will 
hereafter discuss the necessity for a national bureau of electrical 
standards, the adoption of an international system of electrical 
units, and the theory of dynamo-electric machines, 

THE managers of the Covent-garden Theatre have again adopted 
the electric light for this season’s Promenade Concerts, and have en- 
trusted the installation to the Maxim-Weston Company. This com- 
pany possesses a complete set of lighting apparatus, that is to say, 
generators and are and incandescent lamps. At Covent-garden the 

enerating plant is situated on the ground-floor just outside the Floral 
1, and comprises three Maxim and three Weston generators. The 
current from the three Maxims could supply 600 Maxim incandescent 
lamps, those in use being arranged in the auditorium and over 
the stage. The Weston machines could supply current to forty- 
two Weston arc lamps; these lamps each are stated to give out a 
light equal to 1500 candles actual. 


THE report of Admiral Spratt, C.B., the acting conservator, on 
the estuary of the Mersey, says that there are signs of the opening 
of another deep entrance over the bar ridge in the direction of the 
old Victorian Channel, which is in the direct line of the main 
channel from the sea. He observes :—“‘ The interest in this sudden 
change of the position of the channel from north to south is that 
it apparently indicates a rotation of the recurring position of the 
deepest channel across the bar ridge, as I have observed in other 
harbour bars on the south coast of England, as Teignmouth and 
Poole.” Referring to the opposition of the Conservancy to the 
Manchester Canal Bill, he says that he should not find it necessary 
to advise the board to oppose Mr. Lyster’s alternative plan on the 
ground of any interference with the estuary. 


OrpeERs from the Admiralty have been received at Chatham for 
two of the large armoured ships now in the steam basin to be 
hastened forward for being commissioned. The vessels which are 
to be commissioned are the turret-ship Ajax, 4, 8510 tons, 6440- 
horse power, one of the Inflexible class of vessels, and the steel- 
armoured turret and ram ship, Conqueror, 6, 6200 tons, 4660-horse 
power, neither of which has yet hoisted the pennant. The Ajax, 
which is the more forward of the two vessels, has her decks 
crowded with workmen, and is expected to be out of hand in the 
course of a few weeks’ time, but no date has been mentioned by 
which she is to be ready to be commissioned. The Conqueror was 
launched at Chatham about twelvemonths since. Her turret gun 
and torpedo fittings have been completed under the direction of 
the officers of the Vernon. Both vessels are being fitted with the 
electric light. 

Two serious accidents have occurred at the Forth Bridge Works 
at Queensferry, and although fortunately no lives were lost, the 
workmen had narrow escapes. The first occurred at the extremity 
of the temporary staging on the Edinburgh side, where there was a 
vertical service boiler, which exploded, the entire side being blown 
away, and splinters scattered in every direction. A large number 
of workmen were not far from the spot at the time, and though 
the heavy mass of metal fell clear of them, they were deluged by 
the escaping water. The other accident occurred very near the 
first. While work was going on as usual in one of the caissons, 
the pneumatic appliance which buoys up the immense erection 
became overcharged, and the caisson heeled over. The men in the 
interior, who numbered fifty, and were Italians, barely escaped 
with their lives, by scrambling out of holes in the plating. 


THE South Metropolitan Gas Company now includes the Surrey 
Consumers and the Phenix companies, and, working up to their 
maximum, it can hardly meet the increasing demand upon it 
for gas, although it is now making about 20 million cubic feet 
of gas per day, which means the carbonisation of 2000 tons of coal 
per day, this quantity being greatly increased in winter. Finding 
a steady increase of 4 per cent. per annum in the demand, it 
is arranging to meet it by the erection of new works at East 
Greenwich. The retort ) Bene is 492ft. long by 100ft. wide, 
including the coal store. It will contain forty-five settings of 
retorts, ten retorts in each setting, and will be equal to the pro- 
duction of five million cubic feet of gas per day. There will, how- 
ever, be eleven more of these retort houses, forming a building 
1200ft. long by 492ft. wide, and capable of producing 60 million 
cubic feet of gas per day. The coal will be landed on a jetty 


which is being constructed, and which is of T-shape, ee ; 


390ft. into the river and having a frontage of 450ft. It will be 
conveyed thence by railways and locomotives to the retort houses. 
Two gasholders are being constructed, each double lift, and capable 
of containing 54 million cubic feet of gas. 


In their ‘Steam Ship Circular,” Messrs. Moss and Co. say:— 
“The disheartening prospects of steam shipping in February last 
are only intensified. The unemployed tonnage is but little 
reduced, and a singular feature in it is the quantity of new vessels. 
Owners have not the heart to commence working them with a 
moral certainty of a balance on the wrong side of the account. 
Freights probably never ruled lower all round than at present, and 
the anxiety of brokers to secure anything that has a glimpse of a 
— profit is very great. Time employment on Government 

orms of charter is eagerly sought for, and 8s. 3d. to 9s. for 
vessels, 1300 to 2000 tons, has been accepted. Some orders have 
been placed on the Clyde, as well as on the east coast, but at prices 
that builders have only accepted to avoid the necessity of closing 
their yards entirely. The totals are, however, very small when 
compared with the tonnage of former years. We regret we see no 
immediate hope of brighter times, and fear 1885 will be well 
advanced before any improvement of a permanent character can 

relied on. Orders for steam or sailing vessels may be placed 
now at 30 cent. less than in 1882, and scarcely one contract 


made now shows a profit to the builders. Iron cargo steamers of 
1000 tons dead-weight have been placed at £10 per ton on dead- 
weight, and larger ones at still lower rates. Iron sailing vessels of 
the larger sizes have been taken as lowas £9 10s. on the net register 
tonnage; steel vessels average an additional 12s. 6u, per net 
register ton.” 
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TANDEM COMPOUND ENGINE 


s MESSRS. WHITMORE AND BINYON, WICKHAM MARKET, ENGINEERS. 
(For description see page 207.) 
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BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. and Co., Booksellers. 
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NEW and Rocers News Company, 


YORK.—Tue 
81, Beekinan-street. 


PUBLISHER'S NOTIOE. 


*,* With this week's number is issued Litho- 
graph of the Rocket, i830, Every copy asi by the Publisher 
contains this Supplement, and subscribers are requested to notify 
the fact should they not receive it. 


TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request corr ts to keep copies. 
*,* All letters intended INGINEER, 07” con- 


for insertion in THE 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

M. D. J.—How are you going to get 1440-horse power out of 150-horse power? 

Gracias.—There are no openings abroad for young engineers devoid of 
interest. With a little interest, Australia is probably the best field, 

Bompazine.—(1) You may keep your tank full in winter. (2) /t would bea 
very good le 2 (3) Lf the water is not changed, and the frost severe and 
prolonged, the tank will be frozen, but srom moderate frosts it may be 
regarded as quite protected, 

J. B.—The arrangement shown in your sketch, Fig. 1, is old, and could not 
be pat . The arrangement shown in Fig. 2 is probably new and may 
be patented, but it will not work as you have shown it with a parallel 
pinion, The pinion must be coned to suit the bevel of the wheel. 

E. P. (Barnes).—Complain to the maker of the injector. If he guaranteed it 
to list water, he is bound to make it do so or return you your money. Our 
own experience with Nos. 1 and 2 is that they will not lift water more than 
a few inches, Your boiler is radically bad, because it is short of steam 
rom; and doilers with short vertical sire tubes are very uneconomical and 
expensive to keep in repair, 


CANNEL COAL COKE, 
(To the Editor of The Engineer.) 
Sin,—Can any reader give me any information as to the use and com- 
mercial value of the above, or of the ash resulting from burning it ? 
London, September 9th. Cc. 


NAILMAKING MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—We shall be glad if any of your correspondents can send us cata- 
and price-lists for ery for the manufacture of nails, Paris 
E its, tacks, brads, small screws for wood, and other ates 2 this 
AILS, 


CEMENTING TANKS. 
(To the Editor of The Engineer.) 

Srr,—Can any of your readers give me any hints as to the above? I 
always find that when a thin coat of cement is put on the inside of cast 
or wrought iron water tanks it will not set properly, but flakes off or 
crumbles away, thus allowing the water to get between it and the plate, 
vendatitg perfectly ancien on to the tank. 
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rae (including double numbers’ £0 14s, 6d, 
Yearly (including two double numbers) .. £1 98. Od, 


If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad. 
Cloth cases for binding Tux Encineer Volume, price 2s. 6d. each. 


A complete set of Tuk Encinerr can be had on application. 


at the published rates 
Subscriptions order must be accom: 
the . Thick Paper Copies may be 


Remittance by Post-office order. — Australia, Belgium, British 
Columbia, British G Canada, Cape of Good Hope, k, 
France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

wick, Newfoundland, New South Wales, New Zealand 
Portugal, Roumania, Switeertand, Teemania, Turkey, United States, 
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New 
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Gress, Inland Norway, Per Hus Gran, Sede, 
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ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and wnder is three 
tor every two lines afterwards one shilling and sixpence ; 
chirged one shilling. The line —- seven words. When an advertise- 

charge is ten shilli 
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THE LOCK-OUT AT QUEEN’S ISLAND. 


Once more it is our unpleasant duty to comment upon 
a dispute between employers and employed, between 
capital and labour. In the shipbuilding trade, the firm of 

essrs, Harland and Wolff occupy a prominent and 
honourable place, and if those friends of Ireland who 
insist that her poverty is altogether due to the suppression 
of her industries by English rule, would turn their atten- 
tion and regards to the works at Queen’s Island, Belfast, 
they would find grounds to alter their views. The White 
Star line of steamers has a world-wide fame for speed, com- 
fort, safety, and all other oo prized either by the 
traveller or the shipper; and we believe we are correct in 
Hee be the ——, of the vessels composing the fleet 
have been built, engined, and equipped by the Queen’s Island 
firm. Some idea of the extent of the works may be formed 
by our readers when we state that they, ther with the 
engine works at Abercorn Basin, occupy about 40 acres of 
ground, and that £5000a week are paid in wages. This place 
of industry, from which a very ion community derive 
their livelihood, is on the eve of stoppage, in consequence of 
a strike on <a of the rivetters. We have so often 
before commented upon labour disputes of this nature, so 
often endeavoured to get working men to take reasonable 


and independent views of their relations with the 
masters, that what we are about to say may perhaps 
appear to some of our older readers as mere repeti- 
tion. Time however, and new men yearly 
come into the labour market—new minds, new and 
uninformed heads—and these rarely look back over 


‘}events; to such as these our remarks are therefore 


addressed. 

Theprevailingimpression on the mind of the British work- 
man ever seems to be that employers make unduly large pro- 
fits; that they take more than their fair share of the cash 
accruing from the labour employed, and they seek, by combi- 
nation amongst themselves, to force the masters’ hands. 
This feeling is fostered and encouraged by agitators, who in 
many, if not all cases, are as ignorant of the real operations 
of supply and demand as are the workmen themselves. 
Such men often make a good living for themselves out of 
the men they mislead. As a fact only too painfully 
familiar to all who have their capital invested in 
expensive plant, competition has reduced profit margins 
to the narrowest limits, and in certain instances 
obliterated them altogether. Works are occasionally kept 
going even at something like a loss, partly, what- 
ever workmen may think to the contrary, from a 
humane consideration for the welfare of those drawing 
wages from them, and ly to preserve a business con- 
nection. No matter what may be asserted by those in 
favour of strikes, we have only to look back to the 
histories of such combinations to see the evil wrought by 
them. Their effect has been to introduce and naturalise 
numbers of foreign workmen in our labour market in 
competition against the natives; to drive orders abroad, 
the execution of which, under British supervision, has 
not only caused wages to be paid away from our people, 
but has taught our foreign rivals how to turn out an 
English style of work. It uires no great effort of 
memory to recall the time when shipbuilding on the 
Thames formed a great London industry; repeated strikes 
killed it, and with it died a great deal of other business, as 
pursued by the small tradespeople supplying the workmen 
and their families. Some years ago an enterprising firm 
started a shipyard at the North Wall, in Dublin. It pros- 
ev and was doing well, until, as on the Thames, strikes 

illed it. Lack of space precludes our adducing other 
instances. Turning to the present affair at Belfast, we 
have before us the statements of this unfortunate business 
both from the masters’ and from the workmen’s point of 
view, and believing that, when both are taken together, 
the folly of the men will become apparent, we hope, even 
to themselves and their advisers, we give our readers a 
summary of both statements. 

Messrs. Harland and Wolff employ all their men 
by time, not by piece-work, being desirous of turning 
out none but first-class vessels, and hold the opinion 
that this end could not be attained by piece-work. 
Some time ago, when trade was brisk, the rivetters were 
in receipt of high wages, but as there was a keen competi- 
tion for employment, it was found that society men had 
non-society men working against them. As this was 
injuring both parties, they joined against the masters. 
The wisdom of this course the men believe to have been 
amply demonstrated since. We confess we fail to follow 
their reasoning, because they or their spokesman imme- 


free. | diately followed up this assertion by saying that since 


then, “as trade became slack, the men yielded concession 
after concession (sic), until the demands of the employers 
had reached a limit at which the men felt reluctantly 
compelled to make a stand.” The ground of dispute is 
that the masters require the same number of rivets to be 
put in now as have been formerly. The men reply that 
steel rivets are now used instead of iron rivets, that the 
former are more difficult to work, and consequently more 
time is needed. The rivetters were formerly paid 34s. 6d. 
per week, but when the depression in trade set in, they 
were served with notice of reduction. The men submitted 


; | to a reduction of 2s, 6d. per week, and at this time they 
were putting in 120 rivets 


r day. Subsequently the 
employers complained again of the cae ot he times, 
and the men consented to add 12 more rivets to the day’s 
work, the agreement being for 132 steel or 144 iron rivets 
per day. After this the men consented to a further 
reduction of 2s. per week, the scale at present being 30s. 
Now the masters require the men to increase the number 
of rivets to 159, the men refuse to accede, and the result 
is, to be accurate, the present lock-out. So far for the 
men’s case. 

The masters’ case is very simple and forcible. Trade of 
almost every kind is ve . No sane man will dispute 
this. Mr. E. J. Harland, J.P., the head of the firm, put 
the position into very small compass. ‘“ We shipbuilders 
are only middlemen; it is the men ordering the ships who 
pay the money.” Exactly. Merchants are e to 
trade competition as much as any other trader. They 
must carry are and passengers on the basis of the 
immutable law of supply and demand. They cannot resort 
to the combination system adopted by bodies of workmen. 
They are servants of the public. Even an attempt on their 
part to combine to keep up rates would not be tolerated by 
public opinion for an hour. Our carrying trade would be 
driven into the hands of American and other foreign 
capitalists, with disastrous results to this nation at 

. The position, then, of the shipbuilders of 
this country is simply this—if a shipper or a merchant 
can only get a certain price for carrying, say, 2000 
tons of cargo from Liverpool to New York, the price 
he can afford to pay for a_ship todo the work must 
not exceed a certain sum. He enquires then of his ship- 
builder can he build him the ship for that sum. If the 
shipbuilder goes through questions of prime cost, he finds 
that labour, skilled and unskilled, will form a very large 

mtage of the whole. In large girder bridge work 

it usually amounts to half the total cost. The obvious 
deduction to be drawn from this Prumgseg is that the 
ability of the builder to supply the ship at the merchant’s 
rice depends very greatly upon the price he must 


pay 
‘or his labour. e is, as Mr. Harland a) 


y put it, 


only a middleman. It is very easy to cut down a tree 


three hundred years old—the work of centuries can be 
destroyed in pm so Exactly the same holds good of a 
business centre, or a large establishment. The old nursery 
rhyme about Humpty-Dumpty on the wall contains an 
excellent lesson for all who like to study it. 

In the affair under notice the evil of the lock-out is not 
confined in its operations to the firm amd to the rivetters 
only. The rivetters, as a body, number, we, understand, 
about 1000; and it is distressing enough to reflect on the 
suffering that will be entailed on all concerned—trades- 
par) as well as rivetters, and the wives of both—by the 
oss of some £1500 in wages per week; but it is still more 
distressing to reflect on the fact that more than double the 
number of workers are probably as we write thrown idle 
through no action either of their own or of the firm; their 
families, and the shopkeepers who supply them, are in- 
volved in the common loss. Strikes generally are ill-advised 
methodsof adjusting differences between capital and labour; 
but this particular case is exceptionally so. The shipping 
trade was probably never so depressed as it now is. 
Vessels of all classes, suited for all branches of trade, are 
laid up literally by the hundred. Those owners who are 
still running their ships continue to do so at freight rates 
so low that they often do not cover the cost of the voyages. 
Yet this, of all others, is the time when workmen con- 
nected with ship-work select to go on strike! The labour 
market is glutted in every quarter; distress, and ibly 
worse, threaten on all sides. If the men are so blind to 
their own interests as to hold out, either of two things 
must result. Either Messrs. Harland and Wolff must ask 
to have their orders cancelled, dr sub-let them to some 
Clyde firm, or else dismiss the present malcontents and 
import others. We venture to hope, however, that better 
and wiser counsels will prevail, and that the men will, for 
their own sakes as well as for those of all depending upon 
them, give way, and believe their employers when these 
em ie assure them that circumstances preclude a 
higher scale of wages than that offered. In this, as in all 
similar affairs, the workmen entirely overlook the masters’ 
risks, their capital invested, the necessity that they are 
under to keep their plant constantly going; the men do 
not see what powerful motives these constitute to induce 
employers to give fair wages rather than risk stopping, 
even for a day, and that when they explicitly tell their 
employés that such and such an amount is the highest a 
they can afford to pay till times improve, they tell the 
simple truth, 


A REMARKABLE RAILWAY ACCIDENT. 


THERE has seldom, if ever, been a more remarkable 
railway accident than that which occurred on the 4th inst. 
on the Lynn and Hunstanton Railway, which is a single 
line worked by the Great Eastern Railway Company. e 
particularly commend the accident to Sir Edward Watkin, 
whose trust in Providence, without the appliances which 
Providence has put it into the minds of men to provide as 
a means of preventing disastrous railway accidents, has 
recently been the subject of much comment. It seems that 
a train, consisting of a tank engine and seven vehicles, 
left Lynn for Hunstanton with about 150 Lari, Hs and 
when moving at considerable speed, after ing Wootton 
station, the engine suddenly left the rails and, sp | 
round, fell into a ditch. The couplings naturally parted, an 
this brought about one of the conditions which have made 
automatic brakes so essential. In this instance, however, 
the separation of the couplings was not sufficient to apply 
the brakes, for though the carriages were fitted with the 
Westinghouse automatic brake, the engine was not; there 
was thus no brake connection between the engine and 
train, and the driver was unable to make use of the appli- 
ance which had been provided to meet such emergencies. 
Fortunately, however, the train had at Lynn been taken 
off an engine which was fully equipped with the Westing- 
house apparatus, and the reservoirs were still 
with compressed air ready for application by the guard 
though not by the driver. When the accident occurred 
the guard was standing with his hand resting on the brake 
valve, and the jerk which he received when the engine 
left the line caused the brake to be applied to the train, 
thus preventing the fatal consequences which would pro- 
bably have occurred from the rear parts over-running the 
front, or rushing down an embankment, as at Penistone 
and Downton. In the case before us not a life was lost, 
nor any injury of serious consequence occasioned to a 
single individual. 

Our columns have of late contained numerous refer- 
ences to the subject of automatic brakes, there having 
been during the present year many of those accidents 
which call for their use. There are, however, automatic 
brakes and automatic brakes, and it is only consistent 
with the good opinion we have from the first formed of the 
Westinghouse brake that it should be the only brake which 
could have been of service under the particular circum- 
stances attending the accident near Wootton. No auto- 
matic vacuum brake in the market can maintain a store of 

wer on the i when running with an engine not 

tted with the same brake. As we have frequently 
explained, the larger train pipe and couplings n 
for all existing vacuum brakes render the use of cocks 
impracticable. The consequence is, that the brakes must 
always be applied unseasonably when the couplings are 
separated, either for shunting or other po Before a 
train can be started by an engine not fitted with the brake, 
or in case a vehicle has been inserted which has not the 
same brake fittings, it is necessary to go all along the train, 
and open release cocks upon every vehicle, for the purpose 
of destroying the power stored in the reservoirs. It will 
be remembered that this practice was found so objection- 
able, and led to such delays on the Great Western and Mid- 
land Railways, that it was considered preferable to allow 
the brake to leak off under all circumstances in about 
one and a-half minutes—an arrangement which has led 
to several accidents, and has, in consequence, been fre- 
quently condemned by the Board of le inspectors. It 
is for the reasons mentioned above that automatic vacuum 
brakes cannot be used upon slip portions of trains, either 
before or after slipping. None of these objections obtain 


a 
4 
Tax Enorveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it be direct 
Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the rates given below :—Foreign Subscribers paying in adva ae oa 
ly and post 
nied by letter 
» Uf preferred, at 
practwal reguiariy, but regularity cannot be guaranteed in any such case. ‘ “ny 
All except weekly advertisements are taken subject to this condition. ’ 


202 


THE ENGINEER. 


Sepr. 12, 1884, 


in the case of the Westinghouse brake. The use of high 
pressure and small surfaces admit of cocks being placed in 
the train pipe at the ends of each vehicle, and when closed 
the pressure is retained, and the application of the brakes 
prevented. There is thus no delay in shunting operations, 
or when changing engines. The brake can be, and is, 
daily used on slip portions of trains, both before and 
after slipping, and the power in the carriage reservoirs 
can be retained for use by any of the guards when the train 
is run by an engine which is not fitted, or when a vehicle 
not fitted with the same apparatus has been inserted. 
These valuable qualifications, along with those of instan- 
taneous and simultaneous action upon trains of any length, 
as well as that of being an unfailing tell-tale of its state of 

’ efficiency, are all dependent on and result from the West- 
inghouse system of carrying out the automatic principle, 
and which enable it so completely to meet the requirements 
of the Board of Trade. 

The Great Eastern Railway Company has again reason 
to congratulate itself on the possession of an appliance 
which has on several occasions averted or mitigated 
the fatal consequences which have ensued under simi- 
lar circtimstances to those near Wootton, upon other 
lines not provided with the appliance which that company 
has found to be so valuable. It is perhaps not likely 
that gentlemen like Sir Edward Watkin and Mr. Moon 
are to be influenced by any consideration in favour of the 
Westinghouse brake, notwithstanding the fact that both 
their own and other lines furnish numerous illustrations 
of the ease with which lives may be lost which might 
otherwise have been saved. These distinguished railway 
chairmen prefer, it would appear, to put their trust in 
Providence without keeping their powder dry, or in other 
words, without making use of those appliances which 
sensible men provide. From the remarks in the daily 
press on the Penistone disaster, there would appear to be 
an impression that it is necessary to break a crank shaft 
before an engine or train can be caused to leave the rails, 
and it was almost suggested that all would be well in 
future if crank shafts were abolished. This, of course, is a 
delusion. The Board of Trade returns clearly show, as 
railway men are quite aware, that however sound a crank 
shaft may be, there are numerous ways by which an engine 
or train may be thrown off the line, and that it is from 
such circumstances the most disastrous results ensue. 
Experience and common sense alike have proved in the 
clearest and most unmistakeable manner that when all else 
has gone wrong the last resource must be found in an auto- 
matic brake capable of being used under every condition 
arising in railway working. Sucha brake is the Westing- 
house, and whatever the emergency, we have no hesitation 
in stating that, humanly speaking, if this will not save a 
train nothing else will. 


COMPOUND AND NON-COMPOUND MARINE ENGINES, 


Ir might be supposed that nothing remains to be written 
on the relative merits of compound and non or 
engines. Yet this is not the case; and it can never be the 
case until everything connected with the commercial aspect 
of steam engineering is fully understood. It is very little 
to the point to prove on paper that either type of engine is 
better than the rival; nor will it do even to show that the 
compound engine burns less coal than its rival. It must 
be demonstrated that the cost of power is less all round when 
energy is supplied by one engine than it is when supplied 
by the other; and it is well known that this latter question 

resents very complex aspects. Besides all this, those who 
hold that the compound system is the best are never sorry 
to be put in possession of additional proofs that they are 
right; and thus holders of this faith will perhaps find 
something in this article to repay them for the cost of its 

ru 

"Gas months ago we noticed in our the trial trip 
of a new American paddle steamer, the City of Fall River. 
This vessel is the property of the Old Colony Steamboat 
Company, and plies between New York, Newport, and 
Fall River, Mass. In many res she resembles the 
ordinary type of United States paddle steamers, but she 
differs from them in having a compound engine. This is 
an overhead beam engine, with two cylinders. The high- 
ressure is 44in. diameter, with a stroke of 8ft.; and the 
ow-pressure cylinder is 68in. diameter by 12ft. stroke. 
The same beam serves for both, in a way too well 
understood to need description. The engine is so made 
that the high-pressure cylinder can be entirely discon- 
nected, and the boat run with the low-pressure cylinder 
only. The cylinders are not jacketted in any way. A 
series of experiments have been carried out to ascertain the 
consumption of fuel, when both cylinders and when one 
only was used. A report on these trials by Messrs. J. E. 
Saigue and J. B. Adger, with an introduction by Professor 
Thurston, has just been published in the “ Journal” of the 
Franklin Institute, and to it we are indebted for the par- 
ticulars we can lay before our readers. It was found to be 
very difficult to measure the coal consumption, making due 
allowance for the state of the fires at the beginning and 
end of each trip, so that the experimenters had to be ¢on- 
tent with measuring the feed-water by meter, and 
indicating the engines. The results, broadly stated, were 
that with the compound engine the consumption of coal 
was about 2°3 lb .per indicated horse power per hour, while 
with the single cylinder it was 3°477lb., or for eleven 
hours per day and 1600-horse power; the non-compound 
engine burned 10 tons nearly per day more than its rival. 
It must not be assumed, however, that the saving was due 
wholly to compounding. The boilers had to be pushed 
to supply steam enough for the non-compound engine, 
with the result that their evaporative efficiency was 
diminished, the average temperature of the chimney 
being with the compound engine about 450 deg., and 

with the 612deg. Again, the boiler pres- 
sure with the compound engine was 69]b., and when 
working non-compound it was 28°5lb. The throttle valve 
was full open in the, first case, in the second re #. 
When working compound the steam was expanded as 
nearly as possible seven times; when working non-com- 
pound it was expanded only 2°168 times; under the cir- 


cumstances the remarkable fact is, not that the single 
cylinder was less economical than the compound engine, 
but that the difference in favour of the former was not 
much more marked. 

The report contains some curious figures which have 
not been explained by Professor Thurston. Between May 
3rd and June 12th, 1883, inclusive, the City of Fall River 
made seven trips, the four first with the compound 
engine, the three last with the high-pressure cylinder 
disconnected. The length of each run from New York to 
Fall River was 179 miles. The last two runs were between 
Newport and New York; a distance of 160 miles. It is 
not necessary, we think, to give all the figures. <A few 
will suffice for our purpose. On the 3rd May, 1883, with 
a “fair” tide, the boat steamed at 16°96 miles per hour, 
the engine making 25°01 revolutions per minute. On the 
12th of June, tide “fair,” she ran with one cylinder from 
Newport to New York; her speed was 15 miles an hour 
only. Her displacement in the first trip was 1948 tons ; 
in the last 1928 tons ; so that varying loads had nothing 
to do with the difference in velocity. The horse-power on 
the first or compound trip was 1578, and on the second or 
non-compound trip, 1457. Nothing is said about the con- 
dition of her bottom, but it may be taken for granted that 
it was kept clean; and we are consequently left quite in 
the dark as to the reason why a falling off in power of 
but 121-horses could reduce her speed by two miles an 
hour. Assuming that the power varies as the cube of the 
speeds—and the variation is in a more rapid ratio than 
this—then if 1457-horse power sufficed to drive her at 15 
miles, 2110-horse power would have been required to 
propel her at 17 miles. It will be granted, we think, that 
the figures given in the report need some elucidation. In 
another place we are told that on the 3rd of May the slip 
of the wheels was 10 per cent., the tide running with the 
boat. On the 9th of May the tide was against her, and 
the slip augmented to 20 per cent. The horse-power on 
the 3rd of May was 1578. On the 9th of May it was 
1611 only, yet her speed was 15°84 miles per hour. 
There are some apparent inconsistencies here which 
demand further explanation. 1t may be said that they 
are of small importance, but this is not so, because ship- 
owners are very fond of estimating the powers of the 
engines in terms of the distance which a ton of coal will 
propel them. We may, however, turn from the perform- 
ance of the boat to that of her machinery. The num- 
ber of pounds of feed water consumed per horse-power 
per hour varied between 16°972 and 177173 for the com- 
pound engine on different days. On June the 7th, the 
only day of which particulars are given, it was 26°185 lb. 
for the single cylinder, or a difference in favour of the 
compound engine of, in round numbers, 91b. The report 
contains a table of the weights of steam used as calculated 
by the indicator, and if we compare these figures with 


+ those just given, the result of the comparison will be found 


interesting and instructive. They are supplied for 
two days only, namely, the 10th of May and the 
7th of June. The weight of steam in the small 
cylinder, at the point of cut-off, on the 10th of May, 
was 15°46 Ib. per indicated horse-power per hour. The 
weight in the small cylinder at the moment the exhaust 
et opened was 15°83 lb., the augmentation of ‘37 lb. 

ing due to the evaporation, as the pressure fell, of water 
previously cadena ta the cylinder, and the sides of the 
cylinder gave out their heat. The difference between the 
latter figure and the weight of feed-water, viz., 1°343 lb., 
represents the dead loss by condensation in the small 
cylinder. Turning now to the large cylinder, the engine 
working compound, we find that the weight of steam 
in it was, at the point of cut-off, 12°76 lb. per horse per 
hour, and at the moment the exhaust port opened, 13°82 lb. 
The excess, viz., 1°06 1b., was due to re-evaporation. The 
difference between 13°82lb. and 177173]b., namely, 
3°353 lb., shows the total loss by cylinder condensation 
from all causes. When the single cylinder only, was 
working non-compound, the weight of steam per horse per 
hour was at the point of cut-off 23°18 lb., and when the 
exhaust port opened 23°607 lb.; so that the re-evaporation 
did not amount to as much as half a pound per horse 

rhour. The difference between 23°607 lb. and 267185 Ib. 
is 2°578 lb., and this represents the total loss by cylinder 
condensation in the simple engine. As the compound 
engine lost 3°3531b., we have a difference in favour 
of the simple engine of “775 lb. per horse-power per hour. 
The total condensation in the large cylinder work- 
ing compound is the difference between 15°83 1b. sup- 
plied to it by the small cylinder and 13°82 lb. 
which it in turn sent to the condenser. This amounts to 
2°01 lb. This fact requires elucidation. According to the 
diagrams the ratio of expansion in the large cylinder was 
rather greater when the engine worked compound than when 
it worked single. In the former case at the time of cut off the 

ressure was 17°416 lb., and at the end of the stroke 9°47 lb.; 
or the non-compound cylinder the figures are 28°66 Ib. at 
the point of cut off and 14°741b. at the release. But when 
the engine was worked compound, the steam was much 
wire-drawn in appearance, though not in reality; the fall 
in pressure being due to the augmented space swept 
through by the two pistons. We see no reason why the 
condensation should not have been about the same in both 
cases, or rather more in the case of the compound than the 
single engine, because the weight of steam passed over a 
given weight of metal was less with the former than with 
the latter. 

We believe we have now put before our readers all the 
most noteworthy figures given in Messrs. Saigue and 
Adger’s report. It is, of course, matter for regret that the 
cylinders were not — in order that the influence of 
this device might be decided. The actual condensation 
was, however, so small that much good would not be 
derived from them, and this may be taken, indeed, as 

roved of all large cylinders, such as those of the City of 
Fall River. The advantage of the compound over the 
non-compound engine in this case does not depend on the 
prevention of cylinder condensation, for, as we have seen, 
the actual quantity thus wasted was the same in both 
engines within three-quarters of a pound or so, the advan- 


tage being in favour of the simple cylinder. It may, no 
doubt, be urged that if the expansion had been carried to the 
same extent in the simple as it was in the compound engine, 
the condensation would have been greater. is is just one 
of the disputed points which the City of Fall River experi- 
ments leave quite untouched. We may remark, however, 
that the initial cylinder pressure was 82]b., and the tem- 
a 313 deg., when the engine was worked compound. 

he difference between this and the condenser temperature 
corresponding to the back pressure, say 150 deg., is 163 deg., 
which represents the total range of temperature in the 
engine. The initial pressure in the large cylinder 
working non-compound was 281b., and the temperature 
246 deg.; deducting 150 deg., we have 96 deg. as the 
actual range. If we assume the condensation to 
vary as the range, which is not accurate, but fairly 
represents the great argument of the compound engine 
party, the condensation would be increased from 2°57 Ib. 
to 4°36 lb. Thus, other things being equal, the loss due to 
working steam in a single engine instead of a compound 
ee would amount to the difference between 2°57 lb. 
and 4°36 Ib. of steam per indicated horse-power per hour, or 
1°781b.; or, say, if a boiler evaporated 10 Ib. of water per 
pound of coal, to ‘178 of a pound of coal per horse-power 
per hour. Each experiment that is made seems only to 
strengthen the argument that the great advantage of the 
compound engine is that it permits ratios of expansion to 
be used with it that could not be used without it, because 
of the irregular strains set up, and that any advantage that 
may be gained by intercepting the frigorific influence of 
the condenser is really very small. 


THE CAPE TOWN DRAINAGE COMPETITION, 

A curious complication, of general interest to members 
of our profession, has arisen at Cape Town, in connection 
with certain schemes for disposing of the sewage of the 
place. The Town Council asked for competitive designs, 
and issued a report by Mr. T. W. Cairncross on the exist- 
ing condition of the drainage, as a guide to intending com- 
petitors. With the details of the ea we do not now 
concern ourselves. Mr. Cairncross is the city engineer. 
His report concludes with the following words :—“ It will 
thus be seen by the foregoing that no good system prevails 
in the city, and the Council are desirous that any scheme 
which may be presented should be formed in such a 
manner as to convey the sewage either to Salt River— 
situate about three miles and to the south-east from the 
centre of the city, the adjoining grounds of which the high 
tide overflows part of—or that the sewage may be dealt 
with by any other system than permitting it to flow into the 
sea. It will therefore be seen that the separate system of 
drainage will have the preference.” A prize of £250 was 
offered for the best scheme, and a considerable number of 
engineers, both home and colonial, prepared designs and 
sent them in. Of course, with the words we have quo 
in italics before them, engineers, as a rule, prepared their 
designs without regard to the sea, and either proposed to 
deal with the sewage by precipitation or by taking it to 
Salt River. 

The Council having got in a large number of designs, 
next appointed a board of examiners to noe on these. 
This board consisted of Mr. J. W. Gamble, hydraulic 
engineer ; Mr. C. J. Wood, waterworks’ engineer to Cape 
Town ; and Mr. T. W. Cairncross, by whom the report we 
have quoted from was prepared. The designs were all 
sent In anonymously, under mottoes or words, and the 
board of examiners awarded the premium to “Sanitary.” 
It turned out that “Sanitarv” is clerk of works to the 
Corporation of Cape Town. This would be no objec- 
tion, provided the rules laid down by the Institution 
were adhered to ; “Sanitary,” however, ignored them, and 
disposes of the sewage by sending it into the sea. Very 
naturally the other competitors are indignant, and assert 
that they have been veryscurvily treated in the matter ; the 
sending of the sewage into the sea was expressly prohibited, 
and yet the premium is awarded to a scheme which is the 
very embodiment of the thing prohibited. When we read 
the award of the judges we get some clue to the cause of 
the turn which the competition has taken. The judges 
have taken upon themselves to overrule the Town Council; 
the second paragraph in their award runs, “ We cannot 
approve of the desire expressed by the Council that schemes 
presented should be framed in such a manner as either to 
convey the sewage to Salt River, or to deal with it by any 
other system than permitting it to flow into the sea. For 
we consider that the expression of this desire has some- 
what hampered competitors, and has induced them to pro- 
pose filtration beds and sewage outfalls at Salt River, with- 
out any examination of the land at the river mouth, or 
observation of the currents in Table Bay.” Salt River, we 
may say, is a kind of creek with sundry flats, over which 
the high tide flows. The judges then go on to give their 
reasons for condemning the Salt River scheme. This is 
not all, however; they say, further: “We note that the 
information given to competitors is almost exclusively con- 
fined to the municipal limits. We think that the Council 
ought either not to have invited designs from a distance, 
or they ought to have given information as to the currents 
of the open sea and of Table Bay, as to the chances of the 
sale of manufactured sewage and other matters.” Thus it 
will be seen that the judges condemn the action of the 
Town Council very fully, and the remarkable fact is that 
the instructions which are thus criticised were proposed 
by Mr. Cairncross himself, one of the judges. We sup 
he was simply outvoted by his two fellow judges ; bet; 
even so, it appears strange that he should have signed his 
own condemnation. 

We may now ask, who is responsible for the giving of 
misleading instructions to the competitors? We take it 
for granted that Mr. Cairncross only acted in the matter 
as the servant of the Council, and wrote the offending last 
clause to order. It is clear that with this clause before 
them, no matter what the report of the judges might be, 
the course to be taken by the Council was clear, and the 
premium must not be given to a design which did not 
comply with the conditions laid down for competitors; but 
we understand that the Council have actually determined 
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to act on the award of the judges, and pay the £250 to 
“Sanitary.” This gentleman is Mr. Isaac Harper, clerk of 
works at the reservoir. The only comment made at the 
Council meeting of Thursday, August 1st, was by the 
Mayor, who said “he regarded the fact as a proof of the 
wise selection of clerk of works by the engineer.” We 
have in the whole affair a curious picture of the relations 
which may exist between town councillors and engineers. 
No doubt it will be found, when the truth leaks out, that 
some members of the Council held that it would be a good 
thing to prevent sewage being thrown into the sea—-not that 
they had any knowledge of the subject or rooted convictions 
about it; they concluded that it was the right thing to say, 
and they said it; but why it was the right and proper course 
to adopt they did not know. The judges, taking a practical 
view of the matter, rode rough-shod over the Council, who, 
so far as we are aware, have taken their chastisement 
meekly. No doubt a great injustice has been done to 
many able men, who have wasted a great deal of time in 
pee designs, which are now arbitrarily condemned. 

t is impossible to avoid the conclusion that there is, after 
all, more in the whole matter than appears at first sight. 
One of the greatest oe is, why did “ Sanitary” run the 
risk of having his designs condemned by flying in the face 
of the Council’s instructions ? 


THE LONDON WATER SUPPLY. 


Tue cholera scare has called forth arather larger number than 
usual of silly letters to the daily newspapers on the so-called 
impurity of the water furnished to London by the companies 
deriving their supply from the Thames, and some of these 
writers have slightly alarmed people as ignorant as themselves of 
the real character of the water, but who have had the good 
sense not to commit themselves to print. Those who have 
observed the continued increase in the healthiness of London 
inhabitants, and are unable to understand how it is that people 
in the metropolis have not been decimated, will be interested in 
the report by Mr. W. Crookes, F.R.S., Professor Odling, and Dr. 
Meymott Tidy, which has recently appeared, giving the whole of 
the results of their examinations, and over two thousand 
analyses of the water supplied during 1883. From this they 
will be able to see that the alarmist views of the letter writers 
are not only without foundation, but that the water supplied 
to Londoners is superior to that supplied at great cost to many 
towns, and considered, with sufficient reason, to be excellent 
potable water. We have so many times dwelt upon the evidences 
which indisputably establish the equality of the Thames water 
as supplied by the companies, with the best to be had in the 
United Kingdom, that it is almost unnecessary to refer to them 
now. This fact ought, however, to be reiterated, and the warning 
against the groundless denunciation by Dr. Frankland of the 
Thames water should be repeated. His disparagement of this 
water is like the one time common prophecy of the end of the 
world by Dr. Cumming—experience daily disproves it, and the 
analyses of daily samples taken by Messrs. Crookes, Odling, and 
Tidy, as compared with Dr, Frankland’s sample once a month, 
supports the every-day experience of all London. Credit must be 
here given to some of the writers on this question, in that they 
have drawn attention to the real source of danger in the water, as 
used in thousands of houses in London, not as supplied by the 
companies, but as drawn from the house cisterns. Itis in these 
that water really becomes foul, and it is gratifying to see that 
the companies are making vigorous efforts to enforce the 
constant supply system, The report to which we have referred 
is a very valuable one, and contains complete tables of analyses 
and diagrams showing graphically the character of the water 
supplied during the year. We wish we could tell the reader 
where the report can be obtained. 


LOSSES OF STEAMSHIPS. 


A PECULIAR and an interesting statement has been compiled 
as to the causes of the loss of steamships insured in one of the 
chief of the marine insurance clubs in the Northof England. This 
club has risks spread over 700 steamships, so that it is a wide 
area from which deductions may be not unfairly drawn. And 
the period taken is for more than two years—nearly three— 
down to a month or so ago. In that time there has been paid 
the large sum of £485,548; and this sum has been appropriated 
to the causes that have led to accidents as follows :—Losses 
caused by stranding, £249,312, or more than half of the total ; 
losses caused by collision, £82,483; losses caused by accidents 
to machinery, £17,212 ; whilst losses by ice, by fire, &c., cause a 
total payment from the causes enumerated of £418,622. It is 
contended, and that with some ground, that these losses— 
stranding, collision, &c.—are losses by accidents ‘that are at 
least beyond the control of the owners of the vessels. The 
remainder of the total sum is £66,925, attributable to sea 
damage, and to other like causes, which may be chargeable to 
the owner if he have improperly sent the vessel to sea—badly 
built, laden, &c. The figures are remarkable as showing how 
large a part of the monetary loss is attributable to stranding 
and collisions, and they certainly seem to point to the need 
for greater care in the management and the navigation 
of vessels at sea. Of course, the conclusion is that the loss 
of life would be attributable in somewhat of a similar degree to 
the causes indicated. Without fully approving of the state- 
ment, it must be admitted that it shows that there is ground 
for the most careful and impartial scrutiny as to the causes of 
the loss of life, and that at any rate there is great room for 
improvement in the navigation of our vessels at sea. If there 
were an analysis of the books of the whole of the marine 
insurance clubs and associations, there might be available a 
mass of figures which would enable us better to estimate the cause 
of the loss that seems, under present circumstances, inevitable. 


THE METROPOLITAN BOARD AND THE STRAND. 


Tue Society for the Interruption of Traffic in London Streets 
is now holding high holiday. Streets are “up” in all direc- 
tions; but the Strand may be taken to represent the maximum 
operation. The street is being levelled, and newly paved with 
wood. The footways are te be asphalted; and no doubt, when 
it is all over, those who do business in this great thoroughfare 
will rejoice. Half the street has now been up for some days, and 
householders dreamed that their troubles were nearly over, 
Some dismay has been caused by a notice served on them to the 
effect that “The Board of Works for the Strand District hereby 
give notice that the thoroughfare of the Strand, between Essex- 
street and the Church of St. Mary-le-Strand, will be closed for 
three weeks from the date of closing of the street—viz., the 24th 
inst., or thereabouts—and should it be found necessary, the 
thoroughfare will remain closed a further period of one week.” 
We are not disposed to quarrel with the terms of this notice, 
The roadway and footways of the Strand had alike fallen into a 


ruinous condition, and nothing but a radical cure could do any 
good; but we do most strongly insist that the utmost dispatch 
should be used in carrying out the requisite operations. As 
matters stand, no overtime is worked, the men knocking off at 
half-past five p.m. Such work ought to be carried on night 
and day. A portable engine, a dynamo, and half-a-dozen arc 
lamps would enable double shifts to be worked. The objection 
will be, of course, that to work double shifts would cost more, the 
night men getting larger pay. This by no means follows, however, 
in the present state of the labour market; and even though it did, 
the extra cost would be as nothing compared to the loss and in- 
convenience which will be incurred by residents in the Strand, and 
the public, during the three weeks that this main artery is closed. 


LITERATURE. 


Electricity: Its Theory, Sources, and Applications. By Joux 
T. Sprague, Second edition, greatly enlarged. E. and F. 
N. Spon, 1884, 


[Szconp Norice.] 


“In physical science a first essential step in the learning 
of any subject is to find principles of numerical reckoning 
and methods for practically measuring some quality con- 
nected with it.” Thus Sir W. Thomson commenced his 
address on “ Electrical Units of Measurement” to the 
Institute of Civil Engineers, and we have in due course 
come to that portion of Mr. Sprague’s book dealing with 
“Measurement,” a subject to which Sir W. Thomson 
attaches so great importance. The best work ever done 
by the British Association is that upon electrical measure- 
ments. The suggestions of its committee have practically 
determined the system now so universally employed. The 
suggestions, however, are not perfect—far from it. Mr. 
Sprague’s remarks—p, 224—are worthy of attention :— 
“Unfortunately this system, perfect as it is in itself, 
retains the defect of being based upon a merely 
arbitrary and accidental unit—the metre—nominally 
a fraction of the circumference of the earth, instead 
of seeking a new starting point. This evil, which 
very few people even yet comprehend, is analogous 
to the errors of the old astronomy, &c.” The committee 
of the British Association devised two systems, one 
theoreticaland one practical, based upon the theoretical. The 
practical is known as the C.G.S.—centimetre gramme 
second—system. We entirely agree with Mr. Sprague in 
his remarks on this system, which has, indeed, been forced 
down the throats of Englishmen by scholasticism. The 
use of the metric system to aid calculation no more implies 
the use of the metre or centimetre, &c.—artificial units— 
than it implies the use of the yard or inch. Mr. Sprague 
prefers the “ crith,” as proposed by Hoffman, of hydrogen 
at Odeg. C. and 760 mm. pressure as a unit, or a cabis 
metre of hydrogen. This unit involves the metre which 
has been judged out of court. No one, we imagine, 
objects to the second as one unit; that is a natural unit 
and can be verified all the world over. Instead of the 
metre or centimetre, the length of a vibration of light at a 
particular part of the spectrum has been suggested, as has 
the length of a pendulum beating seconds at a particular 
point on the sae surface, and so on. The latter involves 
the disadvantage of the use of constants, when calculated 
or verified over the greater part of the globe. What we 
really want are units that can be easily made and verified 
all over the earth’s surface. As yet we have not obtained 
them, and unfortunate students of electricity may look 
forward to as many changes in notation and nomenclature 
during the next quarter of a century as they have had 
during the past. 

Mr. Sprague deals with the construction and use of 
instruments for electrical measurement, with the units, 
theoretical and practical, employed, and the relations 
between these units. The author is unsparing in his 
adverse criticism, and is equally outspoken in his praise. 
The latter will take care of itself; the former needs to be 
pointed out, inasmuch as to reform abuses the aid of every 
student is necessary. We shall direct special attention 
only to the remarks on the Paris Congress, p. 233:—“ An 
International Committee is appointed to settle this matter 
—the value of the ohm—and it is stated that a preliminary 
decision has been arrived at which is so injurious to future 
science as to call for urgent protests. It is resolved to 
construct a new standard and reproducible ohm, which is 
to agree in value with the existing ohm, be that correct or 
not. ‘The italics are the author's. The reason given is, 
that to alter the standard would make all existing instru- 
ments incorrect, while the true value of the existing 
standard being ascertained, it will only be n to 
use a constant for correction in calculations. It is said 
that the fact that the practical ohm is not exactly 
10° C.G.S. units is of no more moment than the fact 
that the metre is not exactly its theoretical proportion of 
the earth quadrant. But the cases are in no way analogous. 
Any unit of length may serve as the basis of a complete 
system. Its relation to the earth’s quadrant is of no more 
consequence than its relation to the height of St. Paul’s. 
But ,the ohm is part of a system closely related to its 
theoretical basis. All calculations of current, ener; 
expended, and so on, are dependent upon this ratio. The 
question resolves itself into a choice of two evils:— 
(1) The existing standard is changed for one theoretically 
true. Evils:—Existing instruments become incorrect. 
But as it is, they are not really correct to the existing 
standard ; they generally alter in course of time, and any 
change would only need a correction of results by a con- 
stant. This evil would, therefore, wear out in time with 
the existing instruments. (2) The existing standard is 
retained. Evil:—For all future time no observations will 
be correct; every calculation will need a correction; the 
true relation of electric constants will always be obscure. 
Can there be a doubt which is the lesser evil?” To parody 
a well-known line we may write, “Alas! poor Sprague.” 
The author was asked by a reviewer of his first 
edition, or, rather, the reviewer suggested that the author 
had not done anything “to prove that he is able 
to sit in judgment on the intellectual giants among 
modern men of science,” p. 20. He sits upon 
their work again without any apparent fear, and we 


are glad to support him. The adjective we should like to 
apply to all constants is unparliamentary, and may there- 
fore be left to the imagination. But we can foretell the: 
result of the work of the Paris Committee in one word—. 
failure. Instruments ordered in future will be ordered to. 
be constructed to measure ohms, and not ‘98677 ohms.. 
There is an objection, however, which Mr. Sprague may 
have overlooked, while it may have been considered by 
the Committee. Suppose our own instruments are made to 
measure true ohms, as per Lord Rayleigh’s measurement. 
Will not A., B., C., or D. in a few years find that Lord 
Rayleigh was wrong by so much per cent., and so on? 
Even with this evil before us, we reiterate—no constants. 
While on the question of the value of the units, we may 
refer the reader to p. 270, where it is pointed out that the 
values of the ampére and coulomb are not yet known 
with certainty. The chapter on current’ from which our 
last quotation is taken is really a discourse on certain 
statements of the late Dr. Siemens at Glasgow. ‘“ Most 
electricians then, and many of them now, would endorse 
those statements ”—p. 257—says Mr. Sprague, and then 
he goes on to show the weak points in the statements. 
The chapter is an excellent illustration of the way in which 
the author tackles any problem. It shows the reasoning: 
powers of his mind, and how earnestly he is seeking for- 
truth. Neither time nor space, however, permit us to: 
dwell much longer upon these and the chapters immediately 
following. ‘We know of no other book that contains. 
as much practical information upon the subjects here 
treated, viz., current, conductivity and resistance, and 
electro-motive force. A number of valuable tables have 
been calculated, and will be found in this part of the work. 

The first eight chapters being , we enter into the 
second portion of thé work, which might fitly form a 
second volume and be further developed, dealing with the 
practical applications of electricity such as electrolysis, 
electric lighting, telephony, and so on. A very large 
industry has grown up of recent years in Birmingham and 
district, Sheffield and district, &c., in electro-plating, or, to 

ut it more broadly, in the electro deposition of metals. 
The peasant of to-day is in many things served as well as 
the prince of a century ago. Even now the teapot and 
the tork of the latter differ from those of the former in 
that they are of solid metal and not merely coated with 
the same precious metal. So far as appearance or utility 
or cleanliness go there is no difference, the one being as good. 
as the other. The whole plating industry isof modern growth. 
The principles upon which it rests are simple, although 
in practice great attention must be paid to details to ensure 
success. In a leading article on Sir W. Thomson’s 
address, in THe EnGinerer, September 5th, p. 181, it is. 
said: “We have taken pains to point out ere now in this 
journal the atom of the physicist has nothing in common 
with that of the chemist. .” If we are ever to 
consider this universe as consisting solely of matter and 
motion, some very great reconciliations will have to be 
made in the theory of electrolysis, and it may be said that 
Mr. Sprague has commenced this work. He is both a 
physicist and a chemist, and his atoms and molecules are 
to comply with the conditions, whether viewed from the 
one point or the other—vide par. 591, p. 363, et. seg. He 
gives as the general law of electrolysis that “at the 
electrodes those substances are set free which absorb in 
becoming free the lowest intrinsic energy,” p. 373; further 
on explaining, “this new conception, it will be seen, 
establishes an analogy between the effects of electricity in 
electrolysis, and those of heat in destructive distillation.” 
The chapter on electro-metallurgy—the practice of 
electrolysis—is very good, abounding in hints clearly put 
and evidently obtained from experience. en comes a 
chapter on terrestrial electricity, the first portion of which, 
from its combativeness, is amusing. All through the book 
the author more than hints that mathematicians are 
untrustworthy creatures, that their conclusions depend too 
much upon the formula “if we assume,” but in this 
chapter the theory of Ayrton and Perry as to the source 
of terrestrial magnetism is fairly demolished. Clerk 
Maxwell’s theory of light, viz., that light is an electro- 
magnetic disturbance, receives a passing glance, but 
although “ mathematicians can prove anything they like,” 
we imagine that Maxwell’s theory is destined to receive 
more support in the future rather than less. 

A good many readers will ask: “What does Mr. Sprague 
say on the subject of electric lighting, which now more or 
less interests everyone?” Some hundred and twenty pages 
of the book relate to the subject, in which various forms 
of machines and lamps are described, and the principles 
given upon which they are constructed. It is pointed out 
that questions of cost are very misleading, except where 
all the conditions are fully considered. A hint which we 
have so often insisted upon is thus given :—“ In fact it has 
been a great mistake of those interested in electric lighting 
to claim cheapness; its true recommendation is in its 
superior qualities . . which will in many cases 
cause it to be preferred though its cost were double, 
as it veally is.”—p. 582. In these again, 
we find many statements that are usually misrepre- 
sented or wilfully falsified. Thus the economy of 
an incandescent lamp may be almost anything we 
please ; and, indeed, some business men seem not to be 
averse to the publication of “ economies” which can only 
be termed fallacious. Mr. Sprague says, p. 581, “State- 
ments commonly made as to the incandescent lights are 
also misleading when different lamps are compared, because 
while all become more economical the higher they are 
forced, each one has its proper limit at which it will do 
best work, while working uninjured, a comparison of mere 
light per horse-power is, therefore, worthless, except at 
that limit; because beyond that limit the lamp will be 
speedily destroyed. . . . Another point to be recognised 
is that apparent economy, as measured in volt-ampeéres, is 
greatest as the resistance of the lamp is increased ; but on 
the other hand the cost of production of electric energy is 
greater per volt-ampére as the volts increase in ratio, 
while the cost of transmission increases with the ampére 
ratio, so that the cost pes woehemeers is to be taken into 
account in comparing different lamps.” 
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A cha on miscellaneous subjects, telegraphy, tele- 
phony, thermo-electricity, &c., followed by one giving a 
“dictionary of terms,” concludes the book. Of these only 
one word. On 622 is a ph relating to the 
ideas set forth by essor S. Thompson and M. Lippman 
as to the conservation of electricity. The author implies 
that the idea originated with these gentlemen. It was, 
however, distinctly stated in THz ENGINEER many years 
ago, by a writer who did not then deem it new, and took 
it to be an obvious truism, whether electricity be proved 
to be an “entity” or a “mode of motion.” 

We have now briefly glanced at the contents of this 
book. Much has been passed over that might well have 
been noticed; much might have been praised and much 
might have been debated, which we trust will prove a 
fruitful source of study to a large number of readers. 
The gushing encomiums of interested ies as to the 
possibilities of “storing energy,” “providing light,” 
“ transmitting power,” have their antidote in this work, 
wherein such questions are discussed dispassionately, and, 
if anything, with a slight bias against any extravagant 
statement. It is, therefore, valuable not only to the 
student, who should it as one of the very first books 
to be obtained, but to the general public as enabling them 
to guard somewhat against the fanciful proposals of _ 
moters and inventors. 
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THE BRITISH AND FRENCH IRONCLAD 
NAVIES. 


Ir is no easy task nowadays, when the efficiency of the 
Royal Navy is made a party question, to deal impartially 
with a subject which, in the good old days, was dear to every 
Engli alike. That such is no longer the case is deeply 
to be deplored ; and it requires no special gifts of prophecy 
to foretell that the day is not far distant when the wrath of 
the nation will fall heavily on those who, for paltry party 
considerations, have allowed the public to drift into a 
feeling of security for which there is absolutely no foun- 
dation. There has, it is true, been no lack of warning 
voices, both in Parliament and in the press; but these have 
in both cases been silenced by the indifference with which 
all subjects relating to the matériel of the Navy is 
regarded by the greater portion of the House of Commons. 
It is naturally disco g to those few members who are 
a to speak on naval subjects, to find that their re- 
marks are addressed to an assembly which refuses to listen. 
Let those honourable gentlemen who persistently decline to 
regard the efficiency of the Navy as a subiect worthy of 
serious consideration turn their attention to the conscien- 
tious manner in which the representatives of the French 
and German peoples discharge their e' ements, and let 
them compare the crowded assemblies at Paris or Berlin, 
during a debate on naval matters, with the died-out 
al ce of the House of Commons on similar occasions. 

Pestanenely or not, as the case may be, Great Britain 
has not been engaged in a regular naval war since 1814, 
and all highflown phrases, indicative of her naval 
supremacy, are simply traditions handed down from 
generation to generation, which, re flattering to our 
national pride, are only too liable to foster a false feeling 
of security. The notes of warning, which have been 
sounded periodically by a portion of the press, are heeded 
by but a few among the general mass of unthinking 
readers; but the nation is thus from year to year paving 
the way to a ic, consequent upon a serious disaster, 
which the unaltered bravery and devotion of our seamen 
will be unable to avert unless adequate matériel is placed 
at their disposal. Unlike the majority of our contempora- 
ries, we are so fortunate as to possess a circle of readers 
who, by profession or inclination, are accustomed to 
inquire into “the reason why” before placing a subject 

astra; and we are, therefore, enco to enter into 
the question at issue somewhat more fully than ma 
seem Nn to the outsider. The main question wit 
which it is our intention to deal is this: “ What is the 
actual condition of the British ironclad navy ——— 
with that of France, numerically and as regards fighting 

wer ?” 

PeThe first point to which we will direct our attention is 
the numerical strength of our ironclad navy, afloat and on 
the stocks. The total number of ships is sixty-one, but 
this includes vessels ranging in size from 1228 to 11,880 
tons, and plated with armour varying from 4tin. to 24in. 
in thickness. It is necessary, therefore, to classify these 
ships in such a manner as to obtain a fair estimate of their 
indvwidual fighting power without being compelled to resort 
to very extensive tables. We make demands on a 
modern line-of-battle ironclad, viz., a certain degree of 
seaworthiness, an armament not less effective than the 
Woolwich ,9in. breech-loading gun, and armour equal in 
resisting power to 12in. rolled iron plates, These properties 


are indispensable to a line-of-battle ship of the present day, 
and on reference to a correct statement of dimensions, &c., 
it will be found that we have twenty-five vessels, either 
ready for service or in course of construction, which comply 
more or less fully with the above conditions. These are 
the casemate ships Alexandra, Superb, Belleisle, and 
Orion; the turret ships Hotspur, Clatton, Devastation, 
Thunderer, Rupert, Neptune, Dreadnought, Inflexible, 
Ajax, Agamemnon, Conqueror, Colossus, and Edinburgh ; 
and the barbette ships Collingwood, Rodney, Howe, 
Anson, Camperdown, Benbow, Impérieuse, and Warspite. 
Seven of these ships cannot possibly be ready for service 
for many months to come; but we will suppose, for the 

rpose of illustration, that hostilities were to break out 

tween France and Great Britain, and that by dint of 
extraordinary exertion both countries had succeeded in 
sending their entire force of line-of-battle ships, including 
those now building, to sea. The fleets would then be com- 
posed as follows :— 


British Fleet. 
Armour. Guns. 
in. 
Alexandra 12 2 llin.; 10 10in 
Superbe 12 16 llin, 
Belleisle 12 4 12in. 
i 12 4 12in. 
ll 2 12in.; 2 Gin. 
14 2 12in. 
14 4 12in. 
14 | 4 12hin. 
Rupert 4 | 2 9in.; 2 Gin. 
Neptune 13 4 12hin.; 2 9in, 
Dreadnought 14 | 4 12hin. 
*Inflexible ... 24 4 16in. 
*Ajax ... 18 4 12hin.; 2 6in. 
*Agamemnon 18 | 4 12hin.; 2 6in. 
*Conqueror 12 2 12in.; 2 6in. 
lossus .. 18 2 12in.; 5 6in. 
*Edinburgh 18 2 12in.; 5 Gin. 
*Collingwood 18 4 12in.; 6 Gin. 
*Rodney ... 18 4 13hin.; 6 Gin. 
"Hews... ... 18 4 13hin.; 6 Gin. 
Camperdown 18 in.; 6 6i 
*Benbow ... i | 2 18in. 
*Impérieuse 10 | 4 9in.; 6 Gin. 
*Warspite ... 10 | 4 9in.; 6 6in. 
N.B.—Vessels marked thus (*) are plated with compound armour. 
French Fleet. 
Armour. Guns. 
| in 
Redoubtable 133 8 108in.; 6 
Dévastation . 15 4 13gin.; 2 108in.; 6 5in. 
*Furieux ... 2 13gin.; 4 4in, 
*Tonnerre ... 2 10gin.; 4 
Fulminant 2 10gin.; 4 
Tempéte ... ... 13 2°133i 
Terrible ... ... 193 2 16hin.; 4 4in 
2 16hin.; 4 din. 
Vv 1 2 13gin. 
aa | 4 13gin.; 2 10gin.; 6 5hin. 
Tonnant ... ... 17 2 133in. 
*Baudin ... .. | 3 14hin.; 12 5hin. 
*Indomptable .. 1 2 164in.; 4 4in. 
21 4 13gin.; 14 5hin. 
... 10 4 9hin.; Thin. 6 5hin. 
i 1 2 in.; 4 4in. 
*Marceau ... ... 17: 2 13gin.; 2 108in.; 16 54in. 
17 3 13gin.; 18 54in. 
*Magenta ... ... 17 2 13¥in.; 2 10gin.; 16 5hin 
*Neptune ... ... 2 13gin.; 2 10gin.; 16 
*Charles Martel 17. 4 13¥in.; 8 54in. 
*Brennus ... ... | 4 13¥in.; 8 54in. 
*Formidable 21 3 14hin.; 12 Shin. 
*Bayard ... 10 4 Stim 2 Thin.; 6 5hin. 
*Duguesclin | 10 4 94in.; 2 7hin.; 6 5hi 


N.B.—Vessels marked thus (*) are plated with compound armour. 


Where, may we ask, is the vast superiority of the British 
ironclad navy? 

In the above lists we have y the 
respective fleets in such a manner as to bring vessels of 
similar armour protection into opposition to each other; 
but this arrangement is hardly fair to the French division, 
as the design and construction of the ships of which it is 
composed would enable the admiral in command to form 
several squadrons, each consisting of vessels of similar 
size, power, and speed, viz.:—Three of the Dévastation 
type, 8858 to 9639 tons; speed, 14°6 to 15°4 knots. Three 
of the Formidable type, 10,487 to 11,336 tons; speed, 14 to 
15 knots. Six of the Hoche type, 9750 to 9864 tons; 
speed, 14°5 to 16 knots. Four of the Terrible type, 7184 
to 7239 tons; speed, 14°5 knots. Three of the Fulminant 
type, 5584 to 5695 tons; speed, 13°5 to 14 knots; and three 
of the Vengeur type, 4532 tons; speed, 10 to 11 knots. It 
will be seen, therefore, that every type is represented by 


at least three ironclads, whereas the British fleet is com- | Swif 


posed for the — part of single vessels, for, with the 
exception of those of the “ Admiral” type, no three shi 
correspond in size, power, and speed. Several of the 
vessels enumerated in both portions of the above lists can- 
not, strictly speaking, be termed sea-going ironclads; but 
as this applies to both fleets in an almost equal degree, we 
will over the question of seaworthiness. At no 

150 years has France possessed so 
formidable a fleet of first-class fighting ships—compared 
with the British Navy—as at the nt moment, and it 
is owing simply to the purchase in 1878 by the British 
Government of the foreign ironclads Neptune, Belleisle, 
and Orion, that our line-of-battle fleet is not now numeri- 
cally inferior to that of France. 

During the old French wars it was almost invariably the 
policy of our Government to blockade the enemy’s — so 
as to deter his powerful squadrons from making descents 
on our possessions at home and abroad, or capturing our 
valuable convo 
the British and French navies during the first few years 
of the present century, we find that Great Britain was then 
mistress of the seas indeed, for in the year 1800 she pos- 
sessed no fewer than 293 ships of the line, 258 om and 
557 smaller vessels of war; whilst the navy of ce in 


If we compare the relative strength of | Alma 


its prime—in 1779—included only eighty-nine ships of the 
line and sixty frigates. If, even under these favourable 
circumstances, it was no easy matter to blockade the 
greater portion of the French fleet, and to protect 
a few of our most important convoys, what must 
be the consequences should a maritime 
war b out at the present moment? The chief 
question is this: Does the Government realise the 
fact that the British line-of-battle fleet is quite inade- 
quate to keep that of France in check, and what provisions 
are being made to strengthen our naval force? We are 
told that two new line-of-battle ships—the Hero and 
another—and four vessels of the Mersey type will be con- 
— agi ye ~ seems, are to be unprovided with 

eavy guns, and will only represent a very expensive t 
of torpedo boat; excepting, A course, that they will son a 
more numerous crews, and be less handy and swift than 
such crafts. The ‘Hero will, no doubt, represent a fair 
specimen of a class intended to fulfil every requirement of 
a modern line-of-battle ship ; but it appears strange that 
the Admiralty does not hesitate to lay pen several experi- 
mental vessels of the Mersey class, the prototype of which, 
the Polyphemus, can hardly be termed a success. The 
Governments of France and Denmark have pursued a 
wiser course, in so far as they have provided their torpedo 
rams, such as the Achéron and Thordenskjéld, with 
heavy armaments, so that they will at all events be power- 
ful fighting - even if they do not attain their full 
estimated rate of speed. 

A great misconception prevails in England as to the 
speed of foreign ironclads, which circumstance may be 
accounted for in the following manner :—It is customary 
with us to estimate the speed of a vessel in course of con- 
struction considerably below the rate which will, in all 
probability, be realised on the trial trip, and when this 
takes place a knot or more in excess of the estimate is 
usually attained. This is very misleading, as is shown by 
the example of H.M.S. Shah, a 16°3 knot ship, which was 
unable to steam more than 12 knots per hour when in 
chase of the Huascar some years ago. In France and 
Germany a different system is pursued, viz., a fair average 
speed is estimated for each new vessel designed, and the 
original estimate is officially adhered to, no matter how 
great an excess of speed may be attained. We will quote 
only the following instances as examples. The French 
ironclad Dévastation is officially termed a 6200-horse 

wer and 14 knot ship, whereas the mean indicated 
one power obtained on trial was 8160, and the average 
speed 15°9 knots per hour. The Dévastation, like all large 
modern French ironclads, is fitted for working under a forced 
draught; but such is not, for instance, the case with the 
German barbette ship Bayern, the engines of which were 
built under the superintendence of Mr. P. Weatherhead, 
an English engineer. The Bayern is marked in the 
German Navy list as a 14 knot ship of 5600-horse power, 
whilst the mean results of the trial trip gave 6030-horse 
power, and a speed of 15°05 knots, 

The French naval authorities appear to have come to the 
conclusion that they have now a sufficient number of line- 
of-battle ships at their disposal to enable them to keep the 
British Government in awe for many years to come, and 
they are at present directing their attention to the con- 
struction of a fleet of small but powerful ironclads for 
coast defence. We shall refer to these presently, and will 
now devote a few remarks to that class of ironclad which 
intervenes between the modern line-of-battle ships and the 
obsolete armoured vessels of twenty years ago. 

We make the following demands on the _ of this 
intermediate class, viz.: They must be protected by armour 

ual in power of resistance to at least 6in. rolled iron 
plates, and they must be sufficiently heavily armed to 
enable them to cope successfully with any of the most 
powerful foreign unarmoured cruisers. It is by no means 
a certainty that some of the older ships of this class are 
qualified to fulfil this requirement, but we will allow the 
question to pass in view of the additional fighting power 
afforded them by their armour protection. ngland 
possesses fifteen, and France seventeen such second-class 
vessels, viz.:— 
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Montcalm ... ... 
Reine Blanche ... 


It is hardly necessary to enumerate the ironclads of the 
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British Fleet. 
Armour. Guns. 
in. 
Temeraire ... ... .. ll 
... ... «.| BW 
9 
Northampton ... .. 
Audacious... ... ... 
Invincible ... ... 8 | 
Iron Duke... ... 8 
8 | 
mis 8 | 
Bellerophon ... .... 6 | 
6 
French Fleet, 
Armour. Guns. 
| in, 
jin.; 6 Shin. 
Friedland ... ... .. 8 
Richelieu ... ... ... | 94in.; 10 4¥in. 
8 in.; 4 5hin. 
9sin.; 4 5hin. 
| in.; 10 4#in. 
| in.; 10 4¥in. 
9sin.; 10 4¥in. 
in.; 10 4jin. 
| n, 
74in.; 6 5din. 
7ain.; 6 5din. 
in. 
| agin. 
| sim 47in. 
4fin. 
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third class; suffice it, therefore, to observe that Great 
Britain has fourteen, and France nine such vessels. There 
now remain only the ships for coast defence, of which class 
the British Navy includes seven, viz.: the Hecate and her 
three sister ships, and the Prince Albert, Scorpion, and 
Wyvern. Of these, the Hecate and her consorts only are 
worthy of notice ; they each mount four 10in. guns, and 
are protected by 10in. armour, 

France has always devoted special attention to the 
defence of her coasts, and her navy at present includes 
nineteen vessels designed for this purpose, viz., eleven afloat 
and eight building. The most important of the former are 
those of the Bélier type, mounting two 9in. guns, and 
plated with 8}in. armour. The eight vessels now building 
are small armoured torpedo rams, and are representatives 
of the same class, though those of the Achéron type are 
somewhat larger than the Fusée and her sister ships, viz., 
1639 tons, instead of 1045 tons. They are plated with 
9sin. modern armour, and are expected to steam at a mean 
speed of 13 and 14 knots respectively. The Achéron will 
mount a 9$in. gun ina revolving turret, and two 4in. guns, 


whilst the Fusée will carry a ofa gun en barbette, and a ” 


3$in. gun, These vessels will likewise be provided with 
under water torpedo tubes. 

This brings us to the close of our review, from which it 
will be seen that the relative numerical strength of the 
British and French navies is as follows :—- 


1st class ironclads England, 25 ... France, 25 

Total number of ironclads 61 70 


Is not this a matter worthy of serious consideration? It 
may be said that several of the older French ironclads 
have wooden hulls, whereas only one English vessel, the 
ae rey is so constructed; but, as the case stands, this is 
rather an advantage than otherwise, for whilst H.M.S. 
Warrior and her iron-built consorts still figure in the Nav 
lists and swell the number of our ironclads, the Frenc 
vessels of the Gloire type have long ceased to exist, and 
cannot delude the French nation into false ideas as to the 
real state of the Navy. 

Another matter to which we must direct the attention of 
our readers is this: France and Germany have, like Russia 
and other nations, secured the rights from Messrs. Cam- 
mell and Co. to manufacture compound armour-plates on 
the Wilson systems; and they are now not only protecting 
their new armour-clads with such plates, but are also 
removing the old armour from many of their second-class 
vessels, and substituting compound plates in its stead. 
France is at present transforming three second-class iron- 
clads into modern fighting ships by this means; Germany 
has rearmoured the Kénig Wilhelm, and Holland has done 
the same with several of ae largest turret ships. Why is 
not a similar course pursued with regard to such English 
ironclads of the second class as are not already worn out ? 
We are told that certain vessels of the Minotaur class are 
to be re-engined; but how will this increase the efficiency 
of our fighting navy in even the slightest degree? The 
Minotaur is simply a most comfortable cruiser, and is 
therefore greatly in request as a flagship. She is imposing 
to the eye owing to her enormous dimensions, and has 
roomy accommodation for the favoured few; but for the 
purpose of battle she and her sister-ships are the most 
worthless ironclads in the Navy, as there is hardly a gun- 
boat afloat whose shot will not pierce the thickest portion 
of their armour. 

Is not the time come for menting a Royal Commission 
to inquire into the state of the matériel of the Navy; and 
cannot this one question, upon which the safety of the 
nation is almost wholly dependent, be dealt with free from 
paltry party considerations? 


WALTER RALEIGH BROWNE. 


We announce with sincere regret the death of a valued con- 
tributor to our pages. Mr. W. Raleigh Browne died at Montreal 
on the 4th inst., of typhoid fever. He attended the British Asso- 
ciation meeting as the special correspondent of THE ENGINEER, and 
on another page will be found the first and, alas! the last contribu- 
tion from his pen written in Montreal. The article in question 
was intended by him to be the first of a series of papers on Cana- 
dian engineering. Mr. Walter Raleigh Browne was born in 1842. 
He was the third son of the Rev. Canon Murray Browne, vicar of 
Almonsbury. He was educated at Trinity College, Cambridge, 
and in 1865 was seventeenth wrangler, and was in the first-class 
in the classical tripos. He was elected a Fellow of Trinity. On 
leaving the University he embraced the profession of an engineer, 
serving his apprenticeship first with Messrs, Losh, Wilson, and 
Bell, of the Walker Engine Works, on the Tyne, and afterwards 
with Mr. Howard, resident engineer of the Bristol Harbour and 
Dock works. On the completion of his apprenticeship he joined 
as a partner the Cookley Ironworks, near Kidderminster, in 
which Mr. Frederick W. Knight, M.P., is the principal partner. 
After some years he left these works and commenced private 
practice in Westminster. During this time and afterwards he 
wrote a number of pamphlets and other works on various 
scientific and literary subjects ; and from this time to the date 
of his death he devoted most of his spare time to literature and 
scientific research. He resided for some time at Bridgewater as 
managing director of the Bridgewater Ironworks. When these works 
were closed in 1877 he was appointed secretary of the Institu- 
tion of Mechanical Engineers, which had just moved their head- 
quarters from Birmingham to Westminster. He held this 
position till Christmas, 1883, when he again commenced business 
on his own account. Since that time he was very fully 
employed, and, from the nature of his work, was obliged to 
travel a t deal and frequently visit the Continent. He had 
gone to Canada with his wife for the purpose of attending the 
meeting of the British Association at Montreal, the meeting of 
the American Iron and Steel Institute for us, and the Prisons’ 
pie on his own account, He wrote on his arrival at Mon- 

in good spirits, apparently taking the greatest interest in 


his surroundin He was suddenly attacked by typhoid fever, 


and died, after a very brief illness, on the 4th instant. 

He was a member of the Institutions of Civil and Mechanical 
Engineers. He contributed several papers to both societies. 
He had made a special study of river estuaries and tidal har- 
bours, his views on which were well known. He gave much 


time to the study of engineering questions involving high 
mathematics, He was a regular contributor to THE ENGINEER 
and several scientific journals, both British and foreign. He 
was honorary secretary of the Christian Evidence Society, and 
was the author of a work on the inspiration of the New Testa- 
ment. He also took great interest in questions connected with 
crime and pauperism. He was an active member of the Dis- 
charged Prisoners’ Aid Society, and both worked and wrote on 
behalf of workhouse children. He took an active part in the 
last two or three meetings of the Church of England Congress, 
both -contributing papers and speaking. He was an active 
member of the Philological Society, and was an expert linguist. 
He married Effie, daughter of Mr. Cordy Manby, of Wassall 
Wood, near Bewdley, and leaves two children. 

Among his published writings are the following The 
Inspiration of the New Testament.” “Can Miracles be Proved? 
Two nights’ public debate between Messrs. C. Bradlaugh and 
W. R. Browne.” “ Autobiography of John Stuart Mill.” Papers 
“On the Strength of Lock Gates.” ‘On the Strength and Pro- 
portion of Rivetted Joints.” “On the Causes of Glacier Motion.” 
“On the Distribution of Place Names in England and Scotland.” 
Among his most recent works may be mentioned a series of 
pers on “The Foundations of Mechanics,” which appeared 
in THE Enarnezgr, “ The Student’s Mechanics,” and ‘Fuel and 
Water,” by Professor Schwackhohher, and W. R. Browne. He 
also prepared and published a splendid translation of Clausius’s 
great work on thermo-dynamics. 

The loss of such a man leaves a gap in the ranks of science 
and literature which will not readily be filled up. 


FOREIGN NOTES. 

Tue “battles and breezes” of the last three months have 
been more than usually disastrous to ships of war. Spain has 
lost the Gravina, wrecked; the United States, the Tallapoosa, 
by collision; France the Aveyron, stranded; and China the 
Yang Wu, by a French torpedo. Besides the last named vessel, 
which was destroyed at Foo-choo, the Chinese are reported to 
have lost a number of gun-boats, the names of which have not 
as yet reached us. The following particulars regarding the 
above vessels will interest many of our readers :—The Spanish 
corvette Gravina was an iron vessel of 1152 tons, designed by 
Mr. G. C. Mackrow, and launched at Poplar 1881. She was 
210ft. in length, 32ft. in breadth, 16ft. 6in. in depth, and drew 
15ft. 6in. of water. Her engines, of 1500 indicated horse-power, 
from the works of Messrs. Humphreys and Tennant, propelled 
her at a speed of 14 knots per hour. The Gravina was barque- 
rigged, and carried an armament of three 6in. Armstrong 
breech-loading guns, mounted on Mr. Mackrow’s well-known 
plan. ‘The United States’ steamer Tallapoosa was a wooden 
paddle-vessel of 1270 tons, built at Boston in 1863. Her 
principal dimensions were, length, 240ft.; beam, 35ft.; depth, 
12ft; and draught of water, 8ft. She was provided by the 
Neptune Works with engines of 1412indicated horse-power which 
propelled her, when new, at the rate of 13°7 knots per hour. 
The Tallapoosa carried but a very light armament, viz., two 4in. 
rifled guns. The Aveyron, French transport, was a wood-built 
screw steamer of 3974 tons, launched at Toulon in 1864. She 
was 275ft. 7in. long, 44ft. 5in. broad, 26ft. Sin. deep, and had a 
draught of 22ft. 6in. Her engines indicated 1718-horse power 
and her original speed was 11°3 knots. The Aveyron was barque- 
rigged, and carried a crew of 218 officers and men, and two 54in. 
guns. The Chinese cruiser Yang Wu was a wooden vessel 
launched at Foochoo in 1872. She was designed by European 
engineers, but was built by Chinese workmen. Her chief 
dimensions were: Length between perpendiculars, 190ft. 6in. ; 
extreme breadth of beam, 36ft. 9in.; depth, 23ft. 7in.; draught 
of water, aft, 18ft. The displacement of the Hang Wu was 
1608 tons, and she was propelled at a speed of 13 knots per hour 
by engines of 1256 indicated horse-power. The origin of these 
engines is doubtful, but they were probably manufactured at 
Shanghai. The armament of this cruiser was composed of one 
Jr and twelve 44in. Whitworth guns, and she carried a crew 
of 200 officers and men. The Yang Wu was ship-rigged. It is 
to be hoped, in the interest of modern naval warfare, that 
impartial and trustworthy accounts of the Foo-choo affair will be 
published ere long. 

It is worthy of note that, whereas the manufacture of bicycles 
and tricycles has long been an established trade in England, 
some of the chief continental nations, such as Austria, Germany, 
and Russia, have only within the last few years realised the im- 
portance of the same. The fact that during the last three years 
the import into Germany of such machines has averaged nearly 
four th d per , Will sufficiently illustrate the extent 
of this branch of business. Not only is a large trade done in 
finished machines, but numerous manufacturers have also esta- 
blished themselves on the Continent, who, however, procure all 
the principal “ parts” from England. Some idea of the extent 
to which this newly-imported sport has spread on the Continent 
may be gathered from the circumstance that “Das Velociped,” 
a journal devoted to this subject, has upwards of three thou- 
sand subscribers, thus placing it at the head of all foreign 
sporting papers. This journal is edited by an Englishman, Mr. 
T. Walker, of Berlin. 

Owing to the outbreak of cholera at Spezia, the armour-plate 
trials have been postponed. 

The French Government has appointed a commission of engi- 
neer and artillery officers to investigate the circumstances 
attending the bursting of three heavy guns. 

The Tchi Yuen, a powerful cruiser built for the Imperial 
Government of China by the Vulcan Company, Stettin, has 
lately made several trial trips. The full contract speed of 
fifteen knots per hour was not realised, owing to several adverse 
circumstances, but it is confidently anticipated that next trial 
will considerably exceed the estimated rate. The Tchi Yuen is 
a “ protected ” cruiser of 2355 tons and 2800 I.H.P., carrying 
two 8}in. and one 5gin. Krupp guns, mounted en barbette. 


SCIENTIFIC TRAINING IN NAVAL ARCHITEC- 
TURE AND MARINE ENGINEERING. 

AN address was delivered by Professor F. Elgar, of Glasgow 
University, on the 4th inst. at Govan, to the students attending the 
Science and Art Classes in Naval Architecture and Marine Engi- 

ing. In the course of his remarks Professor Elgar said :— 

and engineering here are pro! mu r acquain’ 
the practical and prthow A aes aspects of the work they are 
engaged in than they are with the science which underlies it; and 
their present object is the very vital and praiseworthy one of acquir- 
ing such scientific and technical knowledge as will enable them to 
apply sound principles to the performance of their work, and will 
assist them in dealing intelligently and successfully with the many 
difficult and novel questions which are constantly obstructing and 
puzzling them. ere are no branches of mechanical art in 
which sound scientific knowledge is more essential and useful, 


or in which it is more necessary for theory and practice to go hand- 
in-hand together, than in those of shipbuilding and engineering. 
A modern steamer is so complex a machine that no attempts to 
construct one without calling in the aid of science in some form— 
either directly or by copying what others have learned by it to do 
—could possibly result in anything but disastrous failure. Try to 
imagine a man who had never heard or read of any of the teachings of 
science attempting to construct a modern steamship—a man who 
did not know even of the proposition said to have been demon 
strated by Archimedes that a floating body displaces a volume of 
water whose weight is equal to its own weight; and who 
was ignorant of the wonderful discoveries that have been 
made of the laws by which heat generated by the combus- 
tion of coal is converted into mechanical work through the 
agencies of the boiler and steam engine. It only requires 
to state the matter in this bald form in order to show how 
hopelessly impossible and absurd such an attempt would be, and 
how vitally dependent shipbuilding and engineering are upon the 
t achievements and present teachings of science. On the other 
d, the highest scientific talent the world has yet produced would 
be equally unable to arrive at a successful t simply by means 
of pure theory, however advanced, and by strict @ priori methods. 
The course you are pursuing, and which I trust you will not depart 
from, is the one best calculated to ensure for you the greatest 
success in your work and advancement in your various positions in 
life; and as in the daily practice of your profession you are perforce 
kept well abreast of the practical and experimental sides of your 
work, I would now urge you, in the strongest manner Fm aeceeres to 
cultivate most diligently and thoroughly a knowledge of the science 
and of those natural laws upon which the efficiency and success of 
your efforts mainly depend. Whatever may be the character of 
your daily work, whether you are employed as engineers, draughts- 
men, or mechanics—and I am very pleased to know that there 
are working mechanics who attend these classes, and who 
are among the most earnest, intelligent, and capable of the 
students—never rest satisfied till you know the meaning of all 
that you do and why you do it. Do not be content with merely 
learning methods of setting off work and performing calculations, 
or with copying processes you may have seen others employ. The 
man who merely does as he sees others do, without very well com- 
rehending why they do it, and who works strictly by rule and 
ine, looking to custom as his supreme authority, will never 
improve or advance himself, nor be of much real use in such times 
as these—nor will he find much interest in his work. 
Custom, which all mankind to slavery brings, 
That dull excuse for doing silly things. 

Never look to custom as being a sufficient authority for me oy 
however respectable its antiquity may have made it; but 
determined to understand for yourselves whether or not it is 
based upon sound and intelligible principles. Do not be 
too eager to believe that anything you are told is correct until you 
are able to prove it for yourselves, and till you no longer feel any 
ignorance or doubt in the matter. The necessity for combining 
wide scientific knowledge and sound theory with practical experi- 
ence in the carrying on of shipbuilding and engineering operations 
is daily becoming more and more pressing. If you tried to avoid 
it you could not. In this age of keen competition and rapid 
development, ‘increasing demands are made upon all who are 
engaged in these important industries. Every success that is 
achieved by the latest and most advanced productions creates a 
demand for still further progress; and in meeting these demands 
in the future the race will be to the swift and the battle to the 
strong. The speed and the strength that you require in order to 
enable you to hold your own in this contest are speed and 
of intellect. In other words, you require your intelligence to be 
cultivated and well-informed, and to be made prompt and active 
by means of scientific culture; and it is necessary for you to 
acquire such a firm and epennnsive amp of sound theoretical 
principles as will enable you to rely safely upon your own powers 
of judgment, and to act in difficult cases with certainty and pre- 
cision. Not only does modern competition ever demand more 
from you in the way of technical knowledge, skill, and resource, 
but it also shortens the time at your disposal for supplying it. 
The huge and complicated engineering structures of the present 
day, which are constructed in this district, have to be completed 
in as short a time as the much simpler and smaller ones of a 
generation ago. You have thusnot only much more to think about 
in building a ship, and = of — number and difficulty 
to solve than used to the case, but you have only the same 
time for doing it all in. You cannot afford to delay the 
progress of construction for the purpose of trying experi- 
ments or brooding over any difficulties you may meet with. 
It is necessary to decide promptly each question as it arises, 
and you have to qualify yourselves for doing that. The 
naval architect and ineer of the present day requires to 
——— his practical knowledge by a close and systematic 
study of various branches of science. An enumeration of some of 
the chief of them will be sufficient to show how great are the 
demands thus made upon him. There are the laws upon which 
the flotation and stability of ships and their behaviour am 
waves depend ; those which determine the structural strength o' 
a vessel, and its relation to the forces which may be brought to 
bear upon her by her own weight and that of her cargo, when she 
is floating upon a changing wave surface; the difficult problems 
connec with the resistance of a ship to motion through the 
water, the power requisite to drive her at a given speed, and the 
manner in which this is affected by her outward form and — 
tions. Then there is the wide field of thermal science, and its 
application to the means by which the conversion of heat inte 
mechanical work is effected through the agencies of the boilers, 
cylinders, condenser, and mechanism of the engines; together 
with the action of the propeller, and the principles upon which its 
efficiency depends. No man has ever yet succeeded in completely 
mastering these difficult and complicated problems; and it is 
perhaps not possible for many of you to advance very far 
towards their solution. Still it must be borne in mind 
that it is only by studying the sciences which bear upon 
them that any real or substantial progress can be effected, 
and although finality may be unattainable, great advances are 
possible, and are constantly being made. Hardly a year 
without something considerable being done to improve our know- 
ledge of those natural laws upon which the safety and efficiency of 
ships at sea depend. ‘There is probably no district in this country 
which has benefitted in the past more than Govan by scientific 
progress and great mechanical skill in shipbuilding and engineering, 
or whose prosperity in the future is more dependent upon it. 
Govan has been placed among the foremost of shipbui — com- 
munities by means of great scientific and practical talent, industry, 
and enterprise, and it rests with many whom I now see before me 
to maintain it in the honourable and distinguished position to which 
it has been raised. The names of Napier and Elder, not to men- 
tion others, are alone sufficient to give prestige to any engineering 
locality ; and they ensure for Govan a high place in all future 
records of scientific, mechanical, and industrial progress. Upon 
you rests the responsibility of worthily walkingi 1 the footsteps of 
those and others among your distinguished men, and of striving to 
keep erect in this district the noble edifice they have reared. 
I am very pleased to find that students have such opportunities 
afforded them here for intellectual and social improvement, and 
still more pleased that so many have the good sense and the ener 
to avail themselves of them. I trust that the opportunities w 
exist will be added to, and not diminished, and that the future 
generation of naval architects and bg oe in Govan may thus be 
enabled to excel their fathers in all those qualities which will 
attract scientific and intellectual distinction to themselves and 
industrial prosperity to this neighbourhood. 

Professor Elgar afterwards distributed the Science and Art 
Department certificates and the local prizes gained by the students 
during the last session. 
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LETTERS TO THE EDITOR. 
correspondents. 


CONTINUOUS GIRDERS. 


Srr,—I think Messrs. Turner and Mackenzie cannot have read 
my paper on continuous girders very carefully, as they say that 
my treatment is ‘‘ somewhat troublesome and confusing,” without 
stating their reason. From the perusal of many works, English, 
French, and German, on the subject, I have become acquainted, 
like other readers, with the usual method of deducing the theorem 
of the three moments from the equatior of the radius of curvature 
of the elastic line. If I had written ‘a book, one of the various 
ways of stating this method would probably have found its place 
in it, but as I wrote a paper for a journal of engineering news, 
I thought it necessary to omit everything that to my knowledge 
presented no new aspect of the matter. 

The usual math tical tion, by means of a double inte- 
gration, is such that persons with ordinary minds lose the percep- 
tion of the connection between the various steps and the condition 
of the loaded beam, but as I consider it important to have as much 
as possible of such a perception whenever we are not 80 
fortunate as to deal with cases of the simple character con- 
tained in pa last issue, I endeavoured to show that the 
problem of the continuous girder has also an elementary 
and practical aspect. This we find if we think of each span 
always as a beam of the simplest form, viz., the cantilever, 
make a statement of its conditions, such as are required, and then 
join the several pieces together—having regard to the tangents at 
the ends of each piece, which must coincide at the juncti a 
process which is ag mega by means of equations. I have 
shown that if we place the origin of the co-ordinates at the free 
end of the cantilever we can arrive at the formula for the deflection 
by simple perception and without mathematics—namely, if we 
contemplate a thin vertical layer of the beam, we can conceive that 
the change of angle between the vertical planes enclosed in it must 
become greater, as its thickness dz and the bending moment M is 
increased, and smaller as the moment of inertia of the section and 
the modulus of elasticity of the material is increased. In the 
expression for the change of angle of the vertical planes the first 
two quantities therefore go into the numerator, and the other two 
into the denominator. Further, the deflection at the free end of 
the cantilever must become greater, as the distance of the layer x 
from the free end is es ames we write— 


EJ 

and if we add the deflections due to all layers at distances between 
0 and / together, we have the total deflection at the free end— 

This formula can, of course, be deduced in a more scientific 
manner, and it is very desirable that everybody should have so 
deduced it once; but I maintain that for practical use it is well to 
have a formula which conveys to your mind a distinct meaning, 
which impresses itself on your memory so that you can reproduce 
it at any moment without referring to books. Now, this formula 
constitutes the whole apparatus necessary for the solution of 
almost all problems of elastic bending in one plane, viz., continuous 
girders, with uniform steplike or pear! me changing sections ; 
resting on supports of equal or unequal height; horizontal or 
inclined; single or compound; straight or bent. All problems are 
equally easy—or, if you please, equally difficult—to solve, only 
some require a long and others a short time. Applying it to the 
two intermediate and adjoining spans of a straight, continuous 
beam, according to the diagram, in explanation of which I need 
only say that the dotted line represents the tangent on the beam 
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at B after bending has taken place, I can write down directly :— 
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From the diagram I read off 


a a 11 
and a) + nx 
as these values into equation (1) and integrating, I get quite 
simply— 
This is the equation for the three moments, and I am sure that 
not many people would ider the method by which it was 
btained *‘ troubl and confusing.” In conclusion, I beg to call 
= attention toa statement made by Messrs. Turner and Mac- 
enzie—p. 173, 1. 15-19—which is not quite accurate; but, as it 
perhaps appears there by inadvertence, I will leave them to 
correct it. M. Am ENDE. 
3, Westminster-chambers, 8.W., September 8th. 


THE PROSPECTS OF YOUNG ENGINEERS, 


Srr,—I do not know much of locomotive engineers, buf from what 
little I do know I think “‘ X. Y.” will do well to try and negotiate 
for his son’s education as a locomotive engineer with Mr. Stroudley, 
London, Brighton, and South Coast Railway. I believe if 
the boy is to learn anything, he can have his fill under his officials. 
I know it is not a large concern, but the gentleman in command 
will, I think, not take any nonsense from boys nor even elderly 
pupils. I know of one, a book-keeper, who had, I think, two 
years’ instruction. He came out a better man, although not so 
good as though he had stayed another two years. He had learnt 
too much and too little, as you may term it, merely because he 
cut the time short. I think, unless it is a very wonderful boy, 
seven years is only a very reasonable time to serve. 

222, Burton-road, Derby, JOSEPH HAMILTON. 

September 6th. 


Smr,—If this subject has not been completely exhausted in the 
opinion of your readers, may I ask space to draw attention to one 
int in connection with it? and first, I may remark, it seems to 
the young engineers whose correspondence we have seen, and 
those, taking their view of the question, have it all their own way. 
One of your last week’s dase td eters to the discussion, evidently 
writing from an employer’s point of view, I think unconsciously 
supplies what seems to me to be a most important item in the 


whole, and which I am surprised has not been noticed by some 
writers. 

“*Old Hand” says: ‘* Heads of firms have always sons or other 
relatives in number sufficient to more than supply the demand.” 
No doubt this is perfectly true, if we leave out all consideration 
of qualification and fitness. I venture to think that a good 
mechanical engineer’s son is not necessarily supplied with brains to 
fill his father’s place; and I can only say that if the mechanical is 
like the civil branch in this respect, this very fact of the introduc- 
tion of interest in appointments has been, and will be, the ruin 
of both professions in this country. No doubt it may and will be 
asked, ‘‘How are you to remedy or prevent this?” and very 
reasonably too. I shall not now suggest the means, but I presume 
the first operation in the process of remedying an evil is to ascer- 
tain the cause, and I venture to think many of your readers will 
agree with what I have stated. 

Facts are better than theories. I may relate one here. Some 
time ago I was employed on large works requiring a good deal of 
heavy plant. The contractor required a special travelling crane, 
and had one made and supplied to his own specification, as he 
hoped, by a well-known English firm of engineers. In the us 
manner, the crane was to be tested to a certain weight of lift, with- 
outclamping down tothe rails; but when itcame to be tried, unfortu- 
nately, the young engineer—a member of the family of one of the 
firm—who came to erect the crane, found the counterbalance 
weighting had been sadly miscalculated. Iam not a mechanical 
engineer, but I fancy I have sufficient knowledge of theoretical 
mechanics to enable me to have proved before the crane left the 
works that it could not make the lift. 

I cannot, of course, assert that this is always the case, but I 
think it may afford matter for thought. The heads of firms may 
say that at least they are all “‘ in the same boat,” and can compete 
with each other, but they must not forget we are within ‘‘ measur- 
able distance” —if I may borrow an expression from the political 
world—of the Continent, and the question may yet assume a 
national colour. Practical training is all very well, but has 
practice or science done most for the world? Of course both 
are necessary. I am thankful to say I have been fortunate enough 
to have been pretty actively employed almost ever since I first 
started in my profession, and that I am now; but I have had some 
experience of intervals when such was not the case, and can fully 
appreciate and sympathise with the feelings of those young 
engineers who have been obliged to wait in vain for employment, 
and all the while see fellows filling up good berths whom they 
could teach, and who have nothing to recommend them profes- 
sionally or morally. B. E. 

September 8th. 


Srr,—As an organiser of labour, I cannot too fully express my 
gratification on reading the letter of an “‘Old Hand” in your last 
impression. 

Masters are held up to scorn by your correspondent ‘‘C.,” who 
would have them prosecuted for taking premiums. I wish he had 
as much experience of the gentleman apprentice as I have had. 

In nine cases out of ten the gentleman apprentice has not the 
smallest notion of what the routine of a workshop is like. He has 
never realised the dirt and drudgery of the life. He is a young man 
of seventeen or eighteen, or even more has always mixed in good 
society; spent an evening now and then at the theatre; met his 
friends socially. He has left school some little time; begins to 
think himself a man; dresses well, and is by no means indifferent 
to what girls think of him. He rises, if he is an early bird, about 
8.30, breakfasts at 9, and does nothing all day but amuse himself, 
if he can. His father is trying to get him started in some way. 

Let us turn over the leaf, and see what is the condition of this 
youth as agentleman apprentice. 

He finds himself located in a dirty provincial town, possibly of 
small size. He is practically cut off from all society of his own 
classandrank. He has to get up every morning, summer or winter, 
at 5.30 a.m., and to be in the works at 6 a.m. He has to work 
hard there all day at physical work, to which he is entirely 
unaccustomed, and which his soul abhors. He is handed over to 
the tender mercies of a man who gets all he can out of him, and 
treats him with no manner of respect. His lodgings, the best 
to be had, are small, inconvenient, possibly dirty. To his 
notions, the cooking is abominable. How often have I heard the 

tleman apprentice say that his life was simply “beastly!” 
What sort of material, I ask, is this to make an engineer out of ? 

Why, Sir, I have known young gentlemen run such a rig in 
country towns, as I believe from sheer disgust and desperation, 
that their parents were glad to forfeit a premium, and take them 
away. I cannot go into details. Young gentlemen have come 
under my care who were no more fit to be engineers than | 
were to be coal miners. What can possibly be done with suc 
material? Others I have met with so lazy all round that no one 
could teach them anything. The great majority never try to learn 
anything; they are disgusted at the outset, and they 7 their 
disgust through with them. I know one man, a very skilful and 
competent engineer by mere force of habit. His hatred of engi- 
neering is greater than could be believed, but, as he says, “‘ I must 
live;” and so he practises, and does well. Now and then, how- 
ever, I have met with a lad whose whole soul was in engineering. 
It is a real treat to get hold of such a lad, and I never knew one 
who did not, sooner or later, cut out a fine position for himself. 

Speaking from my point of view, I say that gentlemen unless 
they are in love with mechanical engineering should keep clear of 
it. It is not a profession like law, physic, or divinity. It is 
simply a trade, and nothing else. There is no practical difference 
between a fitter, and a shoemaker, ora carpenter ; and for the life 
of me I cannot understand what it is that makes gentlemen think 
it is different. For my own part I would rather make my son a 
carpenter than a fitter if he must have a trade. There are a lot 
of notions set afloat by professors in colleges and others concerning 
mechanical engineering. Some of them have never been through 
the shops and know nothing about the work but by hearsay. 
Those who have been don’t say all they ought; they act like the 
fox in fable who had lost his tail. 

You may take my word for it, Sir, that if ‘‘C.” had had the 
training of about 100 gentlemen apprentices, as I have had in my 
time, he would never have written about these hard bargains as he 
has done. A FOREMAN, 

Oldham, September 9th. 


TIDAL ACTION. 


Srr,—In your journal of August 1st you published a letter on 
this subject from Mr. Hurtzig, of Hull; and I would suggest, if 
the subject is to be discussed in your columns, the above is a pre- 
ferable title to that of the Manchester ship Canal adopted by your 
correspondent. I have delayed replying to Mr. Hurtzig, because I 
hoped some other correspondent would have done so. I quite 
agree with him that a discussion is desirable. 

Your correspondent speaks of a head of water being developed 
at the Mersey entrance, which causes the flood tide and inflowing 
current into the estuary. I venture to think the term head of 
water is here misplaced, for the level of high-water in the upper 
part of the Mersey, as in most tidal streams, is higher above 
datum than that of high-water at its mouth; that is, the water in 
the Pas. vad Mersey rises above the so-called head. Surely this is 
anomalous. I would invite Mr. Hurtzig’s attention to the fact 
that the greatest tidal range at the northern entrance into the 
Trish Sea is only 3ft. in Ballycastle Bay, and 4ft. at the Mull of 
Cantire; whilst at the mouths of the Dee and Mersey it is 25ft.— 
vide Admiralty Tables. At the southern entrance the range is 
16ft. at Holyhead. That is, the shorter ranges are nearer the 
Atlantic, whence tides are derived, than are the longer ranges. I 
would suggest this phenomenon should be explained before 
attempting to follow the tides up rivers, in which their action is 
likely to be more complicated. JOSEPH Bovtt. 

September Ist. 


Liverpool, 


CONTINUOUS - BRAKES, 


Sir,—The accident which occurred near Lynn on Wednesday, 
8rd inst., shows clearly the value of an efficient automatic brake, 
and contrasts most strikingly with the miserable performanees 
and failures of vacuum and chain brakes. In the present case a 
train fitted throughout with the Westinghouse brake arrived at 
Lynn, the engine was then changed, and one was attached which 
was not fitted. Fortunately, the reservoirs and pipes under the 
carriages were still charged with compressed air at a pressure of 
50 Ib. per square inch; consequently the brake was in perfect order, 
under the control of the guard, and automatic in case of accident, 
but of course it was not under the control of the driver. About 
five miles from Lynn, when running at a speed stated to be 30 to 
35 miles an hour, the engine left the line, dragging the train after 
it. The guard noti the engine and carriages oscillating 
and experienced a jerk; he at once opened the valve in his van 
and applied the Westinghouse brake to the whole of the 
carriages. I have visited the scene of the accident, and heard 
the statements of passengers as to the facts, from which there 
can be no doubt that what would otherwise have been a fatal 
lisaster was 1 harmless by the action of this poweful 
brake. As it is, there is no loss of life, but little injury, and an 
absence of the usual “telescoping” of carriages. Railway com- 
panies should provide “ fitted ” engines to work fitted trains; but 
this case is very important, as it shows what automatic action can 
do in practice; it illustrates the value of a good brake, and, above 
all, it proves the necessity for the power being placed in the hands 
of guards as well as of drivers. 

The accident upon the Great Eastern Railway on August 29th 
furnishes further proof, if any were necessary, in favour of *‘ auto- 
matic action.” On that occasion a side rod broke, and it appears 
the portion attached to the driving wheels flew round, carryin, 
splashers and air pipes all before it. A non-automatic brake woul 
have at once been rendered useless; but the Westinghouse, be 
efficient, brought the train to a stand just as the part of the 
struck a sleeper and threw the engine off the line. Had not the 
engine been stopped at this dangerous moment, who can tell what 
result might have followed ? 

When we consider that it is now nine years since the Newark 
brake trials, and seven since the Board of Trade issued the circular 
containing the well-known “‘ conditions,” it seems astounding that 
companies are at the present day actually fitting brakes which do 
not fulfil the conditions, and which at Newark were proved to be 
inferior and defective. During the first half of this present year I 
find from the returns that no less than 181 engines and 816 vehicles 
were provided with brakes which do not even pretend to be 
efficient, and many of those which ‘‘ appear” to comply with the 
conditions do not do so in fact. No one can for a moment allow or 
admit that the dangerous “‘two minute leak-off” is an efficient 
system in practice, yet it appears under that heading; but after 
the recent failures, running into buffer stops, and, above all, 
Major Marindin’s report upon the Redditch accident, no one can 
consider that such a useless appliance fulfils the conditions. On 
former occasions I have stated in your columns that the Midland 
Company does not report the failures of this Clayton brake, and I 
again repeat it so far as the last ‘‘ return” is concerned. Under 
classes 1 and 2 the word nil appears, and only six little cases are 
reported of “‘delay.” Such a return is perfectly monstrous; trains 
have run past stations, numerous draw-bars and couplings have 
been broken by the action of the brake, trains have had to run 
without any continuous brake in 1 of no being 
maintained, several failures have occurred to the steam brake, Yo 
not one of these instances is re} to the Board of Trade. e 
a will soon arise, Is the Act of 1878 to become a dead 
letter? 

As I have seen some failures, and been a passenger in others, 
there is no getting over the fact that the cases did occur, but there 
is a loop-hole through which the rae es § hopes to escape in case 
the Board of Trade were to put the penalty in force. : 

It is known that the steam brakes fail, but the argument is, that 
a steam brake is not continuous, therefore its failures do not come 
under the Continuous Brakes Act. Then, with regard to the 
‘‘leak-off brake,” it is constructed to leak off in less than two 
minutes; “‘ leaking off ” is, therefore, said not to be not a failure, as 
the brake simply did what it was designed to do, and a thing 
cannot be called a “‘ failure” when it works merger to the inven- 
tor’s patent. Legally, I suppose these excuses would be enough to 
defeat the requirements of the Act, but no amount of argument 
nor quibbling can get over the one plain fact, that during the first 
half of this year I have been in trains when the brakes have been 
out of order and failed, and that no mention whatever is made of 
these cases in the Board of Trade return lately issued. 

40, Saxe-Coburg-street, Leicester, _ CLEMENT E, STRETTON. 

September 6th. 


RAILWAY ACCIDENTS AND BRAKES. 


Srr,—I am an express engine-driver on one of the important 
railways, and a few days ago, when I arrived at the end of my 
journey, one of the passengers as he passed my engine handed me 
the Zimes of Monday, September 1st, with the remark, “‘ Here 
driver, read that letter on brakes.” Well, Sir, I have read 
it, and I can tell you it isa good one. It lays down the truth as 


straight as possible. 
We have heard very much about brakes lately at half-yearly 
3 but how—I cannot say how it is—the irmen do 
not seem to go into the matter properly; they do not, at any rate, 
— the opinion of the drivers. eare their servants; but 
still, we know which brakes are best, and which we dare trust our 
lives to, and which we dare not trust. Chairmen do not know 
this from experience; it is seldom they come a journey with us on the 
foot-plate of the engine, and when they do they seem uneasy, as if 
they wished they were in a first-class carriage instead. Only to-day I 
had a director riding with me, and he said, ‘‘ No more riding on 
engines for me.” Now, Sir, I think it is a pity chairmen and direc- 
tors do not come often and ride with us, and just see for them- 
selves how we require a good brake. They would then tell some 
different accounts to the shareholders at the meetings. Sir, I have 
been a driver twenty-one years. My lot has been no worse than 
my mates. Iam as fond of my engine as they say a sailor is of 
his ship; so I will be obliged if you will give me just a little of your 


space We to give my experience. 
Well, Sir, during my twenty-one years I have twice had my 
nkment; one collision, the 


engine off the rails and down the em 

result of bad signalling; eight crank axles have broken under me; 
in all cases the engine came off the rails; and plenty of smaller 
things, which I will not trouble you with. There are about ten 
sorts of brakes, and there are four of these used a good deal; 
and I have worked all the four. I have said above I know which 
brake to trust, and which not. Now, I may just explain that when 
I get a bad system of brake I cannot be safe of, I just work in 
this way: I do not work with that safety and comfort which is 
such a thing for us; I know this bad brake may fail me any 
moment; so I do no not feel easy. I always say to my fireman, 
“ Mate, get to that hand brake; I daren’t trust this thing; it may 
work, or it may not.” Now, give me a good automatic sel ye 
brake that I know is safe; I run as free as can be, with my han 
on the driver’s brake valve handle. In fact, Sir, I often sing as I 
go along, knowing that in an instant, one turn of my wrist, and 
the wheels of every carriage in y train will have got two brake 
blocks clutching them tight, with about 80 lb, air pressure to the 
square inch. 

You will see, Sir, we drivers see danger first, and if any are to be 
killed, we stand in the first place; so it is to our interest—in fact, 
it isa matter of life and death to us—if the — adopt a 
good brake or if they do not. Perhaps, Sir, you will say, ‘‘ Well, 
Driver, +. seem to feel strongly that we ought to have brakes. 
Now, tell us, after your experience, if you had the power, which 

e would you have . use?” Ido not know that you 
will ask this question, but if you do, I will give you my answer and 
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my reason. I have worked four brakes; three of them failed more 
than once, and caused, or did not prevent, accident; the fourth is 
the Westinghouse. It never fails. It has saved my life or limbs 
five times; and I say that it is the best. Have that system on all 
trains; that is what we drivers want; and it stands to sense what 
we know to be best for our safety is best for the safety of pas- 
sengers, no matter what chairmen may tell gentlemen at meetings. 
I should like to sign my name in full, but as one of my mates 
got discharged for writing to a paper, I beg to call myself 
September 8th. AN EXPRESS-DRIVER. 


TANDEM COMPOUND ENGINE. 


In our notice of the Royal Agricultural Society’s Show at 
Shrewsbury we referred to a tandem compound engine with 
novel valve gear, exhibited by Messrs. Whitmore and Binyon, of 
Wickham Market. This engine we now illustrate on page 200. The 
peculiarity of the engine lies in the valve gear, which is thus 
described by the patentees:— 

An ordinary slide valve is used, with closed steam and exhaust 
ports on its front face for a secondary admission of steam to 
each end of the cylinder, and for controlling the exhaust, as 
usual; but it has a cylindrical bored chamber lengthways on the 
back of it. In this chamber are three or more ports, 
lengthways, communicating with the ordinary steam ports to 
which they are at right angles. ‘This chamber is fitted with a 
hollow circular turned cut-off valve having the same number of 

rts corresponding to those in the chamber. This cut-off valve 

a to-and-fro circular motion imparted to it, by means of 
which the multiple ports are opened constant for the admission 
of steam to the cylinder before the commencement of each 
stroke, and then closed against the steam earlier or later in the 
stroke from about zero to about ‘625 or later, according to the 
load on the engine. The to-and-fro circular motion is im 
to the cut-off valve by means of an arm having a roller mounted 
at one end, whilst the other end is fixed to the cut-off valve 
spindle. This roller runs between two circular cam plates 
mounted horizontally on the governor spindle, of which the 
lower one, which is in a constant position, has one or two inclined 
cams on it; one cam being used when the governor is arranged 
to run at twice the speed of the engine, and two cams when the 
same runs at the same speed as the engine. These cams raise 
the roller and arm upwards, through which the valve is 
turned in the direction opening the multiple cut-off ports. 
A sleeve turning upon the governor spindle is cast upon the 
upper side of the movable cam, and has a spiral groove or 
grooves, or it may be a feather of a length equal to the total 
lift of the governor ring, and having a turn or pitch correspond- 
ing to the circular range of the cam or cams, which limit is 
fixed according to the range or cut-off required, which in the 
two-cammed plate will have a turn of about ‘625, or a little 
more in the half-circle, and in the one-cam plate will have a 
turn of about ‘625 in the whole circle. A sliding die, or dies, 
fixed inside the sliding ring of governor, works in the spiral 
groove or grooves, which as the governor balls, and with them 
the ring, rise or fall, turns the sleeve, and with it the 
movable cam plate. The times of cut-off, earlier or later on the 
stroke, is regulated by the position of the cam or cams on this 
movable cam plate corresponding to the position of the governor 
balls operating upon the same. Thus, when the balls are at 
the highest position, the cam or cams are in the position for 
pushing down the roller and arm, turning the valve from the 
earliest cut-off at about zero, or say, ‘025 of the stroke, and 
when the balls are in the lowest position, the same cams are 
in position for the latest cut-off at 625 of the stroke, or there- 
abouts, and any intermediate positions of the balls give corre- 
sponding positions of the cam or cams for cutting off in the 
aforesaid range. The tendency of the sliding ring to turn with 
the thrust of the die on side of spiral groove is prevented by 
having a reed fitted inside its upper end working in a groove 
cut in governor spindle. The governor is advantageously con- 
structed so that the balls move in approximate parabolic curves 
lifting a central weight until it balances the centrifugal force of 
the balls when running at the average speed, as by this plan 
the parabolic curve can be so designed that the governor may 
be of any sensitiveness required, so that the entire range of lift 
may be effected by two, three, four, or more revolutions per 
100 revolutions of the engine. Any other system of governor, 
however, can be applied to this plan of automatic cut-off gear, by 
designing them so that they will act when running either at the 
same speed as the engine, or double that of the same. During 
the time the roller with arm is free of the lifting and lowering 
cams when passing from one to the other, the circular cut-off 
valve is held in the proper position by the friction of the packing 
gland on its spindle, and by the pressure of the steam which 
may be assisted by an adjustable spring against the back of the 
valve, The cut-off valve has no endwise movement ; the main 
valve therefore slides over it on its strokes back and forward, 
during part of which time the cut-off valve has a circular to-and- 
fro motion, which thus equalises the wear of the valve faces. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 26th. 
THE wheat crop of this country is now estimated at 500,000,000 
bushels, and the corn crop, 2,000,000,000 bushels. There will be 
a large supply for export, But, from the American standpoint, it is 


doubtful about there being a sufficient foreign market to carry off 
our surplus, 
Reports from forty railroads for July show te earnings 


to be 13,054,557 dols., against 13,052,727 dols. for July of last 
year, an increase of only 1850 dols. Totals for seven months, for 
thirty-nine roads, show a gain for twenty-two roads and a loss for 
seventeen roads. In the gate their earnings are 96,256,162 
dols., against 94,355,782 dols. for the same time last year, a gain 
of 2,170,380 dols. These figures show that American railway 
securities are not in quite as bad shape as some writers would 
have it appear. The speculators are giving prices an upward ten- 
dency all along the line, and are drawing into the net a number of 
the smaller fry who never buy, excepting when they are assured that 
prices are advancing. Shrewd operators feel that the present up- 
ward tendency in railway securities is only for the purpose of dis- 
pees of large blocks of weak stocks, and are, therefore, holding 
k. It may be a genuine —— tendency based upon the 
abundant stocks and the generally favourable railroad returns, but 
with Gould and Vanderbilt as ipulators of the mo 
useless for outsiders to attempt any predictions. 

Large sales of steel rails have been made in Pennsylvania mills on 
a basis of 26 to 27 dols. per ton. Large sales of iron have been made 
for bridge purposes, number of are buying 
large quantities at the present low prices, believing that after the 
ee election, if the republican candidate is elected, prices 

vance. 

In political matters it is probable that the Republican party will 
win, as they are making ———_ efforts to carry several doubtful 
states by the liberal expenditure of money. s 
A number of large railway enterprises is projected, and will 
probably be commenced early next season. The general industrial 
condition with us is good, though restriction of production is still 


t it is 


necessary. The knit goods manufacturers are to meet at Saratoga 
next Tuesday, to arrange for a restriction of production. Most of 
the carpet mills are working full time. It is doubtful whether the 
plan for restricting the production of all the blast furnaces in tho 
country can be carried out. Replies received from the owners of 
230 stacks show that eighty-nine of those now in blast, refuse to 
bank up or blow out their furnaces, 
September 2nd. 

The condition of the American iron trade is a little more 
encouraging this week, owing to the slight improvement in demand 
and increased steadiness growing out of the nearer approach of the 
fall trade, and the fact that stocks in every direction are very 
light. The question of a month’s restriction in the pig iron pro- 
duction has not yet been definitely settled. A despatch from 
Pittsburgh to-day states that the feeling in the West is strongly 
in favour of the shut down, and as all the replies from letters to 
furnace holders will be in within a day or two, the course to be 

ursued will soon be determined. Eastern pig iron makers do not 
lieve suspension to be the es policy to pursue, in view of the 
fact that there are no surplus stocks, and the advance in prices 
which will follow this action will be only artificial, and cannot be 
maintained on account of the large producing capacity which is 
waiting for employment. Stocks of best grades of iron are very 
light, and prices are firm at 19dols. to 20 dols. for No. 1 foundry, 
18 dols. to 19 dols. for No. 2, and 17 dols. to 18dols. for grey forge. 
There is very little demand for any kind of foreign irons. Besse- 
mer is quoted at 19 dols. to 19 dols. 50 cents, spiegeleisen at 23 dols. 
for 10 to 12 per cent., and 27.50 dols. to 28dols. for 20 per cent. 
Scotch pig is a little firmer in price, but sales are not large. Steel 
wire rods have sold in limited quantities at 45 dols. 

The steel rail makers continue to book orders, at prices ranging 
from 26 dols, to 27 dols.at mill. A great deal of business has been 
done during the past few weeks at these low es. Reductions 
have taken place in several of the eastern mills, and this is the 
basis for the belief expressed by some heavy, buyers, that still lower 
limits will be reached. Rai builders are showing more 
interest, and are negotiating for some heavy lots of rails for their 
winter operations. 

The mills are doing much less work than is usual at this time of 
the ag Bar iron is dull, at 1°75c. to 1°90c. per lb., according to 
quality. Structural and plate iron are less active, but prices show 
no change. In the textile mills of New England there is less 
activity, and the Fall River = factories have ayain suspended 
oe for a week. In Lowell, Mass., 16,000 mill operatives 
are idle. 

The anthracite coal miners are idle this week. The demand for 
this fuel has been less active than was anticipated, and the facilities 
for mining are so great that it is probable that two weeks’ work 
this month will supply all the coal the market will take. The 
dulness in the iron trade is responsible for this de i Serious 
labour troubles are reported in the Western Pennsylvania and 
Ohio coal-fields. Reductions of wages in the former, and reduc- 
tions, with the attempt to introduce foreign labour, in the latter, 
are the causes of the disturbances. 


THE IRON, “COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

SHEET makers on Change in Wolverhampton yesterday, and again 
in Birmingham to-day—Thursday—reported that they were 
refusing orders offered at the late minimum, and firms whose order- 
books are well placed, and who have a reputation for quality, 
demanded an advance of from 2s. 6d. to 5s. per ton compared with 
the prices of a few weeks ago. The galvanisers are buying better, 
and here and there merchant inquiries for export are more 
encouraging Singles were £7 —— 3; doubles, £7 10s.; and 
lattens, £8 10s. Makers are benefitting somewhat from extensive 
orders which, it is understood, have recently been placed in certain 
parts of the kingdom for galvanised corrugated sheets for house 
erections along the line of the Panama Canal as workmen’s 
dwellings. 

The demand at local works for 


vanised sheets is rather better, 
the reports from New South i i 


ales, in particular, being more 

y Asa 1 , makers are entering the market 
more freely for oe of black sheets. ‘Although fist prices for 
the galvanised article are maintained, actual selling prices are still 
matter of complaint. 

The “‘ Red Star” brand of corrugated sheets is quoted £11 15s. 
for 18 and 20 b.g., £12 15s. for 24 g., £14 15s. for 26 g., and £16 15s. 
for 28g. The “Red Diamond” brand is £12, £13, £15, and £17, 
according to gauge; and the “‘ Lion” brand an additional 5s. per 
ton—all delivered at outpo “Woodford Crown” galvanised 


rts. 
flat sheets are £15 for 18 and 20 b.g., £16 for 24 g., £18 for 26 g., 
and £19 for 28g. The “‘ Anchor” brand of close annealed sheets 
is quoted £17, £18, £20, and £21; and the “‘ Lion” brand of double 
best flat sheets £20, £21, £23, and £24, also according to gauge. 

Morewood’s patent tiles of galvanised tinned iron of 24 b.g. are 
£13 to £13 5s. and £13 10s.; 26 g., £15, £15 5s., and £15 10s.; and 
28 g., £17, £17 5s., and £17 10s.—all according to brand. 

Bars, hoops, strips, and nail rods are ordered in larger bulk. 
The inquiries from export merchants in London, Liverpool, Man- 
chester, and other centres are slightly more numerous, and there 
is less pressing by these buyers for ‘‘ lowest possible rates.” Makers 
in these branches have secured sufficient orders to keep their 
machinery going pretty regularly for the remainder of the quarter. 
Medium quality bars are £6 10s., and best £7. Common hoops are 
£6 5s., and superior sorts £6 10s. to £6 15s. Gas and nail strip is 
£5 15s. to £6 and on. 

The demand for plates is rather tame, whether for boiler, bridge, 
or girder sorts. In these last especially the competition from the 
North of England is unabated. Rather than accept some of the 
prices which are offered them, Staffordshire makers prefer to allow 
their mills to be partially idle. In its new list the New British 
Iron Company quotes best Corngreaves plates, £8; Lion, £9; best 
Lion, £10; best best — Lion, £11; best best best Lion, £12; 
extra treble best Lion, £13. Best Corngreaves chequered plates, 
for flooring, &c., £9; Lion ditto, £10. Strip and fender plates, 
from 4in, to 6in. wide, and not thinner than 14b.g., £7 10s. for 
best Co ves; and £8 10s. for Lion quality. Sheets, not 
thinner than 20 b.g., of 8ft. long and 3ft. wide, are: Best Corn- 

ves, £8; Lion, £9; best Lion, £10 10s.; best best scrap Lion, 
110s.; and best charcoal, £13. | 

The new list of the same firm for slit rods, &c., is as here :—Best 
Corngreaves , £6 5s.; C.G.C., £7; Lion, £7 10s.; best Lion, 
£9; best charcoal, £1110s.; steel, £8; best Corngreaves slit horse- 
shoe, £6 10s.; Lion slit horseshoe, £7 10s.; and best Lion, £9. 
Hoops and strips from 15 to 19 b.g.: Best Corngreaves, £7; Lion, 
£8; best Lion, £910s.; best charcoal, £12; and steel, £8 10s. 

An encouraging demand is being experienced by the New British 
Company for steel boiler-plates, sheets, hoops, bars, rods, angles, 
&e., e by the process. The steel of 
any degree of temper, either for purposes requiring a hard quality, 
or so mild a that it wil weld as wet as 

The Shropshire finished ironmasters reported to-day in Birming- 
ham better sales during the past fortnight than for several months 
past. To obtain early supplies some consumers at a distance are 
offering increased prices. Certain firms have had to refuse these 
favourable offers on account of prior contracts. These remarks 
apply mostly to sheets, though wire rods are also in better 
r t. The Hollinswood C y, Wellington, quoted to-day 
ordinary sheets for galvanising and merchant purposes £7 12s. 6d., 
delivered Liverpool, for singles; £8 5s. for doubles, and £9 5s. for 
lattens. Best sheets for working up and similar 


purposes were £1 

per ton additional. Wire rods up to No. 4 gauge were £6 10s. 
elivered Livi 3; No.6 gauge, £6 15s. Mild ee erie, 
wire rods were £8 delivered Liverpool; best charcoal rods, 10s.; 


second quality, £9 10s.; bars, up to gin., were £6 10s. f.o.b.; jin. 
to Zin., £6 15s.; and ;;in., £7. 

The demand for common pigs made outside this district was 
again brisk on Change to-day. me Derbyshire and Northampton 
sorts were —— up to 2s, 6d. to 3s. per ton compared with three 
weeks ago, leaving good Derbyshires 43s. delivered at stations, or 
44s. delivered to works. Consumers were unprepared to give these 
full prices, and the considerable sales that took place were at some 
slight concession. One or two consumers who are exeeptionally 
well situated reported that they had been able to make purchases 
of Derbyshire pigs at 42s. per ton delivered at stations, and Lin- 
colnshire at 44s., supplies to extend over the first five months of 
next year. Some good lots of hematites also changed hands, and 
3000 tons of one brand were reported to have gone off in the past 
ten days. The prices, however, of these irons were not improved. 
Tredegar qualities were firm at 55s. delivered, and second qualities 
at 46s, At these rates sales were made over the first three months 
of next year. 

Staffordshire part-mine and common pigs are slightly firmer on 
the week, though no advance has yet been established. Mr. 
Alfred Hickman has blown in one of the new furnaces he has built 
at his Spring Vale Works. 

Mail advices from Melbourne this week state that galvanised 
iron was moving off quietly at from £19 to £21, according to brand 
and parcel. Bars and rods were £9 to £9 10s. Sheets had been 
uoted at £11 10s. for Nos. 8 to 18; while hoops were £9 10s. to 

210. For fencing wire prices ranged from £11 10s. to £12 10s. 

This week an attempt, ting from disinterested — 
has been made to settle the coal trade dispute. At a small private 
oo of representatives of masters and men, convened by Mr. 
Councillor Grainger, of Birmingham, it was agreed to form a 
court of appeal, consisting of five gentlemen outside the trade, 
headed by the Mayor of Birmingham, who should decide upon the 
difference at issue. When this improvised and self-constituted 
court of appeal met on Tuesday in Birmingham, the only question 
which the masters would consent to be put forward was whether 
the masters or the men are in the right—the masters in adhering 
to and the men in rejecting the arbitrator’s award. They refused to 
allow the question of the rate of wages to be opened. The menalso 
imposed i ibl ditions upon the court, and nothing could 
be done. Thus the matter stands as before. Meanwhile, the term 
for which the award was made is drawing to a close, and will end 
on the 27th inst. These lengthy strikes seem to occur every 
decade. In 1864 there was one of seventeen weeks, in 1874 one of 
fifteen weeks, and now in 1884 one of ten weeks already. 

The Chesterfield Institute of Mining, Civil, and Mechanical 
Engineers, and the South Staffordshire and East Worcestershire 
Institute of Mining Engineers, held their joint annual excursion 
on Thursday and Friday of last week, the places selected bei 
Birmingham and the Black Country. The proceedings open 
with a meeting in the Mason’s Science College, Birmingham. Lord 
Edward Cavendish, M.P., president of the Chesterfield Institute, 
co The chief paper was one by Mr. Henry Johnson, jun. 

.E., of West Bromwich, descriptive of the mining and geologi 
features of the Black Country. The finding of the thick coal by 
the Sandwell Park Colliery Company, West Bromwich, ten years 
ago, at a depth of some 418 yards, and beyond the eastern boundary 
of the fault, was, he pointed out, the commencement of a new era 
in the life and history of the Staffordshire coal-field. One of the 
earliest fruits was the sinking of the Hamstead Collery, not very 
far away, where thick coal was found, after five years‘ seeking, at a 
depth of some 615 yards. Sandwelland Hamstead sinkings might 
be said to have proved coal about one and a-quarter miles beyond 
the previous known coal-field, and to have increased the area of 
the field by several square miles. Further, to bave proved to a 
very considerable extent the continuity of the coal-field under 
Birmingham, right away to the Warwickshire field. A number of 
Birmingham manufactories were inspected by the Institutes on 
Thursday, and in the evening the bers dined togeth 
the Friday the members made a trip through the district described 
by Mr. Johnson, 

An explosion, which has resulted in the death of one miner and 
injuries to eleven other colliers, took place on Saturday at the Hall 
End Colliery, West Bromwich, of Mr. Edward Phillips. The pit 
is worked in two distinct panels or areas, and the explosien took 
place in No. 1 panel whilst the men were taking out coal adjoining 
a pit which has not been worked for between thirty and forty 
years. It is believed that the sudden change in the atmospheric 

ressure brought the gas out of the old workings, and it Priva poor 
the naked lights. This section of the pit has been until 
ter the Government inquiry is made. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Generally a steady tone is being maintained in the 
iron trade of this district at low prices. At the minimum rates 
that have recently been ruling there is a disposition to buy to a 
tolerably large extent for forward delivery, but in some cases 
makers are holding out for a slight advance upon their lowest rates, 
which has the effect of checking buyers in giving out further orders. 
The market may, in fact, be divided into two sections, each section 
including both buyers and sellers—those who believe that trade is 
on the eve of improvement, and those who think that only a slow 
business at extremely low prices can be looked forward to for some 
time to come. On the one hand, there is a disinclination to go 
beyond the low sales already made, and, on the other hand, there 
is a continued indifference about buying except at the very 
minimum rates. Certainly it cannot be said that there is at present 
any actually realised improvement in prices, makers, where they 
are asking more money, finding that they are unable to secure any 
weight of business, and there are still low sellers in the market. 

There was only a moderate attendance at the Manchester weekly 
market on Tuesday, and business was again extremely slow, 
although sellers of pig iron reported considerable inquiries at prices 
a little below those that makers were open to take. Lancashire 
pig iron makers still quote 41s. to 42s., less 24 for forge and 

oundry qualities delivered equal to Manchester, but the new 
orders they are able to get are very small in weight, and far from 
being sufficient to replace the contracts that are running out. In 
district brands quotations are, if anything, a trifie higher, 41s. 6d. 
to 42s. 6d. being now about the minimum asked for Lin- 
colnshire, whilst for some of the Derbyshire brands 1s. to 2s. 
ton above these figures is quoted. The weight of business doing 
is, however, only very small, and on actual sales there is 
practically no materially better prices being got. Some of the 
special brands of Scotch iron are dearer, ‘but ordinary qualities 
are without change, and in north-country iron a rather weaker tone 
prevails, with only a very small quantity coming into this district. 

The hematite trade continues in a most depressed condition ; for 
occasional small Is of the best brands of foundry 55s. 6d. 
less 2} delivered eer is being got, but there are sellers who would 
take 1s. to 1s. 6d. per ton under these figures for anything like 
quantities. 

The manufactured iron trade is without material change. There 
is a moderate business doing at late rates, and £5 12s. 6d. seems 
now to be the minimum figure that makers are open to take for 
good qualities of either Lancashire or North Staffordshire bars 
delivered into the Manchester district, with hoops averaging about 
£6 2s. 6d.; local made sheets, £7 2s. 6d. to £7 5s.; and good North 
Staffordshire qualities £7 5s. to £7 10s. per ton. 

The engineering branches of industry in this district are still 
being kept tolerably well employed, and I hear that there are a 
fair number of foreign inquiries in the market for locomotives and 


railway rolling stock generally. Tool makers, however, report 
that there is a falling off in the weight of new orders coming for- 
in other departments there appears to be also a 


decreasing activity. 
Judging by the number of orders that have recently been 
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executed in this district for marine tools for the Continent, there 
would seem to be a considerable development of the shipbuilding 
industry going on abroad, and especially in France. In previous 
“Notes” I have briefly deseri some of the special tools that 
have been made here for France, and I may now refer to an order 
which Messrs. Hetherington and Co. are now completing for a 
French shipbuilding yard. This consists of an exceptionally 
gwar horizontal boring machine for marine engine cylinders. 

e boring bar is driven by a powerfully geared headstock, with a 


jal arrangement of combination spur and worm gearing for 
lightening the work on the worm and wheel. The bar is provided 
with two double-facing blocks, capable of facing cylinder flanges 


up to 9ft. diameter; and the facing tools are self-acting by means 
of star wheels and catches. The height of centres is 5ft.; the 
diameter of boring bar, 13in.; length, 22ft.; and it is provided 
with a sleeve, upon which are mounted boring heads to suit dif- 
ferent diameters of cylinders as required, up to 7ft. or 8ft. diame- 
ter. The boring head is ouhamatieatiy fed by variable gearing, and 
provision is also made for adjustment by hand. The bed of the 
machine is 23ft. length, 7ft. in width, and the total weight of the 
machine about 25 tons. 
Some time ago I referred to a new hoist for mills and wareh 


Messrs. Bolckow, Vaughan, and Co., having received some orders 
for steel rails, will reopen their works at Eston on Monday next, 
giving employment to about 1000 hands. A t number of men 
are now at work putting down some new rolling plant, which it is 
expected will be ready for use in about two months’ time. The 
whole of the furnaces and mills at Witton Park are now idle, the 
only remaining blast furnace having been damped down last week. 

Messrs. Straker and Love have commenced to sink another shaft, 
to the Busty seam of coal, at their Brandon Colliery, South 
Dur! 


ham. 

Messrs. Hepple and Co., of North Shields, have built a new 
steam ferry t for the Middlesbrough Corporation. She is 
99ft. 3in. long and 42ft. over sponsons, being 4ft. wider than the 
largest ferry on the Tyne. The machinery may be described as 
consisting of a pair of side lever engines, with 24in. cylinders and 
42in. stroke, of 40-horse power nominal, and capable of producing 
= — horse-power. The boiler is multitubular, and made 
of steel. . 

The value of the goods, exclusive of coal and coke, ror 
from the Tees in August was £180,518, being a decrease of £37,999 
when compared with August, 1883. 

A ting of the North of England Board of Arbitration was 


that had been constructed by Messrs. Hetherington and Co. Fur- 
ther improvements are now being carried out in this hoist with the 
object of removing any possible risk of accident, not only in con- 
nection with the working of the cage itself, but also in connection 
with the doors which protect the landings from the well- 
holes. An efficient protection of the landings in connection 
with hoists is, in fact, a matter of more importance than 
even the introduction of special mechanical appliances to ensure 
satety against accident in the working of the cage, as where 


accidents do occur, they are in most cases attributable to insuffi- | are 


cient protection of the landings, arising either from a too ready 
access to the door fastenings from without the cage, or negligence 
on the part of the attendant in failing to secure the doors before 
the cage leaves the landing. To overcome the latter difficulty an 
arrangement has been introduced in Messrs. Hetherington’s im- 
proved hoist by which the safety motions are worked automati- 
cally from the cage as it passes up or down the well hole. The 
cage is provided with Walmsley and Rostron’s patent safety 
apparatus, comprising an arrangement of locking bolts, which in 
the event of the ropes breaking instantly shoot into strong racks 
bolted into the corners of the well hole, and at once arrest the 
fall of the cage. Thisarrangement is also provided with convenient 
handles inside the cage, by which the attendant can at any time test 
the apparatus, to see that it is in proper workingorder. Thesafety 
doors on each landing, which are the new feature of the hoist, are 
so arranged that they can only be opened when the cage floor is 
level with the landing, at which point the locking arrangement, 
consisting of a catch lever and rack shaft, worked from an incline 
on the side of the cage, is released, thus allowing the attendant to 
raise the door whilst the cage is statio! The doors are easily 
raised, being balanced for the purpose, and provision is made that 
on the door being thrown up, it is held in position by means of a 
simple catch, rack shaft, and cam plate, so arranged that on the 
cage leaving the level of the landing the door at once gently falls, 
and is automatically secured by the locking arrangement previously 
described. It will thus be seen that an efficient safeguard is pro- 
vided against a m getting into or out of the cage whilst it is 
in motion, or of being trapped, whilst the landing doors cannot be 
opened after the cage has left the stage, and the risk of persons 
falling down the hoist is prevented. 

In the coal trade business is slowly improving, so far as the 
demand for house fire classes of fuel is concerned; but other 
descriptions of fuel for iron-making and steam purposes still meet 
with only a slow sale, and supplies generally continue plentiful. 
Pits are working better, but the average does not exceed about four 
days a week, and with this output there are still stocks going down. 
There is, however, less stock lying under load in the colli 
sidings; and, so far as round coals are concerned, prices, Pwo 4 
they have not been advanced, are hardening up to the full list 
rates, best coal averaging 9s., seconds 7s.,and common round coals 


held on Monday last at Darlington, to consider the wages question. 
The present arrangement terminates on the 27th inst. It will be 
remembered that the employers have given notice of a reduction of 
5 per cent., whilst the men have demanded an advance of 5 per 
cent. The matter was discussed at great length, but no definite 
arrangement was come to. The meeting was adjourned till the 
19th inst., when, if a settlement is not arrived at, the question 
will have to go before an arbitrator. 

The system whereunder certain brands of Cleveland pig iron 
recognised as belonging to the order of g.m.b., whilst certain 
other brands are excluded therefrom, may have conveniences and 
advantages. But on the other hand, it is not without serious 
drawbacks. The system originated with merchants and brokers, 
who do not care to be troubled with questions of quality. They 
like to be able to consider that the brands of the g.m.b. makers are 
absolutely equal in this respect. The reason for this is obvious. 

selling pig iron to consumers, if a merchant is tied to 
a special brand he cannot sell before he buys without running 
the risk of having to pay more than he expected. He is, 
in fact, entirely in the hands of the ‘producer of that brand 
after he has committed himself to his customer. Under such cir- 
cumstances he would be compelled to adopt the old-fashioned yet 
safe and natural policy of declining to sell what he does not 
possess, This, however, does not suit the ideas of the modern 
go-a-head speculative merchant. He wants to ‘“‘bear” or to 
“ bull,” as the case may be. He wants to sell how, when, or where 
he can and at the best price obtainable, and then so to arrange 
matters in regard to covering himself as to prevent the ibility 
of being caught in a trap. The g.m.b. system is one of his prin- 
cipal means of doing this. When he sells to consumers at minimum 
price, he undertakes not to supply this or that brand or quality, but 
only to supply g.m.b., giving the impression that all are equally good. 
When he comes to buy to cover his engagements, he is any bound 
to buy one of a great many brands. The producers of such g.m.b. 
brands he pitts one against another, and whatever purchase he 
makes is at the lowest price which any of them can be induced to 
take. Now, supposing that the quality eo by each of the 
g.m.b. makers ae aad utely equal and identical, perhaps there 
would be no unfairness or disadvantage in the system under con- 
sideration. But it is notorious that there are great differences in 
and in suitability for Let us suppose 

a consumer, having been supplied with the lowest of the 
g-m.b. qualities in the market, complains that he did not get 
the same as was last supplied to him, which may have been 
one of the highest qualities. The answer given to him is that he 
has got g.m.b. iron, which was what was bought and what was sold, 
and that he has no cause for complaint. It will thus be seen that 
the g.m.b. system tends to destroy the natural motive, which 
smelters would otherwise have, for endeavouring to get a good 
name by making good quality. Whether good or bad, it is always 


5s. 6d. to 6s., sellers only coming below these figures in pti 
cases. ine c! of fuel continue abundant in the market, 
and slack, if anything, shows a tendency towards weakness. A 
the pit mouth burgy averages 4s. 6d. to 5s.; good slack, 3s. 9d. to 
4s.; and common, 3s. 3d. to 3s. 6d. per ton. 

There has not been quite so much doing in the shipping trade 
during the past week, but prices are maintained at about 7s. 3q. to 
7s. 6d. cars for good qualities of Lancashire steam coal delivered 
at the ton Docks or the high level, Liverpool. 

Barrow.—Nothing of importance having occurred in the hema- 
tite pig iron trade of this district, I have still a lowand unsatisf: 
condition of affairs to report. The marketsare very thinly attended, 
and business is anything but brisk. Makers are very indifferent 
about placing out orders, although prices are in their favour, and 
they are simply eens sufficient to satisfy more immediate 

uirements. foreign account transactions are practically nil, 
and the shipments represent but a small amount. ers are, i 
anything, a little lower, and are willing to do business. The out- 
io of the district is nothing like what it was a few months ago. 

ere were slight expectations that a restriction would have the 
effect of bringing buyers to the front, but at present this has not 
been the case. Prices are unc , mixed Bessemer samples 
being quoted at about 33s. per ton net at works. Steel makers are 
but indifferently employed. Orders are so scarce that some of the 
works are obliged to suspend business. Rails are quiet, and prices 
remain low, ordinary sections fetching about £4 15s. per ton. 
Merchant samples are only in slight demand, but a better business 
is noticeable in the wire department. Iron ore is selling slowly at 
prices which allow of very little profit. Orders are booked at from 
8s. 6d. to 9s. 6d. per ton net at mines. Stocks continue heavy. 
Shipbuilding is in the same stagnant condition. A few orders of 
minor importance have been received, but I hear that one or two 
large contracts are expected. Coal and coke steady. Shipping 
inactive. : 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland ironmasters’ returns for August, showing that 
stocks had increased 15,075 tons, have had a depressing effect upon 
the pig iron trade. The attendance at the market, held at 
Middlesbrough on Tuesday last, was again poor, and but few sales 
were made. Makers still ask 37s. per ton for No. 3 g.m.b., but it 
is thought they will soon have to quote considerably lower. Con- 
sumers offer 36s. 3d. per ton, but cannot place their orders at 
that figure. The lowest price at which merc 
is 36s. 44d. per ton. Certain producers outside the combination 
are also taking that bo There is a slightly improved demand 
for grey forge iron. e best price obtainable is 34s. per ton, but 
one or two sales have been made at as low a figure as 33s. 6d. 

Warrants are offered at 36s. per ton, but there are no buyers. 
Messrs. Connal’s stock of Cleveland pig iron at Middlesbrough was 


55,818 tons on Monday last, being equivalent to a reduction of | val 


166 tons during week. 

Shipments from the Tees have been at a greatly increased rate 
since September set in. The quantity of pig iron sent away up to 
Monday night was 26,526 tons, being about 8000 tons more t 
during the nding portion of last month. 

The prospects of finished iron makers have notimproved. Orders 
are scarce and prices no better. There are, however, some 
inquiries in the market for vessels, and should they come to busi- 
ness and be placed with builders on the Tees, _ ten or Wear, 
local ironworks will, without doubt, be benefitted. Quotations for 
manufactured iron are as follows :—Ship plates, £5 to £5 2s. 6d. 
per a> £4 15s. to £4 17s. 6d.; and common bars, £5 2s, 6d. 
to £5 5s. _free on trucks at maker’s works. Cash 10th, less 
24 per cent. discount, 


t | inferior ones the blame they ought. 
the producers of the better g.m.b. brands to discourage the g.m.b. |. 


ts will do business | £628 


ped up tog as g.m.b. iron. The makers of the better 
brands do not get the credit they ought, nor the makers of the 
It is clearly to the interest of 


system, and it is clearly to the interest of the consumers not to 

recognise it; at all events, unless quality is no object to them, and 
rice the only consideration. The system exists, indeed, entirely 
or the benefit of merchants, who want all the good business to 

pass through their hands, and are careless that producers 

ene prevented from getting the full value of their pro- 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent. 

OvR business still continues to contract. The Board of Trade 
Returns for August still show lessening value of goods exported, 
and the figures for the Sheffield district are not at all pleasant 
reading. In hardware and cutlery the values paws during 
August of 1882, 1883, and 1884, were respectively £350,279, 
£299,049, and £246,418. Germany is the only market which shows 
an improvement, the value last month being £15,314, as compared 
with £12,632 for August, 1883. Heavy decreases are reported from 
France, from £15,464 to £9965; the United States, from £33,606 to 
£27,372; Foreign West Indies, from £7353 to £3261; Brazil, from 
£16,843 to £10,900; Argentine ublic, from £12,649 to £8022; 
East Indies, from £23,769 to £19,536; and Australasia, from 

teel is quiteas discouraging an item. France, in Augus > 
took a value of £15,352 in unwrought steel; in August of 1883 
£13,216; while last month the value was only £8394. The United 
States, in the three similar periods, show values of £74,576, 
ess ptible, the combi ue in August, , bei 029 ; 
in August, 1883, £61,816; and last month, £56,357. A clearer 
view is, perhaps, obtained by taking the three totals—£151,956, 
£103,316, and £82,239. 

Steel rails, as everybody expected, are lower. Five 
markets alone show such a tremendous decrease that it is worth 
while giving the figures. The United States took in August, 
1882, no less a value than £86,336; in August, 1883, £51,213; 
while last month the total value of steel rails sent to the States 
was only £6376; British North America has thus similarly 
declined, £162,775, £77,338, and £15,212. Mexico, £15,438, 

1, and £208; British East Indies, £54,844, £26,416, and 
£19,911; British possessions in South Africa, £19,028, £862, and 
£648. Our trade in steel rails with Australasia has fluctuated 
curiously. While that great colony took a value in A’ , 1882, 
of £26,224, in August, 1883, it increased to £74,438; though last 
month there is a “‘ drop” —_ to £44,707. One or two markets, 
on the other hand, are much better. Three years ago the whole 
ue of rails sent to Sweden and Norway in A was only 
£160; in August of the following year, £17,851 ; and last month, 
£15,612. Brazil, during similar periods, had values of £35,391, 
£7205, and £20,393; the Argentine Republic, £29,136, £17,731, 
and £38,709. Chili, in August, 1883, had only £1804 ; while last 
month she took £10,040; her antagonist, Peru, is blank for August 
of this year, her trade in the same month of 1883 having only been 
£928. The grand totals for August of 1882-3-4 are £480,835, 
£348,197, and £202,617. 

A si ispute at present exists at the Worsborough Park 
Collieries. The local pogers describe it as “‘ a wages dispute,” but 
on the authority of Mr. Jonathan. Piggford, certified manager, it 
may be accepted as correct that it ly refers to the system of 


Honeion: | these collieries, which are the of the Barrow | vidi 
Hematite Steel Company. ‘Asoording to Bir. Piggtord, on the 20th 


of August the owners gave the men employed in the Thornoliffe 
seam notice to dispense with their services, and on the termination 
of this notice they then, in the first instance, offered to continue 
working a portion of this seam, providing the miners would agree 
to work an additional man in each bank. This they refused to do, 
and the company gave way, and consented to this particular dis- 
trict being worked on the old agen but would not consent to the 
whole pit being so worked. The men, however, refuse to resume 
work in the district in question unless the whole of the pit is 
opened to work, and therefore the owners have been compelled to 
close this seam. This in no way, so far as the company is con- 
cerned, affects the Silkstone or Parkgate men, no alteration in the 
men’s wages or the mode of working met | been made. Mr, Pigs 
ford adds that the men from the Thorncliffe seam have the op’ 

of working in either the Silkstone or Parkgate seams, if they wish 
to do so, to the extent of the accommodation the owners possess in 
these seams; but he regrets to say that several who have availed 
themselves of this offer have been compelled to discontinue ne 
on account of the interference they have met with from sections 
the men who will not work themselves, and who seem to think it 
their duty to prevent others from doing so. 

Dr. Webster's allegation of duplicity in the steel trade has now 
been over a week before the public, and no steel manufacturer has 
raised his voice to deny it. There is no doubt truth in what the 
United States’ Consul says. Bessemer steel is sold as “‘cast ” steel. 
Talking with several manufacturers, they all admitted that the 
practice wascommon enough. One, indeed, admitted that his firm 
did it; but he contended that Bessemer, being run into moulds in 
a molten state, was “‘cast.” He urged, further, that it was really 
a matter of price, and that certain classes of Swedish Bessemer he 
supplied for purposes for which it was supposed crucible steel was 
alone applicable, were really much better than a lower quality of 
crucible steel. Another manufacturer informs me that he knows 
of a large firm who supply special makes of Bessemer wholesale, at 
from £8 to £10 a ton, which is afterwards sold as ‘‘ cast”—not 
* crucible” cast, bear in mind—at rates varying from £20 to £40. 
At the same time it must be bered, as I pointed out last 
week, that this charge of selling Bessemer as ‘‘ cast” steel cannot 
possibly be brought against many of our leading manufacturers, 
who have no Bessemer F mer on their premises, 1 the merchants 
speak — of Swedish Bessemer; but the questions still 
remain—Does the customer know that when he orders ‘“‘ cast” 
steel he is not getting crucible cast steel but Bessemer? And if h 
is only getting mer, why is he charged thing approaching 
cast” prices? 

On Saturday evening last the death took place under distress- 
ingly sudden circumstances of Mr. J. H. An , of the Toledo 
Steel Works. Mr. Andrew, who retired from the active manage- 
ment of his firm two years ago, has suffered severely from 
asthma. He had been to Bridlington for a month, and was 
returning in his carriage on Saturday evening when he had a 
serious seizure. His wife at once drove to his medical attendant, 
who saw him for an instant and then returned to the <7 for 
medicine. Before he could return Mr. Andrew was beyond hope, 
and shortly afterwards expired. He was the founder of the 
Toledo Works, having risen from the lowest ranks of labourer to 
a position of affluence which enabled him to live in good style, to 
collect a fine gallery of pictures, and to give freely toall working 


pu 
The conclusion of the inquiry into the deaths of the four 
rsons killed by the boiler explosion at Tinsley Steel, Iron, and 
Wire Works—Messrs. Wm. Cooke and Co.—has been a verdict of 
‘accidental death,” with a recommendation by the jury that 
boilers of the type which exploded—the Rastrick--should be more 
frequently examined. 

At the Phenix Bessemer Steel Works, the Ickles, Rotherham— 
Messrs. Steel, Peech, and Tozer—on Tuesday night, a serious 
accident occurred in the Bessemer - The trunnion of one side 
of the ladle, which contained molten metal weighing about six 
tons, tore out, and caused the ladle to collapse, thus permi' 
the ladle to slip out of the claws of the hydraulic crane, 
= upon the men immediately near, and spurt upon those in 

ose proximity. Three men have died from the injuries, and 
pone others are injured, three seriously, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THE pig iron market has been animated by a rather im 


feeling this week, the result mainly of the shipments being con- 
siderably larger than usual. The quantity of pigs despatched from 
the different ports was 12,978 tons, as against 9539 in - 


the preced 

ing week and 12,894 in the corresponding week of 1883. course 
the _—_ shipment this week may turn out to have been the result 
of accident; but, if it should, makers report that they are enj 

a steadier demand, at prices which are without difficulty fully 
maintained. In the speculative department of the iron market 
considerable quantities of warrants c ed hands at prices which 
do not show much variation. The stock in Messrs. Connal and 
Co.’s Glasgow stores is lower by fully 800 tons than it was a week 
ago. At the Carnbroe Ironworks an extra furnace has been put in, 
wg 95 altogether in blast, compared with 114 at this time 

year. 


Business was done in the warrant market on Friday at 41s. 64d. 
to 41s. 54d. cash. On Monday there was an improvement to 
41s. 6d., closing, however, at 41s. 44d.; while on Tuesday business 
was done at 41s. 5d. cash. Business was done on Wednes- 
day at 4ls. 6d. to 41s. 64d. cash. To-day—Thursday—the 
ne was quiet at 41s. 54d. to 41s. 6d. cash, and 41s, 8d. one 
month, 


Carnbroe, 50s. and 46s, 6d.; 


51s.; Carron, at Grangemouth, 48s. (specially selected, 52s. 
and 47s, 6d.; Kinneil, at Bo'ness, 43s, 6d. and 43s.; Glengarnock, 
at Ardrossan, 49s. 6d. and 43s.; Eglinton, 44s. and 40s. 9d.; Dal- 
melli m, 47s. and 43s. 

The hematite market continues flat. There are good arrivals in 
Scotland of Cleveland pig iron, and the total to date is only 9000 
tons behind what it was in 1883 


During the last few days a large quantity of iron and steel goods 
was despatched from the Clyde, badading otives to the value 
of £24,000 to Calcutta and Sinheg. 


At the annual meeting of the Shotts Iron Compan 
Leith on Wednesday, it was reported that the year’s business had 
been unsatisfactory, inasmuch as only the preference dividends 
could be paid. The manager, however, certified that all the works 
had been a = efficiency, and = 
8a ry was being e wi arrangements for 
the farther development of the Loanhead, Dryden, and Penicuid 


and severe competition in all departments, with a correspon 
depression in prices, had been experiencéd.. Improvements are 
being carried out at the works in tion tg the different methods 
of casting ingots, by which costs are reduced and quality improved; 
used in place of reheating furnaces, 
vill fe Tike wine 
or preparing ‘or tes i 
the directors have PR a mr} tly to extend 
i a so that they may 


steel foundry and machine shop at 


roved 
The market values of makers’ iron, which have been very firm, 
are as follows :—Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
53s.; No. 3, 50s.; Coltness, 60s. and 51s.; Langloan, 55s. and 52s.; 
Summerlee, 52s. 6d. and 47s. 3d.; Calder, 52s. 3d. and 47s, 3d.; 
Clyde, and 45s.; Monkland, 
a nd . 6d. and 40s. 6d.; Quarter, 41s. 6d. and 40s. 3d.; Govan, at 
Broomielaw, 42s. 9d. and 40s. | at | 51s. 6d. and 
The directors of the Steel Company of Scotland have been able 
to intimate a fair profit on the operations of the t twelve 
months, although work was suspended four weeks oa strike, 
while some of the machinery had only been partially employed 
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the more easily undertake the casting or fovtins 
and finishing of large engine shafts and other suc 
work, Several smelting furnaces have been 
‘ thoroughly reconstructed at Newton in the course 
of the year. The shareholders are to receive a 
dividend at the rate of 74 per cent. 

In the Glasgow district a fair amount of busi- 
ness has been done in coals during the week, the 
prices being a shade easier. A somewhat im- 
proved tone appears to characterise the coal trade 
in the counties of Fife and Clackmannan. The 
output of coal is good, and the current orders are 
about sufficient to carry it away. The directors 
of the Glasgow and South-Western Railway have 
received an influential deputation, who urged 
upon them the desirability of reducing the rates 
for carrying coals to Greenock, and the matter 
will, no doubt, meet with every attention. As 
regards Ayrshire, it has to be noted that the 
capital has now all been subscribed for the now 
railway that is to improve the facilities for carry- 

~~ to the different ports. 

uring August 155 vessels, carrying 126,697 
tons, arrived in the Clyde, and 160, with 151,155 
tons, sailed, compared with 172 and 142,091 tons 
and 186 and 175,929 tons respectively in August, 
1883. Over the eight months there is a decrease 
of 37,854 tons in the arrivals, while the sailings 
exhibit a total decline of 56,499 tons, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE strike at Gelli and Tynybedw Collieries 
continues, Arbitration Boards notwithstanding. 
The employers have come forward in the most 
liberal manner and offered to leave the question 
at issue to arbitration, and, further, to continue 
the new rate of wages until the question was 
settled; but to this the men return a blank 
negative, and will take neither one nor the other. 
More than this, they appealed last week to the 
Rhondda Committee to levy a demand on each 
man who is working to contribute towards those 
on strike. 

It may appear harsh, but the course that 
should be taken by the colliers generally is to 
refuse support in such circumstances, They have 
admitted the need of Arbitration Boards to settle 
disputes and do away with strikes, and if they 
support men in such an attit of defi to 
the Board it will be the greatest i istency. 

Colliery speculations are increasing. The 
Merthyr Board of Health have let a large tract 
of land near Pontypridd to a new firm for build- 
ing purposes, who propose sinking to the deep. 
Near Briton Ferry a fresh company is going 
to work—Torymynydd. In the Gelligaer district 
T. J. Evans and Co. are going to open out the 
old workings which have yielded a substantial 
revenue to Messrs. W. and E. Beddoe, and the 
promoters of the new Gwerna Colliery are 
making extensive additions to their taking in the 
Heol Fawr. The activity displayed in the Mon- 
mouthshire coalfields at present is great, and the 
only regret felt is that full development has 
heen by the falling of the 
Riscé and Cardiff railway scheme. see that 
the Barry scheme is beginning to move. The 
chairman will be Lord Windsor ; vice-chairman, 
Mr. David Davies, Ferndale Collieries. An earl 
start is promised, so the ee say; but 
question if the scheme will leave paper and 
parchment this side of Christmas, 

False rumours as to the safety of the Severn 
Tunnel were current last week, but fortunately 
had no foundation, July, next year, is already 
named for the opening. 

There is no variation in the coal trade from a 
certain even plodding state. Some of the coal- 
owners are busy, as they are fortunate enough in 
holding good contracts, but men outside these 
say trade is slack. In the Newport district 
particularly I find that all dealers who have not 
coals of first character complain that ‘‘ things are 
dull.” Prices, fortunately, keep up, as coal- 
owners know that we are getting near the time 
when contracts are made, now that business is 
likely to look up in another week or two. 

The iron trade still remains stagnant, and 
people generally are surprised that the outcome 
of all this depression is not more marked. The 
fact is that ironmasters are hopeful that a turn 
will come, and in the meanwhile, labour being 
cheap and tractable, a deal of work has been 
carried out which wil pay eventually. I note, 
tov, that great stocks which had accumulated of 
foreign and Welsh ore have been converted into 
mercantile products. One can see, with half a 
glance, great heaps of excellent Bessemer pi; 
which have replaced small mountains of ore; an 
there can be no doubt that, though an enormous 
amount of capital has been laid up in the trans- 
formation, the speculation will pay. I recollect 
Mr. Crawshay, the Iron King, netting £30,000 by 
one transaction. He had made a large amount 
of bar and plate iron in bad times, when the 
wages were low, and he sold the whole accumu- 
lation when a demand set in and prices went up. 

There has been a certain t of dep 
in the tin-plate trade of Swansea during the last 
few days, and though makers resist the effort to 
lower the market, in many cases they have had 
to succumb to doany business, and at the present 
time quotations are fully 6d. less per box for 
ordinary coke than they were last week. Makers 
of best brands in the Newport district say that 
they hold good orders, and trade is consequently 
more brisk with them than with the majority. 
Generally regarded, the trade has not the healthy 
look it had, but this may disappear. The next 
few weeks will give more substantial basis for 
speculation on the autumnal and winter trade. 

asters are offered at 5s. per box less. 

The industries of the Forest of Dean are quieter 
than they have been. One branch of the coal 
trade, that with Ireland, is improving, and there 
are hopes that this will develope into a substantial 
connection, 

Lewis’s Coedcae Colliery, Rhondda, is about to 
be sold to Mr. Radford, the London coal 
mercbant, Terms by arbitration will be arranged 
this week. 

Mr. de Soldenorf’s improved Coppee coke ovens 
are attracting marked attention. He has placed 


—~ at the Great Western Colliery, Pontypridd, 
an i 


is engaged to build twenty more. It is 
admitted that these ovens have saved £1500 in | 
coal alone in the course of the year, 
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11,936. Rerecker’s Screw Srock, J. E. 
ecker, Saxony. 
11,937, &c., the Szats of Carriages, J. O. 


eant, A 

11,988. Borrie, Cask, &c., Stoppers, J. T. Baharie, 
Sunderland. 

11,939. Sipe Sapp.etree, E. and W. B. Bach, Bir- 


both to themselves and to the Patent-office Officials, b, 
giving the number of the page of THE ENGINEER at whic 
the Specification they require is referred to, instead of 
giving the proper number of the Specijication. The 
mistake has been made by looking at Tue EncIneer 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
JSinding the numbers of the Specification. 


Applications for Letters Patent. 
*,* When patents have been ‘‘communicated,” the 
name address of the communicating party are 
printed in italics. 


2nd September, 1884. 

11,860, Fiaure Weavina, J, Owen, Stockport. 

11,861. VeLocipepes and other Spoke ApJus- 
tors, E, Barnes, Birmingham, 

11,862. WaLkino Sticks and Fisuino Rops, E. Lea, 
Stratford-upon-Avon. 

11,863, RippLe for Coat Asus, &c., G. E. Chapman 
Chapletown. 

Sream Motive Power on Surpsoarp, J. Weir, 
G 


Ow, 

Fresn from Sart Warer, J. Weir, 
Glasgow. 

11,866, Puriryina Acips, J. Meikle, 
Glasgow. 

11,867. Tippinc Asupax, R. H. Holme and U. F. 
Arveschong, Newcastle-on-Ty ne. 

11,868, Secuxina Inpia-RUBBER SOLES on Boors, L. 
Hidveghy, London. 

11,869. Rereaiine ‘Ire for Boor Heers, W. H. Fox, 
Bristol 


11,870. Grinpixa, &c., Srone, &c., De la Paer de 
Normandie, Lundon. 

11,871. Crank Morox Excine, W. Walton, Bishop- 
wearmouth, 

11,872. Suutries for Weavina, J. Holding, London. 

11,873. Bextine for Drivinc Purposes, J. and J. Lee, 


London, 
11,874. Turninc Ovats in Woop, &c., D. Walton, 
London 


11,875. VeLocirepes, H. J. Lawson, London. 

11,876. Boxes for Primary, &c., Batreriges, F. G. 
oward, London. 

11,877. Disinrecration of VecETaBLe Fires, J. A. 
uthmayd, U.S. 

11,878. Garpen Rakes, H. D, Child, Twickenham. 
11,879. Skint of Lapies’ Ripinu Hapirs, J. Busvine, 
London. 
CarponaTino Liguips, &c., F. G. Riley, Lon- 

jon. 
ll po ona Nots, W. J. Clapp and B. J. B. Mills, 
ndon, 
11,882. Propuctno Manuscript Matter in MULTIPLE, 
A. C. Carey, London. 
Inspectinc Oxsects in Water, J. 8. Beeman, 


don, 
11,884. Decoratine Outsive of Boots, &c., D. Salomon, 

mdon. 
Toots, G. and H. H. Hibberd, 


0. 
11,886. SuspMARINE Mines, J. L. Clark and J. B. 
Gibbins, London. 
11,887. Borrte Hotper, C. Walton, London. 
11,888. Saucepans, &c., C. F. Clark and J. L. Dubois, 
London. 
11,889. VentiLatinc Buitpines, A. and J. Mackie, 
London. 

— Construction of Bur_pines, W. H. Page, Lon- 

ion, 

11,891. Movement of Trains, &c., J. B. 
Spence and H. A. Fergusson. 

11,892. GaLvanic Batreries, J. B. Spence and H. A. 
Fergusson, London. 

11,898. MecuanicaL Movements, P. A. Newton.—(F. 
L. Palmer, U.S.) 

11,894. InsuLatino Conpuctors, A. W. L. 

ie.—(E. D. MeCracken, U.S.) 

11,895. Cuakoine Gas Retorts, W. Grice, London. 

11,896, Stopprnec Borr.es, H. Botten, London. 

11,897. Launcuine TorPepogs, C, A. McEvoy, London. 

11,898. Locks of Fire-arms, 8. P. Wilding.—(W. H. 
Whitney, U.S.) 

11,899. Strap Fastener, W. H. Hall, London. 

11,900. MouLps for Propucine J. J. Claret, 


London. 
Deoporisine, &c., Sorip Sewace, W. Astrop, 


ndon. 

11,902. CHarornc, &c., Primary and SECONDARY 
Batreriss, M. Sugar, London. 

11,903. DyNaMo-ELEcTRIC Macuinezs, W. B. Smit and 
A. Pot, London. 

11,904, ELectric Arc Recutator Lamps, F. C. Phillips, 


ndon. 

ll Tres and Prant Lasets, &c., A. Booty, 
mdon. 

11,906. Crank or CRANK Motion, J. E. Holloway, 


ndon, 

11,907. Emutston of Two Sunstances of DisstMiLaR 
Speciric Gravity, E. G. Brewer.—(Burmeister and 
Wain's Maskin and Skibsbyggeri, Copenhagen.) 

Exvectric Torcu, O. Imray.—(#. Arnould, 

aris, 

11,909. OPEN-HEARTH FuRNaceEs, F. Siemens, London. 

11,910. Banps for Brnprnc Boxes, W. R. Lake.—(A. 
Elkan, B. Lande, and H. Frank, U.S.) 

11,911. Benpina Tupes, &c., W. R. Lake.—(E. P. 
Follett, U.S.) 

11,912. TeLecRapHic Apparatus, R. K. Boyle, London. 

11,913. Propucine Motive Power, &c., C. J. Eyre, 
London. 

11,914. ELECTRO-MECHANICAL SIGNALLING APPARATUS, 

. Toulmin, Washington, U.S. 

11,915. Suips’ Ruppers, G. Palmer, London. 

11,916. Burnina Hyprocarzons, A. J. Boult.—(H. 
Shipman, U.S.) 

11,917. MULLER for RerresHMENT Bars, R. B. Jackson, 

mdon,. 

11,918. Piers, G. E, Smart, Tunbridge Wells. 


8rd September, 188'. 

11,919. Rott Sasnes for Wixpows, W. H. Blackwell, 

Hooley Hill. 

11,920. Copyina Worps, Ficures, or Desians, 8. 
Leech, Manchester. 

11,921. Compressine EnsiLace in W. Shuker, 

anchester. 

11,922. Crank AxtEs for Locomotives, H. Linney and 
T. W. Lawson, Manchester. 

11,923. Taps or Vatves, &c.,G. M. Marchant, Hudders- 


11,924. Cooks or Tars, &c., E. A. Whitehead, Bir- 


ming 
11,925. Cueck Tap, J. Shaw, Bradford. 
11,926. WaTER-cLoseTs aud Urinats, G. Cresswell, 


11,927. Corp, Ropg, and Ho.pers, T. Whitaker, 
Horsforth 


11,928. Raistnc Steam in Locomotives in Runnino 
Sueps, J. Bradley, Dublin. 
11,929, ‘AuTomatic Dryinc Macuinr, E. Nuttall, 
Rochdale. 
11,930, BLack Picment, J. Connor, Glasgow. 
11,931, VENTILATING FLOATING-VALVE CHIMNEY TopP, 
. Morrison, New Swindon. 
11,932. Meratiic Pistons, J. 8. D. Shanks, Balmoral. 
—19th August, 1884, 
11,933. Pistons, J. M. Harper, A. Dobson, and J. 
cKellar, Belfast. 
11,934. Removina Barwnactes from the Botrom of 
Suips, A. G. F. Bernard, Live: . 
11,935. J. W. Gibbs, Liverpool. 


11,940. Brttiarp Cue Racks, 8. L. Gorer, London. 

11,941. Fire-escapes, &c., Cornelis.—(M. Chaffaud, 
Bordeaux.) 

11,942. Compound for Use in the 
Launpry, P. Spence, New York. 

11,943, Gias, G. Cope, Rowley Regis. 

11,944. Tawn Tennis and other Puves, J. G. Hodgins, 
London. 

11,945. CartTripce Macazines, T. Quilliam, London. 

11,946. J, and W. Oxley and E. Ward, 
London. 

11,947. Manuracrure of Hyprates of Barium and 
Srrontium fiom their Ores, H. L. Pattinson, jun., 
London, 

11,948. Mortar, M. Williams, Liverpool. 

11,949. Rerarpine, &c., Omnipuses, &c., H. C. Hurry, 
London. 

11,950. Carpinc Macuines, J. W. Gaunt, London. 

11,951. Reoutatine the Heatps iu Looms for 
Weavina, Kcroyd and J. Bentley, London, 

11,952. LusricatTine SpinpLes, G. Hudgsen, Lundon. 

11,953, SreaDyinG Popper for 1’. Owen and A, 
Kellar, London. 

11,54. Composite Soves for Boors and Suoes, J. Bur- 
ridge, London. 

11,955. Treatment of Starcu Cake, J. C. W. Stanley, 
London. 

11,956. Squeezer for Lemons, &c., R. B. Jackson, 


London. 
11,957. Ikon and Concrete Structores, 8. D. Pochin, 


11,958. Toot Stock or Brace, G. E. Smart, London. 

11,959, Pen and Pencit-HOLDex, H. J. Hadaan.—(G. 
Dinkelmeier, Niirnbery ) 

11,960. GLazina Roors, «c., H. T. Crewe, London. 

11,961. HypravuLic Encines, D. Johnston, London. 

11,962. Mariners’ Compasses, R. Meager, London. 

11,963. HyGienic NIGHT LichTs, @c., A. 
Wright, London, 

11,964. Fire-LicnTer, J. F. Wiles, Old Charlton. 

11,965. CoLLectine Rarn-water for sTorace, H. 
Curzon, London. 

11,966. BEarinos for Bicycies, F. W. Lowe and A. R. 
Andrews, London. 

11,967. TrEaTMENT of Coat, R. de Soldenhoff, London. 

11,968. Boits, T. R. Paxton, London. 

11,969. Castina Reexs for P. D. Mal- 
loch, London. 

11,970. Device to FaciLitaTE SKETCHING, R. W. Parker. 

A, Le Messurier, Bangalore.) 

11,971. TREATMENT of Sewace, G. Jones and J. C. 
Bromfield, London. 

11,972. Carriace Bopiges, W. Wainwright, London. 

11,973. Compounp Marine Steam Enaines, J. W. 
Richardson and J. Tweedy, London. 


4th September, 18°4. 


11,974. NeepLEs, A. Morrall, Birmingham. 

11,975. Wax Kop, B. Sudlow, Manchester. 

11,976. APPLYING INDIA-RUBBER Tips to UMBRELLA, 
&c., Sticks, E. G. Tucker, Manchester. 

11,977. Measurine Ligquips, F. 8. Foley, Barrow-in- 
Furness. 

11,978. SeL_r-sEALING Van, E. Roden, Wolverhampton. 

11,979. Tricycves, &c., J. Darby, Birmingham. 

11,980. TwinE-poLisHiING Macnines, W. H. Gott, 
Crosshills. 

11,981. Makino TroweE s, J. Dawson, Sheffield. 

11,982. Sugar Macuinery, J. Hamilton, Derby. 

11,983. Warmina, &c., Burtpines, C. J. Henderson, 
Edinburgh. 

11,984. H. B. Barlow, Manchester.—( W. 

Clegg, United States.) 

11,985. WasHineG CLotues, J. J. Royle, London. 

11,986. Wire Fencino, P. 8. Brown, Glasgow. 

11,987. Seraratinc Pararrine from OUits, G. T. 
Beilby, Glasgow. 

11,988. LEARNING CHANGE-RINGING on Be ts, T. F. 
Lane, Beaconsfield. 

11,989. Row1ocks, E. J. P. Brown and G. W. W. 
Paine, London. 

11,990. Sasw Fasteners, R. C. Jones and J. C. Cun- 
:991. ELectrricaL Carpet CLEANER, H. Schirges an: 

C. Gosnell, London. 

ComBineD and Burrer, J. 8. Ayton, 

effield. 

11,993. Marine Governor, W. Blakeley and T. W. 
Scott, London. 

11,994. SreeRING F. Hilfreich, London. 

11,995. Burners for Stoves, J. F. and G. E. Wright, 
London. 

11,996. ConrroLitinc Suprty of Water, J. Hitch 
(Hix), London. 

11,997. Preventine the Sreaine of Scarr-pins, R. 
Humphreys, London. 

11,998. Preventinc the Steatinc of Wartcues, R. 
Humphreys, London. 

11,999. Brake, &c., M. F. J. Mann, London. 

12,000. Screw-cuTTinG MacuIneERY, F. Foster, London. 

12,001. Gatvanic Batrerizs, W. R. Lake, London.— 
(L. Knap, Vienna.) 

12,002. Raisinc and De.iverine Grain, &c., F. Ley, 


Derby. 
DYNAMO-ELECTRIC Macuines, P. B. Elwell, 


ndon. 
12. poe Boats, Suips, Pontoons, &c., H. L. Pattinson, 
mdon. 

12,005. Automatic SypHon Lusricator, J. Harbottle 
and B. Edgar, London. 

12,006. Sienats, E. P. Timmins, Cardiff. 

12,007, ADJUSTABLE FasTENER for Stair Carpets, W. 
Saunders, London. 

12,008. ArtiFiciaL Stone, E. Edwards.—(7. Grund- 
mann, Hirschberg.) 

12,009. Pen or Pencit-HoLpErs, A. Haley, London. 

12,010. Prixtina, W. Clark.—(4. H. Marinoni and J. 
Michaud, Paris.) 

12,011. CurTaIn-HOLDERS, H. J. Haddan.—(S. Lach- 
mann, Niirnherg.) 

12,012. Sarety and Equipoisinc Apparatus, M. Cas- 
telnau and C. Michelet, Paris. 

12,013, Steam Generators, 8. Leutner, London. 

12,014. APPARATUS FOR Sportine Guns, Sir R. P. 


Gallwey, Bedale. 
Locks and Keys, J. Y. Johnson.—(G@. Bergevin, 
aris, 
12,016. VELocrPEDEs, H. Taylor, London. 
12,017. ADsusTaBLE ScHoon Desks, A. J. Boult.—(J. 
Pedersen, Copenhagen.) 


5th September, 1884. 
12,018. Macnines for Foraine Botts, &c., J. P. Binns, 
Halifax 


12,019, Arranatus for VentiLatine, W. Potts, Edin- 
rgh. 
Fue for Heatinc, W. Potts, Edin- 


urgh. 

12,021. Execrric CLocks for Srrikinac Hovrs and 
J. Eshelby, Dublin. 

12,022. Removine Dirt from Tramway Lives, &c., 
G. H. Staite and W. Hope, Liverpool. 

12,023. Gas Motor Enornes, J. M Glasgow. 

12,024, ALarM for Bicycues, &c., J. Fletcher, 
Ashton-under-Lyne. 

12,025. Insecrors for Srorprnc and Srarrino, J. 
Fletcher, Ashton-under-Lyne. 

12,026. Execrricat Ciock, J. G. 
Knight, Dublin. 

12,027. Lertinc-orr Motions, &c., of Looms for Wrav- 
C, Catlow, Halifax. 

12,028, without Naris, G. Brandl, 
H. Sarre, and H. Beyerhaus, Berlin. 

&e., Frax, &c., T. Unsworth, Man- 
chester. 


12,080. WasHine Macuines, J. H. Lynde, Manchester. 
Ubourn 


12,081. Baskets, &., J. P. Mi eand T, Hum- 
phreys, Manchester, 

12,032, Cigar Hotpser, B. Hawerkamp.—(L. Wiesen- 
thal, Berlin.) 

12,033. Loom Tempxes, G. Warburton, H. Yates, and 
R. Rawcliffe, Halifax. 

12,034. Tension Apparatus, J. H. Johnson.—(Bernert 
and Desoutter, Amiens.) 

12,035. Convertinc Morioy, J. B. Sharp, London. 

12,036. Druccer and other Naus, J. J. James, 
Birmingham. 

12,037. Drain Pire, C. F. Newman, Lower Tooting. 

12,038. Gatvanic Batrertes, 8. H. Emmens and the 
United Patents Corpuration, London. 

12,039. Water EnGine as a Water Meter, 8. H. 
Emmens and the Unit.d Patents Corporation, 
London. 

12,040. Drivine Gear for VeLocipzpes, W. E. Hurrell 
and W. Spence, London. 

Way Butt, &., R. Atkin, Wands- 
wor 

12,042. StockincETrEe CLotu, H. Thorp, Huddersfield. 

12,043. Wirk STRAINER or AUGER, W. Creed, Londen. 

12,044. Copatt, &c., from Oxes, H. Herrenschmidi, 


ndon. 
CLeanino, &c., TABLE Knives, J.. Pinchbeck, 
mdaon. 


12,046. Recorpixc Co-orpinates of a Port, &c., 
Herrmann, Lundon. 


12,048, AcruaTiIne Pickersin Looms, F. E, Schlesinger 
and J. Horrocks, London. 

12, 49. LupkicaTING Skates, E. C. Uriy aud 
G. W. Rayner, London. 

12,050. Cuarr-coTrers, J. Oliver, Loudon. 

12,051. Openinc LetrerR and Samp.Le Envevopes, 
kK. Warwick, North Plaistow. 

12,052. Sounpine Boarps of Pianos, &c., K. W. Lany- 
lotz, London, 

12,053. Tire for the WHEeEts of PeramBucators, G. 
W. Storey, London. 

12,054. ALum, W. D. Curzon and G. Jones, London. 

12.055. AprLicaTion of Power to Tricycigs, &c., T. 
Kirby, Bromley. 

12,056. Feepiny Troveus for Raspits, &c., R. 
Harrison, jun., London. 

12,057. Raut Joinr Supports, &c., T. G. Hardie, 8. B. 
Depree, and M, Wilks, London, 

12,058. PREVENTING DistuRRiNG SounpDs in Acoustic 
instruMENTs, H. J. Haddan.—(A Rettig, Sauar- 
briichen.) 

12,059. Power Looms, 8. C. Lister and J. Reixach, 
London. 

12,060. ELecrricaL Sarety Apparatus for Lirt CacEs, 
N. Coward, London. a 

12,061. VesseLs, G. Brockelbank, Anerley. 

12,062. Gas Enoines, E. F. Macgeorge, London. 

12,063. Cookinc Ranogs, J. B. Colbran, London. 

12,064. IncanpescentT Apparatus, J, 8. 
Williams, London. 

12,065. Carson Fasrics or MATERIALS, J. 8. Williams, 
London. 

12,066. Ties, H. Godwin and W. Hewitt, London. 


6th September, 1884. 
12,067. SpinpLine Knoss for Locks, &c., E. V. Bailey, 
Bi 


irmingham. 
— Morton for Loos, J. Belicard, Man- 
chester. 
12,069. MecuanicaL Stoxers, J. Proctor, Manchester. 
12,070. Propettine Bicycies, G. Davis and T. 
Harries, Aberystwith. 
12,071. Automatic Hotper, J. Gurr, Brighton. 
12,072. Automatic Tramway Pornts, C. A. Atkinsub, 
Liverpoo 
12,073. WasHInc Macurnes, 8. Barrett, London. 
12,074. ConTROLLING Runaway Horses, &c., W. 0. 
alley, Manchester. 
12,075. ‘TELEPHONIC Connections, T. Ballard, Bristol. 
12,076. TELEPHONIC APPARATUS, T. , Bristol. 
12,077. Reteasinc from Sapp.izs, 
R. E. E. Spencer, Newcastle-on-Tyne. 
— Eyes for Starr Kops, A. O. and A. H. Adams, 


in; 
12,079. Butron Cuasp, F. Parkinson, 
‘icester. 
12,080. Dovsie-actina Catcu, &c., J. E. Manock, 
Heywood. ‘ 


wood. 

12,081. Porrery, H. M. Robinson, Stoke-upon-Trent. 

12,082. Fisninc Reet, 8. Howarth, Birmingham. 

12,083. Muss for Spinnino, J. Ellison, London. 

12,084. Sarety Bicyote, H. J. Pausey and C. T. 
Crowden, London. 

12,085. Sarery Bicycies, H. J. Pausey, London. 

12,086. Weavinc ORNAMENTAL Faprics, A. McNab, 
Glasgow. 

SicNaLtine at Nicut, G. D. Rutherford, 


lasgow. 

12,088. PockeT Quaprant, J. Vaughan and J. A. 
Williams, 

12,089. Frre-pamp Lypicator, A. H. Maurice, Cardiff. 

12,090. TransportTine Goops by Roap, &., D. A. 
Jardine, Liverpool. 

12,091. Burton-Hooks, R. C, Lilly, Birmingham. 

12,092. Pensoupers, F. B. Michell, Wakefield. 

12,093. Licntinc Kooms by Gas, &c., 8. F. Smith 
London. 

12,094. IncuBators, J. M. Martin, Glasgow. 

12,095. PortaBLE Screw Presses, T. Archer, jun., 


mdon. 
12,096. Liquips in Borries, W. Lawson, 
Dublin 


12,097. Composite Pavine Buock, J. Maclaren, Cupar. 
12,098. FLusHinc WaTER-cLoseTs, &c., W. Sargent, 


naon,. 
12,099. Treatixe Yarns or THREADS, J. J. Stott, Man- 
chester. 
12,1L0, Avromatic ScREW-cuTTING Enornes, A. Dolizy, 
London. 


12,101. Lusricators, H. P. J. Kessler, London, 

12,102. SHEEP-sHEaRS, 8. D. and D. E. Paxton, and A. 
Mahurin, London. 

12,103, Se.r-actine Excavators, &., J. R. Bell, 
London. 

12,104. Tanpem Bicycies, W. Gwinnett, London. 

12,105, CHAMPAGNE or SPARKLING WINES, J.C. Mew- 
burn.—(La Société Anonyme La Vinicole, Paris.) 

12,106. Comprnation TaBLe, 8. Hall, ham. 

12,107. VEssELs, L. Chapman, London. - 

12,108. Uritisinc Exnaust Stream, J. Haddan.— 
(G. Miles, United States.) 

12,109. Propuctnc Emprorery, H. J. Haddan.—(H. 
Stockell and S. Berger, Leipzig.) 

12,110. Hypraviic ELEvators, H. W. Kerle, London. 

12,111. Lamps, W. P. and G. E. Cherry, Kingston-upon- 


12,112. ComBInED VEGETABLE PaRER and Siicer, A 
. Brownlow-Jeffery, London. 
12,113. Poison Borris Sarecuarps, &c., G. L. Rands, 


London. 

12,114. Beatine Carpets, G. Lamb, London. 

Sth September, 1884. 

12,115. Razors, C. A, Clark, London. 

12,116. Sroprerinc Borries and Jars, G. Sheath, Bir- 
mingham. 

12,117. INDEPENDENT CENTRE SecoNDS CHRONOGRAPH 
Warten, W. T. Morton, Coventry. 

12,118. Turust Berarincs for SckREW PROPELLER 
Suarts, R. Bickerdike, Manchest 

12,119. Twistina or Macuines, H. Tee 


12,190. STORING and Distaisutine Sort, &c., J. 
Royston, Sheffield. 

12,121. CoLourmne the of VeLvets, E. Wield 
and H. Rickards, London. 

Guarps for Raitway Rais, W. H. Andrew - 


ndaon. 
12,123. Comprvep Reservoir and DistrisutTine Coma 
W. Eaves, Birmingham.’ 
12,124. Spinninc or Doustrxe Cotton J.  d 
Manchester. 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent 
have caused much 7 trouble and annoyance, mingham. 
12,047. Movine Raitway, &., Wacons, C. Steiner, 
London. 
London. 
Hull. 
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and 


12,125. Brass-HEADED Picture Naizs, W. H. Richards 
W. D. Wilkinson, 
—— Trump CLamps, W. H. chards and W. D. 


12,128. CorNice-PoLE Rixcs, W. A. London. 

12,129. E. Capitaine.—(H. R. Leichsenring, 

12,130. Boots and Sxors, E. Cornelis._(J. Renard, 
Bordeaux. 


12,131. SLoP Stooxs, F. J. West, London. 
12,182. Braces, J. Taylor, London. 
Carryrnc System, J. W. Flagg, Worcester, 


Caste Grip, G. A. Polhemeus, 


12,135. Ae G. Tillotson and J. Dean, London. 
12; Ce.iars, H. J. Haddan.—(P. Schaar, 


Leipsig.) 
12,137. Caeckine Farss, J. 
12,188. Drarninc-orr VALVE Tanks, B. 
H. Remmers, London. 
12,189. Ienrrine Gas, &c., J. G. Lorrain, London. 
12 140. Heatinc CARRIAGES by Gas, J. 
Pintsch, London. 
12,141. RoLiine Iron V. Daelen, 
“London. 
12,142. Wire Strainer, C. O. R. Walker, London. 
12,143. Fioors, B. P. Harris and A. 
ion. 
for the Biow-pipe, C. Hinksman, 
12,145. Comprvep Fan and Nore-soox, J.C. Mewburn. 
—(A. Baron, Paris.) 
12,1 146. Lamps for Burnine Or, &c., A. D. Turner and 
W. Flatau, London. 
es. See Surp’s, and other Boats, F. L. Norton, 


12,148. SHors, H. Timpson, London. 
12,149. Larue Cavucks, J. C. Bauer, London. 
12, or CoUNTERSUNK Rivett1NG, J. Fielding, 


12,151. Corrucatinc Sureer Metat, A. J. Boult.—({Z. 
Potthof, Berlin.) 

12,152. the Frere in Paper, A. Lehmann, 
Cricklew: 

12,153. Execrricat Torsion Penputum, A. J. Boult.— 
(@. Rabe, Hanau-on-the-Ma2ne.) 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared Tue EncIveer at the 


5651. Suovets or Spapes, W. R. Lake, London.—5th 
December, 1883.—(A communication from E. L. 
Halifax, Canada.) 6d. 

for the blade of a | dipped: 
spade and consists in a V-shaped 
depression in the upper edge of i oring side of the 
blade; and a V-shaped flange of the 
socket to receive the handle, such being rivetted 
in the depression. 

5802. Manuracrure or Ammonia, &., L. Q. and A. 

This relates 
ammoniacal roc from ont it 


charcoal tar, and 
— the pores of which it is converted into 


5806. Wasuinc, Puriryinc, aND 
RING YEAST FOR USE IN 
Bradley, Manchester.—19th December, 1 

This relates to the method of and a) a y for 
treating barm, the objects being to purity the barm, 
separate and preserve the useful portions, and remove 
hurtful ferments and other objectionable matter. 
5823. BREECH-LOADING AND REPEATING FIREARMS, G. 

V. Fosbery, Guildford.—20th December, 1883. 6d. 

This relates to repeating or magazine guns and con- 

reer ge dy in the use of a lever pivotted to the 
block and arranged at one side of the breech in 
combination with suitable mec , 8o that by a 
simple movement of the lever the breech block can be 
unlocked and withdrawn from the barrel, the hammer 

cocked, the empty case extracted an 
ejected, and by the reverse movement of the lever ‘the 
breech block can be ae gut gay: hy insert a fresh 
e barrel, and to the and 

can in this position. 
5844. Sicnattixc sy Sounp at Sega, W. B. Barber, 

London.—22nd Decemh-r, 1883. 

This relates to improv ements in the code of signals 
and the apparatus for pruuucing same, as described in 
patents No. 2520, a.p. 1879, and No. 2808, a.p. 1881, 
and further in combining with such apparatus means 
for operating or adjusting the same from the bridge of 
the vessel and simultaneously transmitting instruc- 
ee as to the course to steer. The 

e consists of eight signals composed of long and 
short sounds and of two different pitches, the eae 
ratus being modified to prod) or short sounds 
of either high or low pitch. 


5890. TORREFYING AND OTHER &e., J. 
Fordred, Tott 


means 0! around cen’ 

5900. Steam Ewncrves, W. R. Lake, London.—28th 
December, 1883.{A communication from T. W. 
Porter, Massachusetts.) 6d. 

This relates to engines in which the steam acts, 
first, in a high-pressure cylinder, and then passes to 
and acts expansively in a low-pressure cylinder, 
whence it passes to a condenser or is exhausted into 
the open air, and it consists in so connecting the 
exhaust ports of the high-pressure cylinder by suitable 
conduits and devices with the low-pressure cylinder 
and the condenser or escape pipe, that ‘as soon as the 
steam —- at each stroke rom the high-pressure 
cylinder s have produced an equilibrium of 
pressure in the two cylinders, it will then during the 
rest of the stroke be exhausted into the condenser or 
seme into the escape pipe, without passing into the 
ow. ure cylinder, thereby relieving the high- 
pressure cylinder of back pressure, and also giving it 
the benefit of the vacuum in the condenser, if em- 
ployed. 

5906. Raisrsc SunKEN VeEssELs, R. P. Wylie, 
London.—29th December, 1883. 6d. 

A line of pipe connected with an air pump is placed 
in position in the interior of the vessel to be raised 
and has attached te it, at suitable distances apart, a 
series of collapsible receivers, which upon being 
inflated with air by the pump can be detached front 
the pipe, and assist in raising the vessel. 

5910. Srartinc anp APPARATUS FOR 
VEHICLES PROPELLED By Rore Traction, H. M. 
Martin, London.—29th December, 1883.—(Not pro- 

with.) 

¢ apparatus for gripping the travelling rope, and 
also the working fie dyson es, are controlled from 
one wheel op ductor of the vehicle. 

5912. Gurpes ror Rope or Traction 
RalLways or Tramways, H. M. Martin, Londcn. 
—29th December, 1883.—(Not proceeded with.) 2d 

The guide pulleys are mounted on radial arms, so 
that they can oscillate vertically, and on each arm a 
lever is pivotted, and is weighted so as to assume a 
vertical position, but which, oe the passage of 


5911. Brakes ror d on Rams, H. 


th.) 2d. 

This relates to the employment of w “shaped 
te that when the latter are 
actuated to apply the brakes the blocks are inserted 
between the peripheries of the wheels and the rails 
upon which the vehicle runs. 

5917. Apparatus, J. D. Husbands, 
ion. — December, 1883. — (Not proceeded 
with.) 4d. 

The ordinary di d with by 
attaching the to the case of 
sufficiently resonant material. 

5920. VoLumerric DECANTING Apparatus, W. 
St. Ruth, —29th December, 1883.—( Not 


proceeded wi with. 

A quart or other axed measure has a funnel-sha: 
bottom, to be inserted in a bottle or other vessel to 
receive a given quantity of liquid, and is provided 
with a valve to enable the liquid to pass into such 
vessel from the measure. 

50924. Execrric Arc Licuts, C. M. Sombart, Magde- 
burg.—29th December, 1883.—(A communication 
Jrom Buss, Sombart, and Co., Magdeburg.)—{ Not 
proceeded with.) 4d. 

The feed of the carbons is regulated by a straight 
steel magnet el to a conductor in which 
the current flows. 

5928. Gas Enornes, E. J. C. Welch and R. C. Rapier, 
London.—29th , 1883. 4d. 

This relates to gas engines in which the gas is -_ 
consumed explosively, but is burned under a 

the whole of th d being utilised 
in the excessive temperature 
avoided by admixture of a suitable quantity of water 
with the hot gases. The pumps for compressing the 
air and gas are so that their capacity can be 
varied by the action of the governor, which also con- 
trols the admission of the hot gases to the cylinder. 


5929. Surps’ &e., J. Campbell, Barnet. —29th 


December, 1 4d. 

The log 1s towed behind the ship, and consists of a 
rotator giving motion to a train of wheels which mentee | 
rotate a pair of rollers, between which a cord 
and the movement of that part of such cord, which is 
on board the ship, indicates the progress of the vessel. 


5955. Manuracture or CARBON FILAMENTS, &c. 


Shippey, London.—31st December, 1883. 8d. 

The filaments are made from a mixture of ordinary 
moss, straw, cotton, or other suitable material, and 
sugar. The strips are carbonised in contact with 
plumbago and fuller’s earth, and are afterwards ees 

with nitro-muriatic acid, and again carbonised, 
—— of coal-gas, while an electric current is 
them at intervals. 


— of gum, sugar, and soot. ey are <e 
gas, and when of the uired resist- 
a are oxidised in a solution of a salt of 


tinum. The specification further relates to various 
‘orms of globes. 
5086. Evecrro-motors, &c., EB. Haller, London.—31st 
December, 1883. 6d. 
This relates chiefly to 


consist of a num 

annular spaces. The coils, of suitably teasned 

copper wire, are wound wi the annular spaces 

until flush with the outer faces of the rings. 

5989. EnDLESS-CABLE-TRACTION RAILWAYS AND TRAM- 

ways, E. P. Alexander, London.—31st December, 
1883._(4 communication from C. W. Rasmusen, 
Chicago, U.S.) 1s. 

This relates to improvements in the construction of 
the endless cable; the means for supporting the same: 
the clamping mechanism to grip the cable; mechanism 
for changing the direction of travel of the cable; the 
tubes in which the cable travels; and a dirt dis- 


charging apparatus for the cable tubes. 


SELEOTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


302,570. Grarn Separator, John L. La Rose, Kansas 
City, Mo.-—-Filed May 14th, 1883. 

Claim.—{1) The combination, with the fan chamber 
and the suction 1“¥ of the suction trunk, the inclined 
flanges said trunk, as described, and the 
spout opening into said trunk in proximity to said 
flanges, as and ry* 4 the purpose specified. (2) The 

a with ‘the suction 
trunk, of the obliquely-ine flanges, arranged as 
described, and a rod ed transversely in said 
trunk and supporting the ends of said as 
described. (3) The combination, with the frame of 
the separator, the upper hopper having a slot at its 


302570 


combination, in a 


delivery end and a delivery passage for the grain, and 

a slide covering said delivery passage, of a fixed guide, 

a spring within said guide, a pin attached to said slide, 

a belt attached = its upper end to said pin and at its 

lower end to me of the separator, —- a. 

wang shaft having an excentric arranged in 

with said belt, substantially as described, and for “the 

purpose set forth. 

302,750. MecHANIsM FoR SPINNING DIRECT FROM THE 
Carpinc Macuine, George B. Lukens, Camden, N.J. 
—Filed March 16th, 1883. 

Claim.—(1) The combination, with a carding machine, 
of a series of drawing devices B, located in the rear of 
said machine, and each comprising a hollow shaft 
having a carrying drawing rollers, a sleeve with a 
crown wheel geared to the shafts of said rollers, and 
mechanism for rotating said shaft and sleeve, and a 
series of spinning and winding devices D, located in 
the rear of the dra devices B, and each ‘comprising 
a shaft, means ada; for supporting a bobbin with 
its oy a right angles - that of the shaft, a thread 
= mechanism for rotating said shaft and 

bbin a reciprocating the thread guide, as set 
forth. (2) The combination of Rg bobbin-driving 
spindle, the shaft d, having a pinion I, gearing 
connecting e spindle and , the carrier H, the 
excentric own wheel J, and mechanism whereby 
said carrier and crown wheel are rotated in the same 


gripping apparatus of a tram-car, and 
Sllow the guide pulley to descend ‘clear of che gxipper. 


direction but at different Sy a set forth. (3)The 
combination of the block M, having a guide-eye z, 


the threaded traverse bar L, having a ratchet wheel m, 

the spring plate n pawl nl, an 

m nism for reciprocating traverse bar L, 

whereby on each reciprocation thereof a movement of 
al rotation is im to - s—~ as set 


pawl nl, the adjustable stop s, against 
end of said plate » bears, means for supporting said 


[508750] , 


stop s, and mechanism for reciprocating the bar L, as 
set forth. (5) The combination of the carrier H, the 
fi, bobbin-driving spindle g, capable of 
the stud Al, the bobbin-supporting 
h, to said stud, and means for rotating 
ona spindle g, as set forth. 
302,704. Lusricatine Apparatus, John Lister Booth» 
Cedar Rapids, Iowa.—Filed May 15th, 1884, 
Claim.—A lubricating cup consisting of a vessel 
having a cover provided with an air-vent and an 
inverted syphon ada) to contain 
from the bottom of said vessel, and ha 


302704 
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t rising limb of larger calibre than the descending 
fimb, and provided at its outlet with a valve or cock 
for adjusting and the flow of lubricating 
fluid, substantially as set forth. 

302,860. Nut Lock, Francis Murphy, Chicago, 1U.— 
Filed December 31st, 1883. 
Claim.—In a nut lock of the kind referred to, the 
leaves B, formed in the plate A, and expanded 
laterally beyond the kerfs or slits by compression at 


the centre, whereby the original 
maintained 


leaves is or slightly increased at 
corners, and is diminished at their middle Ln 
and the barbs rendered more severe an 


active, 
substantially as and for the purposes set forth. 
302,962. Execrric Arc Lamp, Elihu Thomson, Lynn, 

Mass.—Filed January 28th, 1884. 

Claim.(1) The combination, in an electric arc 
lamp, of an illuminating pencil or electrode, a Am4 
governing mechanism directly engaging with said 
electrode, a feed-re; ting magnet system for pro- 
ducing a release of the electrode on an increase in the 
length of arc, and an actuating block or follower 

ressing on the end of said electrode. (2) The com- 

ination, in an electric arc lamp, of an illuminating 
pencil or electrode, a feed-controlling mechanism 
engaging with said electrode and governed in its 
action upon the electrode by variations of resistance 
at the arc, and a weight of conductin en | material press- 
ing upon the end of the electrode, and moving in con- 
tact with a suitable tube or * guid ie that is a conductor 
of electricity, and with the by 
which the lighting current is supplied to the arc. re 
The combination, with the carbon pencil or electrode, 
of a feed-clutch engaging directly therewith, a weight 
W, resting upon the end of the electrode, and a con- 
ducting tube in contact with which the weight slides. 
(4) The combination, in an electric arc lamp, 
carbon pencil or electrode, means for controlling the 
feed of said electrode engaged directly therewith, a 
block or follower resting upon the end of the pencil or 
electrode for moving the same positively toward the 
opposite electrode, and an electric shunting contact 
with which said follower makes connection when the 
electrode has fed to a cep se om point, for the 
rpose described. (5) The combination, in an electric 
Cee, of a circuit closer actuated by a weight moving 
with the carbon for closing a safety or shunt circuit 
when the carbon shall have fed to a predetermined 
point, independently of any increase in the length of 
arc, an electro-magnet in said shunt circuit, and extra 
switch contacts actuated thereby for said 


regula’ armature of the lamp for said 
actua’ devices upon abnormal the 
carbon or electrode branch. (8) The covaltnation, in 
an electric arc lamp, of a lower carbon or electrode 
holder reek of moving freely upward, a spring 
which, th suitable connections, may act upon 
said holder, a is normally held from action by a 
suitable catch or detent, and means connected with 
the feed-regulating armature of the lamp for releasing 
said spring upon abnormal resistance in the are 
branch. (9) The combination, in an gti lamp, of 
a hollow arm depending from the lam , anda 
spring actuated rod or support for the ae carbon 
holder, the spring for which is contained in said 
hollow arm, as and for the purpose set forth. (10) The 
combination of the hollow arm, the lower — 
holder, capable of moving up and down in a sup 
or bracket extending from said arm, and a s on 
actuated rod working in the hollow arm and engaging 
or connected with the carbon holder, said rod bein 
normally held by suitable devices that are selenged 
upon the occurrence of an abnormal increase of resist- 
ance in the are branch. (11) The combination of the 
hollow arm, the spring-actuated rod, the oa ty 
movable lower carbon holder, carried or su a 
said rod, the catch or detent, and the derived circuit 
armature, as and for the purpose described. (12) The 


combination, in an electric lamp, of a lower carbou 
holder, a spring for projecting the same upward, a 
catch or detent, an means connected with the 
armature of the feed-regulating magnet for operating 
the catch or detent upon an abnormal resistance in 
the are branch. (13) The combination, in an electric 
arc lamp, of the globe holder, the one catches, and 
the coiled spring acting upon said globe holder to hold 
it firmly against the spring catches. (14) The com- 
bination, in an electric lamp, of the lower arm or bar 
in which the lower carbon holder is mounted, the 
lobe holder working upon a downward extension 
rom the same, the spring catches, and the spring 
surrounding said downward extension. (15) The 
combination, in an electric lamp, of the two parallel 
magnet poles, curved on their sides, presen to one 
another, and an armature arran; work between 
said poles and adapted to nearly att the space between 
the poles, 
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shunt circuit firmly closed. (6) The combination, in 
an electric lamp, of a circuit closer moving with the 
carbon or electrode for closing a shunt circuit when 
said carbon shall have fed to a predetermined point, 
an electro-magnet in said shunt circuit, and extra 
switch contacts actuated thereby for keeping said 
shunt circuit firmly closed. (7) The combination, in 


Sourn Kenstnaeton Museum.—Visitors during the 
week ending Sept. 6th, 1884:—On Monday, Tuesday, 
and Saturday, free, from 10 a.m. to 10 p.m., Museum, 
13,946 ; mercantile marine, Indian section, "and other 
collections, 6174. On Wednesday, Thursday, and 


an electric arc lamp, of a lower carbon or electrod 
devices for moving the same upward to make con’ 
with the opposite electrode, a catch or detent which 
nominally holds said devices from action, and means 
for releasing said catch or detent actuated by the feed- 


y; ission 6d., from 10a.m to 6 p.m., Museum, 
1648; mercantile marine, Indian section, and other 
collections, 858. Total, 21,126. Average of corre- 
- apo week in former years, 19,832, Total from 

opening of the Museum, 23,341,462, 
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INSTRUMENTS FOR TESTING THE ILLO- 
MINATING POWER OF GAS. 

Tue difficulty in the way of devising photometers of 
accuracy, in a scientific sense, is great; nor can the pro- 
blem be said to be yet solved. The white-hot platinum 
standard, of which one exists for practical purposes in 
France, but not in England, is a step in advance, and 
serves to test what are called standard burners, 
standard candles, and standard lamps; but the problem 
has yet to be solved of the accurate comparative testing of 
lights of different colours, No two empirical white lights 
from different elements of combustion or incandescence 
are of the same colour exactly; and when the problem is 
presented of comparing two lights of widely different 
colours, there is at present no scientifically accurate 
method of measurement, although there are several 
approximations thereto. 

nder these circumstances, it may be interesting to 

place on record some of the best methods at present in 

practical use for testing the illuminating power of common 

Messrs, W. Sugg and Co., have such apparatus 

in daily use at their establishment at Charing-cross, 
London. 

In the first place, when the gas comes in from the main 
it is passed through a regulator; this consists of a some- 
what muffin-shaped iron box, thicker in its centre than at 
its edges. The gas enters it below a 
leather disc A, Fig. 1, not so tightl 
stretched but that it can rise and f 
under the varying pressure from the 
mains; this leather is kept in a wet 
and supple state for years, by being 
well ed in and covered with a 
solution of gutta-percha in almond 
oil; some firms use almond oil alone 
for the pu Valves of this 
nature work well for ten or fifteen 
years, we are informed, but their life 
may be shorter when the quality of the 

asis inferior. They are necessarily less supple in cold than 
in hot weather, from the physical properties of heavy oils 
and gutta-percha, conjointly or separately, under such 
circumstances. To the centre of the leather a disc of 
tin A is fixed, carrying a central conical pin, The 
—— of action of this is repre- 
sented in Fig. 2, in which A B is the 
pin depending from the tin disc, and A 


the arrow denotes the direction of c 
° 


the inflowing gas. A sudden pressure 
Fic.2 
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of thus tends to close the valve, 
which is opened when there is a fall- 
ing off in pressure. This regulation 
is enough for house pressures 
and economises gas, but for photo- 
metric purposes the gas has subse- 

uently to pass through a more 
p see regulator, this first one doing 
the rough work to give fair play to the sensitiveness of the 
second controller. The main regulator is set at such a 
tension as to equal the pressure of a column of water lin. 


high. 
The gas is next passed through an air-pump-like bell 


jar, of about one quart enpecity, in which it is tested for | STO 
te 


sulphuretted hydrogen. nters near the bottom of the 
jar, from six arms dis horizontally and star-shaped, 
as in Fig. 3, and blows against strips of pad a soaked 
in pure acetate of lead. The slips 

hang upon little hooks in the bell 
jar, with their surfaces not far from 
the mouths of the jet. With good 
gas they should not be discoloured in 
twenty-four hours. When they are 
discoloured, the proportion of sul- 
phuretted peta in the gas is 
estimated, if necessary, by chemical 
methods, These papers, charged 
with acetate of lead, are bought 
ready prepared; they are regular 
articles of sale in connection with 
the gas industry. The lower part of the bell jar stands 
in a circular groove filled with mercury, to prevent the 
escape of The gas is next conducted into the meter, 
which for photometric pu must, of course, be of 
exact and delicate construction, although its more essential 
parts are on the same principle as the common wet meter, 
the amount of gas passed being measured by the displace- 
ment of an equal volume of water. The face of the 
hotometric meter has one large and two subsidiary 
ials. Of the two small dials, one indicates the amount 
of » the other the time; the latter is a slow 
motion indicator of time, making one complete revolution 
in ten minutes. Each complete test of the illuminating 
power of gas, according to legal requirement, occupies ten 
minutes, with one observation made every minute, and 
the average of the ten then taken. The other small dial 
indicates the amount of gas passed; the index makes one 
revolution for every cubic foot of and the figures on 
the circumference of the dial divide the total revolution 
into twelfths, The large dial has a seconds’ hand for time, 
and the hand makes one complete revolution in a minute. 
The operator, in making an observation, starts this hand 
at the exact minute, and stops it when the standard 
candles, used according to law, have burnt the weight of 
sperm they ought to consume in ten minutes, The clock 
isa check upon the accuracy of the Act of Parliament 
candles, Another hand on this dial indicates the hourly 
rate of consumption of per minute. The meter has a 
thermometer to give the temperature of the gas, as less 
combustible material necessarily through the meter 
in hot than in cold weather because of the expansion of 
gases by heat. The bulb of the thermometer enters the 
meter, but does not touch the water. Corrections of 
observations for temperature are applied afterwards by 
calculation; 60 deg. Fah. is the standard selected by law. 
This correction is a necessary one, for a temperature of 
80 deg. lowers the illuminating power of gas by nearly one 
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candle. The barometer has also to be read within a range, 
for practical pu of from 28in. to 3lin., and observa- 
tions are reduced by calculation to the standard of 30in., 
required by law. A variation to the extent of the whole 
range of 3in. makes about one candle difference in illuminat- 
ing power. The meter is a very accurate one, neverthless 
it has apparatus attached for driving exactly a cubic foot 
of air yn os it when desired to see that it is in perfect 
working order. 
From the meter the gas flows to the balance governor, 
a more delicate regulator by far than the one it first 
encountered, It consists of a balanced beam like that used 
in chemical scales, at one end of which is suspended a 
miniature gasometer; this gasometer is made of pure tin, 
a metal on which common coal-gas has no chemical action. 
Its valve is of the same nature as that represented in 
Fig. 2. To the other end of the beam small weights can 
be quickly added and removed, as on a Syke’s hydrometer, 
whereby any desired pressure of gas for the photometer 
may be readily obtained. With two governors, the second 
more sensitive than the first, a steadier flame can be 
obtained than with one alone. Next the passes 
through micrometer three-way cock. With Pag set 
one way, the gas from the main directly for the 
use of the house, and not through the photometer at all; 
with the taps set the other way, it passes through the 
photometer. It is called the micrometer cock, because a 
micrometric circle indicates the last position, say at night, 
of the photometer tap, and if the tap be again put in that 
position next —_ all the various adjustments of the 
photometer completed the night before require ne new 
setting to begin work in the morning under the conditions 
in which they were discontinued. ore the gas enters 
the first governor from the main there is another three- 
way cock to throw the more delicate parts of the photo- 
meter out of the gas circuit if desired, and to turn the gas 
direct into — house system of pipes. From the balance 
vernor and micrometric tap the passes to the point 
of ition of the flame £5 be tested by the more vital 
portion of the photometer, but. the tubular arrangements 
are such that before reaching this portion of its path it can 
be at any moment turned into a “ King’s gauge,” whereby 
its pressure when it enters or leaves the meter, or any 
other portion of the apparatus already described, can be 
ascertained. There are means also of testing the gauge 
uickly to show whether it is accurately set to its true zero. 
e principle of the gauge is that the gas in it acts against 
a column of water l}in. high, and the indications are 
magnified for the observer by means of multiplying 
ap us, 

e Sugg’s burner, from which the flame is at last pro- 
duced, is recognised by the Board of Trade. It is on the 
Argand principle, consumes 5ft. of per hour, and the 
gas then should give a light of 16 candles, if it be up to 
the standard required for London. The lower part of the 
burner consists of three fine tubes, surmounted by a brass 
chamber, ca with a ring of steatite pierced with 
twenty-four holes. Outside the pierced ring of steatite is 
a metal cone, through the interior of which air rises, and is 
thrown against the outside of the flame, in which respect 
the arrangement differs from the common Argand burner. 
Air enters also the interior of the flame, as in the ordinary 
Argand burner. The holes in the steatite are carefully 
und to the exact size. The plain cylindrical glass 
chimney outside the flame is 6in. long by 2in. diameter. 
This is important, because the taller the chimney, the 
shorter the flame—a point to which gas consumers should 
pay attention. When the chimney is too short the flame 
smokes. 

This standard burner is represented in Fig. 4, and is 
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known as “Sugg’s London Argand, No, 1.” In the cut 
A represents a supply pipes B the gallery, C the cone, 
D the steatite chamber, E the chimney. e diameter of 
the supply pipes is 0°08in.; external diameter of annular 
steatite chamber, 0°84in.; internal diameter, 0°48in.; 
number of holes, twenty-four; diameter of each hole, 
0°045in.; internal diameter of the cone at the bottom, 
l‘bin.; at the top, 1°08in.; height of upper surface of cone 
and of steatite chamber above floor of gallery, 0°75in.; 
height of glass chimney, 6in.; internal diameter of chimney, 
lfin. The light from this standard gas-burner has to be 
tested against that from a pair of the English standard 


candles, and a vital point in the matter is that the centre 
of the gas flame and the two centres of the candle flames 
shall be a fixed distance a ; the selected distance is 
60in. This is done by the aid of two fine plumb lines. 
Between the two candle flames and the single gas flame 
is the apparatus for indicating the relative intensities of 
the lights, and simple as it is, depending also upon 
physiological impressions and nervous 
action, it is yet accurate enough to 
measure within the luminous intensity 
of about +}, part of a candle flame. 
It consists of a disc of cartrid 


paper, plain cartridge paper in the 
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centre, as at A, Fig. 5; the outside rin 

B of the cartridge paper is rende 

more transparent by treatment with 

a solution of wax. These waxed 

papers are regular articles of com- 
merce, and bought ready prepared. 
The edge of the disc is turned to the 

observer as at A, Fig. 6; behind it 

are two glass mirrors, by means of 

which the operator sees the two 

sides of the paper at once. The 8 

mirrors and paper are mounted on c 

a small railway carriage, which can 

be shifted wards and forwards 

on its wheels between the two lights 

till they balance each other, at which A 

point the unwaxed centre of the Fic.6 

disc is not distinguishable from 

the other portion. The truth of the angle at which 

the mirrors are set is an essential point, consequently they 

can be turned bottom upwards so as to be reversed in 

relation to the two lights, when their action should be the 

same as before. Cartridge paper is chosen, because with 

thinner paper there is not sufficient contrast between the 

waxed and the unwaxed portions. Sometimes the central 

part of the paper is not circular, but so waxed that it has 

the form of a star. Mr. Suggs operater at Charing Cross 

prefers the circular centre. e star disc is built up of 

three pieces of paper. The carri runs over a bar, 

graduated to at once indicate the relative intensities of the 

two lights, instead of getting at it by separate calculations 

in accordance with the law that the intensity of light 

varies inversely with the square of the distance from its 

source. 

Standard candles are articles of commerce; those in use 
at Charing-cross are made by Messrs. Brecknall and 
Turner; they run six to the pound, and consume 100 
grains of combustible matter in an hour. When used 
they are placed at one end of a balance—Fig. 7—and when 
the equilibrium is established, which is best done by 
letting the pair of candles burn to it, a 40-grain weight is 
p in the saucer below the candles, and the clock of the 
meter is started by hand. When the 40 grains are burnt, 
which should be in ten minutes, the clock is stopped, and 
thus the exact time is indicated. The completion of the 
burning of the 40 grains is shown by the turning of the 
balance. The little tray below the candles catches all 
drippings of grease. Messrs. Sugg inform us that the 
standard burner is supposed to be tested by the candles, 
but that actually it is the other way, the candles being 
tested by the standard burner. Scientifically, a mean is 
struck between two sets of small inaccuracies; hence the 
necessity felt at the Electrical Congress in Paris for an 
absolute standard. 


FIG. 7 


Mr. Sugg gives the following instructions for the use and 
management of this part of the apparatus :— 


* About ten minutes previous to the commencement of a photo- 
metrical experiment, having first adjusted the candles to the 
proper height, light them and the gas, and regulate the consump- 
tion of the latter to the rate of 5ft. per hour. When the candles 
have attained their normal rate of burning—which is evidenced by 
the slightly bent and glowing appearance of the wicks—gently 
move the sliding counterpoise along the balance beam towards the 
centre, until the candle end is slightly the heavier. As the sperm 
is consumed the candle will very gently and gradually rise, so that 
the index of the balance will be brought to zero of the scale. At 
this moment the minute-clock must be started, and the experi- 
ment has then commenced. 

“A 40-grain weight is then to be added to the candle-scale-pan 
attached to it, and the first reading of the photometer taken at the 
end of the first minute; and the remainder at intervals of one 
minute, until the termination of the ninth minute, the tenth can 
be read after the candles have come again into equilibrium. Now 
watch the index of the balance, and when it again reaches zero the 
minute-clock must be instantly stopped. 

“Should the time taken to consume the 40 grains of sperm have 
varied from the correct time of ten minutes, the number of 
minutes and decimal parts of a minute actually taken must be 
observed, and by referring to the table a number will be found 
representing the quantity of sperm that would have been con- 
sumed by the two candles in ten minutes, which number | 
multiplied by the average readings of the photometer and di 
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‘exhibit the same fear of steam which is to be found in the same 
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THE INTERNATIONAL AGRICULTURAL 
EXHIBITION AT AMSTERDAM. 


A WRITER in the Atheneum recently grumbled that a book on 
Holland-—or professing to treat of that country—contained no 
description of, or allusion to, the windmill or to the stork. 
Apparently the windmill is giving way, even in Holland, to more 
modern and efficient motors. Windmills are less obtrusive in 
the landscape than they were twenty, or even ten, years ago, 
and those that are left show by chimney or engine-shed that the 
proprietors have called steam to their aid. Here and there, as 
one passes through the country, may be seen a huge engine- 
house, breaking the line of the horizon on the vast expanse of 
level meadow. Under the roofs of these large buildings is the 
power of a score of windmills, which formerly dotted the land- 
scape of those wide pastures, and kept them free of the water, 
with which man is ever struggling in Holland. But in Holland, 
as elsewhere, old ideas die hard, and farmers and smail traders 


classes elsewhere. This feeling has kept the windmill and the 
horse mill going on many a Dutchfarm. The stride from these 
primitive appliances to the steam engine is too great to be 
covered at once, and by one generation, and hence we find ina 
show like that at Amsterdam much attention given to horse 
powers. The oldest and simplest form of these is that in which 
the horse is harnessed to a beam, and made to walk round with 
it. This constant walking in a small circle is not good exercise 
for horses, and when kept too long at it blindness ensues. But for 
short spells of work, chaff-cutting, grinding corn, or pumping 
water, the horse-power is still very handy on those small, or 
comparatively small, occupations of land where steam is not 
introduced. Even at the Royal Agricultural Society’s Show at 
Shrewsbury this year, the machinery of the working dairy 
received its power from a horse which trod its weary round at 
the back of the shedding. One of the best forms of application 
of animal power is the treadmill, because the weight of the man 
or beast is all put into the work; and perhaps the most efficient 
animal-power machine is that at Carisbrook Castle, where the 
donkey raises water 200ft. by treading inside a wheel like a 
squirrel cage. This form of wheel las not been imitated for 
horses, but an attempt to improve on the old horizontal bar is 


made by placing the horse on an. inclined plane, which is an 
endless band, and gives motion to the machinery. This method 
has the advantage of giving the horse a square pull on both 
shoulders, but the loss of power involved in the friction engen- 
dered in the method of keeping the inclined plane, or platform, 
steady must be immense. There was but one of these machines 
on the ground, under the head of “Treadle mills for a large 
farm,” and exhibited by Landré and Glinderman, of Amsterdam. 
The platform was supported on twenty-six castors—thirteen on 
each side—and all the friction of these was enountered not in 
the necessary resistance of bearings used in the distribution of 
power, but merely to enable the horse to push the machinery 
round with his feet. These horse-powers are by no means new, 
but they have not been exhibited much in England of late. 
Their sole recommendation is that they afford a better position 
to the horse, but this advantage must be largely discounted by 
the difficulty to which we allude. No one would in these days 
use horse mills very extensively or for very lengthened periods 
at a stretch, and hence the simpler, if less adapted to equine 
physiology, form of horizontal bar continues in favour. Holland 
is a land of small farmers and small methods of farming, hence 
the attention paid to horse-power, which will grind a little corn 


| one hour, cut chaff the next, and it maybe drive a churn, while 


the man who would otherwise be at the crank may be set to 
more remunerative work. 

The thrashing machine trials ended in favour of Messrs. 
Ransomes, Head, and Jefferies, who received the prize of honour 
value 500 gulden. The French machine, by A. Albaret, of 
Liancourt—which we have mentioned as giving much trouble, 
in consequence of the weakness of the bands which drove the 
dynamometer—takes second prize ; Merlin and Co., of Vierzon, 
the third ; and Messrs. Nalder and Nalder, of Wantage, Berk- 
shire, the fourth. The latter machines stood on the shaky 
ground, where the corn mill we have mentioned was so severely 
tried in more than one sense. The machine, called “Simplex,” 
is very compact in its arrangements, and did its work very well. 
Judging on the Continent is a curious art, and possibly the idea 
was that not much complaint could be made if an English firm 
headed the list and one brought up the rear, with two French- 
men sandwiched between them for second and third prizes, 


especially as the managers of a Dutch show did not give a prize 
to their own countrymen. At all events the trials served to 
initiate the Dutch farmers in the art of threshing by power, 
and to amuse a large number of spectators who collected round 
the machines during the three days that the trials lasted. Some 
of the corn to be threshed in these trials had been cut before 
ripening, and the rye was very small. Messrs. Ransomes, Head, 
and Jefferies also received prizes for rakes and haymakers, and 
four gold and two silver medals for ploughs ; the latter imple- 
ment was not largely shown, but all the leading English makers 
were represented. In fact, though an agricultural country, 
Holland has so large an area under pasture that it is not the 
best possible market for ploughs. ‘ 

Dairy produce and dairy appliances were, of course, largely 
shown. A working dairy—not very active, by-the-bye—was 
established in the grounds. Cheese and butter were exhibited 
in a great hall, built in the Moorish style, and entered under a 
handsomely proportioned horseshoe arch. The front of the 
building exhibits the turrets and colonnades characteristic of 
the style, and the interior decoration was of the same character. 
It was in the central avenue of this hall, in a sort of alcove 
formed by columns in Mauresque style, that the King of 
Holland met the committee at the inauguration of the Exhibi- 
tion. His Majesty was in a good position to see the foundation 
of the wealth of his country, for he had around him the dairy 
produce, the flax, grain, oil, tobacco, and the manufactured 
goods, for which the Dutch are famous. The butter and cheese 
were exhibited with much skill, and the former was cooled by 
running a stream of water in a wooden flume just over 
the tubs. One feature of the butter exhibition was highly 
to be commended. A practised eye may tell the quality 
of butter in bulk, but less experienced people require 
some further contact. This was afforded at one or two 
of the stands by breaking bulk and stationing a young 
woman to serve out tasting brods. She seemed to do a large 
trade. The cheese was exhibited in the two forms with which 
the grocers make us familiar—spherical and flat ; but they were 
varnished and polished to such an extent that almost led one to 
doubt their identity had not the olfactory nerves been abun- 
dantly warned of the presence of kaseine, On the walls and 
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by 20 will give the illuminating power of the gas in terms of | principle of this photometer is, that the richer the gas in | are not very liable to get out of order, so are more useful 
standard candles consuming at the rate of 120 grains per hour, the | j]]uminati wer, the less will be the pressure necessary | for testing than are the standard candl Th 
only correction necessary being for the temperature of the gas and P ey must, 
the barometric pressure of the atmosphere at the time of the to produce the Tin. flame, consequently the value of the.| however, be kept in good repair. At the top of the photo- 
experiment should these have varied from the standard of the is determined by the pressure upon it necessary to pro- | meter case are two concentric chimneys of perforated 
60 deg. Fah. and 30in.” duce the result, which pressure is accurately indicated by | zinc, to pass off the products of combustion without inter- 

The whole arrangement described thus far is a Letheby’s | the apparatus. The axis of the index works upon friction | fering with the steadiness of the flame. The outer chimney 
yf improved photometer, of which several have been made | rollers, which have been found to greatly exalt the sensi- | is cylindrical, and closed at the top; the inner chimney 
: by Messrs. Sugg and Co. for the Canadian Government, | tiveness of itsmotions. The water level in this instrument | has a conical form. ‘The waste products escape hori- 

and others for various English companies. One of being liable sometimes to vary quickly by evaporation, a | zontally, chiefly through the perforations near the top of 
Lowe's jet photometer, maaan te anaes Kirkham and | screw plunger is under the control of the operator, by | the outer cylinder. Air enters the photometer case at the 
Sugg, is also in use at Messrs. Sugg’s Strand office. The | pressing down which pret into the water, the level of | bottom, underneath the apparatus, so that it cannot blow 

enters by two leather governors, the heaviest of which the latter can be quick y regulated asdesired. The instru- | directly upon the flame. J 
is set at the ure of lin. of water; the lightest is under | ment is also furnished with a cock to blow off its gaseous| The™“Sugg illuminating power meter” is also in use 
the control of the operator and can be set to any pressure. | Contents B ya‘ when a fresh sample of gas has to be on the premises in the Strand. Its principle is that the 
These two governors are outside the wooden case of the | introduced. The white glass front of the case of the | richer the gas, the less is the quantity burnt ina given 

: photomoter. The gas next to the regulating cock, photometer has a sheet of cobalt blue glass, Tin. wide, | time. A standard Argand burner is used, and the pressure 
- which is pierced by a slit and not by a hole, so that the | crossing it, and in regulating the length of the flame, the is so adjusted that the flame is 3in. long, under which 
pressure may be more gradually regulated. On entering | top and bottom of the latter have to be made to coincide | conditions 16-candle gas should give exactly the'tight of 
the case, the gas is passed into a chamber, in which it with lines from the eye of the operator, passing the top or | sixteen candles, with a consumption of 5ft. The instru- 
resses upon a volume of water carrying a float, the whole bottom of the blue glass, to lines marked on the wooden back | ment is of use in gas works for rapid gas tests, as it takes 
orming a pressure gauge. The float is connected with the | of the inside of the case of the photometer. These photo- | but about five minutes to adjust. 
index by means of multiplying gear, which gear magnifies | Meters are much in use in gasworks, the same gas sometimes | The “Methven screen” is much used in gas works. It 
the motion on the half-circle of the dial. The gas next | passing through five or six in all of them at different stages consists of a small rectangular opening in a metal plate, 
passes through the cylindrical steatite burner, the hole of its manufacture, so that when the quality of the gas | permitting light equal to that of two candles to pass from 
through which is accurately ground to its proper diameter. alters anywhere, the man on the watch gives warning at | a standard gas flame 3in. long placed behind it. It will 
In use, the whole apparatus is so adjusted that the vertical | once. About a dozen of these photometers are in use in | work accurately enough for practical purposes, with the 
tongue of burning gas shall be exactly Tin. long. The Bromley gas works alone. They work continuously, and | variations between 15 and 20-candle gas, 
Table to Facilitate the Correction of the Volunie of Gas at Different Temperatures and under Different Atmospheric Pressures, 
Ther. | | | 
: Bar.| 40° | 42° | 44° | 46 | 48° | 50° | 52” | 54° | 56° | 58° | 60° | 62” | 64° | G6 | 68 | 70° | 72° | 74° | 76° | 78° | 80° | 2° | 84 
28-0 | -974| +970, -965| -960| -956| -951| -946| -942| -937| -932, -927| -o22| -917| -907! -902 | | | -s87 | -881 | -875 | -870 
28°1 978 “973 -969| -964) +959) +955) -951| -945| -941) | +980) +926} +921] *916] -911 -905 | -900 | *895 | -890 | -8s4 | -879 | -873 
28-2, | -977  -972| -967| -963| -958| -953| -949| “944 -929| “924 | -914/ -909 | -904 | -898 | “893 | | -882 | -876 
28°3 | -990| -985| -980 -976| -971| -966| -961| -957| -952| -947| -942| -937/ -932| -928|  -912| -907 | -902 | -896 | -891 | -885 | -880 
28-4 | -993 | -988 -984| -979| -970/ -965!| -960| -955| -951| -946/ -941| -936| -931| 926 | -915| -910| -905 | -900 | -894 | -888 | -883 
: 28°5| -997| -992/ -987| -983| -978| -973| -968| -964] -959| -954| -949 | -939| -934| -929| -924 | -914| -908 | -903 | -s97 | -s92 | 
28°6 | 1-001} -995| -991| -986| -9s1| -977| -972| -967| -962| -958| -953| -947| -943| -938| -932| -927| -922| -917| -912| -906 | -901 | -895 | -ss9 
28°7 | 1-004 | -999| -994 | ‘990 | -985| -980| -975| -970| -966| -961| -956| -951| -946| -941| -936| -925 | -920| -915| -909 | -904 | -898 | -893 
28°8 | 1-007 | 1-003 | -998| -993| -988| -984| -979| -974| -969| -964| -959| -954| -949| -944| -939| -929| -924| -918 | -913 | -907| -901 | -896 
| 1-011 | 1-006 | 1-001 | -997| -992| -987| -982| -977| -973| -968| -963| -958| -948| -942| -937/ -932| -927| -921 | -916 | -910 | -905 | -899 
29°0 | 1°014 | 1°010 | 1-005 | 1-000 *995 “986 “981 “976 ‘971 *956 *951 “946 “941 *935 | | | | | | 
29°1 | 17018 | 1°013 | 1°008 1°004 “999 “994 “989 “984 “979 “975 “964 “954 “949 “944 “939 | | °928 | | | | 
29°2 | 1°021 | 1°017 | 1-012 1-007 1-002 “988 *982 *978 ‘973 | °968 *963 *958 *952 *947 “942 | | °931 | | °920 | | 
29°3 | 1°025 | 1-020 | 1°015 | 1-011 | 1-006 | 1-001 “996 “991 “986 “981 | | | | | | | 
29°4 | 1°028 | 1°024 | 1°019 1-014 1°009 | 1°004 “999 “995 “985 *980 *975 “964 *954 *949 | °943 | | | | | 
29°5 | 1°032 | 1°027 | 1°022 | Los 1°013 | 17008 | 1°003 *993 “983 “978 “968 *957 | | | | 930 | -919 
29°6 | 1°036 | 1°031 | 1°026 | 1°016 | 1°011 | 1°006 | 1°001 *992 *986 “981 “976 ‘971 *966 *955 | 950 | | | °933 | °927 | 
; 29°7 | 17039 | 1-034 | 1°029 | 1-025 | 1-019 | 1°015 | 1°010 | 1°005 | 1-000 “990 “985 “974 “969 “964 | °959 | °953 | | | | | 
29°8 | 1°043 | 1°038 | 1°033 | 1°028 17023 | 1°018 | 1°013 | 1-008 | 1-003 “998 “993 “988 “978 *972 | *962 | | | °946 | | :934 | 
29°9 | 1-046 | 1°041 | 1°036 | 1°031 | 1°026 | 1°022 | 1°017 | 1°012 | 1-007 | 1°002 *997 “991 *986 “981 “976 “970 | | | | | | | 
30°0 | 1°050 | 1°045 | 1°040 | 1-035 1-030 | 1°025 | 1°020 | 1°015 | 1°010 | 1°005 | 1-000 *995 *990 “985 “979 974 *968 | °963 | °958 | | °946 941 *935 
30°1 | 1°053 | 1-048 | 1-043 | 1°038 | 1°033 | 1°029 | 1°024 | 1-019 | 1°014 | 1°009 | 1°003 | °998 ‘977-972 | -966 | 961 | 950 | “944 | 938 
30°2 | 1°057 | 1°052 1-047 | 1-042 | 1-037 | 1-082 | 1-027 | 1-022 | 1-017 | 1-012 | 1-007 | 1-002 *996 “986 “980 *975 | | °964 | ‘959 | | °947 | 
30°3 | 1°060 | 1°055 | 1-050 | 1-045 1°040 | 1°036 | 1°030 | 1-025 | 1°020 | 1°015 | 1°010 | 1 005 | 1°000 “989 “984 | ‘973 | °968 | | °956 | *950 “945 
: 30°4 | 1°064 | 1-059 17054 | 1-049 1°044 | 1°039 | 1°084 | 1°029 | 1-024 | 1°019 | 1°014 1°008 | 1°003 *993 *987 982 | | -971 | 965 | | -954 | 948 
30°5 | 1°067 062 | 1°057 | 1°052 1°047 | 1°042 | 1°037 | 1°032 | 1°027 | 17022 | 1-017 | 1°012 | 1°006 | 1-001 “990 | | | | °963 | 
30°6 | 1°071 | 1°066 1°061 | 1-056 | 1°051 | 1-046 | 1°041 | 1-036 | 1°031 | 1°026 | 1°020 1°015 | 1°°10 “999 "994 *988 | “977 | | | | 
| 
30°7 | 1°074 | 1-069 1°064 | 1-059 1°054 | 1°049 | 1°044 | 1°039 | 1°034 | 1°029 | 1-024 | 1-018 | 1°013 | 1°008 1°003 | °992 | | °981 | ‘975 | °969 | | 
30°8 | 1-078 | 1-073 1-068 | 1°063 1°058 | 1°053 | 1°048 | 1-043 | 1°037 | 1°0382 | 1°027 1°022 | 1°017 | | 1°006 | 1°000 | | | | 972 | *961 
30°9 | 1-081 1-076 1°071 1-066 1-061 | 1°056 | 1°051 | 1°046 | 1°041 | 1°036 | 1°031 1°025 | 1-020 | 17015 1-009 | 1°004 | -998 | -993 | -987 | 982 | | *970 | *964 
31°0 | 1°085 17080 | 17075 1°070 | 1-065 | 1-060 | 1-055 | 1°049 | 1-044 | 1-039 | 1°034 , 1°029 | 1°023 1-018 | 1°013 | 1°007 | 1-002 | | °985 | 973 | *967 
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tables of this building were many maps, diagrams, and tables 
of calculations connected with what we may call the science of 
agriculture. Models of silos were to be seen here, and amongst 
the entries, one by Lord Walsingham, which was not to be found 
on the tables, was entered in the catalogue. 

Novelties in the machinery department were almost confined 
to methods of painting and decorating engine work by some of 
the Continental exhibitors. Some of these were very gaudy in 
paint and external metal work. A portable engine encased in 
rolished brags might be distinguished from any part of the ground 

y those accustomed to the more sober ns and blacks with 
which we cover our work on this side of the Channel. 


LORD RAYLEIGH’S EXPERIMENTS ON LIGHT. 


Lorp RaY3x1GH, the president of the British Association at 
Montreal, has in the past devoted much attention to the subject 
of light ; his papers on the subject have appeared in the publi- 
cations of various scientific bodies, and in the Philosophical 
Magazine and other scientific journals, 

In some of his earlier experiments he worked at the repro- 
duction of diffraction gratings by means of photography, the 
latter having such minute delineating power. At first he 
thought of drawing gratings on a large scale and then reducing 
them by means of photography, but abandoned the idea chiefly 
because he thought it doubtful whether photographic or other 
lenses were capable of doing the work. He, therefore, began by 
taking a Nobert’s grating with 3000 lines to the inch, and print- 
ing an impression from it direct, upon a dry photographic plate, 
just as transparencies are taken for the magic-lantern. In the 
printing he used almost parallel rays of solar light, so that if the 
two plates did not touch at particular places, a shadow image of 
the adjacent lines might nevertheless be thrown upon the sensi- 
tive surface. He thus produced copies comparing not unfavour- 
ably with the original. The photographic plates had to be very 
flat; even patent plate was scarcely flat enough, the use of 
worked glass being the remedy. 

The vehicle for the sensitive photographic salts employed by 
him was sometimes collodion, sometimes albumen, both of which 
give delicately thin films. With these vehicles almost any 
photographie dry process would answer the purpose, and after 
a little practice he could produce copies equal to the originals in 
defining power, so far as he could see. After partial develop- 
ment he cleared the more transparent parts with iodine, after 
which the deposit in the intensifying process fell entirely upon 
the parts intended to be opaque. With the copies the nickel 
line between the D lines is easily seen. He worked in a dark 
room, with a slit in its shutter, and the grating placed at a dis- 
tance from the slit. No collimator was used. The telescope 
consisted of a single lens of about 30in. focus, with an ordinary 
eyepiece held independently. He prefers this arrangement to 
placing the whole arrangement upon one stand, as in the ordi- 
nary spectroscope. 

He also experimented on the reproduction of gratings by means 
of bichromated gelatine, omitting the colouring matters usually 
added thereto in the carbon process. He poured on the bichro- 
mated gelatine as he would collodion, and allowed the film to 
dry in the dark. The printing was done by a few minutes’ 
exposure to direct sunlight, and the development by treatment 
with warm water, which dissolved off the gelatine where not 
acted upon by light. The gratings thus produced were transparent 
in every part alike, yet they gave brilliant spectra; the effect, there- 
fore, must have been produced by thealternate linearelevationsand 
depressions of the surface. By pressing soft sealing wax on these 
transparent gratings, the wax assumed the appearance of mother- 
of-pearl. He does not think that in the development any of the 
gelatine was dissolved away, but this conclusion, when viewed 
by the experience of those versed in the carbon process, is 
doubtful. The gelatine may have been rendered insoluble 
throughout its front surface, yet some of its organic constituents 
may have found their way through the exterior skin. There 
was uncertainty in the production of these gelatine gratings, 
but one or two of much perfection were made, giving spectra 
surpassing the original in brightness. The reason, he says, is 
that “on account of the broadening of the shadow of the 
scratch, a more favourable ratio is established between the 
breadths of the alternate parts.” From the appearance of these 
earlier photographed gratings under the microscope, he con- 
cluded that 6000 lines to the inch could be printed by the 
method, by which, also, the cost of diffraction gratings was 
likely to be considerably reduced. 

In later experiments he discovered that he could photograph 
a piece of striped stuff, to produce an image on such a scale that 
there was room for about 200 lines in front of the pupil of the 
eye, capable of showing lateral images of a candle. The reduc- 
tion was effected in a camera. He soon found that optical 
appliances are inadequate to the production of very fine 
gratings, from inherent imperfections in lenses, as well as from 
impediments due to the laws of light. Nevertheless, he thinks 
that by means of very special appliances, it might, perhaps, be 
possible to get 3000 lines to the inch by this method, although 
the prospect is not particularly promising. 

Direct printing from cut gratings he, therefore, considers to 
be the best method. He takes care that during the printing 
the glass front of the printing frame is at approximately a right 
angle to the incident light of the sun. Usually, he cuts off 
most of the side light by partially closing the shutters of the 
room, but he cannot say whether this is necessary, With the 
more sensitive processes artificial light may be employed. Lord 
Rayleigh made some copies of gratings by the aid of a moderator 
lamp with its globe removed; the printing was done at a dis- 
tance of 2ft. All the glass surfaces have to be very clean, the 
pressure in the printing frame is moderate and even, and when 
the photographic film is delicate, care must be taken not to 
scratch it by a sliding rubbing motion. He is careful not to 
injure the engraved face of a grating, so scarcely ever touches 
it with wash leather or any other solid. He prefers to wash it, 
when soiled, with a stream of water from a tap, afterwards 
flooding it with pure alcohol, and then setting it up to dry 
spontaneously. After taking several hundreds of copies of his 
gratings, the originals have scarcely, if at all, deteriorated. He 
finds that out of a package of two dozen 5 by 4 sheets of patent 
plate, as sold by the dealers, three or four may usually be 
selected flat. enough for the photographing of gratings. Plates 
of the size mentioned may be cut with a diamond, and will do 
very well for four gratings, but it saves work and trouble not to 
cut them until they have been coated with the photographic film. 

Lord Rayleigh, after trying many processes, some of which he 
abandoned, he says, for reasons which might not have necessi- 
tated their abandonment in the hands of a skilled photographer, 
felt most inclined to recommend Mr. G. Wharton Simpson’s 
collodio-chloride process for preparing the plates. The details 
of this process may be found in photographic works, but it consists 
essentially in first coating the plate with dilute albumen, and 
drying it, then coating it in the developing room with an emul- 
sion of chloride of silver in collodion; the emulsion contains a 


slight excess of free nitrate of silver. The exposure for print- 
ing is about five or seven minutes to the autumn sun; no 
development is necessary. The plates are washed in water, and 
then, without any toning, fixed with thiosulphate of soda. He 
increases the brilliancy of the spectra by finally washing these 
photographed gratings with corrosive sublimate, which, however, 
probably destroys their permanency. The use of very finely 
divided diffraction gratings is, Lord Rayleigh points out, not 
necessarily an advantage in the investigation of the solar 
spectrum, although it conduces to brilliancy. He has two by 
Nobert, one containing 3000 and the other 6000 lines to the 
square inch. The spectra of the 3000-line grating were much 
the best in respect of definition, and the same was the case with 
the photographic copies. The extra brilliancy of spectra with 
more lines is of no use if a higher magnifying power is necessary 
than the spectra will bear. 

In testing gratings, Lord Rayleigh prefers to work in a dark 
room, with a slit in the shutter, through which a direct beam of 
sunlight is steadily sent by means of a heliostat. He makes 
the slits cheaply, instead of using the ordinary appliances, but, 
at the same time time, loses the power of regulating the width 
by a screw motion. His plan is to coat a sheet of glass with 
tinfoil; weak shellac varnish is used to make the tinfoil adhere; 
the alcohol is allowed to evaporate, and after application of the 
tinfoil, the shellac film is softened by heat. Had paste been 
used, time would have been necessary to permit the drying of the 
aqueous film between the impermeable glass and tinfoil. To 
make a slit, it is next only necessary to cut a straight line in the 
foil with a sharp knife, and to wipe the line of the cut with a 
rag moistened with alcohol. Broader slits are made by removing 
the foil between two parallel cuts, 

Despite his care in selecting samples of patent plate, it is 
evident from his records that, altogether, there is much more 
safety in using samples of worked glass for delicate photographic 
productions of this kind. With worked glass copies from the 
3000-line grating, he can usually make out. nearly, but not quite, 
all that is shown in Angstrém’s map. Among the photographic 
gratings on picked patent plate there are usually some whose 
performance is less satisfactory, though most of them, under 
low powers, will bear fair tests. He is uncertain as to the limits 
attainable of photographing fine lines in this way, but thinks it 
possible, that with a flexible support to the film, such as mica 
instead of glass, ten or twelve thousand lines to the inch might be 
copied. Gratings may also be made on Brewster’s principle, by 
taking a cast. Lord Rayleigh has obtained fair results by 
allowing filtered gelatine to dry, after being poured on the 
3000-line Nobert grating. This method is attended with risk 
to the original, and has other objections. 

In the present article we have summarised one portion only 
of Lord Rayleigh’s researches on light, and may deal with the 
rest hereafter. 


FOREIGN NOTES. 


THE competitive torpedo boat trials, instituted for the pur- 
pose of determining the most suitable design of this class of 
craft for the Imperial German Navy, have now commenced at 
Kiel. On the 25th ult., General von Caprivi, the Minister of 
Marine, opened the trials in person, and some months must 
necessarily elapse before they are brought to a close. As yet 
but three firms have sent their experimental torpedo boats to 
Kiel, viz., Messrs. Schichau, of Elbing, Messrs. Thornycroft, of 
London, and the Vulcan Company, of Stettin. Two further 
firms—the Weser Company, of Bremen, and Messrs. Yarrow and 
Co., of London—will place their boats at the disposal of the 
Imperial Admiralty within a few weeks’ time. When it became 
known that foreign builders had been invited to supply boats 
for trial, the press of the Fatherland took the matter up, and it 
is therefore impossible for the general public to form a true 
estimate of what is really taking place. In England such a 
proceeding would be impossible, as every technical question is 
judged upon its own merits, from whatever part of the globe it 
may have emanated. At present there are three bond fide 
torpedo boat builders in Germany, viz., at Bremen, Stettin, and 
Elbing, all of which have simply followed the lead of Messrs. 
Yarrow and Thornycroft, utilising the experience of those firms, 
which they publish so freely. 

Now, as well-known German builders, such as the Vulcan and 
Weser Companies, do not systematically {supply the general 
German press with anecdotical accounts of extraordinary trial 
trips, it is natural that an overflow must be found somewhere. 
The boats supplied by Mr. F. Schichau, of Elbing, the builder 
of such celebrated vessels as the Mowe, Habicht, the Rhine tug 
Disch, and the Schichau torpedo boats for Russia, therefore 
afford the best subject for eulogy. Here is an extract from one 
of the first German military papers :—“ The English Thorny- 
croft boat had realised a speed of 19°9 knots on the Themse 
with a German crew. .... The Weser boats were unsuccessful, 
and the Vulcan boats did not approach the results attained by 
the English boat—Thornycroft. A great change took place, 
however, when the Schichau boat took part in the trials, and this 
wonderful craft realised the speed of 21:26 nautical miles per 
hour, beating the Thornycroft boat by one mile per hour.” 
Within the last few months article upon article has appeared in 
the German press on the same subject, and the only question is, 
“Why does not the whole world acknowledge the supremacy 
of the ‘Fatherland Shipbuilding Industry ? ” ; 

The answer is simply this, viz., that it is a very easy matter 
to build a steel shell, 37 metres long, to hold engines of 1000 
indicated horse-power, but that the simple fact of driving a 
shaky boat through the water at 21 knots per hour is worthless 
for anything but advertisement. It has already been observed 
that two English firms—Thornycroft and Yarrow—have received 
orders to supply boats for trial. The first-named firm has sent 
two boats to Kiel, a second-class and a medium first-class boat. 
Now it is known that these English boats have not met with a 
single mishap, whilst the Vulcan Company has had trouble 
with its engines, the Weser Company with its boilers, and 
the Elbing firm with the entire hulls of their boats, as, for 
instance, twisting the rudder and rudder frame almost double. 
The admirable work turned out by the Vulean Company for the 
Chinese Guvernment proves very clearly what can be done by a 
substantial firm when left to its own resources, and though the 
small boats supplied by this firm cannot possibly equal inspeed the 
large Elbing boats, it is generally known that they surpass the 
latter in strength and durability. A second-class boat, built by 
Messrs. Thornycroft, has not been approved by the German 
Admiralty owing to its small breadth of beam and consequent 
unseaworthiness, but it is reported that another English firm 
has sent in a design for a combined steam launch and torpedo 
boat, having a mean speed of at least 14°5 knots per hour, which 


is likely to fulfil all requirements that can be made on this class 
of craft. It will be remembered that Messrs. Yarrow and Co., 
of Poplar, have undertaken to supply a torpedo boat of the first- 
class to the German Government. It is expected that this craft 
will arrive in Kiel Harbour during the last week of the present 
month, and that the regular tug of war will then begin, as the 


first batch of Weser boats will probably have been provided with 
new boilers by them. 

It is reported that Mr. Friedrich Krupp, of Essen, will before 
long hold a series of important gun trials on his range near 
Duelmen, so that the qualities of the latest design of Krupp 
gun may be tested in the presence of the leading artillerists of 
Europe. These trials are expected to prove even more interest- 
ing than those which took place on the same ground some years 
back, as very little trustworthy information has been published 
of late regarding the doings at Essen. 

The trials of the Imperial Chinese “protected ” cruiser Tsi 
Yuen have just come to a very successful termination, both as 
regards speed and power of manceuvring. The speed guaran- 
teed by contract was 15 knots per hour, but this rate was ex- 
ceeded by nearly one knot per hour during a four hours’ run. 
Mr. Haack, of the Vulcan Company, Stettin, deserves much 
credit for introducing a new and successful type of deck- 
armoured cruiser, as the design of the Tsi Yuen presents many 
novelties, 


LOUGH ERNE DRAINAGE—LARGE SLUICE AT 
BELLEEK. 


On page 218 we give the first of several engravings repre- 
senting the large new sluices erected at Belleek, from the 
designs and under the free roller system patents of Mr. F. G. 
M. Stoney, M.LC.E., of Westminster. Further drawings with 
description of these remarkable sluices will appear in another 
impression. 


A BRIEF HISTORY OF ELECTRIC AND 
MAGNETIC LOCOMOTION. 
By E. M. BENTLEY. 

THE electric motor was invented over fifty years ago, and has 
been in extensive use ever since. The first inventor is a matter of 
some dispute, but the invention follows very naturally from the 
investigations in electro-magnetism made by Professcr Henry 
about 1830. Probably the first motor giving direct rotary motion 
was made by Sturgeon in 1832. A number of others soon followed, 
but the one attracting the most attention, and on which great 
hopes were based, was invented by Thomas Davenport, of Brandon, 
Vt., and was fully described in the American Journal! of Science 
and Arts for April, 1837. Of his experiment it was said, ‘‘ One of 
the machines with a motive wheel only 7in. in diameter has been 
attached to a turning lathe, and moves it with astonishing ——— 
compared with the small size of the propelling engine.” We 
find the following financial appeal, which to the stock sellers of 
the present day must seem an example of untutored simplicity: 
“For the purpose of raising funds to carry on experiments, &c., a 
joint stock association has been formed in New York, of which Mr. 
Edwin Williams, No. 76, Cedar-street, is agent. By this arrange- 
ment, the principal interests of the patent for the United States 
and Europe being placed in a stock of three thousand shares, the 

roprietors offer an opportunity to public spirited individuals to 
aaa associated with them in the enterprise, which it is hoped 
for the benefit of mankind may be successful.” Another electric 
motor attracting wide attention about that time was invented by 
Professor Charles G. Page, of Washington, D.C. An account of 
this motor and its application to locomotive purposes was given in 
a lecture delivered by the inventor in New York, and printed in 
the Scientific American of November 15th, 1851. At that early 
date electric motors were lied to] ti on 
having 


fully app 
land and water. In April, 1837, Sturgeon announced his 
succeeded in propelling a boat, and also a locomotive carriage, by 
electro-magnetism—see ‘‘ Sturgeon’s Annals of Electricity,” vol. i. 
p. 250. In the same publication for October, 1840, are givena 
cut and description of the electric locomotive of Uriah Clark, of 
Leicester, England, which was run for two months on a circular 
track at the Leicester Exhibition of that year. Davenport, whose 
motor was mentioned above, ran a locomotive in 1842 on a railway 
near Glasgow. This locomotive, which is described in the lecture 
by Professor Page, above cited, weighed five tons, and develope 
1-horse power, attaining a speed of four milesan hour. In 
country, about the same time, Professor Page obtained an appfo- 
priation from Congress to aid in experiments on this subject, and 
constructed a locomotive which travelled from Washington ‘ to 
Bladensburg on the Baltimore and Ohio Railroad. In eiectric 
locomotion by water, the most successful inventor was@ Pro- 
fessor Jacobi, who, in 1839, propelled a boat by electricity on 
the Neva. The following very interesting letter from Jacobi to 
Faraday is found in the Mechanics’ Journal, 1839, vol. xxxii. p. 
64 :—‘* During the past autumn, and at a season already too far 
advanced, I made, as you perhaps have learned from the gazettes, 
the first experiments in navigation on the Neva, with a ten-oared 
shallop furnished with paddle-wheels, which were put into motion 
by an electro-magnetic engine. Although we journeyed duri 
entire days, and usually with ten or twelve persons on board, 
was not well satisfied with this first trial ; for there were so many 
faults of construction and want of i tion in hines and 
batteries which could not be repaired on the spot, that I was 
terribly annoyed. All these repairs and important changes bein 
accomplished, the experiments will shortly be recommenced. I 
Heaven preserve my health, which is a little affected by continual 
labours, I hope that within a year from this time I shall have 
equipped an electro-magnetic vessel of from 40 to 50-horse power.” 
In all the inventions I have described the source of electricity was 
a galvanic battery carried by the locomotive itself; but others used 
a stationary generator, and conducted the electricity to the pro- 
pelling motor by means of conductors laid along the track or by 
the rails themselves. Mr. Pinkus, an Englishman, invented, in 
1840, an electric railway of this description; from his stationary 
source of supply the current was led to his moving locomotive by 
two copper conductors, which were fastened to a beam of insu- 
lating material laid between the rails; two sliding blocks of copper 
depended from the locomotive and rested in contact with the two 
conductors respectively, and from thence to the two blocks the 
current passed to the propelling motor on the train. Pt i" 
electric railway is fully described in his English patent, 
No. 8644, of 1840. A railway of this kind is described im the 
Mechanics’ Magazine for 1847, vol. xlvii., page 559. I6 was 
invented by Messrs. Lilly and Colton, of Pittsburg, Pa, In the 
description it is said: ‘‘ The power is — not to the locomotive, 
but to the track, and herein consists the novelty of the invention 
or discovery. Two currents of electricity, positive and negative, are 
applied to the rails, and from thence communicated with the engine. 
e latter is provided with two magnets, which, by a process of 
attraction and repulsion, drive the car over the track. Heretofore 
the propelling power has been used on the car itself ; in this instance, 
however, the power is in the rails, and an engineer may remain 
in one town and with his battery send a locomotive and train to 
any distance required.” Of a later date is the railway of Bellet 
and De Rouvre, described in an English patent of 1864, No. 2681, 
in which two wires are stretched beneath the car to convey the 
current to the locomotive; also that of Hallez de Arros, of Nancy, 
France, in 1873, in which the inventor in his patent says, after 
describing his locomotive: ‘‘The battery or source of electrical 
power may be mounted on the carriage, as above described, or it 
might be fixed in position and the electrical current might be trans- 
mitted by conductorslaid otang he rails, or by the rails themselves.” 
In the railway invented by Mr. W. H. Knight and myself, which 
has recently gone into practical operation in Cleveland, in connee- 
tion with the Brush system, we make no extravagant claims to be 
the first persons to whom the idea of electric locomotion has come, 
but we do claim that we have taken up only devices which are free 
as air to every inventor, and by inventions of the utmost import- 
ance have rendered electric railways a ical succes, — 
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cation now being y used in France, but, we believe, unknown 


in England, will interest all those of our readers to whom the | 


question is of importance:—This system introduces an entirely 


new principle of lubrication, and one of undoubted efficacy. | 


The extreme simplicity of the mechanism, in ordinary cases 
being exposed to full view, is one of the best guarantees of its 
working with regularity. In all cases the apparatus consists of 
(1) a reservoir for oil at bottom ; (2) a gun-metal cushion or 
bearing in two parts, firmly fixed in grooves in the oil vessel and 
provided with ribs, which form it, as a whole, into a rectangular 
casing ; (3) a tightly fitting cover, or upper bars, which not only 
completes this cage, rendering the whole arrangement firm, but 
also isolates the oil vessel and the bearings from all contact with 
foreign substances. The cover is centrally pierced by a regu- 
lating screw with a nut, which regulates the play of the bear- 
ings. A pipe at the side of the reservoir shows the level of the 
oil within, and affords a means of re-filling the vessel when 
necessary. The mechanism for lubrication consists of a certain 
number of small capillary tubes in groups, fixed in the bearing, 
which they pierce perpendicularly to the axis of the shaft, and 
having their lower extremities plunged in the oil chamber. These 


capillary tubes are made of stalks of Indian rattan cane, forcibly | 
driven into holes pierced in the bearing to receive them, and then | 


cutoff flush with the surface of the bearing ; they are consequently 
in constant contact with the shaft or spindle. It will be readily 
understood that the rotation of the spindle draws the molecules 
of oil through the tubes of the cane touchingit. This empties 


the tube, and creating a vacuum, draws up, and at the same | 


time filters, the oil from the vessel; and this double action is 
performed more vigorously the more rapidly the spindle revolves. 
A coating of oil thus continuously enveloping the spindle 
and the bearings, the friction is reduced to a minimum. Per- 
fect lubrication is thus ensured, with economy in oil, and in 
hand labour—a very sersible diminution in the motive 
power required, and absolute safety from the heating of 
the bearings, which is so much to be dreaded in all engines, 
One single objection has been urged against the system, which 
otherwise every one has found perfectly to answer all require- 
ments, namely, “the tubes will in time become choked.” On 
the contrary, all experience hitherto—some of the lubricators 
having been in use for several years, often under abnormal con- 
ditions and under all temperatures, as in the winter of 1879-80— 
has gone to prove that these tubes, far from being choked by 
use, acquire, on the contrary, greater capillary power. These 
lubricators can replace all ordinary or other lubricators, both for 
plain shafts and for those with collars. The fact of the system 
of supj.-y only allowing the bearing to be oiled up to the collar 
of the shaft, prevents all leakage and keeps everything very 
clean. They can be left alone without attention or further 
supply of oil for a year. 

Vertical axles.—For use with vertical shafts, which, in the 
majority of cases revolve with great speed, the sketch, Fig. 3, 
shows at a glance the plan usually adopted, viz.:—A ring-shaped 
reservoir is fixed, surrounding the vertical shaft, below the 

ing. This is pierced horizontally by the tubes, which are 
then bent so as to dip perpendicularly into the oil vessel. A 
small copper collar is fitted on the axle, covering the oil vessel 
partially so as to prevent any loss of oil, The method of appli- 
cation may be varied to any extent. 

Brackcts.—Fig. 4 shows a hanging swan-neck bracket arranged 
for the same system of lubrication. The bearings may either be 
bedded firmly in the reservoir, as in ordinary plummer blocks, 
or may be adjustable so as to be set exactly in line and level 
with each other. They are provided with the same system of 
supply in both cases. Some such continuous lubrication is 
specially needful for machinery which is inaccessible, or at least 
not easily to be reached at frequent intervals, and especially in 
—_ gg belts are liable to be injured by being impregnated 
with oil. 

Loose pulleys.—The system may be applied to any ordin 
loose pulley, providing the diameter of the boss is large enoug 
to permit of a sufficient oil reservoir being made inside. In 
view of the continual motion of a pulley, no plan of oiling them 
has hitherto been successful, except by hand at frequent intervals, 
and at great risk unless done when the pulley is stopped. An 
endeavour has been made to supply this want by a system. The 
plan shown in Figs. 5 and 6 has been adopted after long study, 
and has proved by experience in many cases to answer its ends 
completely. It requires a somewhat large boss to admit of an oil 
chamber being constructed in it. The centrifugal force driving the 
oil to the circumference, keeps the ends of the tubes constantly 
immersed, and consequently supplied with oil, and, moreover, 
throws back into the vessel the oil which, after flying off from 
the surface of the spindle, has been collected by the annular 
grooves in the necks. Each end of the tube has a stud corre- 
sponding to it, so that the reservoir can be filled in any position 
of the pulley by unscrewing the stopper which is uppermost. 
Leakage in the reservoir is avoided by the use of a leather washer 
on the studs. The pulleys thus oiled once for all run for months 
perfectly lubricated and with great cleanliness, all the oil return- 
ing into the reservoir. A further advantage lies in the preserva- 
tion of the belts, which are generally almost impregnated with 
oil wasted by the pulleys, but which under this system are 
entirely free from this danger. 

Oil boxes.—The application of the system to grease boxes of 
carriages, locomotives, wagons, tramways, &c., can be easily 
arranged, using the existing materials. It is sufficient in some 
cases to apply a half ring of bronze pierced by the cane, which 
replaces the customary oiled pad or cushion, and is similarly held 
up in contact with the journal by springs. In other special 
cases the ordinary bearing is replaced by another bearing of like 
shape, containing a special arrangement which allows the 
through it of the cane above the journal. Each end of the cane 


Tue following description of a newand very simple form of lubri- 
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is thus bent down, leaving a sufficient length to descend into 
| the oil box. These plans, which are entirely independent of 
each other, can be applied singly or together, as may be found 
| suitable. Experience hitherto has proved that no loss of oil can 
take place through the boss, nor is the outside of the oil box 
covered with grease, and consequently with dust. Coal and 


other dust, which accidentall into the box by passing alo: 
the journal, falling to the cannot act the 
surfaces as happens in the case of oiled pads, where the 
agglomeration of foreign particles mixing with the oil forms a 
= of glue, and in time prevents the oil reaching the bearing 
surfaces. 


KD 


ABOVE we give a series of engravings showing a new section of 
steel or iron, together with some of its principal applications to 
the flooring of bridges and warehouses and other pu 
The section, which is illustrated in Fig. 1 as it is rolled, has 
recently been patented by Mr. W. H. Lindsay, Paddington Iron- 
works, W., and is being manufactured by the North-Eastern 
Steel Company, Middlesbrough-on-Tees. It is rolled in either 
iron or steel, and in six different sizes varying in depth from about 
3}in. to 7in. The improvement consists in utilising sections of 
splayed channel steel in which the top table is thicker than the 
sides. In this way, for any given platform or floor the actual 
weight of material used is reduced, while as the girders are 
made up by joining trade rolled sections at a point where the 
stresses are almost neutral, a single row of rivets is sufficient, and 
the cost of manufacture is lessened. The strength of the decking 
when rivetted upis very considerable. Each trough may be treated 
as a girder, but as each girder is connected to its fellow, it cannot 
deflect alone, but distributes part of the load to its neighbours. 
Fig. 2 shows the method of rivetting up the bars, this being 
the form used for ordinary flooring and decking, for supporting 
road and railway traffic, and for fireproof warehouse floors, the 
troughs being filled up with concrete when desired. Fig. 3 
indicates the application of the section to roof work, the trough 
coming in most conveniently asa valley gutter, besides affording 
a first-rate attachment for the principles. Fig. 4 shows the 
method of making piles for bridges, piers, and jetties. For 
light bridges up to 30ft. or 40ft. span, main girders can be 
entirely dispensed with, the troughs being laid longitudinally as 
in Fig. 5, with a light parapet or handrail at each side. For still 
larger spans, the troughs are formed into trusses by the addition 
of tie rods, and in this way a very economical girder can be 
constructed. Recently the War-office have adopted Mr. Lind- 
say’s section for building up rifle butis, no stays being required, 
and it is expected that it may come into use in the same 
department for bomb-proof covers. No doubt many other 
applications, such as. for sheet piling and cofferdams, will 
suggest themselves to the minds of our readers, but those 
illustrated will suffice to indicate the nature and general extent 
of Mr. Lindsay’s invention. 


APPARATUS FOR TESTING THE RESISTANCE 
OF LIGHTNING-RODS. 

Tue apparatus illustrated by the accompanying engravings 
consists of a magneto-inductor contained in a wooden box, and 
a small bridge board sliding into a recess at the bottom of the 
box. To the latter are affixed a German silver ring, a pointer— 
which also acts as a battery key—a small galvanometer, four 
terminals marked L B B E, and beneath the board a constant 
resistance. It is advisable when erecting a lightning-rod that a 
loose copper wire be connected to the point of it, running 
down parallel with it to the base; a connection may then be 
made to this, which would save the trouble of climbing up to 
the point each time the lightning-rod had to be tested. For 
economy sake, when erecting a lightning-rod, two ropes having 


FIG. 2. 


Section on A.A. 


the same sectional area as the single rope intended to be fitted 
might be used, both of them being connected to the earth plate 
and acting as a single conductor. One of the ropes could then 
have a connection screw fitted at the base T, so that it could be 
disconnected from earth for testing as required. When a 
lightning-rod is to be tested terminal L has to be connected to 
the point of the rod or the loose wire below, terminal E to a 
reliable earth, and terminals B B to the inductor. Then, by 
turning the inductor handle and pressing down the pointer on 
the board, a current is sent through the bridge, and if a deflec- 
tion be shown on the galvanometer the pointer—still being 
pressed down—must be turned to the left or right until the 
needle stends at zero. The graduations round the ring have 
been so arranged that in this position the pointer will stand at 
the figure corresponding to the resistance in ohms of the 
lightning-rod and its earth connection, The board must be so 
turned before the test is made that the needle of the galva- 
nometer swings freely and stands at zero, and it must be placed 


as far from the inductor as the leading wire supplied with the 
instrument will allow, that the galvanometer may not be affected 
by the magnetism of the magnets in the inductor. There is a 
small brass slide S at the back of the bridge board which, by 
withdrawing, sets the needle into action, and by pushing in 
lifts it off again. When measuring higher resistances the screw 
marked “tenfold” must be taken out ; the instrument will then 
measure tenfold the resistances marked on it, i.e., from 1 up to 
500 ohms. 

Its weight is only 841b. It is made by Messrs, Siemens 
Bros., who measured with it the lightning conductor on their 
large factory shaft, which is 135ft. high, obtaining the following 
results:—When measured from its own earth plate less than 
0'1 ohm; taking gas-pipe for earth, 5°3 ohms; taking water-pipe 
for earth, 0°6ohm. It need hardly be pointed out that this 
instrument provides what has been much wanted by electricians, 
and more especially by those who on land or sea are con 
in the efficiency of lightning conductors. 
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SELF-ACTING HORIZONTAL BORING 


MACHINE. 


MESSRS. SCHISCHKAR AND HARRISON, HALIFAX, ENGINEERS. 


THE accompanying illustration represents a horizontal boring 
machine, specially designed for the use of pulley manufacturers 
and others, The carriage or bed has a longitudinal traverse of 
3ft. 6in., the table having a transverse traverse of 18in., and will 
raise and lower Ift. 4in, from the centre of the bar. The fast 
headstack has a four-speeded cone, to take a 3}in, belt, the 

cone being 16in. diameter. The Lowmoor iron case 
hardened spindle is bored up to 20in., to allow a 2}in. bar to 
= The apparatus as shown on the table is for clamping the 
whilst boring out pulleys in the chuck. The total weight 

of the machine is 2 tons 4 cwt. 


THE DWIGHT LOCK NUT. 

THE accompanying engravings show square and hexagonal 
forms of a new lock nut made by the Dwight Nut Company, 
Springfield, Mass., materially different from anything which we 
have yet seen. They are copied from the American Journal of 
Railway Appliances, and require but little, if any, explanation. 


In each form each face has an arch-shaped concavity clear across 
it, leaving as boundaries two parallel straight edge bearing 
surfaces. The curve of this arch is preferably in the direction: 
in which the rolled grain of the iron runs. When the nut i: 
brought home, its body is sprung so that the lower portion i: 
spread and the upper part grips the bolt. 


THE NEW AMERICAN DYNAMITE GUN. 

A NEW monster air gun for discharging projectiles charged 
with dynamite has recently attracted coumdersite attention in 
America, having been described and illustrated in the Scientisic 
American, Harper's Weekly, and the Army and Navy Journal. 
The engraving we give herewith, and description, are taken from 
the first-named of these. The gun is the joint invention of a 
number of men under the leadership of Mr. H. D. Winsor, of 
New York. It is now undergoing a series of tests, ordered by 
the Government and carried out under Lieut. E. L. Zalinski. 

The object of the gun is to enable what are termed “ high 
explosives” to be employed in projectiles—that is to say, 
dynamite and other forms of nitro-glycerine. As many of our 
readers know, no og gp charged with any compound of 
nitro-glycerine would be allowed to be fired from our guns in 
this country. Gun-cotton even has been treated with great 
— and used with much care. The shock of discharge in an 

ary gun is so liable to fire nitro-glycerine, and thus to burst 
the gun, that even experimentally its use has been for- 
bidden. The gun or tube shown in the figure discharges its pro- 
jectiles by means of air and steam at high tension, The gun 


shown in Fig. 1 is a 4in. tube made at the Delamater Ironworks, 
New York, and it embodies in it the latest improvements. It is 
40ft. long, the metal is 1l}in. thick. It is mounted longi- 
tudinally on a light steel girder B B, which is trunnioned at C 
and pivotted at D on a cast iron base, so as to move freely into 
any desired position. The tube is held at any desired angle of 
elevation by the guy rods E E, furnished with hand wheels. 
Compressed air is introduced into the gun from below through 
the base centre, the pipe communicating with the gun through 
the trunnion C, and so down F F by means of a valve entering 
at the breech of the gun. In a 2in. gun a pressure of 420 Ib. 
to the inch has given 1} miles range. In the 4in. and 6in. guns 
it is intended to use over 2000 Ib. pressure, by which it is hoped 
a range of three miles may be obtained, together with a “ fair 


THE PROJECTILE 


pressure admitted. The advance of the projectile is automati- 
cally arranged, so as to be sufficiently gradual to prevent the 
danger of a shock firing the bursting charge of the projectile. 
We may observe on this that it appears to us that the scope 
and power of this gun is at present very limited. It is rather 
to be compared to a rocket machine thana gun. We are not 
in a position to « mpare results until we get more data. We 
suspect that the “fair degree of accuracy” spoken of is a low 
standard. The projectile has the advantage in accuracy over a 
rocket in having all the force impressed in the desired direction, 
whereas a rocket is continually generating force in whatever 
direction it may be pointed at the moment. Nevertheless, the 
forward position of the centre of gravity is a feeble means of 
retaining direction, and we should expect the dart to go badly 


degree of accuracy” and rapidity in firing. The projectile 
or dart is shown in Fig. 2. It consists of two parts: The for- 
ward part G is a thin brass tube containing a dynamite charge, 
closed in rear by a wooden plug, which is the apex of a long 
cone H, which increases until it is the full diameter of the bore 
of the gun, The head of the projectile is filled with soft 
material covered with a metal cap I. A pin is fixed in the head; 
the dynamite cartridge is cushioned with air, and the pin cannot 
come in contact with it until the soft material on the head is 
crushed and the pin is driven into it, causing explosion, The 
centre of gravity of the projectile is forward, which tends to 
keep its point first and causes it to carry rather up the wind, 
It is claimed for it that this would “ina measure tend to keep 
it in the line of its trajectory.” The piece is fired in the follow- 
ing way: The dart or projectile is inserted at the breech and a 
gas placed in position; a lever is then moved and the air 


or to turn up the wind. Rotation was found a great advantage 
in rockets compared with the stick. The gun is an enormous 
complicated affair compared with a rocket tube, and it 
requires steam power, while the rocket tube may be easily carried 
ona mule’s back and perched almost anywhere. Not knowing the 
results that have been obtained with the dynamite gun, we can- 
not predict its future; but on the face of it, it does not look pro- 
mising. It combines the disadvantages of rockets in a greater 
or less degree with an unwieldy discharging apparatus and the 
necessity for steam. Sir William Congreve called rockets the 
soul of artillery without the body. This large steam apparatus 
and low power of flight almost suggest the idea of the body of 
artillery without the soul. We may remind our readers also 
that gun-cotton can be employed in rockets, which probably 
move more gradually forward than the dart of this gun, and 
might prove more destructive, 
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THE WATT AND HORSE-POWER.* 
By Mr. W. H. PREECE. 


THE most useful practical unit in use among electricians that 
has been derived from the C.G.S. system of absolute measurement 
is probably the Watt, or the rate of doing work when a current of 
one ampére is maintained through a resistance of one ohm. The 
work done by an electric current is thus brought into intimate 
relation with all other kinds of work. The common gravitation 
unit rate of working is the horse-power, which is 550 foot-pounds 
per second. The absolute C.G.S. unit is the erg per second, or 
the work done in one second in overcoming a force of one dyne 
through a distance of one centimetre. In any electrical measure- 
ment the electro-motive force E in volts multiplied by the current 
C in ampéres gives a product EC equivalent to so many 10’ ergs 
per second, which is the Watt. There are 746 watts in a horse- 
power, and hence E C is reduced to horse-power when it is divided 
by 746. The rate at which electrical energy is developed or 
expended in any part of any circuit is given in watts when we 
multiply the number of volts by the number of ampéres. Strange 
mistakes are made in confusing the unit of power with the unit of 
work. No less an authority than Professor Adams, F.R.S., in his 
inaugural address as President of the Telegraph Engineers and 
Electricians, spoke of the watt as the unit of work, and gave its 
value in kilogrammetres as kilogrammetres = watts x *10192. 
It is evident that as the watt is the unit of power, it is equal to 
“10192 kilogrammetre per second, or, in other words, work done 
at the rate of a kilogrammetre per second = 9°81 watts = g 
watts. 

The horse-power as a unit has all the defects of an arbitrary un- 
scientific standard. It involves the use of coefficients, and it is not 
connected directly with the absolute system of measurement. It 
differs in different parts of the world, and its name is misleading. 
It could be changed both in value and name without any incon- 
venience except to those who are familiar with the existing co- 
efficients and formule. If its value were raised 34 per cent. it 
would become the kilowatt, and be connected directly with the 
C.G.S. system. It would thus become scientific, and diminish the 
use of coefficients. Even the present name could be retained and its 
value altered from 746 to 1000 watts, or from 33,000 foot-pounds 
to 44,233 foot-pounds per minute, without any serious incon- 
venience. Existing ll expressing horse-power would simply 
have to be multiplied by ‘746 to bring them to the value of the 
new unit, or numbers on the new unit would have to be multiplied 
by 1°34 to express their value in the old system. 

I cannot help thinking that the good work of the British Associa- 
tion Committee will not be complete until the C.G.S. system is 
authoritatively applied to work and power. The following table 
brings together nearly, if not all, the units in common use :— 

Horse-power 33,000 foot-pounds per minute. 
550 foot-pounds per second. 
746 x 10° ergs per second. 
7460 megergs per second. 
75°9 kilogrammetres per second. 
1°01385 force de cheval. 
746 watts. 
75 kilogrammetres per second. 
542°48 foot-pounds. 

0°9863-horse power. 

736 watts. 
*0013405-horse power. 

10° ergs. 

10 megergs. 

= kilogrammetres per second. 

“1029 kilogrammetres per second. 
B. of T. unit 1000 watts per hour. 
C.G.8 unit erg per second. 
Megerg 10° ergs per second. 
Watt 10’ ergs per second. 

According to Professor Dewar, a standard sperm candle developes 

240,000 foot-pounds per hour, or 4000 foot-pounds per minute. 


Now, since a watt is equivalent to 44°2 foot-pounds per minute, it, 


follows that a standard candle developes 90 watts per minute. 
Again, according to the same authority, 5 cubic feet of coal gas in 
London developes 2,500,000 foot-pounds per hour, or 41,666 foot- 
pounds per minute, or 2976 foot-pounds per candle per minute, 
which is equivalent to 67 watts per minute. A good glow lamp 
absorbs 2°5 watts per candle per minute. Hence a glow lamp has 
an economy in energy of about ;; of a gas light and J; of a 
standard sperm candle. A man working very hard expends about 
100 watts per minute; hence, if a man-power is equal to, say, 
1 standard candle, it is equal to 1°34 gas candles and to 36 electric 
candles! What a field for economy in lighting, and how essential 
it is that gas should be applied to the production of power rather 
than to the production mj Tight. 


SMALL LOCOMOTIVES. 

*‘ ENGINES built for very narrow-gauge roads with curves and 
grades of exceptional severity naturally require some general modi- 
fications in design as compared with the ordinary run of locomo- 
tives for the standard or even 3ft. gauge; but still further 
modifications are required to adapt engines for successful use on 
small isolated lines, or in logging camps, many miles from any 
properly equipped repair shops. In such situations engines are 
generally run by men having little mechanical experience, but 
desiring to get the utmost out of engines under various trying 
conditions—rough roads, bad water, incessant work, indifferent 
repairs, &c. Itis evidently important to so design these engines 
that the owners can easily and cheaply effect repairs, and Messrs. 
H. K. Porter and Co., of Pittsburgh, who make a specialty of 
small engines, have endeavoured to meet this want by a great 
many ingenious appliances, and have adopted many special methods 
of construction especially designed to facilitate repairs. When the 
size and general design of engines differ within wide limits, and 
few orders exceed two or three engines at a time, it would appear 
difficult to build locomotives cheaply, the constant repetition of 
work being essential to the three primary requisites in modern 
machinery, accuracy of workmanship, interchangeabilitY of parts, 
and last, not least, moderate cost. This difficulty is, however, 
disposed of by making the same details serve for many different 
classes, and in some cases different sizes of engines. In this way a 
few distinct classes of details will serve for a great numberof 
apparently widely dissimilar classes of engines; while the details 
can be made regularly in large quantities for stock. 

“This method of working has several advantages, as, in addition 
to the reduced cost of production, the work is interchangeable and 
more accurate when made in large quantities, which permit of the 
use of proper templates and gauges to ensure interchangeability. 
The finished details being always in stock, spare parts needed for 
repairs can be supplied and sent off to a distant customer at short 
notice; and if a new engine is wanted in a hurry, most of the 
details being already finished, little remains to be done beyond 
assembling the various parts together. As an example of the 
rapidity with which an engine can be built under this system, we 
may mention that the firm in question recently completed and 
shipped a Mogul engine, with 12in. by 18in. cylinders, in just four- 
teen days after receipt of order. The works, which employ about 
250 men, and turned out eighty engines last year, are now engaged 
on @ great variety of orders, engines of widely differing sizes, 
gauges, types, and destinations being in process of construction. 

“A Mogul engine, with 10in. by 16in. cylinders, weighing 
35,000 Ib., is now being built for a 3ft. Gin. gauge line in Yesso, the 
northern island of Japan. This line was laid out by an American 
civil engineer—Colonel Crawford—who succeeded in building it 
ata much smaller cost than the earlier railroads built in Japan 


* British Association. 


under English engineers, who, if rumour be true, treated the unso- 
phisticated Jap much as Mr. Bill Nye and his. friend proposed to 
treat the Heathen Chinee. Unlike the latter gentleman, the 
Japanese were unprovided with an excess of jacks, but after paying 
dearly for one railroad, resolved to buy in the cheapest market in 
future, and have accordingly since patronised American or native 
talent exclusively. The line in question is entirely equipped with 
engines by the same makers, and these are believed to be the only 
locomotives of American build running in Asia. Germany many 
years ago sent a few engines to the East Indian Railway, and some 
Russian engines are burning petroleum on the shores of the Cas- 
pian Sea; but with these exceptions, all the engines in this large 
continent are of English 

“* A somewhat remarkable engine is being built for a 20in. gauge 
road in connection with a copper mine. The engine weighs 12 tons, 
and the united diameters of the cylinders nearly equal the gouge 
of the line, an excessive proportion which is seldom reached. A 

ir of 26in. cylinders would make a somewhat powerful engine 

or the standard gauge, and the figures give a fair idea of the rela- 
tive proportions of the engine in question, the cylinders of which 
are 94in. in diameter for a 20in. gauge. The engine has a saddle 
tank and four coupled wheels under the barrel of the boiler, the 
excentrics being on the front axle, and the link hung between the 
main and front driving axles. The fire-box is considerably wider 
than the gauge. The main frames proper extend as far as the 
saddle plate of the fire-box casing, to which they are attached by 
a species of expansion joint. The joint is adjusted when steam is 
up, so that the bolts bear tightly against oval holes in the cross 
piece connecting the frames when the boiler is hot and expanded, 
and transmit the drawing strains from the cylinders, &c., to the 
hind draw head of the engine. As the boiler contracts, the bolts 
move in the slotted holes, and the connection is no longer rigid. 
The rear part of the frame is formed of slabs bolted to the sides of 
the fire-box casing. When pushing, the buffing strain is conse- 
quently transmitted through the boiler barrel, which is as usual 
rigidly secured at the front end to the cylinder saddle, but with 
such a small engine this is not likely to do much harm, the 
small diameter of the steel shell, and its thickness, ,4in., 
enabling it to stand a compressive strain without injury. 
The rigid wheel base is only 4ft., which, small as it is, 
is nearly two and a-half times the gauge. The engine is fitted with 
a steam brake acting between the wheels. The brake piston is 
coupled to one end of a T-shaped lever, and the other ends are 
coupled to toggle joint levers between the brake blocks. Another 
engine building for a Southern lumber road of 5ft. gauge has 
inders, frame, m>tion, &c., arranged for the 4ft. 8}in. gauge. 
The only alteration necessary to adapt it to the new standard 
gauge can be very easily and quickly accomplished. The tires 
simply require rag A shifted further in on the wheels, the inner 
edge of the wheel frame now standing out about l}in. from the 
tires in readiness for the change. This looks somewhat singular 
when seen from between the frames, but is not visible to an 
ordinary spectator when the engine is finished. The tires are 
tapered inside, and the wheel skeleton is turned, of course, to a 
corresponding taper, ;‘;in., on the diameter of the wheel. The 
tires are pressed on the skeleton cold by a screw press, and secured 
in place by gibs, driven in from the outside, and their ends rivetted 
over on the inside. Rectangular key beds are cut across the rim of 
the wheel, the tire is put on, and the shallow holes are drilled on 
the outer face of the tire when in place. These holes are drilled 
in a line with the key beds on the skeleton, and the heads of the 
gibs being rounded on one side to fit the holes, form a key to pre- 
vent the tire turning on the wheel, while the end of the hole serves 
as a stop for the head of the gib. The gib, being rivetted over, 
cannot shift and has no nut to get loose—an objection often urged 
against the somewhat similar method of tire fastening used by the 
Baltimore and Ohio Railroad. This method of tire fastening pre- 
sents some peculiar advantages when applied to engines stationed 
far from a repair shop. Worn-out tires can be easily removed by 
a couple of men with no other tools than jack screws, hand 
hammers, and a chisel, and replaced by fresh tires turned up in a 
distant shop. This can be done without lifting the engine, and 
some users of engines have two sets of tires, one off and one on, 
and can take off the worn tires and substitute turned-up tires in a 
few hours, without lifting the engine or losing a day’s work. The 
worn tires are then sent to the makers, turned up, and sent back 
ready for use when wanted. The tender for this engine carries 
only a supply of wood for fuel and the chains, drags, hooks, &c., 
used in logging, the water being carried in a saddle tank on the 
engine. 
** A four-coupled engine for the 3ft. gauge, with llin. by 16in. 
cylinders, has a single pair of leading wheels ins' of the usual 
four-wheel truck. The pony truck being placed in front of the 
cylinder, throws a larger proportion of the total weight of the 
engine on the drivers, which have about three-fourths of the weight 
instead of two-thirds,as usual. The pony truck wheels are also of 
comparatively large size, 28in. diameter. These seem substantial 
advantages attending this method of construction, which has been 
largely adopted by Messrs. Porter in building four-coupled engines 
for narrow gauge roads. 

“The smallest size of engine usually constructed has cylinders 
5in. in diameter by 10in. stroke. When made for a gauge of 24in. 
or more, this size of engine has a boiler of the ordinary locomotive 
form placed between the frames; but on narrower gauges, the 
main frames stop short at the fire-box in the manner already 
described as adopted for. the 20in. gauge engines, and the fire-box 
is made wider than the gauge. One boiler for a 25in. gauge mea- 
sures only 15in. wide inside the fire-box, and looks quite a toy. A 
similar engine with 7in. by 12in. cylinders for a 24in. gauge is just 
finished for contractor’s use in building the tunnels for the South 
Pennsylvania Railroad, and another with the same size of cylinders, 
but for a 26in. gauge, has been lately shipped in parts for the 
Chippewa Lumber and Boom Company, Wisconsin. Both these 
engines have cross equalisers attached to the leading ends of the 
front driver springs. The main weight of the engine is thus hi 
on three points, and it is found that the riding is much improv 
in going over a rough road. 

* An engine with 10in. by 16in. cylinders has just come in for 
repairs, after having been employed by the Union Rolling Mills, 
Pittsburgh, for twelve years, being worked night and day witha 
double shift of men for three years, and thus making an effective 
fifteen years’ service, the character of which is well calculated to 
test the wearing powers of any engine, however well designed and 
put together. This engine was fitted with cross equalisers after 
being at work for some time, and the effect in improving the run- 
ning of the engine was very marked. 

“Cranes of a peculiar description have been in use in these 
works for many years, and are found materially to facilitate work 
and save time and labourers in lifting and moving boilers and 
cylinders. One end of an iron trussed beam turns on and is sup- 
ported by a vertical pivot secured to the underside of the roof 
timbers of the shop. The other end of the beam is supported by 
means of too small wheels running on a circular path formed of 
bar iron, bent to the radius of a circle, struck from the pivot as a 
centre. The outer end of the crane therefore swings in an arc of a 
circle. A trolley runs freely on the revolving crane bridge, and is 
fitted with a worm and wheel hoisting apparatus worked by hand 
chains from the floor. The crane, therefore, can lift anything 
within the space covered by a jib crane of the same radius, but as 
there is no pillar, the floor space is entirely unobstructed. Three 
of these cranes, of lb., are a small 
erecting shop, affording space to lay down six small engines. 
Other ae cranes are used in a heavy machine shop for trans- 
ferring wheels, cylinders, &c., from one machine to another. This 
system of cranes is light and inexpensive, and could often be applied 
to existing shops ip cases where it would be difficult to find room 
for either jib or travelling cranes. The weight of the crane itself 
and load is, of course, carried by the roof timbers, and this neces- 
sarily limits the size of the crane. The strain, however, is dis- 
tributed over two or more poof trusses by means of the circular 


path, and thus the strain on the roof is not so severe as it might 
appear to be at first sight. Cranes of this class would doubtless 
by found very useful in many shops for lifting and moving objects 
of moderate weight, but are, of course, not calculated to lift a 
ey pa locomotive for wheeling, as the extra roof required 
would probably pay for a travelling power crane. The ease and 
certainty with which an object can be moved when suspended from 
a crane is a great advantage, irrespective of the economy of labour 
ffected as pared with the old-fashioned system of draggi 
everything over the rough floor of the shops by means of small- 
wheeled trolleys and a gang of labourers. 

“The boiler shells are now invariably made of steel. The plates 
are sheared with bevel edge by a special shearing machine, con- 
structed for that purpose by the Putnam Machine Company, of 
Fitchburg, Mass. The bevelled edge facilitates caulking, which is 

done with a round-nosed tool, 
leaving the skin of the lower 
~ aed uninjured, The hole for 
he steam dome is sheared out 
7 \ in the form shown in the 
annexed diagram, The pieces 
AAAAare flanged up to the 
circle shown by the dotted line 
and rivetted to the dome, 
giving additional strength, 
without throwing any great 
strain on the plate in flanging. 
» A great deal of the work that 
in most shops is done by turn- 
ing, planing, shaping, chipping, 
and filing, is here done b 
various applications of grind- 
ing machines, Generally speak- 
ing, the surfaces that require to be perfectly true are machined, 
while those that merely require to be smooth and bright to facilitate 
cleaning are ground, and all finishing is done by grinding. As an 
example, the holes in the reverse levers are drilled and faced, and the 
side on which the latch works is planed, all these surfaces requiring 
to be true. The rest of the lever is then ground and salished, 
and looks and answers its purpose as well as if it had been 
machined all over at a much greater expense. Similarly the 
cast iron rocker-arms are turned, bored, and the holes faced 
by machine, the — of the arms being ground. Cast iron 
rockers are used exclusively, and are considered to give many 
advantages, the metal being homogeneous, and without the seams 
and hard spots inseparable from wrought iron, can be turned 
perfectly round, and though cast iron is more liable to break in 
the arms, it is regarded as a sort of safety piece, yielding to an 
excessive strain before more expensive parts, such as the valve 
face bridges or expansion links, are damaged. The coupling and 
connecting rods are also 7 at the ends, the whole of 
the plain part of the rod being ground and polished and edges 
bevelled on suitable stones. The finish is excellent, though the 
only hand work required is in rounding the bevelled edges into 
the stub ends of the rod. 

“Small gum rollers, dipped in glue, and then rolled in 
powdered emery, are used to polish articles of complicated shape, 
or those having internal — or recesses which cannot be got at 
by an ordinary emery wheel. The back of the larger half of the 
expansion link containing the excentric rod pins is polished in this 


manner, 

“*Six grinders are employed out of a total force of 250 men. 
All those employed in the grindery have been apprentices at the 
works, and have learned their trade there. Grinding requires a 
considerable amount of skill, which can only be acquired by 
practice; but a good grinder can iurn out a very large amount of 
work, and save much hinery. The grindst when worn are 
marked with charcoal to find out high spots, and are then hacked 
with an adze-like tool. This keeps the stones circular and im- 
proves their cutting qualities. The stones are always run wet and 
at a moderate speed, and thus the disagreeable and unhealth 
dust due to grinding or turning the stone when dry is avoided, 
while the stone has little tendency to burst. It is of course 
important to have a plentiful supply of water well distributed over 
the stone, and capable of being easily regulated by the grinder. 
The trough should be drained so that the bottom of the stone is an 
inch or two above any water in the bottom of the trough. If this 
is not done, the part of the stone standing in water all night will 
- found to be very soft in the morning, and will soon wear into a 

at spot. 

‘The expansion and lifting links for the very small-sized engines, 
5in. by 10in. cylinders, are of cast steel, the expansion links ie 
solid, but with this exception skeleton links of forged steel are 
in all engines, the belts unit- 
ing the two halves being in 

rallel and not radial r 

wear can then be accu- 
rately taken up. Steel 
thimbles are used ir. all the 
holes for the link motion pins. 
A pin is forged solid with the 

dle, to which it is united 
by a taper base to give it a 
good hold. A stout hardened 
steel thimble suitably turned 
to fit the base, and recessed 
for a small tit or key to pre- 
vent it from turning, takes 
the wear, and can of course 
be more cheaply — 
than an expensive forging 
like a Rod _ brasses 
are now milled between the 
flanges by a simple modifica- 
tion of an ordinary milling 
cutter. Two cutters are 
mounted side by side on a 
ot and a small washer 
placed between them permits 
of an accurate adjustment for 
wear of the cutters. 
brasses needed for repairs long after the engines had been 
built can thus be readily made to the right size to fit the rod, and 
a set of brasses can all be made of the same size with less trouble 
than the ordinary method. The accompanying diagram, Fig. 2, 
shows the construction used. The ridge left on the brass between 
the cutters can easily be chipped off by hand.” 


Fic.2 


RyLanp’s IRoN, STEEL, AND TIN-PLATE TRADES’ DIRECTORY. 
—A copy of the new edition of this widely-known Directory has 
reached us, and it is barely necessary to say more than that it has 
received some additions and improvements since the last issue. It 
is a guide to the iron ore mines and collieries of Great Britain, 
besides the trades referred to above; and the large map which 
accompanies it indicates the seats of these industries in Ireland 
also. We cannot better give an idea of the character of the Direc- 
tory than by noting the following contents :—Postal and telegraphic 
address of works; names of partners, managing directors, and 
others of prominence; address of branch offices, and names of 
representatives; nearest railway station; particulars of every 
description of iron, steel, or tin-plates made; qualities of iron 
made; number of blast furnaces, puddling furnaces, rolling mills, 
forges, trains, hammers, &c.; capacity of works; brands and trade 
marks; disposition of the iron, steel, and tin-plate works in towns 
and counties ; list of the collieries in the United Kingdom, arranged 
in counties and towns: list of the iron ore mines of the United 
Kingdom ; Bessemer and n-hearth steel works of the United 
Kingdom; specially prepa ow maps; map of theironworks, 
iron ore mines, and coal measures 0 Great Britain, 
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RAILWAY MATTERS, 

For the construction of the extensions of the Swansea tramways 
for the Swansea Improvements and Tramways Company, the 
tender of Messrs. Wilkes and Co., of Devonshire-square, 
Bishopsgate, has been accepted. 

In law charges and parliamentary expenses the South-Eastern 


NOTES AND MEMORANDA. 
THOUGH magnesium has no action upon ert water, it decom- 
poses it in presence of a trace of platinum chloride. 


ALUMINIUM, nearly pure, has a density of 2°786; its electric 
resistance is 1°96 times that of pure copper wire of the same length 


Railway Company spent no less, during the half-year ended Jane 
last, than 543, equal to one-seventh of the whole t paid 


and diameter. For wires of equal length and weight, the resist- 
ance of aluminium is a little less than that of pure copper. 


to ordinary shareholders as dividend. 

ONE HUNDRED AND FIVE miles in 119 minutes, or almost 52 miles 
per hour—deducting stops, 55 miles per hour—was, the Scientific 
American says, the time lately made by a special passenger train 
on the Illinois Central Railway, being from New Orleans to M‘Comb 
City. 

THE with their Registrar, are about to 

roceed to Ireland to hold sittings at Belfast to hear cases in which 
The Belfast Central Railway Company, the Great Northern Rail- 
way Company of Ireland, and the ow and South-Western 
Railway Company are the parties. 

ON the railways of the United Kingdom there were, at the end 
of last year, 14,469 locomotive engines, 32,304 carriages, 12,024 
other vehicles attached to Leg“ trains, 434,261 wagons of all 
kinds used for the conveyance of live stock, minerals, and general 
merchandise, and 12,072 other vehicles employed in the construc- 
tion, repair, or otherwise, of the li and works; the total 
being 490,661. 

A TRACTION engine got into most unusual difficulties on Tuesday 
week at Desford, Leicestershire. The engine was being takenacross the 
railway at a private crossing, and the wheels became embedded in 
the ground, and could not be moved, At this moment a mineral 
train came down the steep bank at speed. The driver did his 
utmost to stop the train, but it dashed into the traction engine, 
knocking the front to pieces, The train kept the rails, 

THE London and North-Western Railway now includes four 
separate lines laid upon 114 miles, and three lines upon 28 miles of 
its railway. The Midland Company has 66 miles of four lines, and 
21 of three lines. The Great Northern is laid with four lines for 24 
miles, and with three lines for30miles. Thereare now over 400 miles 
of railway in England laid with three or more sets of rails, and the 
estimated cost of the widening has been twelve millions. 


A CORRESPONDENT has sent us a number of cuttings from current 
newspapers, showing how frequent are the accidents happening to 
vacuum and leak-off brakes, that trains supposed to be provided 
with powerful means of stopping have brakes without a vacuum, 
so that heavy trains run with the hand brake, which is useless 
for the fast and ponderous trains of to-day; and of trains 
overrunning junctions through failure of the vacuum pipes. 


In view of the observations of Major Marindin, in his official 
report on the Penistone accident, as to the inefficient character of 
the brake used on the Manchester, Sheffield, and Lincolnshire 
Railway ——.. and its non-compliance with the conditions laid 
down by the Board of Trade, the friends and relatives of those 
killed and injured in the accident have taken the opinion of an 
eminent counsel as to the liability of the company. The sufferers 
are endeavouring to make arrangements for bri a test action, 
which will involve some very interesting legal questions. 


THE total number of passenger journeys in the United Kingdom, 
exclusive <a 8 by season ticket-holders, was 683,718,137 for 
the year 1883, or 28,879,842 more than in the previous year. Cal- 
culated on these figures, the proportions of passengers killed and 
injured during the year, from all causes, were in round numbers, 
one in 5,470,000 killed, and one in 482,851 injured. In 1882 the 
proportions were one in 5,156,207 killed, and one in 377,185 
injured. The proportion, however, of passengers returned as killed 
and injured respectively in 1883 from causes beyond their own 
control was one in 62,156,194 killed, and one in 1,032,806 injured. 

Ovr Birmingham correspondent says: ‘‘ The result of the agita- 
tion by the Walsall Chamber of Commerce for a reduction in the 
railway rates on smalls has to all appearance been futile. The 
London and North-Western and Great Western Railway Companies 
have declined to make any alteration, as also have the Midland 
Company, who, furthermore, say that the rates are in every way 
reasonable. The judgment of this pronouncement is, however, 
questioned by Mr. F. James, the president of the Chamber. He 
admits that the companies have a right to charge for smalls, but 
he pointedly asks why should a parcel of 3cwt. be charged at the 
rate of 24s, a ton, and one of 2 cwt. at 19s. a ton?” 


A LOCAL paper gives the following, relating to the undignified 
position into which a locomotive was placed by bad brakes :—‘‘ A 
singular mishap occurred on the Lancashire and Yorkshire Railway 
to the train leaving Bolton for Blackburn at 6.47 on Saturday. At 
Lower Darwen the train was stopped for the collection of tickets, 
and when the train should have resumed its journey, the engine 
driver could not take off the vacuum brake. Two engines had to 
be brought from the nearest locomotive shed, and pushed the train 
some distance, after which the engine attached to the train was 
dragged away with the brake still on, and the train proceeded to 
Blackburn, half an hour's delay having been caused.” 


THE report of the Channel Tunnel pee a f for the half-year 
ended 30th June states that, in q of the opposition to 
the second reading of the Bill promoted by the South-Eastern 
Railway Company in the past session of Parliament, it has been 
found desirable to postpone for the present any renewed applica- 
tion to Parliament. The directors think it expedient for the com- 
pany to preserve its existence, and to await a more favourable 
moment for again applying to Parliament. The French company, 
who hold from the Government of France the concession for the 
construction of the French portion of the tunnel, have also deter- 
mined to adopt this course. A return will be made to the share- 
holders of £3 per share on shares on which £10 have been paid, and 
£13 per share on which £20 have been paid, subject to being 
recalled when necessary. . 

AccoRDING to the quarterly returns published by the French 
Minister of Public Works, the total length of railways in Algeria 
and Tunis was, at the end of the first quarter of the current year, 
1035 miles, of which 320 miles belong to the company which works 
the lines from Algiers to Oran and from Philippeville to Con- 
stantine, 288 miles to the Bona and Guelma Company, 232 miles 
to the East Algerian Company, 155 miles to the Franco-Algerian 
Company, and 50 miles to the West AlgerianCompany. The total 
receipts of these railways for the first quarter of the current year 
were £148,920, this being equivalent to a mileage rate of about 
£144. The receipts were about the same for the corresponding 
quarter of last year, but there is likely to be a considerable increase 
within the next few years, as the various sections of lines are 
rapidly being connected with one another, and this will make an 
immense difference in the traffic. 

A SOMEWHAT unusual feature in the July accidents on American 
roads for a summer month was the occurrence of no less than 
three boiler explosions. Whatever may be the reason, and it 
must be confessed that authorities on this point differ very widely, 
it is beyond doubt a fact, says the Railroad Gazette, that the boiler 
explosions are generally more frequent in cold weather than during 
the summer months. Last month three were recorded, and it is 
possible that a clue to this may possibly be found in the fact that 
we are now passing through a period of depression in business and 
light earnings, when too many railroad eg on age are apt to 
neglect repairs of rolling stock, cutting down their shop expenses 
to the lowest possible point. This practice of course saves money 
only temporarily, but it is nevertheless often resorted to, and a 
careful comparison of the accident record for a number of years 
shows that there has been invariably an increase in accidents 
—s from defects of equipment, and especially from defects in 
locomotive equipment, after a period of light earnings, 


of a small quantity of aluminium to copper largely 
increases both the mechanical and the electrical resistance. 

For a powerful magnet Sig. B. Ricco, of Palermo, rolls a long 
band of sheet iron around a nucleus of soft iron, omen the 
different layers of the band by oiledpaper. One poleis connected with 
the nucleus, to which the interior extremity of the band is soldered, 
and the other is connected with its exterior extremity. e cur- 
rent, in traversing the band, magnetises not only the nucleus, but 
also each layer of the band, which thus plays the double réle of 
conductor and of magnetic ,substance, thereby condensing the lines 
of force, and producing a great concentration of power. 

DuRING the week ending August 16th, 1884, in thirty-one cities 
of the United States, with an aggregate ulation of 7,353,300, 
according to the official returns published in the American Sanitary 
Engineer, there died 3249 persons, which is equivalent to an annual 
death-rate of 23°0 per 1000. In the North Atlantic cities the rate 
was 22°2 per 1000; in the Eastern cities, 23°3; in the Lake cities, 
21°8; in the River cities, 23°4 ; and in the Southern cities, for the 
whites 20°4, and for the coloured 30°4 per 1000. The deaths under 
five years of age were 52°6 per cent. of the total mortality, the 
proportion being highest in the Lake cities—viz., 65°0 per cent. 

THE following figures are from a paper contributed by M. Simonin 
to the Paris Société de Statistique, showing the comparative 
gel of deaths from accidents in mines in some of the countries 
of Europe :— 


Number Number 
Country. of killed 

miners, per 1000. 
Austria-Hungary .. .. ..-.. 41,133 2°10 


Mr. R. 8. NEWALL, writing on an electrical rainbow, says :—‘‘I 
visited the South Foreland, to see the experimental lights now on 
trial there, on Saturday night, August 30th. We were walking 
across the fields from the lights towards the observing hut No. 2, 
a distance of about a mile and a-half. There was a fog more or 
less, and a shower of rain as we were approaching the hut, and 
every time the electric light from A tower revolved, a rainbow, 
very like a faint lunar bow, made its appearance. I could not see 
any prismatic colour, and the bow was only produced by the large 
electric light, with carbons of 1jin. in diameter. There was no 
bow visible from the old light, which has carbons of about gin. 
square, and none from either the gas or oil lights.” 


As acommercial centre of the East, Smyrna now ranks next to 
Constantinople, having a business value of 220,000,000f. per 
annum, of which over half is for imports. The English trade 
figures for 100,000,000f.; France for 40,000,000f.; Austria, 
19,000,000f.; America, 18,000,000f.; Germany, 6,000,000f.; Italy, 
8,000,000f.; Russia, 4,000,000f.; Roumania, 1,800,000f.; Holland, 
7,000,000f.; Belgium, 2,000,000f.; Turkey, 8,000,000f.; and Greece, 
1,000,000f. The city itself contains 250,000 inhabitants, while 
the vilayet of which it is the capital has about a million, of which 
600,000 are Mussulmans, 312,000 Greeks, 40,000 Armenians, 30,000 
Jews, 13,000 Catholics, and 5000 Europeans. In the vilayet of 
Smyrna, as indeed throughout the whole of Asia Minor, the 
Turkish population is gradually decreasing, while, on the other 
hand, that of the Greeks is as rapidly increasing. 

A MONEY-WASHING machine will soon be amongst the hygienic 
requirements. Science et’Nature has raked up another danger in 
the matter which collects on coins which have been a long time in 
circulation. M. Reinsch, of Erlangen, has devoted much study to 
this matter, and has investigated old and recent coins of all metals 
from all the European States. Everywhere he has found micro- 
organisms of Algw and Bacteria. Scraping away the matter which 
accumulates in the interstices of the relief with a needle, and 

lacing it in a drop of distilled water under a microscope of 250 to 
B00 diameters, he found fragments of textile fibres, numerous 
starchy granules, especially of the starch of wheat, globules of 
grease, some unicellular Alge, &c. But when a microscope of 
greater power was used, Bacteria were found among this detritus. 
There were long Bacteria with a vibratory or spiral movement, as 
well as those of a globular shape. Sometimes both forms were 
found on one coin, but as a rule each form was found separately. 

A NEw process for working lead fume into litharge and red lead 
has been described in the ‘‘ Journal” of the Society of Chemical 
Industry. The fumes evolved from the working of galena con- 
tain lead sulphate, sulphite, and oxide, arsenic and antimony, also 
lead sulphide, and, when zinc ores are present, zinc oxide. The 
lead fume is mixed with sodium carbonate or hydroxide, and 
roasted. The roasted product is then washed, whereby sodium 
— and sulphite, and sodium compounds containing arsenic 
and antimony, are separated. The lead compounds are converted 
into lead oxide by this treatment. The lead fume may be boiled 
also with a solution of sodium carbonate or hydroxide, lead car- 
bonate and hydroxide being formed, while arsenic and antimony 
are dissolved. The washed precipitate is then roasted. In the 
presence of zinc compounds t 3, te removed by boiling with sul- 
phuric acid. If lead sulphide present, it is — to boil 
first with a solution of calcium hypochlorite. Sodium sulphate is 
recovered from the liquors after separating arsenic and antimony. 

Tue following have been published by a German contemporary 
as formule for some wood stains, which may be put up in a dry 
form, and when wanted for use may be a dissolved in water: 
—Oak wood: 5 kilos. of Cassel brown, 0°5 kilo. of potash, aad 
10 kilos. of rain-water, boiled together for an hour, the whole 
strained through a linen cloth, and the clear, dark-coloured liquid 
boiled to a syrupy consistency. Walnut wood: A decoction of 
Cassel brown, 3 kilos.; potash, 0°3 kilo.; and water, 7 kilos,; the 
whole strained through linen, and during evaporation to syrup 
2°5 kilos. of extract of logwood added. Mahogany: Ad ti 
of extract of Brazil wood, 3 kilos.; potash, 0°25 kilo.; and water, 


IN a recent Embassy report on Austrian industries, it is men- 
tioned that the chief steel production is carried on in Styria, 
Carinthia, Upper Austria, Bohemia, the northern portion of 
Moravia, and lastly, in Silesia. Great progress has been made in 
Austria in the manufacture of Bessemer steel. In 1880 there were 
ten furnaces which gave 885,100 metric centners; in Hungary this 
industry is limited to two places, Reschiza and Diosgyor, where the 
annual production is about 128,500 metric centners; while, in 1880, 
the Austrian production of Martin steel was 204,000 metric cent- 
ners; cast steel, 70,000 metric centners; steel for safes, 40,000 
metric centners; and raw steel, 30,000 metric centners. Styria and 
Lower Austria are the greatest producers of wire, and Carinthia of 
iron plates. Hardware is produced on a large scale in Austria, in 
Styria, Bohemia, Moravia, and Silesia. The manufacture of 
alloyed metals is chiefly in Lower Austria; Vienna is. famous for 
its bronze lamps and other articles made of metals. Machine 
ere are machine works employing 00 persons, near 
in Lower Austria and Bohemia, ~ 
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MISCELLANEA. 


On and after Saturday, the 20th of the Health 
Exhibition will be closed at 10p.m. on ites E 


THE “ Diploma of Honour,” the highest award at the Crystal 
Palace Exhibition, has been gained by Mr. Alexander Dick for his 
exhibits of Delta metal. 


Ar the Amsterdam Exhibition Messrs. Henry Pooley and Sons 
have been awarded gold, silver, and bronze medals for their various 
kinds of weighing machines. 


THE latest date for sending in applications for in the 
International Inventions Exhibition been extended from the 
1st of October to the 1st of November. 


THERE were 55,971 visitors to the Health Exhibition on Monday. 
This, with 56,349 on Saturday, brought the total number since the 
opening of the Exhibition on the 8th of May, to 2,753,027, or 
49,976 more than visited the Fisheries Exhibition during the whole 
time it was open. 


THE Scientific American notes that an inventory of the estate of 
Mr. Cyrus H. McCormick, the great manufacturer and inventor of 
reapers and mowers, has been filed in the Probate Court of Cook 
County, Ill. The total is not far from 20,000,000 dols. The 
executors furnished a bond for 30,000,000 dols. 


THE new plant now being put ‘own by Messrs. Bolckow, . 


Vaughan, and Co., at Eston, includes two Siemens steel melting 
furnaces. This is to enable them to supply either Siemens, 
Bessemer acid, or Bessemer basic steel for any purpose. There 
will soon be six works in the north-eastern district where Siemens 
steel ingots will be procurable. The anomaly of east coast —— 
and bridge yards being supplied with steel from Glasgow will very 
soon come to an end, and even a healthy competition is likely to 
follow for orders within reach of both. 


On Saturday, 6th inst., Mesrrs. Edward Finch and Co., of 
Chepstow, ran a trial trip of the screw tug boat, Stormcock, built 
to the order of Messrs. Wm. Williams and Son, of Newport. Her 

rincipal dimensions are:—Length, 95ft.; breadth, 18ft.; depth 
Tott. l1}in. She has compound surface condensing engines of 
95 nominal horse-power, and an enormous boiler for a working 
pressure of 1001b. per square inch. She left Chepstowat 7.45a.m., 
made a very successful run to Ilfracombe, s on her 
return journey, and ran to Newport in three and a-half hours. 
This is said to be the fastest and most powerful screw tug boat on 
the Bristol Channel. 


Mr. 'W. Crookes, F.R.S., and Drs. W. Odling and C. Meymott 
Tidy, reporting to Coionel Sir Francis Bolton, official water 
examiner for the metropolis, on the composition and quality of 
daily samples of water pe me to London last month, state that 
of the 168 samples derived from the mains of the seven metro- 
politan water companies taking their supply from the Thames and 
the Lea, “‘the whole were, without exception, clear, bright, and 
well filtered. The excellence of the water supplied to the metro- 
polis during August was indicated by its state of aeration, and by 
its freedom from colour and from any excess of organic matter. 
Further, its perfect filtration was evident by the absence of even a 
trace of suspended matter in any one of the numerous samples 
submitted to examination.” 


From an official report on the metal trade of Chin Kiang, China, 
we note that foreign metals enjoy great popularity there, as they 
are cheaper, better, and more easily worked than any the Chinese 
yet possess. Many articles formerly made of wood are now 
made of iron, tin, or wire. The sokemantie is often rough, and 
capable of great improvement; but the articles so made are found 
to be nearly as cheap as, and far more durable than, the same in 
wood. China possesses great stores of various kinds of metals 
awaiting development, and until they are utilised the foreign 
import is likely to continue and increase. Imported steel has 
decreased in amount, having a formidable competitor in the Wu-hu 
steel, famous all over China, which, though dearer than the ordi- 
nary foreign steel, is considered better. It does not, nowever, accord- 
ing to the official report under notice, equal best English steel. 


THE question of the rating of machinery for poor-law purposes is 
being discussed in Birmingham this week. The overseers of that 
town have decided to assess the property upon the independent 
valuation of the Corporation, until their new valuation comes into 
operation early next year. Of this the manufacturers do not com- 
plain, but they have been alarmed by the fact that the assistant 
surveyors have in some cases taken particulars of machinery, 
which has hitherto not been supposed to be rateable. At present 
nothing definite has been decided upon, but it is trusted that the 
overseers will not adopt this policy. The more importance, there- 
fore, attaches to the resolutions which will be presented at the 

tings of the A iated Chambers of Commerce on the 30th 
inst., by the Leeds Chamber, asking Parliament to limit the machi- 
nery to be taxed for poor-law purposes to engines and shafting. 

THERE are now four railway companies of the French army— 
compagnies militaires d’ouvriers de chemins de fer—one being 
attached to each of the four regiments of Engineers. Their peace 
footing is a low one, and they are brought up to their war strength 
by calling in the reserve men dismissed to their various employ- 
ments in the service of the railway companies. Under the new 
reorganisation scheme the men of the railway troops are to be 
retained under the colours only one year. They are then to be 
distributed amongst the various railway companies, further trained 
in their respective duties, but treated and paid like the other rail- 
way employés, so that they are no further expense to the State. 
The war strength of a company is as follows:—Six officers, 300 
men, 50 drivers—sapeurs conducteurs—82 horses, and 18 carriages. 
According to the scheme of reorganisation, four additional com- 
panies are to be formed. 


MEssks. MILLER AND TupP launched on the 8th inst. from their 
d at Hammersmith a steam yacht built for his Excellency 
Kilmi Pasha, and intended for cruising in the Bosphorus and 
Mediterranean. The yacht, which on leaving the ways waschristened 
by Mrs. Adams the Chemcheck—Lightning—is 65ft. long, 12ft. beam, 
6ft. Gin. deep. She is built throughout of teak, = to the 
water line, and is fitted with a pair of compound surface con- 
densing engines 94in. and 17in. diameter and 94in. stroke, the air 
and circulating pumps being driven by an independent engine 5in. 
diameter and 4in. stroke. Her propeller is of gun-metal, three- 
bladed, 4ft. diameter and 6ft. pitch. The main saloon is forward, 
handsomely panelled in teak. The owner’s state room and the 
galley are abaft the engines. She will be schooner rigged, and is 
now being fitted out for sea by A. Djernil Bey, naval attaché 
to the Imperial Ottoman Embassy, under whose superintendence 
she has been built. 


In some ~~ of Italy public works are carried out in a peculiar 
manner. Thus, in a recent official report we read, with r z rd to 
State aid to the provinces, that there is a great want of additional 
road communication. Compulsory road-making is in many places 
a severe task on the people. As an instance, Castelsaraceno, a 
poor commune of 2000 souls on the Alpine heights of Latronico, is 
required to construct twenty miles of road on very rough and friable 
ground, and this road will cost nearly £40,000 sterling —a sum 
equal to the entire value of the property possessed by the inhabit- 
ants! On the borders of Cosenza there are some thousand square 
kilometres without the vestige of a high road; and it is stated 

obviously with good reason, that railway extension would much 
benefit the district. Again, we read that in Liguria obligatory 
road-making, which in two years cost £8,520,000, and of which the 
communes paid £5,120,000, ruined many towns without bringing 
much advantage to the country people; while in the same province, 
with regard to irrigation, nothing has been done for the past a 
years or more, beyond the commencement of the Lunese C: 4 
which seems to meet with great obstacles instead of encouragement. 
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to which, before evaporating to syrup, LoUg. Of eosine 
are added. Ebony: 5 kilos. of extract of logwood boiled with ; 
11 kilo. of water, and, when near the syrupy state, 300 g. of iron j 
nitrate added; evaporated to a syrup under constant stirring. All f 
the above stains are brought into a dry condition by running the : 
f respective syrups into trays of sheet iron, with low rims, in which j 
the syrup hardens, and is afterwards broken up and ground, ee 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madam de la 


PSIC.—A. TWIgTMEYER, 
ORK.—Tue Wittmer and Rooers News Oompany, 
Beekman-street. ‘ 


1, 


TO OORRESPONDENTS, 
*,* We cannot undertake to return woe or manuscripts; we 


*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 


of anonymous 
avoid trouble and confusion. 

2” In to a » we it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

C. E.—The patent has still several years torun, Nine, we believe. 

J. K.— You can obtain what you want from Messrs, Crosby Lockwood and Co., 
Stationers’ -hall-court. 

J. P. (Clydach).—Nearly all compound marine engines have the cranks at 
right angles, If you will turn to any of the back volumes of THe Enat- 
NEER you will sind numerous examples of the diagrams from such engines, 

W. D.—So far as we can understand your rough sketch, there is no reason 
why your little hot air engine should work. There are no valves for the 
admission or discharge ofair. We do not understand what you mean by a 
distributor, or what its functions are. 

E. 4. D. (Bilbao).—If your boats are heavy and the screws are small, the slip 
is sure to be large, Jt is, however, quite impossible for any one to say what 
change that you can carry out would be successful. If fogs increase the area 
or the pitch, you may, it is true, reduce slip, and at same time so lock 
up the engines that they can no longer develope the requisite er, You 
would then lose in speed and probably save in fuel. Again, if you put in 
«@ screw with smaller pitch, r engines will run faster than they do now, 
which may not suit them. Your only plan is to experiment, and we should 
advise you to begin with a screw 10ft, pitch and Tft. in diameter, aug- 
menting the blade surface by about 10 per cent, 


GRINDING SULPHUR. 
(To the Bditor of The Euagineer.) 
Sir,—Can any of your readers tell me of a machine which will — 
or Poa eee sulphur—from crystals—to an impalpable powder? A. D. 
uildford, September 17th. 


TURBINES. 
(To the Editor of The Engineer.) 
S1r,—Could any reader kindly inform me in your columns who is the 
maker of a turbine in which the revolving whee is in two parts, which 
can be so as to suit varying supplies we 


WATERPROOFING CLOTH. 
(To the Bditor of The Engineer.) 

Sir,—Will any of your readers kindly tell me the proportion of 
to in he of land of waterproof: 
ing, whether both or either of the solutions s be used hot, and the 
length of time immersion in them should last? All the books upon 


the subject that I have been able to get at merel » ‘Treat your cloth 
alternately with solutions of sugar of lead and alum”—a sort of instruc- 
tion which leaves me still A Groprr. 


September 16th. 


A CORRECTION. 
(To the Bditor of The Engineer.) 


request you to take the 

ity to correct such a statement. It is quite true that 
to an w tract to settle 

the price to be paid by one of our customers for his next year’s supply, 
Sees has misled your informant. At the same we do not 
hold carelessness, W. 


ILLIAMS, 
London, September 15th, 
SUBSCRIPTIONS. 
Tar Enatnxrr can be had, by order, from any newsagent in town or country 
at the railway stations ; or it can, if preferred, be supplied direct 
ing 


the office on the following (paid in advance):— 
Half-yearly (including double numbers)... £0 14s, 6d, 
Yearly (including two double numbers) .. £1 98, Od, 


If credit occur, an extra charge of two shillings and sixpence per annum will 

Cloth cases for binding Tax Encinger Volume, price 2s. 6d. each. 

A complete set of Toe Enoineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 

at the ished rates will receive THE ENGINEER weekly and post-free. 


ions sent by Post: order must be 
advice to the Paper Copies may be had, & 


Remittance by Post-office order. — Australia, Belgium, 
Col British G Cape of psf 


Portagal Switecrland Tasmania, Tur United States 
West Coast of Africa, West Indies, Cyprus, zl ies, China, Japan, 
Austria, Buenos and Algeria, 
Islands, Norway, Panama, Peru, Ri Spain, Sweden, 
£1 16s. Born: oe lon, J d 
oe. 60, Singapore, £20s.6d. Manilla, 


ADVERTISEMENTS. 
*," The charge for Advertisements 


chirged one shilling. The line a seven 
ment measures an inch or more the ange 
— advertisements from the country must be accompanied 
in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening In each Week. 
Letters relating to Advertisements and the Publishing Department of the 
letters to be addressed to the Bditor of Tax Enorveen, 168, Strand. 


DEATHS. 
On the 16th July, at Perth, Western Australia, the Hon. James Henry 


Tuomas, M.1.C.E., J.P., Member of the Legislative Council and Directer 
of Public Works. 
On the 10th Se ber, at Rome, suddenly, WiLLiaM JoHN JonEs, 


Assoc, M. Inst. C.E., aged 35. 
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THE KARTOUM CAMPAIGN. 
Ir is something to reflect that we are unlikely to do an 
in discussing the coming Egyptian campaign. It 
can hardly be supposed that any one could, even if they 
would, convey information to the Mahdi or his lieutenants, 


. | river, that is south towards the Congo with 


+ | better in view t 
ise. | the country, of which it may be regarded as the capital, to 


Unfortunately, the freedom engendered by the sense of 
security against possible mischief is considerably tempered 
by the fact that we know but little in this country, as in 
some matters we are making preparations with uncertainty 
as to whether they will be utilised at all, or whether some 
alternative plan may be followed to which they are not appli- 
cable. However, the general state of affairs may be ily 
described. “So far as we know, General Gordon and 
Colonel Stewart are holding their own, and something 
more, at Kartoum, inasmuch as Colonel Stewart is to 
attack Berber, 200 miles from Kartoum, and then en- 
deavour to bring in the garrisons from towns in the 
south, to Kartoum. The last messages received encourage 
the belief that things have latterly rather improved than 
otherwise, and it may be added that at no time were they 
rene so bad as was commonly “a Probably 

tanley and Baker’s statements have relieved many minds. 
To be told merely that General Gordon himself could 
leave Kartoum was not at all to the pu Under no 
circumstances would General Gordon abandon to their 
enemies those who had been faithful tohim. Weshould be 
sorry to think that any English general would do so. We 
could best conceive such a thing brought about by orders 
from home, but even in this case we should be confident 
that if General Gordon felt that his orders forbade his 
remaining out in his official position, he would resign, and 
remain out in a private capacity, which would come in his 
case to nearly the same thing, seeing that the Arabs 
would not recognise the difference, and it is a question 
whether the opinion of the British public would not be 
the same as that of the Arabs. To be told, however, that 
General Gordon could not only leave, but also take his garrison 
with him, isa totally different matter—so different, indeed, 
that except for the consideration of other garrisons in the 
Soudan, it would be the fulfilment of the entire object 
that was said to be the one in view. Hence it seemed 
scarcely credible that this could be so when first given out; 
yet Stanley’s statement is well supported, seeing that 
General Gordon himself has endorsed it. We happen to 
have seen a copy of a private letter, the last received from 
him, we believe, before the road was blocked. In this he 
states that he has no fear of defeat, and that starvation is 
the means that will and must be employed against him. He 
had, however, provisions for some months to come. He spoke 
of the encouragement the enemy had received when the news 
of Baker’s defeat reached them; but, black as he admitted 
things looked, he wrote with confidence. General Gordon 
has a faith in God that keeps him from ever desponding 
or to circumstances, but he certainly avails him- 
self of any means in his reach to accomplish his object, 
and he here states his belief that he could — up the 

e blacks, 

while Colonel Stuart might take the whites across country 
to Suakim. This he stated he would do at once if only he 
knew for certain that the Government had decided not to 
relieve him; but he expressed doubts of his hearing what 
conclusion they might arrive at, owing to the telegraph 
line being cut. 

Now we come back to the fact that Government is goin 
to relieve him, and the question must naturally be rai 
as to what is the object to be carried out. That General 
Gordon could not be abandoned under any circumstances, 
we think all will admit. He was appointed Governor- 
General of the Soudan by the English Government, a fact 
that does not seem to have been taken in by every- 
body. To abandon him under these conditions 
would be the same thing in principle as it would 
be to abandon any other Governor-General, say, the 
Governor-General of India; and, as we have shown, it 
would have been to little purpose to cancel his appoint- 
ment, and recall him in theory, if we practically left the 
same General Gordon in the same position. His own 
determination would then have done duty for a Govern- 
ment order. His personal influence would have replaced 
his commission, and, if we mistake not, English sympathy 
would have been no bad substitute for the judgment of an 
English Government, for it would equally have made 
operations in his support imperative sooner or later. Still, 
such operations are now being undertaken, we are glad to 
say, by our Government; but, we are compelled to ask, 
with what object? If it is merely to bring down General 
Gordon and all who are faithful to the rule of the Khedive, 
it is only doing what General Gordon expected to do, and 
what Stanley declared he could do, without our assistance 
—in a safer and more sure way, no doubt, but still, = 
the same operation. This additional security is a sm 
result to obtain at so large a price as a formidable 
mane campaign, for this is what we now have 
to face. Surely our Government must have somethin 
the abandonment of Kartoum and a 


anarchy and slaughter. It has been stated that to 
hold the country is safer and cheaper, as well as more con- 
sistent with the well-being of the inhabitants and the 
stability and faith of the Egyptian Government, than 
to withdraw all the isons and subjects of the Khedive. 
It is a little difficult to arrive at General Gordon’s own 
judgment on this question, but the declaration that we 
should have to “smash the Mahdi” hardly describes the 
mere withdrawal of all that potentate’s enemies. The 
expression is doubtless crude and informal, but it at all 
events implies a very vigorous and forcible form of 
“ Rescue and Retire,” and in truth nothing is more sure to 
engender future bloodshed and misery than measures based 
on the wish to escape future responsibility with bare 
decency. 

To come to what is more particularly within the scope 
of THe Enaineer, the actual preparations and possible 
operations of the — Kartoum lies about 154 deg. 
north latitude, Cairo being about 30 deg. The distance as 
the crow flies may be about 1000 miles, or 1500 by the 
course of the Nile, speaking roughly. Suakim, which is 


about 19 deg. north latitude, is about 250 miles from 
Berber and over 450 from Kartoum. Either route has its 
impracticable at all for parties, but with a large force 
the difficulties, especially in the way of water supply, 


become enormously increased. The difficulty of conveying 
artillery need hardly be discussed, as by neither route does 
it appear to be contemplated that anything beyond 
mountain guns should be employed, and we are left in 
doubt as to them. We cannot hear of any guns going out 
from England, though we believe some ammunition for 
mountain guns has been sent. 

By the Tile the water supply question is disposed of, 
but other difficulties are Pec A The journey will be 
trying in the extreme. The expedition could doubtless be 
carried for some distance up the Nile without any 
difficulty, partly by rail and by steamers. The operation 
becomes a more serious one, however, owing to the 

rovision that has to be made for the journey-along the 
igher of the river. As our ers have perhaps 
heard, this provision consists of a fleet of 800 small boats, 
which are being shipped out from England as fast as 
possible. Each boat is about 30ft. long and 7ft. broad, 
and draws from 17in. to 19in, of water when ing her 
full load of fourteen men and provisions for 100days. She 
has twelve oars, six punting poles with spikes, and two 
masts and sails. The boats are made of pine—light and 
fairly strong; the shape is considered good. They trust 
more to drawing little water than to any power to resist 
contact with rocks in the stream. These 800 boats 
would provide for about 8000 men. The original force 
was to be 5000; with Lord Wolseley’s appointment, 
and the decision not to employ the Khedive’s troops, it 
w to 7000, and has since further increased. It is 
intended apparently that the men should row themselves. 
This will be no light task. The Nile is estimated as run- 
ning about 2 to 3 knots an hour gegen where the water 
is smooth. In some of the rapids it runs from 10 to 12 
knots an hour. It will be seen, therefore, that it can only 
be contemplated to ascend a very limited portion of the 
river by such means, though we cannot say how much. 
At one part of the river, about 20 deg. north latitude, 
there is a short piece of railway running from Argash to 
, Which avoids one troublesome part of the river 

beset with islands and rapids. A little above this comes 
the cataract of Hanneck, or Third Cataract as it is called, 
which some consider the worst one to pass; then comes 
Old Dongola, and then Ambukol, from which point the 
Nile makes a wide bend doubling north again for a t 
distance before turning south to Berber. Eveninally 3 a 
south-west course leads to Shendy, and after ing the 
Sixth Cataract to Kartoum. The work of rowing is likely 
to be very severe, the temperature as Kartoum is 
approached being from 94 deg. to 106 deg. Fah. in the 
day in the shade, and at night falling to a minimum of 
from 50deg. to 3ldeg. It is ible to avoid the last 
_ of the river by marchin m Ambukol to Shendy 

y a chain of wells; indeed there are two routes, but the 
distance is about 200 miles, and all the difficulties of the 
desert would be aggravated by starting from a point so 
far up the river and so difficult to supply as Ambukol. 
When all difficulties are considered, it is not to be 
wondered at that the route from Suakim has been 
preferred by many, and that it is questioned whether 
the boats now leaving England will ever be seen on the 
upper reaches of the Nile. A camel corps is now being 
organised by 1100 cavalrymen, now to be sent out from 
England. This would, of course, act from Suakim. The 
stores of food that are being sent out for the boats deserve 
commendation. Everything is packed in small tin boxes— 
beef, potato-powder, marmalade, jam, tea, salt, tobacco, 
medical comforts, &c.; no coffee, because it will not keep 
when ground. For other work, the compressed hay-trusses, 
on an excellent suggestion of Mr. Steele, the officer who is 
superintending the details of om are cut by a band 
saw into smaller packages easily lifted. The main ques- 
tion of this campaign is food. How difficult is the supply 
we think is apparent from the dependence that is beim 
placed on the date harvest to enable 3000 Arabs to wor! 
at the cataracts hauling the boats up them. Whether by 
the Suakim route or the Nile it is the same question. 
By river the soldier carries his provisions wasting as 
he goes into a desert. By land the camel does the same. 
In a case of life and death the loads might be continually 
made up to the full on the minimum number of camels, 
and those relieved of their loads killed, to push the 
expedition the maximum distance on its supply of food ; 
but this would be a horrid expedient, and only of limited 
application. 

Altogether the campaign will be interesting, we should 
judge, mainly from the point of view of carriage and 
supply. It will bea kind of interest that may involve much 
suffering we fear. Let us hope that a commensurate result 
may be obtained. 


THE STOCKPORT TRACTION ENGINE TRIALS. 

Tue trial of traction engines at Stockport, described in 
our last impression, is noteworthy in more respects t! 
one. The Royal Agricultural Society, after testing steam 
engines year after year, unwisely arrived at the conclusion 
that no further improvement in agricultural engines was 
sees: and refused to carry out any more trials. The 

t competition of the kind was held at Cardiff twelve 
years ago. In 1871 a very important and interesting trial 
of traction engines took place at Wolverhampton; but 
since 1872 the steam engine has been a dead letter so far 
as the leading Agricultural Society in the world was con- 
cerned. The reason why has been very plainly stated. 
Engineers with great influence at the Council table have 
said plainly that, having got all the prizes they needed, 
they did not see why the competitions should be con- 
tinued, because it was more than probable that younger 
firms, profiting by their experience, would beat them, and 
so deprive them of their laurels. This, we need not say, 
is not the spirit in which the business of what is really a 
great public body should be conducted. To all remon- 
strances the Council have been deaf; and we see now with 

leasure that their hand is being forced, and that ‘if the 
yal Agricultural Society of England will not hold 
competitive trials of steam engines, other bodies will, 
and that competitors will be found in abundance, even 
among the most influential members of the Royal Agri- 
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U nol necessaruy for publication, bul as proof oj 
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1 \ 
Sir,—In your last week's. impression your states that 
the Lewis Merthyr Collieries are about to be sold to D. Radford and Co., 
and that an arbitration naw sitting is to settle the price of purchase. 
As there is not a vestige of truth in such a statement, it is calculated 
tree 
( jor every two lines a cards one shilling and sixpence; odd li : 
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cultural Society itself. It is further to be borne in 
mind that a prize gains nothing in value by an- 
tiquity. The purchasing public will not attach one- 
half the value to a medal won a dozen years ago that 
it will to a prize taken yesterday. The engineers 
who have been content to rest on their laureis will 
find on examination that they are but withered and 
worthless leaves. No one now believes that the 
best results obtained by racers at Carditf are at all com- 
parable with those obtained by compound engines in the 
present day. We have before us figures to which no ex- 
ception can be taken, which show that the weight of water 
used per horse per hour by the ordinary commercial 
engines made by Messrs, Garrett, of Leiston, differ in 
amount by only a fraction of a pound from the weight 
used by the best engine in the showyard at Cardiff, in 
1872. The boiler of the Cardiff engine was, of course, 
better than that of a commercial portable, but in that 
respect alone was it more economical. We mention this to 
show how great has been the advance made in the last 
twelve years. The compound engine again bids fair to 
become the most popular portable and _semi-portable 
engine of the future ; and we do not think that makers 
of this t will rest satisfied much longer without 
further trials such as can be carried out just as well by 
any other body as by the Royal Agricultural Society. The 
first step in the right direction has been taken by the 
Royal Manchester and Liverpool and North Lancashire 
Agricultural Society, which, as we have already stated, 
offered a gold medal for the best traction engine. To show 
how highly this prize was appreciated, it is enough to say 
that no fewer than fourteen engines were entered for com- 
petition. Indeed all the principal makers of traction 
engines in the kingdom were represented. 

The trials were, on the whole, very instructive and sug- 
gestive. The first point which strikes us is the misleading 
nature of the term “nominal horse-power,” and its effects on 
the trial. On the first day an allowance. of 201b. of coal 
per nominal horse-power was served out to each engine, 
and with that it will be remembered the driver had to run 
with a load of 4 tons as far as he could—until, in short, his 
engine stopped for want of steam. Nominal horse-power 
is by the Royal Agricultural Society calculated at the rate 
of 10circular inches of piston per horse-power. Now, Messrs. 
Aveling and Porter and others put in engines with Qin. 


eylinders,and > =8 in round numbers. These engines 


were allowed 160lb.of coal. Messrs. Fowler put in an engine 
with an 8tin. cylinder, which is rated by the foregoing 
rule at 7-horse power, but this engine also had had 160 Ib. 
of coal served out to it. This was obviously wrong if the 
area of the piston was the basis on which the coal was 
weighed, and we have no doubt that it was, because the 
engine of the South Durham and North Yorkshire Steam 
Cultivation Company, which had a cylinder precisely the 
same size as that of Messrs. Fowler, was only allowed 
140 Ib. of coal. We fail to see any good reason for making 
this distinction and handicapping the Durham firm so 
heavily. Mr. Foden put in a 6-horse power engine, with 
two 5zin. cylinder, 10in. stroke, and got 1201b. of coal. 
The weight of this engine is 9 tons 16 cwt., as against 
12 tons 12 ewt. that of Messrs. Fowler’s compound engine. 
The load given to both engines was precisely the same. Mr. 
Foden’s engine, with 120 lb. of coal, made 103 laps. 
Messrs. Fowler’s compound engine, with 160 lb., made 
12} laps. Foden’s engine burned 11°3 Ib. per lap. Fowler's 
engine burned 12°97 Ib., or 1°67 Ib. per lap more than Mr. 
Foden’s engine. The total load moved by Fowler was 
16 tons 12 ewt.; by Foden, 13 tons 16 ewt. So far as the 
actual performance in the trial ground is concerned, 
Foden’s engine, with two non-compound cylinders, was a 
more economical machine than Fowler’s double cylinder 
compound engine. It may, of course, be urged that 
Fowler’s engine had not load enough, and would have 
shown to more advantage with a greater weight behind it. 
We scarcely see the logic of this. It is true that the 
weight hauled might be increased, but then the distance 
run must also have been reduced. There is certainly no 
triumph in this trial for the compound system. 

We may now compare the performance of the single 
cylinder engines. That of Messrs. yes 3 and Porter 
weighed 12 tons 16 ewt. It received 1601b. of coal, and 
it hauled its four tons load, and it made 92 laps, and burned 
16°7 lb. of coal per lap. McLaren’s, also a single cylinder 
engine, and weighing 12 tons 18 ewt., made 13 laps, and 
burned 12°3 Ib. of coal per lap. It therefore beat Fowler's 
engine by ‘67 lb. per lap, and was beaten by Foden by 
1 1b. per lap. Fowler’s single cylinder engine, with 160 lb. 
of coal, although rated as a 7-horse power, made 9} laps, 
and burned 17°25 Ib. per lap. 

When we turn to the second day’s trials of the selected 
engines we arrive at some remarkable facts. Each engine 
was now allowed 10]b. only of coal per nominal horse- 
power, steam being previously raised to 100 1b. pressure; 
the working pressure being in all cases 125]lb. Mr. Foden 
made 8% laps, being in round numbers 7 Ib. per lap. 
Fowler’s compound engine also made 8% laps, burning in 
round numbers 9lb. per lap; the extra weight moved 
being 2 tons 16 cwt. of non-paying load. In this case 
Mr. Foden’s triumph was complete. Messrs. Aveling and 
Porter’s engine made 9% laps with 80 1b. of coal, or 8°31 Ib. 
perlap. McLaren’s6-horse power engine made 8 laps with 
60 Ib. of coal, or 7°51b. per lap. We do not know on what 
system the judgesfounded theirdecision; they must,however, 
have taken into consideration much besides economy of fuel, 
because Mr. Foden’s engine was more economical than 
any other engine tried. Tt will be seen that the perform- 
ance on this the second day was far better than that of the 
first day. Thus Messrs. Fowler required within a small 
fraction 131b. per lap on the first day, and only 91b. the 
second day. The difference is due mainly to the fact that 
on the first day steam had to be raised from cold water, 
and a preliminary run had to be made by the engine alone, 
neither of which things was demanded on the second day, 
Again, it must not be forgotten that the personal element 
—in other words, the skill and coolness of the driver—has 
much to do with the results, not only economical, but 


general, obtained under such conditions of test as those 
ruling the competition at Stockport. 

We are not at all surprised to learn that the competitors 
are all dissatisfied. Indeed the matter cannot possibly be 
left where it is. Mr. Foden by no means takes rank as a 
large builder of traction engines. He is the headof a highly 
respectable but vag pam small establishment at Sand- 
bach. He has, it will be seen, fairly beaten so far, the most 
eminent firms in the trade. Messrs. Fowler, Aveling and 
Porter, Burrell, and Marshall, can none of them equal him 
in economy. Messrs. McLaren are much better known in 
this trade than Mr. Foden, but their firm, too, is compara- 
tively young. Yet their performance runs that of Mr. 
Foden very close indeed. Thus we have two new men, 
so to speak, beating the old hands—the very thing that it 
was foretold long since,’ by members of Council of the 
Royal Agricultural Society would occur if competitive 
trials were permitted. Of course, all that we say 
applies to one qualification only, namely, fuel consumption. 
It is nearly certain that the matter cannot end here; 
what we may term a return match must be played. The 
question is, where? In making known the award of the 
judges, the secretary of the Royal Manchester and Liver- 
pool and North Lancashire Agricultural Society, stated 
that as the Royal Agricultural Society’s Show was to be 
held next year at Preston, his Society could amalgamate 
with it for the time, and would be glad to lend every pos- 
sible assistance in getting up thorough and exhaustive 
trials. We earnestly hope that the Council of the leading 
Agricultural Society will be wise in time, and take the 
advice offered to them. The Stockport trials cannot be 
regarded as in any sense conclusive. They were in no way 
exhaustive. They were highly interesting and instructive 
as far as they went, but they did not go far enough. As 
they stand the results may convey false impressions, or 
they may not. That remains to be seen. Nothing, how- 
ever, can, we think, be more unlikely than that the great 
traction engine building firms will be satisfied to leave Mr. 
Foden’s triumph undisputed. The sooner the Royal 
Agricultural Society makes known its intentions now the 
better. The time remaining between this and next July 
is by no means unnecessarily great for the construction of 
such a traction engine as will carry away the prize ina 
great all-round competition. 


MAJOR ROSS ON RAILWAY BRAKES. 

Tue Manchester, Sheffield, and Lincolnshire Railway 
Company is, we understand, threatened with a test action, 
intended to decide whether it can, or cannot, be made 
liable to pay compensation to the relatives of those killed 
in the Penistone accident. The ground of the action will 
be that the company had not provided all the nece 
appliances for safety, inasmuch as the brake with whic 
the train was fitted was non-automatic, and did not 
comply with the Board of Trade requirements. There has 
been an almost universal chorus of complaint in the 
columns of the press; and no one has been found to say 
that if the brake had been automatic the slaughter would 
have been undiminished. The directors of the company 
have taken alarm. They find themselves at last 
within measurable distance of the time when auto- 
matic brakes must be fitted to all trains, and Major 
Edward Ross, the company’s secretary, has, by the 
authority of his directors, written to the railway 
department of the Board of Trade one of the most inju- 
dicious letters ever penned. Mr. Chamberlain is, we 
believe, absent at present, and Major Ross has received no 
reply. His letter has been published, and we cannot 
suffer it to pass without some comment. Major Ross takes 
for his text Major Marindin’s report of the 27th of July on 
the Penistone, or as Major Ross pleases to call it the Bull- 
house accident, and goes on to say, “ The inspecting officer 
is, as the evidence demonstrated, satisfied that the acci- 
dent ‘caused by the breaking of the crank axle of the 
engine was one which could not have been foreseen or 
prevented,’ and that ‘there is not the smallest fault to be 
found with the manner in which the servants of the com- 
pany performed their duties both before and after the 
accident.’ Nevertheless blame is cast upon the company 
for the non-adoption of a particular form of automatic 
brake, saat the Westinghouse brake, which appears 
to be considered as the ‘ fates of Trade brake,’ a late in- 
specting officer of the Board being the chairman of the 
English Westinghouse Company.” There is, it will be 
seen, no logic in the latter part of this statement. No 
attempt is made to say by whom the Westinghouse 
brake is “considered as the Board of Trade brake.” 
The reason given, namely, that Sir Henry Tyler was once 
a Board of e inspector, finds its analogy in the story 
that Tenterden Steeple was the cause of the Goodwin Sands. 
Put into plain English, the argument is—Sir oem Tyler 
has left the Board of Trade, consequently the Weating- 
house brake is a Board of Trade brake. To us, and we 
fancy to not a few of our readers, this will read like pure 
nonsense. In the next ph of his letter, Major ie 
refers to Colonel Yolland’s well known report on the 

h upsets the one preceding it. Sir Henry Tyler, 
who the of Trade staff, approves of 
the Westinghouse brake, which therefore is to be 
regarded as the Board of Trade brake. But Colonel 
Yolland, who is on the Board of Trade staff, has con- 
demned it. The natural deduction is that it is not a Board of 
Trade brake. This seems to us to be the only legitimate 
conclusion that can be reached by the method of reasoning 
adopted by Major Ross. Ofcourse, we need hardly say that 

the officers of the Board of Trade have no interest in 
any brake. All that they demand is that trains should 
be fitted with a proper brake. If the Westinghouse brake 
complies with their conditions, and other brakes do not, so 
8 | the worse for the other brakes. 

It is somewhat late in the present day to A Colonel 
Yolland’s antiquated condemnation of the Westinghouse 
brake, which probably at this moment stands alone. We 
may say that years have ela since a word has been heard 

inst the Westinghouse brake, save from two men—Sir 
ward Watkin, who is afraid that it may blow up, and 


Mr. Moon, who has—for the third or fourth time—at last 
found a perfect brake. The direct and conclusive answer to 
Colonel Yolland’s contention is that the failures of the 
Westinghouse brake are not dangerous failures, and that 


‘the failures of the vacuum and chain brakes are always 


dangerous failures, This is a point which any reader can 
decide for himself, whether he is or is not well versed in 
brake lore. Let us take the case of two trains approaching 
a terminal station; one is titted with the vacuum, the other 
with the Westinghouse brake. Both these brakes fail in 
the same way outside the station, namely, by the fracture 
of a hose. The result is that the Westinghouse train, 
being there and then stopped, cannot get into the station, 
while the other not only gets into it, but runs against the 
stop-blocks at the end of the bay. It is quite true that trains 
have often been detained because the Westinghouse brake 
was not in order, and we can fancy nothing more annoying 
than such delays to those whose duty it is to keep the 
brake in order. The truth is that the Westinghouse brake 
8 no one; if it has been neglected by anyone, from 
the locomotive superintendent down to the porter who 
couples an engine on to a train, it will speak of its neglect 
at once; and the railway directors who object to this auto- 
matic vigilance ought, if they were consistent, refuse to 
use a workman’s clock ora tell-tale of any kind. So far as 
is known, no serious accident has ever occurred only because 
a Westinghouse brake has gone on when it should not ; 
and it is to be borne in mind that if such an accident had 
occurred, it would not be hushed up. On the other hand, 
there is no other brake in use in the kingdom which has 
not failed, with disastrous results, over and over again, 
Some capital has been made of the fact that if the cocks 
on the carriages are not opened when a train is made up, 
the driver may not be able to use it, and on a few occa- 
sions this thing has happened. This is the only defect of 
which the brake does not give notice of, and itcan invariably 
be guarded against by the guard putting the brake on 
from his van before the train starts. A preliminary test 
can always be made, and once made, nothing can happen 
that the driver will not be told about by the brake itself. 
But no matter how many preliminary tests are made with 
the vacuum brake, security against unforeseen casualties is 
not provided. Even if it were otherwise, the good done 
by the cocks in one such case as that at Lynn would 
compensate for the infinitesimal risk which their use 
entails on properly managed lines. 

Major Ross is unable to cite a single case against the 
Westinghouse brake. All that he can find to say “is the 
liability of the automatic brake to apply itself when not 
required, and which might conceivably cause an accident 
as disastrous as Bullhouse, still exists; and after the 
opinion as to the defects of the brake by so experienced an 
officer as Colonel Yolland, it seems scarcely reasonable that 
its use should be sought to be enforced upon the railway 
companies at every possible opportunity.” 

No one for a moment supposes that an accident might 
not occur because a train stopped suddenly where it ought 
not. Not only is this within the bounds of possibility, but 
it has actually happened in the United States. But it 
could not happen on a properly managed railway, and 
Major Ross dare not attempt to argue that it could occur 
on the Manchester, Sheffield, and Lincolnshire Railway, 
because to do so would be to condemn the signal arrange- 
ments and trafiic management of the line. It would have 
been to the purpose if Major Ross had supplied a list of 
disastrous failures of this kind, but he is entirely unable 
to name one. Nothing of the kind could occur unless the 
block system broke down; and it most likely could not 
happen even then if all trains had adequate brake power. 
We may use Major Ross's own words with some effect 
in this connection. Commenting on a portion of Major 
Marindin’s report, he says: “It is difficult to understand 
why he dandd out of his way—except it be to create a 
prejudice unfavourable to the company—to use arguments 
which, however ingenious, may, from their purely hypo- 
thetical character, be altogether fallacious.” We may say 
that it is difficult to understand why Major Ross should 
go out of his way—except it be to create a prejudice unfa- 
vourable to the Westinghouse brake—to use arguments 
which, however ingenious, may, from their purely hypo- 
thetical character, be altogether fallacious. The latter 

rtion of Mr. Ross’s letter being simply insulting to the 

ilway Department of the Board of Trade, we do not 
feel dis to reproduce it in our columns, or to comment 
on it in any way. Mr. Chamberlain will no doubt know 
how to deal with it. : 

We may ask here why it is that certain English railway 
companies have fought so hard against the adoption of the 
Westinghouse brake, while others have freely adopted it. 
It was in every way desirable that at the outset careful 
experiments should be made with all possible mechanical 
combinations which promised well. These trials have 
been made long since, and it is now perfectly understood 
all round among railway men that it is impossible to pro- 
duce a better brake than the Westinghouse brake, on any 
system yet made public. We do not say that it is not pos- 
sible to invent a better brake, but we do assert that no 
better brake has yet been invented. If we go'to the hard 
logic of facts, moreover, it will be found that, tested by an 
standard with which the lives of passengers are concerned, 
there is no other brake in existence which is so good. 
That public opinion is beginning to assert itself is, we 
think, certain. An event such as that at Lynn, recorded 
in our pages last week, may be repeated at any moment; 
so, alas! may be the experience of Penistone. Two such 
events would now settle the brake question once for all; and 
future boards of directors will no doubt look on Major 
Ross’s letter withas much wonder and amusement as Gough 
they perused the old arguments that a train could not by 
possibility exceed a speed of ten or twelve miles an hour. 


CAST IRON GIRDERS AND COL. YOLLAND’S REPORTS. 
OFFICIAL reports are seldom as amusing as they might be, 
and we should not withhold from Col. Yolland all the credit 
that may be due to him for the removal of this imperfection. Last 
week we referred to the report by him, from which it was to be 
inferred that trains ought, by Board of Trade mandate, to con- 
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sist of one engine and one carriage, as they would be safer 
than those made up of ‘any other number of vehicles, He 
gave it as an axiom that “the fewer the number of engines and 
carriages that are used to make up a train, the less will be the 
risk to the public travelling in these trains.” It is very well 
known that definitions and axioms are difficult things to write, 
and had the above been the production of an ordinary author, it 
would have been a subject for speculation whether one or two 
nights of anxious thought had been necessary to evolve a law 
of such general application. The accident which gave rise to 
the discovery of this law by Col. Yolland occurred to a train 
hauled by two engines, That the accident did not result from 
the use of moré than one engine is a fact which did not concern 
Col. Yolland. There were two engines, and an accident 
happened, and therefore clearly there should be only one engine. 
A side rod of one of the engines broke, If there had been only 
one engine, there would have been two side-rods less, and both 
these might, including the one that broke, have been on the 
engine that would have been, under the new law, somewhere 
else, which is sufficient proof that the train would have been 
safer with the minimum number of engines. It is not proper 
to enquire where the engine with the defective side-rod would 
have been under other circumstances, as it might have been 
hauling one of Col, Yolland’s one-carriage trains, and in that 
case the breakage would have been rather bad for the one 
engine and one carriage axiom, an extension of which will 
require engines to be made with one wheel, because tires some- 
times break, without crank axles because these break, and 
with only one side rod because these break. A further 
but obvious extension of the new law will show the neces- 
sity for doing with but one rail, and in fact the beautiful 
simplicity which must result from an appreciative and judicious 
application of this law is as remarkable as its economy and the 
curious fact is that it has not been discovered earlier. Another 
report by the same author is worthy of the attention of a more 
numerous branch of the profession of engineering. It relates to 
the failure of some rather faultily designed cast iron girders of 
an over-bridge on the London and Brighton line at Denmark-hill. 
In concluding his report on this failure, Col. Yolland says :—* I 
think the prohibition which the Board of Trade has already 
issued against the use of cast iron beam under-bridges on rail- 
ways should now be extended to the use of the same material 
in the construction of beam bridges for carrying roads over 
railways, rather than to wait for some very serious accident 
occurring before issuing such prohibition. It is perfectly well 
known that cast iron cannot be relied on, and that beam 
bridges constructed of this material may give way at any 
moment, without any previous indication or warning being 
given.” The fact that there are thousands of such girders in 
satisfactory use ; that those which in this case broke did so 
under conditions of a peculiar character ; that their strength 
was proved by experiment subsequently to be three times the 
load they had to carry ; that those which have been carrying 
since 1866 the road traffic are perfectly sound, while those which 
broke only carried a footpath ; that enormous and ambiguous 
stresses have been set up by the Denmark-hill subsidences 
which broke a number of the girders in another part of this 
same tunnel bridge; these things were known to Col. Yolland, 
but they have not prevented his writing the above-quoted 
general condemnation of cast iron. Locomotive cylinders have 
been known to crack. Will Col. Yolland advise the Board of 
Trade that these should in future be made of wrought iron? 
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Applied Mechanics, An Elementary General Introduction to the 
Theory of Structures and Machines. By James H. Correri.n, 
F.R.S., Professor of Applied Mechanics in the Royal Naval 
College, Greenwich. Macmillan and Co, 1884. 

Ir is seldom that the conscientious and impartial reviewer 

of technical works finds himself in the pleasant position of 

being able to say with a perfectly undisturbed and happy 
conscience, “This is throughout and in every way a most 
excellent book.” If he is determined to make his criticism 
wholly favourable and to refrain absolutely from any fault- 
finding, he has to consider within himself how difficult it 
is to produce a technical work altogether free from flaw 
and error; to speculate how many hundreds of mistakes 
he himself--the critic—would probably commit if he 
undertook to produce a similar book; and thereon to 
determine that it is his duty to be extremely generous in 
omitting mention of numerous little, and perhaps even 
big, faults that may be easily detectable by the practised 
eye, but are not glaring enough to be noticed by the 
young student or by the “uninstructed public.” Without 
any such hesitation or qualms of conscience, we think we 
may pronounce Professor Cotterill’s new book “On 

Applied Mechanics” as worthy of the most unqualified 

— It seems to us wholly satisfactory; there are no 

aults to be found in it except mere misprints. These 

cannot be counted of the essence of the work; they may, 
and, we hope, will, be rectified in a future edition, and in 
the meantime any intelligent student can correct them for 
himself. We trust the book will at once take its place in 
the colleges where engineering is taught. Its author 
has had long experience in teaching students devoted 
to a practical engineering career, and he has evidently 
learnt to understand very thoroughly the special needs of 
modern engineering students. e will say that so far as 
it goes, and in its special branch—which is a wide one— 
the teacher of engineering will find no better text-book in 
our existing literature of mechanics. Besides teachin 
experience, the author great geometrical 
neral mathematical ability and originality. In many of 
is constructions for the purposes of proof, of explanation, 
or of practical calculation, he displays simplicity and 
elegance of a ~— ray and his algebraic methods are 
equally neat and clear. Moreover, he is familiar with the 
most modern developments of the application of theory to 
engineering problems, not only in our own language, but 
also in French and German. For instance, in the subjects 
of stress and strain, he acknowledges his indebtedness to 

Grashof, and his book proves him to be well acquainted 

with the contents of Grashof’s “Festigkeitslehre,” than 

which no more thorough and succinct treatment of the 
subject exists, and with the work of De Saint Venant. 

With such qualifications Professor Cotterill ought to pro- 

= e thoroughly good and useful book, and he has 

one i 


The book takes for granted, on the part of the reader, a 


knowledge of the elementary physical laws of mechanics. 
These the engineering student does, or ought to, learn 
from his professor of physics. If any unfortunate pro- 
fessor of engineering finds it ne to spend a portion 
of his time in explaining the fundamentals of theoretical 
mechanics, he must always do so under protest, and with 
the knowledge that he is wasting time in what is not his 
legitimate work. Accordingly, we find that at the very 
beginning of the book the calculation of the forces 
throughout “frame structures,” 2.¢., chiefly roofs, bridges, 
and cranes, is attacked. This could not form a logical 
beginning to the subject of “ mechanics,” but it is the part 
of “applied mechanics” that can be most easily and simply 
handled. Here we have the now well-known graphic con- 
struction of stress di s explained, and the algebraic 
methods of dealing with the same problems are also stated 
and illustrated. The next three chapters are occupied 
with the calculation of the compound stresses, or “ strain- 
ing actions,” in beams and other structures, Diagrams of 
loads, of shearing forces, and of moments are drawn out. 
The remarkable and extremely useful analytical relation 
connecting this series of curves is carefully explained. 
This connection is carried upwards in exactly the same 
form to the higher series of curves of angular deflection 
and linear dellection, the development of this higher 
series being, however, reserved for later chapters. A very 
useful section is devoted to the stress due to the weight 
of the structure, and to comparison between the weights 
of similarly built, equally loaded, and equally strong 
structures of large and small sizes. The explanation of 
this last very important comparison is hardly put in so 
simple and useful a form as it might be. Also we find 
here sensible and cautious remarks about redundant 
structures. We need hardly say that no attempt is made 
to split up such structures into a series of “constituent 
frames,” after the airy fashion employed by some very 
imaginative would-be teachers of engineering. The pos- 
sible limits alone of the stress in each bar are made the 
subject of calculation. 

In the second part of the book, the mechanism, or as it 
is styled, the “ Kinematics of Machines” is treated. This 
title is borrowed from Reuleaux, and Reuleaux’s treatment 
is to a great extent followed. The new phrases, “cen- 
troids,” “axoids,” “ slider crank chain,” &c., which have 
been introduced by Professor Kennedy, in translating 
Reuleaux’s work, have been adhered to here; but we think 
decided wisdom is shown in omitting all mention of 
Reuleaux’s semi-algebraic letter-symbolism for mechanisms, 
which is really useless, because a skeleton sketch is as easy 
to make, and is much more graphic in its description of 
the thing to be represented. In this part the kinematics 
of the ordinary straight guide-bar steam-engine is 
thoroughly expounded, and “ parallel motions” are also 
explained. Use is made of a very neat and ingenious 
“ velocity diagram in link-work,” which we do not re- 
member to have seen before. Its most general form is 
explained on page 123. 

Part III. deals with the “dynamics of machines.” We 
may take paragraph 94 as containing the author’s definition 
of a machine. “ A mechanism becomes a machine if we 
connect together two of its elements by a link capable of 
changing its form and so moving the mechanism, notwith- 
standing a resistance applied by a similar link connecting 
two other elements.” Thus a complete machine has two 
more links than the corresponding mechanism, which two 
links are of a pliable nature, either elastic or plastic. The 
simplest possible mechanism has four links, or one more 
than the simplest possible frame, viz., the triangle. The 
simplest mesiiia machine has, therefore, six links. In this 
view a steam engine in itself is not a complete machine; it 
possesses in itself one of the pliable links, namely, the 
steam, which is elastic; but in order to complete the 
machine we must connect the engine with its work. For 
instance, if it is driving a lathe, we must consider the lathe 
and the “work” in it as of the complete machine. 
The “work” that is being turned, which is having “its 
form changed ” and is resisting that change of form, is the 
other pliable link. The steam is the driving link and is, 
in this case, elastic ; the “ work” in the lathe is the driven 
link, and is, in this case, plastic. The complete idea of a 
mechanism was first definitely explained by Reuleaux. 
This complete idea of a machine is due to Professor 
Fleming Jenkin, and is not quite satisfactory. 

In Chapter IX. curves of driving moment or “ crank 
effort ” for engines are drawn, and use of them is made to 
calculate the “ fluctuation of energy” and “fluctuation of 
speed.” This, of course, can only be done when the curve 
of “resistant moment” is also given. The fluctuation of 
energy is easy to reckon. That of velocity is more diffi- 
cult, and the method here given is not exact ; it is slightly 
vitiated by the assumption that the arithmetic mean 
between the least and greatest velocities is the true mean 
or average velocity. is is by no means true, the error 
being greater the larger is the whole variation of velocity. 

The effect on the distribution of crank effort of the 
inertia of the parts moving with variable velocity is care- 
fully considered, and the common methods of balancing 
explained. Here, however, the author adheres to the 
common practice of taking account of only one component 
of the acceleration of momentum, namely, that component 
parallel to the engine stroke. The transverse component 
of the acceleration of momentum of connecting rod and 
crank pin are really quite considerable, and if a balance 
weight is introdu to balance the longitudinal com- 
ponent, this balance-weight—if, as is always the case in 

ractice, it revolves with the shaft—itself introduces a 

rge transverse component, which remains unbalanced. 
On page 275, line 6, we notice a slip in which the word 
“divided” is used instead of “ multiplied,” a very awkward 
inversion, because it refers to a question in which all 
elementary students get confused. At the top of page 292 
another misprint of importance occurs, where the couple is 
written of only half its true magnitude. We wish these 
chapters had treated governors and dynamometers some- 
what more fully. 

Part IV. deals with “stiffness and strength” in a very 


thorough way. The ordinary theories of bending and 


torsion are explained in a very elegant and simple style. 
and due prominence is given to the important fact that 
the shear force in beams 1s not evenly distributed over the 
section, so that the stress at the neutral axis is in solid 
rectangular sections one and a-half, and in solid circular 
sections one and a-third, times the average stress. Witha 
rough degree of approximation, the whole shear force may 
be considered evenly distributed over the web section of 
an I girder. The method of solving the problem of a 
beam propped in the middle is peculiarly simple—page 
330—as is also the deduction of Clayperon’s theorem of 
three moments—page 336. We are sorry to find no 
attempt to attack the problem of beams bent beyond the 
limit of elasticity of the material. 

Chapter XIV., on the strength of struts, is a great dea 
more satisfactory than the ordinary slipshod treatment 
this subject receives. Here it is plainly shown that no 
even approximately accurate calculation of the strength of 
a strut can be made without a knowledge of the deviation 
of the line of thrust from centre of figure of the end sec- 
tion. The bending, and consequently the strength, of the 
strut depends wholly on the exact magnitude of this devia- 
tion. In the ordinary case the deviation is intended to be 
zero, and therefore may be presumed to bé small; but not 
even the wildest guess at the strength of the strut can be 
made by calculating on the supposition that it is actually 
zero. The ordinary text-book theory worked out on the 
assumption that it is zero gives the humorous result that 
the load which will produce no deflection is something 
between five and fifty times the load that, it is well known, 
will break the strut; but this result is reproduced in suc- 
ceeding text-books with the utmost gravity, and apparently 
with no appreciation of the grotesque humour involved in 
its statement as a fact. We have here, however, an 
acknowledgment that it is not true even as a piece of 
mathematics; and this is a oo step in advance. The 
author very ingeniously avoids the peculiar difficulties of 
the problem by assuming a strut with such a variation of 
section as will produce uniform bending in a true circular 
are. A result of the desired form is in this way arrived at 
with the help of the very easiest mathematics; but it must 
be remarked that such a strut was never made, and that 
the necessary variation of section to secure this result has 
never even been calc 

Then comes a chapter in which “Impact” is treated in 
a skilful and simple manner, which shows strikingly the 
great importance to engineers of careful study of this sub- 
ject. We might object that no structures of any kind are 
actually borne on “immovable supports,” and that their 
mobility, and the special dimensions and form of the 
structure resting on them, make great differences in the 
stress-effects of es but the equations given are, at any 
rate, sufficient to illustrate in a forcible manner the 
interest and importance of the subject. The most general 
fundamental equations of elasticity, and the behaviour of 
plastic solids, are then explained, as well as the influence 
of repetition of stress. Part V. deals with hydraulics 
and hydraulic machinery. Of course, the information 
regarding the machinery does not extend to the details of 
construction, but the mechanical principles expounded in 
this section embody the most modern ideas on the subject. 
More rapid advance is being now made in this division of 
mechanical science than in any other, and it behoves 
engineering students to keep themselves abreast of the 
times. To the problem of the action of turbines, the 
equations of “angular momentum” are _ successfully 
applied. We wish the subject had been treated 
in a more complete manner. Interesting equations 
are given for the “fluid efficiency” of the propulsion of 
ships. If V be the forward velocity of the ship, and v 
the relative backward discharge velocity of the stream of 
water, the driving back of which furnishes the nec 
abutment for the forward propulsion of the ship, the 


efficiency is given as : the waste energy being the 


v+V’ 
kinetic energy of the back flowing stream. As vis not 
at the outset a known quantity, this is hardly the most 
convenient form to throw the fraction. It may also be 
expressed in terms of A, the cross section of the back 
flowing stream. [f R be the resistance to the forward 
oe of the ship, the above efficiency may be found 
to 


This may be thrown into this other form. If we 


write— 
R=kLe88 
where /afy are constants, L the length, and S the mid- 
ship section of the ship ; and + pean if we write— 
=m 
and A=@S, 
we have the efficiency in the form— 
4 


3 2B—2 

Vx 

If, as is usually taken, a = 8=% and y= 0, then this 
fluid efficiency would be the same for all speeds and the 
same for all ships which have equal values for /m and g. 
These equations assume that the water is thrown back- 
wards without any lateral or rotational velocity, the pro- 
duction of which, of course, further diminishes the fluid 
efficiency. The last chapter of this interesting book is 
entitled, Pneumatics and Thermodynamics, and is for the 
most part a réswmé of what can be found in the author's 
well-known work on the steam engine. 

We conclude by once more heartily congratulating the 
author and the publishers on the production of a high- 
class work, which we hope will become a standard text- 
book in engineering colleges. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—G. Watson, chief engineer, to 
the Northumberland; W. R. Parker, assistant engineer, to the 
Canada ; and O. E. Shorey, assistant engineer, to the Agincourt, 
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WOOD'S STRING SHEAF-BINDING REAPING MACHINE. 


Fig. 2 


SHEAF-BINDING REAPING MACHINES. 
No, V. 
AutHoucH Wood’s sheaf-binding reaping machine did 
not achieve that success at Montford which its great 
pularity in America and elsewhere led many to expect, 
it is nevertheless one of the most noteworthy examples of 
the 1884 machine. It is in essential matters distinct from 
all the others, and its continued commercial success must 
be chiefly ascribed to its practical efficiency. For several 
reasons the machines which may be all that is desired on 


the light open crops of America and some other countries, 
do not generally remain the favourites in Great Britain. 
The fact is not wholly due to the pe patience of 
Americans in manipulating machines, though it is partly, 
no doubt, due to this, but the English machines seem to 
owe much of their success to stiffness and rigid strength, 


Fig. 9 


as well as to that compliance with the numerous circum- 
stances which the remarkably miscellaneous character and 
conditions of our crops demand. Generally, however, the 
Woods machine is very successful in doing good work under 
the every-day conditions imposed upon it by the exigencies 
of ordinary farming; and even if this were not a capital re- 
commendation, it has the merit from the point of view of a 
mechanician that it is as already stated distinctly different 
in essential particulars from the other machines which 
have gained notoriety for good work. It is different in its 
packing mechanism, in its knotting device, in its a and 
in the arrangement of the binding apparatus generally, the 
whole of which is above the binding platform. In all 


essential features in design” and in its mechanism, this 
machine was so fully described in Tue Enornerr of the 26th 
August, 1881, that we have now only to refer to those parts 
of the machine as exhibited at Shrewsbury and tried at 
Montford, which have been much modified since 1881. 

In Fig. 1 is given a general view of the Wood machine 
showing principally the off and rear sides. In Fig. 2 is a 
separate view to an enlarged scale of the binding 
mechanism. In Figs. 3 to 9 are given views of the 
knotting device, showing different positions in several 


Fig. 10 


stages of the formation of the knot and of the cutting and 
gripping device. Reproduced from our impression of the 
Seth August, 1881, is a view, Fig. 10, showing the packers, 
which although now somewhat modified, are there shown 
in principle. 

Fig. 10 p is the binding platform, and the packers 
are shown above it. The pieces A 7 carried on the wheel 
A 5 rotating in the direction shown by the arrow, are loose 
on their pivots, except when passing the fixed cam A 6. 


= 


During the latter of the revolution of A 5 the packers 
AZ on stiff, and — the corn against the arm’A 14. The 
latter is now modified as seen in Fig. 2, and beside the 
lever which takes the place of A 12, is the trip lever curved 
at its lower end—see Fig. 2—which presses upon the ‘goer | 
and is by the latter, when fully made, lifted upward 

caused to set the knotter into gear. It will be seen from 
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ig. 10 that the packer arm, which has —_ it the mark 
A7, has passed the cam or quadrant A 6, and is loose 
upon its pivot, and cannot, therefore, exercise any power 
upon the corn ; that packer, however, which is still imme- 
diately below the mark A 6 is stiff as against any pressure 
in front of it, and will continue to be so until in its path 
it has passed the quadrant A6. When the sheaf has 
reached the predetermined size, the trip arm above it, 
seen in Fig. 2, releases a trip and puts the cam cog wheel 
at the end of the main cam, into operation, and the knot- 
ting mechanism is thereby started ; andthe ejectorarms—see 
Fig. 2—are caused by the same means to rise, behind the 
sheaf, and finally to push the sheaf off the machine in 
returning to the position shown in Fig 2, 


ii 
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Turning now to the knotter, it will be seen that the 
part shown in Figs. 3, 4, 5, 6, and 7 is seen in Fig. 2 in its 
lace. The binding hook is in two parts A and B; these 
ave, during part of their rotation, a relative movement, 
the lower part B being fixed to an inner spindle actuated 
by the piece C and the spiral spring D, while the A 
is on the hollow spindle, which carries the pinion E seen 
in each of the figures. In Fig. 5 the string is seen resting 
upon-the horizontal part of a _— shown in all these figures 
fastened by two screws. By the motion given to the 
a E from the cam with quadrant seen in Fig. 2, the 
ook moves into the position shown in Fig. 4. By the 
continued rotation of the hook, the string is caught and 
carried by part F standing up from the upper part A of the 
hook, and is by this means wrapped round it until the 
lower part of the string slips ferer over the rounded 
bottom of the hook, seen in Fig. 6. The hook, how- 
ever, continues to revolve until the part C catches ones 
the projecting horn, and when this takes place the lower 
part of the hook is fixed, but this upper part can still turn 
a little further against the resistance of the spiral spring 
shown; the result is that the mouth opens and lets 
the lower of the string into it. At this moment the 
return motion occurs, the loop is pushed off the hook by 
the piece held on by two round-headed screws, the expan- 
sion of the sheaf pulls the string tight and out of the hook 
mouth, and the knot is complete. From the little plan, 
Fig. 8, the stop on the top of the hook spindle will be 
better seen. By this time the knot in the form seen in 
Fig. 11 has been made, as somewhat imperfectly 
shown in Fig. 3, and the string, as in other machines, 
is at one end held by the gripper, seen in Fig. 2, 
and in detail at Fig. 9; while the other end is 
carried by the semicircular binding arm seen below 
Fig. 2, and at the proper time carried round the sheaf and 
ided to the position seen in Figs. 3 to 6. When the 
Cootiaibouls the string is cut by thedevice seen in Fig. 9, 
which is actuated by the cam shown in Fig. 2. The knottin 
hook being closed down upon the sheave, the knot is tie 
. close up to the sheave; and 
\ although the ends are rather 
long, as shown at Fig. 11, it 
does not take any more string 
than the Appleby knotter, as 
the latter cuts off and drops 
the short piece F of string 
shown detached in Fig. 12. 
The form of the completed 
knot is seen st Fig. 11, and 
it is remarkable that if the 
string is drop from the 
gripper seen in Fig. 9, that 
e apparatus picks up the 
string again automatically as 
McCormick’s ine, an 
Figs. 1 & (2, it, moreover, is not prevented 
from proper action if straw gets tied up with the string. 
As soon as the knot is completed, the string is severed at 
A A by the cutter, which is combined with the gripper, 
and which is actuated by the cam at the inner end of the 
large cam spindle. The knot is, as shown, tied closer 
to the sheave than is possible with the Appleby knotter. 
The packers on this machine are thrown out of gear by the 
action which throws the knotter into gear, so that as soon 
as the proper size of sheaf is reached the packing is dis- 
continued until the tying is completed. 


LETTERS TO THE EDITOR. 
correspondents, 


WATER-TUBE BOILERS. 

Sir,—In my ious letter I so far touched on two of the main 
questions ra: in the discussion of this matter, viz., how much 
cheaper and how much safer are water-tube boilers than those of 
the Lancashire, Cornish, or locomotive kinds? I shall now 
endeavour, so far as space will permit, to deal with the remaining 

int, viz., how much more economical? In doing so I shall con- 

ne my attention to Cornish and Lancashire boilers, orang eat of 
view locomotive and other good multitubular types, chiefly use 
it would involve too much writing to bring these out in proper 
relief to the other two forms with which they are sometimes unde- 
servedly associated. 


Before, however ing with the point of economy, pardon 


me if I allude to the editorial foot-note to a correspondent’s letter | case, by 


in your issue of Friday last. Galloway tubes are by it recom- 
mended to promote the more rapid heating of water in the under- 
side of the boiler, and this is a me Ahanettns 2 often given, and 
often followed at | ene cost. In fact, the circulation by means of 
Galloway tubes of water from the under to the upper side of the 
furnace flue in Cornish and Lancashire boilers is one of the grand 
strings on which their sale and application have been persistently 
ever since their introduction. Many have questioned from 
the first whether such circulation has any existence. In fact, if 
it does exist, the Cornish and Lancashire boilers cannot in 
such case possibly be the irredeemably bad and terribly dan- 
oem structures some think them, and as I have, humbly but 
onestly, endeavoured to make them in my two preceding letters. 
If such circulation exists, it is surely the least thing the advocates 
and sellers of these tubes can do—after pocketing their princely 
fortunes—to set forth, in the opportunity presently afforded by 
you in this correspondence—for which much thanks is due—the 
grounds or theory on which such circulation is based, or to point 
out the ways and means by which its truth may be demonstrated. 
For my part, I have in many ways proved and demonstrated—and 
will —_ do so to the satisfaction of any one open to cohviction— 
that there is not the slightest semblance of the circulation claimed ; 
that the water in a boiler behaves exactly in Galloway tubes as it does 
outside of them, exactly ina boiler with as withoutthem. But I do 
not ask or wish either steam users, Lancashire boiler makers, or 
Galloway tube sellers, to take my word on this or any point 
unless I can adduce good and conclusive reasons in mapee of it; 
and, on the other hand, I will not have their assertion of Galloway 
tube water circulation on any other footing. Already my letters 
indicate that the circulation of water in a Cornish or Lancashire 
boiler is as great an incongruity as ‘‘ snow falling upwards.” I now 
assert that circulation of water within any form of Cornish or Lan- 
cashire boilers, with or without Galloway or any other conception 
of tubes in general use, is as pure an illusion—or more correctly, 
delusion—as was that of the bursting of boilers by unknown gases 
or sudden ——- of steam, or the blighting of crops by 
witches. I further assert that the large proportion of untimely 
frailties and explosions of Cornish and Lancashire boilers is because 
of temperature straining, due to the absence of the water circula- 
tion which is claimed to be promoted by Galloway tubes, and other 
contrivances having the same pretensions, which are foisted into 
use to the loss and sometimes ruin of steam users, and the no small 
risk of others of her Majesty’s lieges, and I challenge the questioning 
of these assertions. This may be putting the case cnet, but it is 
only by so doing that superstitious views may be broken up.° It 
was only in that way that the chaos of thought on boiler explo- 
sions was broken up—a breaking up which has been rapid, com- 
plete, and universal, thanks to Clark, Colburn, and a few others, 
whose keen perceptions squared their—and now our—ideas on 
boiler explosions with nature’s laws—the voice of God, to which 
sooner or later kings and priests as well as boilers and tubes must 
yield implicit obedience. 

It cannot be denied that through-and-through water circulation 
is obtained in small degrees from Galloway tubes in a vertical 
main flues, but this is exactly where circulation is in no way required 
for safety. Neither can it be denied that water circulation of a 
kind takes place in them when applied to Cornish or Lancashire 
boilers, but I do deny that it is of a kind which in any way affects 
the water at the under side of the furnace tube, or of the kind pro- 
fessed and so much desiderated in reduction of the dangers of the 
temperature straining of boilers. On the contrary, it is simply 
circulation of the same kind as takes place in a pendant or “‘ Field 
tube,” or ay the same as takes place at the vertical—or rather 
curvilinear—sides of the furnace fiue itself,or any other vertical or 
inclined heating surface touched on by the passage of fire or its 
heated gases; the only difference between the circulation at such 
surfaces and that which takes place in a ‘‘ Galloway,” “‘ Field,” or 
any other vertical tube, is that the water takes the form of recti- 
linear vertical eddies in place of curvilinear and concentric ones, as 
in tubes. How can it be otherwise? Temperature and gravity are 
in harmony, however much we may differ, and in respect of that har- 
mony water can only descend from its surface to a zone of tem- 
— in its mass, which by its lower temperature forbids gravity 

rom carrying the descent further, and that zone is fixed by the 
line of flame or heat which strikes the heat-transmitting surface of 
the boiler, irrespective of their being tube surfaces, flue surfaces, 
or shell surfaces. To putit in another way, water must descend at 
vertical plates, and in the centre of Galloway or other vertical 
tubes, because it is of lower temperature than the water which abuts 
on the heat-impi iron sides retaining it. Whenever or wherever 
the iron ceases to be impinged on by the heat, or in any — becomes 
of a lower temperature than suffices to shoot heated molecules of 
water to near the centre of the body of water in the tube—or as in the 
case of straight surfaces, to given limited distances—with sufficient 
force to secure a higher temperature than that of the zone of water 
immediately under these lower lines of flame or heat, thedescent stops 
till the water acquires more heat, by virtue of which it lightens 
and returns to the surface, and so sets up a circulation exactly 
comparable with that set up by directing a small jet on the surface 
of, say, a tank of water, as is beautifully illustrated when this is 
observed from the glass walls of an aquarium fish tank, the only 
difference in the case of it being that the descent is by force, 
not by unequal specific gravity, and continues till momentum is 
exhausted—in place of continuing change of temperature or 
gravity—at which point the jet is seen to curve outward from 
the centre and rise to the surface in a graceful shower, as the jet of 
a garden fountain is seen to act in the reverse way when playing in 
the air. Now, the circulation in a fish tank set up in the way 
described is as innocent of any effect on the water underlying its 
power of penetration as is that of the eddying circulation set up at 
the upper end of the Galloway tube on the water men bon. the 
furnace flue. If I have failed to make myself clearly understood 
in thus describing water circulation in a Galloway tube, your 
readers may make up the deficiency of my language by supposing 
that what is meant to be described is exactly the same as is seen in 
the boiling of an ordinary pot of water on an ordinary fire—because 
the only difference between the pot and the Galloway tube, in 
int of water circulation, is that the pot has a metal bottom, which 
imits the circuit of the water; whilst the tube has a water bottom, or 
a zone of water lower in temperature than that in circulation, which 
fixes that limit. Ofcourse, the pot receives heat at the bottom as well 
as the sides, and this ‘‘jumbles” the water, and destroys the 
regular lines of the movements of circulation, as seen when heating 
a tube of water similarly to the heating of a Galloway tube which 
takes place in a boiler. This is a process of heating and circula- 
tion may be quite successfully performed in an experimental 
way, even by a schoolboy. I am not, however, addressing these, 
but men—men whose words and dictum leads and guides the 
world in matters relating to steam boilers; and as schoolboy 
e ents are likely to meet with their sneer, and unlikely to 
bring positive conviction to their minds, I recommend them to 


223 
make the experiment with a veritable Lancashire boiler fitted with 
Galloway tu The way to make the experiment is simply to 


close up the flues under the boiler—from whence comes the 
only, or at all events the great share of heat which is supplied to 
the lower water in the boiler—allowing the to pass direct to 
the chimney on leaving the furnace flue. ft the water is cold at 
commencement of firing up, the tubes and flue clean, and the stoker 
puts nerve into his movements, he will have steam at 501b. to70\b., 
or nearing 300 deg. temperature at the upper side of the flue before 
the water at the under side has attained a temperature fatal to 
the life of a “‘ tropical fish,” as it was formerly put in these letters. 
Pardon me, further, if I add a word to the advice you give to your 
correspondent. Theaddition of Galloway tubes will, as I have here 
endeavoured to show, make no possible difference to the heating of 
water at the bottom of his boiler, except that they may so far choke 
the e for flame, and force it to take a somewhat lower course 
in the furnace flue. If the products of combustion are escaping 
to his chimney at more than 450 deg., Galloway tubes will in that 
r i ing the heating surface, help to reduce the gases to 
the point of temperature named, which ought to be quite sufficient 
for the purposes of good draught. If Galloway tubes are resorted 
to, they should be closed at their upper ends, and thereby the heat 
imparted to them will all be forced to the underside of the furnace 
flue; inthis way, but not otherwise with these tubes, will a better 
equalisation of temperature be secured. Greater freedom from tem- 
perature straining by this device will also be secured than has yet ob- 
tained in any Cornish or Lancashire boiler in the Midland counties of 
England, so far as I know; and I here add if ever the Cernish and 
Lancashire boilers are to be made safeand reliable in tolerable degrees, 
their safety must be accomplished by some device of tubes whereby 
the higher heat of the furnace fiue will be partly communicated to 
the under as well as the upper water. But these classes of boilers, 
wrong as wrong could be from the first, are only made ‘‘ wronger” 
every hitherto attempted improvement ; and what profiteth *‘clean- 
ing the windows of a house on fire?” Let your correspondent’s flues 
also be altered, so that the first pass of flame on leaving the furnace 
flue will be along one side of a centre wall below the boiler, and 
thence along the other to the chimney, instead of having, as at 
present, the third pass directly under the boiler. Do not split the 
flues or flame on any account. The late C. Wye Williams, of 
Liverpool, put us right on these split flues in a little book on 
**Coal and Smoke Combustion” before Galloway tubes existed. 
That book is slightly astray on some points found out now by 
boiler engineers, but it is still worth “‘ half-a-hundred score” of the 
little books—reports—of questionable, ‘‘wise saws and modern 
instances” by which this correspondent appears to have been guided. 
How much more economical? If we only take into account the 
records and demonstrations of shows or exhibitions in considering 
the question as to which class of boilers are most economical in 
fuel, the Cornish and Lancashire would stand highest by at least 
5 or 10 per cent.; but boiler shows and exhibitions, excellent as 
they are in their own way and place, have generally little more 
relation to every-day boiler uses than have laboratory or lecture- 
room experiments to the process of commercial manufac- 
ture. course, like Webb’s swimming or Weston’s walking 
shows, the feats at boiler shows, and also lecture shows, teach us 
great and valuable lessons, provided we do not witness them as 
strangers to the matters shown. But deep scrutiny, as well as 
much acquaintance with the cunning pre-arrangements, the clever 
dexterities, and the superior knowledge and facilities of the per- 
formers, is often required before one can see the proper relations 
the things shown have to things of every-day working; or, to put it 
in the fashion of the words you employ in your last leader on this sub- 
ject, things as shown “‘are not true as they stand, but are so far cre- 
dited by those who are unable te check them or see what is meant 
by the ‘showmen,’ that they are likely to do harm, to the 
extent that they prepare the way for ‘boiler-selling enthusiasts’ 
to claim much greater savings as due to real improvements, 
perhaps, or maybe nostrums of at least doubtful utility than 
is ible under ‘ ordinary circumstances,’ though quite possible 
under the most favourable circumstances.” ‘‘ You can’t come into 
my show without paying, but you may pay without coming in,” 
was Artemus Ward’s humorous way of putting it. Certain dis- 
contents concerned in the recent show at Calcutta, however, fail to 
see eye to eye in this with the renowned Kangaroo showman; for, 
being strangers, they were taken in with due hospitality as they 
imagined, and I incline toagree with them and differ from Artemus 
to the extent at least of thinking it possible for strangers to be taken 
inatashow. Nevertheless the portable engine boiler tested at 
Cardiff Show under the Royal Agricultural Society in 1872, whose 
duty is interestingly recorded in your leader, was beautiful as a 
work of art, as it was excellent in steaming efficiency and safe 
en explosion. It were serving our country much had we more 
ike it, and fewer of the elongated tunnel-like furnace flue kinds. 
Economy in steam generation depends mainly, if not entirely, on 
two things, with which, in an abstract point of view, the kind or 
construction of boiler has little or nothing to do, and a locomotive, 
Cornish, Lancashire, water-tube, and even a plain cylindrical or egg- 
ended boiler may—or rather must—evaporate 11°85 lb. of water 
r lb, of coal as well as the portable engine boiler at Cardiff 
how, whenever and wherever these two things are accomplished 
in equal deg of perfecti This statement may be a 
“‘staggerer” to many if not most of your readers, but what 
may surprise them more is the mile true statement that 
there is no difficulty whatever in so securing these two 
things, whereby a similar evaporative duty is obtained with 
a P in egg-end boiler, if its furnaces and building are pro- 
oe ly arranged and proportioned, But I fear I have again ex- 
usted your space without having anything like exhausted the 
point in hand. Meanwhile, I will wait response to my challenge, 
and will or will not return to the subject in your pages, according 
to the spirit in which the views I have ly expressed are 
received. The great artillery of the Cornish, cashire, 
Galloway tube service with which the country has been beseiged so 
many years are, as I believe, ‘‘ most ignorant of what they are 
most assured, and play such fantastic tricks before high heaven 
as makes ” wives and mothers, if not ‘‘ the angels,” weep. If they 
think me a foeman worthy of their steel, and would like to have the 
ints out, I am open for an encounter, and will argue, advise, 
issent, contradict, or scold us circumstances may direct. 


GRAHAM STEVENSON, 
Airdrie Engine Works, Airdrie, N.B. 


THE NATURE OF MATTER. 

S1r,—Sir William Thomson’s address, delivered at Montreal and 
published in your pages last week, contains such an important 
verification of the soundness of the views which you have 
courteously permitted me to set forth in your correspondence 
columns, when all other scientific journals were closed against me, 
that I may perhaps be excused if I call attention to the fact. 
This, however, is not my only or chief object in writing now. I 
desire, with your permission, and as briefly as possible, to call atten- 
tion to one or two matters which are, so far as lam aware, entirely 
neglected in the writings of men who, like Sir William Thomson. 
deal with snediveinnahiont ond physical science. I feel a good deal 
of diffidence in approaching the subject, because it will be difficult 
to make my meaning plain in the compass of a short letter. 

The point on which I wish to insist is that there is no such thing 
in nature as a discrete phenomenon, or an isolated form of matter 
or energy; and if this truth, instead of being systematically neg- 
lected, were carefully taught, there would small repugnance 
felt toward the views enunciated by Sir William Thomson. What 
I wish to convey is, that the properties of matter vary with the 
conditions under which it exists, and that it must always be 
taken, not by itself, but with its’ conditions. For example, 
we say that iron is a solid, and m a fluid; but this 
is simply a result, not of the behaviour of the metal alone, 
but of the metal and its environment. Thus, let the mer- 
cury be exposed to the influence of a freezing mixture, and 
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become solid. Let the bar of iron be placed in a furnace, and it 
becomes fiuid. In all cases we have duality to deal with, namely, 
matter and the conditions under which itis presented us. To cite 
another example, we may take water, which is either a solid,a 
fluid, or a gas, according to the conditions of environment. 
Again, oxygen and hydrogen, in the proportions H.O, may be kept 
mixed for any length of time. They still remain gases and behave 
as such. Let us modify the conditions of environment, by applying 
alight. They explode and become water. Introducea new set of 
environing conditions by putting the water intoa boiler and heating 
it, and we have steam. Change the conditions once more, pass the 
steam through a red-hot iron tube—presto! the steam has disap- 
red, and instead we have hydrogen gas and oxide of iron. Again, 
et us take a plate of iron, keep it dry, and it will remain unaltered; 
let it get wet with slightly acidulated water, and the iron will 
entirely disappear. In its stead we shall have a mass of red rust, 
oxide of iron. So we may proceed to any length we please. We 
always find that matter, Proteus like, assumesall manner of forms, 
according to the conditions of its environment, and has apparently 
no form indigenous to it. 

Certain forms of matter are called elements only because we are 
unable to break them up into two or more constituents. No one, 
however, has yet obtained an element clear of conditions of 
environment ; indeed, we know that we have only to change the 
conditions and the characteristics of the element disappear. But 
it may be said that when the conditions are precisely similar for 
two elements, they present different characteristics. Thus, for 
instance, at normal temperatures, a lump of gold and a lump of 
lead may exist side by side, and cannot possibly be confounded 
with each other. On such a basis it is argued that there must be, 
at least, as many kinds of matter as there are elements. I confess 
that I cannot see the force of this argument, if it has any ; for it 
must always be borne in mind that the thing reacts on the environ- 
ment, just as the environment acts on it. It by no means follows, 
therefore, that because the conditions are apparently the same for 
both lead and gold, they are really so, and it is by no means im- 
possible to conceive that a mere change in external conditions of 
environment would make the lead look like gold, or even the gold 
look like lead. 

It would take up much more of your space than I dare to ask for 
to pursue to its end the line of argument which may be based on 
the purality of all the phenomena of which the human mind can 
take cognisance. If I have succeeded in setting any of your readers, 
especially students, thinking in this direction, my object will be 
gained now, and at a future time I may ask you to allow me to 
reopen the subject. 

London, September 8th. 


DOUBLE BOGIE ENGINES. 

Str,—I beg to forward you a lithograph and specification 
prepared by me for a double bogie locomotive to work the light 
country cheap lines of railway of 5ft. 3in. gauge with heavy 
gradients and small curves, the object being to produce a reason- 
ably powerful engine with the least possible wheel pressure upon 
the rail and free to pass round small curves and with sufficient 


4ft. 3in. diameter wheels, four coupled, with 3 tons 12 cwt. upon 
each wheel, which have hauled for ten years twenty carriages, 
each 6 tons light, up inclines of 1 in 100. Therefore the load was 
twenty carriages, each 6 tons weight, plus the passengers, which 
averaged fifty passengers per carriage—say, 20 x 6 tons + 2 tone 
each carriage = 160 tons, distance—length of Yorkshire line— 


18} miles, with five intermediate stoppages in 55 minutes. It will 


be seen that the double bogie engine is simply two of these engines 
combined, and ought to produce nearly double the result. 

F. C. Curisty, M. Inst. C.E. 
Exchange, Melbourne, Victoria, Australia, July 9th. 


TIDAL POWER. 


Srr,—As you think that there has been too much vague writing 
on this subject, but undertake to publish an estimate of the cost 
of plant to utilise 300-horse power for ten hours per day by my 
system, you place before me a task of extreme difficulty; for I am 
not in the position of those inventors who hold a patent for, and 
manufacture their inventions, neither am I a practical engineer, 
with an extensive knowledge of the cost of the various kinds of 
work which would be required. If I were both of these, however, 
my difficulty would scarcely be less, under the circumstances; for 
the most experienced engineer would not like to hazard an estimate 
of the cost of, say, docks of a certain area, or a railway or bridge 
of a given feng, without the slightest knowledge of the site 
of such works; for it is the local conditions which mainly 
determine their cost. Therefore I could not meet your challenge 
ina satisfactory manner unless we agreed on a certain locality, and 
I were to take the trouble and expense of surveying it, and pre- 
— the necessary plans to enable a correct estimate to be 

ormed. As this is out of the question, Iam constrained to write 
somewhat vaguely; but if I failed to meet your challenge you 
would, of course, interpret the failure as an admission that the 
cost of tidal power would not bear a comparison with that of 
steam. Therefore, as a compromise between making a correct 
estimate for a certain locality, and a complete silence on the sub- 
ject, I will venture to give a very rough, but at the same time a 
fair, estimate of the cost of a tidal dam to utilise 300-horse power 
for ten hours per day. It must, however, be understood that the 
quantities are only roughly calculated, and the prices are purely 
fictitious, but in both I have endeavoured to guard against the use 


of such figures as would place tidal power in a too favourable light. 
For the sake of simplicity we will suppose the range to average 


24ft., and that the rise and fall is uniformly 4ft. per hour, so that | 


a rest of two and a-half hours after the time of high or low-water 
would induce a difference of 10ft. between the levels of the water 


at each side of the dam. By employing motors of the requisite | 


eee, this head could be maintained constant for two hours and 
a- 

utilised as it into or out of the enclosure formed by the dam. 
At the end of this time over half the water would remain to be 
passed during the hour before the next turn of the tide; its great 
velocity and decreasing head would render the fall of this portion 
difficult to utilise, so that it would doubtless in most cases run 


during which time the fall of the tide water would be | 280 cubic yards at 3s., would cost 


| 
| 
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consist of two rows of sheeting piles, with the soil excavated from 
between them, and concrete substituted. The upper portion of the 
dam, extending from one shore to the other, and from low-water 
to above the level of the highest tides, would be constructed of 
ship-plates strengthened and stiffened by ribs and angle-irons ; it 
would be somewhat similar to a large hollow girder, and could 
built up in sections on the shore and floated into the required posi- 
tion, and securely attached to the piles and cylinders forming the 
foundations, This part of the dam would contain a horizontal 
shaft to receive the power from the vertical ones in the motors, 
and transmit it to the factory on shore. Lateral support would be 
afforded to the dam by shores from the heads of screw piles, a row 
of which would be driven at the requisite distance on each side ; 
and timber fenders extending from low to high water would be 
attached to the screw piles at the exposed side of the dam, asa 
protection to it from storm or collision. A row of sheeting piles 
would also be driven entirely across the channel at each side of 
the dam to maintain the level of the bed and prevent the scour 
from endangering the foundations. This slight description of the 
supposed works will render more intelligible the following rough 
abstract of quantities and estimates; it must be understood that 
the prices given are supposed to include, besides the material, all 
charges for labour, superintendence, and plant. 

The two motor cylinders would each weigh about 10 tons, and 
the sluice cylinder 8 tons ; the weight of the three would there- 
fore be 284 tons, which, at £20 per ton, would cost £570. The 
upper part of the dam would weigh about 55 cwt. per lineal yard, 


or, altogether, 55 x 44 121 tons, which, at £15 per ton, would 


cost £1815. The screw piles would weigh about 14 cwt. each, and 
twenty-four would be required, so that the total weight would be 
14 x 24 = 336 cwt., which, at £20 per ton, would cost £336. 
About 43 tons of shores or struts would be required, which, at £15 

would cost £645; making a total of £3366 for all the structural 
ironwork. The machinery, which would include 90ft. of shafting, 
four spur, and six bevel wheels, the rotary pistons, and the sluice, 
and all necessary fittings connected with the same, may be roughly 
estimated to cost about £430. The two rows of sheeting piles 
driven down to the level of the bed of the channel, would require 
about 3168 cubic feet of timber, which at 5s, per cubic foot would 
cost £792. The sheeting piles forming the foundation of the dam 
on the foreshore would take about 3600 cubic feet of timber, which 
at 4s. would cost £720; and about 1250 cubic feet would be re- 
quired for the fenders, which at 3s. would cost £187, making the 
total cost of the timber £1699, About 150 cubic yards of concrete 
would be required for each abutment, and 15 cubic yards in each 
cylinder, and 8 yards between them, making the total quantity 
required 393 cubic yards, which at £1 per yard would cost £393. 
Excavating between the sheeting piles on the foreshore, about 
2, and dredging about 600 
cubic yards from the channel so as to admit of the motor cylinders, 
would at 1s. per yard cost £30, The purchase of about 400 square 
yards of the foreshore at each end of the dam, at 1s. per yard, 
would cost £40. The summ will therefore be :—Structural 
ironwork, £3366; machinery, ; timber, £1699 ; concrete, £393 
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LONGITUDINAL SECTION 


adhesion to ascend inclines of 1 in 30 in frosty weather. I am not 
in the Government service, therefore send it independently, and if 
you feel inclined to publish an outline of the engine and specifica- 
tion, I shall be glad, as I wish to obtain comment, adverse or other- 
wise. The lithograph shows llin. diameter cylinders, but I have 
increased them in the specification to 114in. to work more expan- 
sively; the wheels also from 4ft. to 4ft. 3in. diameter. If this 
engine can be produced to give the results anticipated, there should 
be a large field for it in this colony, as all the lines are 5ft. 3in. 
gauge, and light and cheap lines are to be constructed; the ruling 
ient of the present lines is 1 in 50, and a few instances of 1 in 

, but would be increased to 1 in 30. To work these inclines 
engines have from 6 to 7 tons upon each coupled wheel, and then 
slip with four coupled wheels and train of eight carriage of 8 tons 
each light if full steam is given. High speeds will not be required, 
butspeeds up to fifty miles per hour can be attained with this engine. 
The engine differs from the Fairlie in dividing the boiler into two, 
to prevent the water leaving the tubes in ascending steep inclines, 


DOUBLE BOGIE ENGINE. 


to waste, but the current engendered by it could be used for 
scouring purposes. 

In order to find the area which should be enclosed by a tidal dam 
to utilise 300-horse power for two and a-half hours nearly four 
times a day, let us sup the efficiency of the motors to be 50 

r cent., which can Cane by assuming that 600 theoretical 

orse-power is required; 600-horse power developed for two hours 
and a-half, or 150 minutes, represents 33,000 x 600 x 150 = 
2,970,000,000 foot-pounds of energy. As the head is 10ft., 
297,000,000 lb. of water will be required, which is about 4,714,285 
cubic feet ; as this will only form a layer 10ft. deep in the enclosure, 
its area will require to be 471,428 square feet, or nearly eleven 
statute acres. 

Suppose that the site of the tidal dam is across the entrance to 
an inlet of about this area, and that such entrance is two chains 
wide at high water, and about half a chain at low water. The 
middle portion of the dam up to the level of low water, would be 
formed . e cast iron cylinders, similar to those used for the 
foundati of bridges, but of a section suitable to the class of 


also in the steam pipe having a radial action through an y 
stuffing-box, and by placing the wheels outside the boiler, thereby 
increasing the diameter of the wheel, and by leaving space between 
the boilers with foot-plate to enable one set of hands to work the 
engine and obtain access through and around the engine. If any 
manufacturer should feel inclined to communicate with me upon 
the subject I shall be glad, as I hold a patent in this colony for this 
engine. 

A Aare the cylinders; B, boilers; C, regulator nozzle screwed 
on to steam pipe; D, steam pipes; E, steam pipe stuffing-box; F, 
inside copper fire-boxes; G, base trunnion cylinder fast in lower 
frame, upper frame moving around it; H, upper outer frames; I, 
lower or bogie frames; J, cross stays, upper frame for bearing 
boiler, also for draw hook; K, cross stays, bogie frame for 
upper frames to rest upon, faced for traverse; L, steam brake; M, 
reversing gear worked by vertical screw with indicating pointer and 
graduated quadrant plate for pointer to work against ; it will probably 
be found that the reversing lever and rods can be better arranged 
below the axles, as shown in red lines; N, valve rod guide bracket ; 
O, water tank; P, coal bunkers; Q, lower tie plates, Zin. by 4in.; 
R, side tie plates; S, stay angles attached to side tie plates and 
cross and longitudinal girder stays attached to crown of fire-box 
shell and diagonal stay angles; T, lower angles attached to longi- 
tudinal lower tie plate, back plate of fire-box and foot-plate; U, 
corrugated roofing; V, exhaust pipe; W, fire-door mouths; X, 
water spaces. Slight errors have occurred in the litho, which I 
have altered in red ink, the red lines being the corrections. 

Whilst locomotive 3 Ee of the Japanese lines, 3ft. 6in, 
gauge, I had engines built with 11din. cylinders, 17in, stroke, 


rotary motion pistons to be used inthem. They would be 20ft. 
in depth, sunk 10ft. into the ground, and the lower part filled with 
concrete. From the level of the ground to that of low water they 
would have an opening at each side for the passage of the water 
to work the contained motors. These openings would be closed, 
and the cylinders raised by temporary extensions, to keep out the 
water during the progress of sinking them. In order to ascertain 
the number of motor cylinders required, the power of each must 
be found. Assuming that the periphery of each rotary piston 
would have a speed equal to two thirds of the natural velocity of 


the water due to a fall of 10ft., or / 


x 2 = 16°8ft. 
per second, and that they would describe a circle 19ft. in cir- 
cumference, the number of revolutions per minute would be 
5x O = 53. As about 300 cubic feet of water would be 
yng per each complete revolution of the pistons, 300 x 53 = 
5,900 cubic feet would be passed by each motor per minute. 
Assuming the weight of the water to be 63 1b. per cubic foot, 
and the fall 10ft., the theoretical horse-power of each would be 


15,900 x 63 x 303 _ 
~~ = 303, and the actual power whe 151, so 


that two motor cylinders would be quite sufficient. Another 
cylinder, containing a sluice to pass the waste water more aay 
would also be required, and the three would take about 30ft. 

the of dam, leaving 5lft. of foreshore at 
each side of the cyli The foundation here would 


excavating and dredging, £72; land, £40 ; total, £6000. A charge 
of 10 per cent. upon this capital would no doubt be sufficient for 
interest, attendance, repairs, and depreciation, as the latter would 
not be great, as the structure would be of a substantial and per- 
manent character. The annual cost of the power would thus be 
£600, or £2 per horse-power per annum, for which it could be had 
for nearly ten hours per day, as many days per year as required. 
I must here draw attention to the fact that the amount of power 
under discussion is far too small to be utilised economically by a 
tidal dam, although it could probably be produced by steam at as 
low a cost as a larger amount ; indeed, the case of a tidal dam to 
utilise 300-horse power is somewhat analogous to that of steam 
plant to produce two or three horse-power, and is therefore no 
criterion of the cost of tidal power utilised on a large scale. For 
instance, it will be found that over two-thirds of the above estimate 
is for what may be termed the abutments of the dam on the fore- 
shore, and that though a capital of £20 per horse-power would be 
sunk in the works, only about £6 10s. per horse-power would be for 
that portion of the dam by which the power is utilised. The cost 
of the power would therefore be much less if utilised on a larger 
scale, even if a further eoeey a of the power had to be deducted 
for loss in transmission, by the length of the dam necessitating the 
employment of steel wire cables, or some other less economical 
means than a shaftfor the purpose. The best financial results from 
the utilisation of tidal power would be obtained where its amount 
would be thousands instead of hundreds of horse-power, and where 
the local conditions favour the construction of the dam, and especially 
where the latter could also be made of profitable use as a means of 
communication between the opposite shores of the inlet. Froin 
the slight description given it will be understood how its wide base 
would render the dam easily adapted, by the addition of little more 
than the necessary decks or platforms, to carry either a road or 
railway, or even both; one at each side of the dam a sup- 
ported by it and by pillars from the screw piles, to which the shores 
are attached. In many cases their use in this way would be so 
important as to justify the expenditure of a large portion of the 
capital, and enable the power to be sold much cheaper than it 
otherwise could. It is where the circumstances are thus favour- 
able that the power could be had for so much less than steam as to 
counteract the slight disadvantage arising from its intermittent 
character, and make it worth while to establish factories in the 
neighbourhood of the dam. In most places where tidal power is 
obtainable there would be the additional advantage of proximity 
to a seaport, the importance of which is shown by the manufac- 
turers’ evidence in favour of the Manchester ship canal. This 
combined with cheap power should be sufficient, at rate, to 


lead to the establishment of works where the material t 
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and the power required are t in comparison with the amount 
of skilled labour required. 5 
The average annual cost of 300-horse power ten hours per day 
produced by steam is very difficult to estimate, as the consumption 
of fuel per indicated horse-power varies so much according to the 
oe employed, and the cost of fuel is also very different in dif- 
erent localities. Therefore, instead of making an estimate myself, 
I will take that of Sir W. Thomson, who, when speaking adversely 
on this subject at thé meeting of the British Association in 1881, 
seemed to estimate the cost of steam power—produced continuously 
day and night—at about £10 per horse-power E annum; that is, 
at the rate of £5 per horse-power per annum for twelve hours per 
re: or about-double my estimate for tidal power. 
f 7 of your readers deem this subject worthy of discussion, I 
should like to be informed whether the prices I have given for the 
various kinds of work are considered fair ones under average condi- 
tions, and also what may be taken as the average cost of steam 
_— per indicated horse-power per annum when produced on a 
e'scale, including, besides the cost of fuel, all charges for plant 
and attendance. I do not, of course, contend ‘that tidal power 
could compete with steam under any circumstances, but I believe 
that it could do so if utilised on a large scale under favourable 
conditions. I also maintain that the tidal dam is the most 
economical means of obtaining it. The only other way of utilisin 
on a large scale worthy of practical consideration is the old an 
costly method of constructing artificial basins on shore, which 
would necessitate, besides the expenditure on the motors, the 
parchase and excavation of the site of the reservoir, which would 
entail a very great additional cost which would be avoided by the 
use of a tidal dam. Although I am far from having exhausted 
this subject, I hope I have succeeded in showing that it is one not 
altogether unworthy of the consideration of practical engineers and 


capitalists, ARTHUR OATES. 
8th. 
TIDAL ACTION, . 


Sir,—The tidal phenomena of the Irish sea are of great im- 
portance, and illustrate on a large scale the action of the tide in 
rivers. Not only is there the extreme variation in the range, of 
which I gave instances in my last for the purpose of drawing atten- 
tion, but, as Admiral Beechey reported in 1847, in ‘‘ Phil. Trans.,” 
notwithstanding the variety of times of high-water throughout the 
channel the turn of the stream is simultaneous. The northern and 
southern streams, he says, and end, practically speaking, 
at the same time, which corresponds with the time of high and low 
water on the shore in Morecambe Bay; an estuary remarkable as 
being the confluence of the tides coming round the extremities of 
Treland—that is, when it is high-water off the Scilly Isles at 4.30 
it is low-water in Morecambe Bay, high-water there being at 
11.26, or seven hours later, from which it follows, when the ebb 
begins in that bay, the flood is rising at ‘the Scilly Isles, and the 
incoming must meet the ebb somewhere between those 
places. The lines of high-water and low-water are perpetually 
advancing or retreating, and it is impossible for all the molecules, 
assisting to form high-water at Morecambe, to reach the Scilly 
Isles during the succeeding ebb; they arrive there in detachments 
in various succeeding ebbs, and illate backwards and forwards, 
with ever increasing proximity to the outlet of final discharge. 
Thus there is always a volume of water in oscillation, which varies 
in size with the age of the tide, and in composition with the rate 
at which the molecules are changed. 

Again, in that portion of the Irish sea which resembles a lake, 
being to a large extent land-locked, the time of high-water on 

rominent parts of the coast is almost simultaneous—that is, when 
it is high-water at Holyhead at 10,11, the times are at Trwyn 
10.13; Air Point, river Dee, 10,54; N.-W. light vessel, Liverpool 
Bay, 10.50; Formby Point, river Mersey, 10.35; Mull of Cantire, 
10.35; Red Bay, 10.31; Killard Point, Strangford Lough, 10.53; 
Dundalk, 10.56; Balbriggan, 10.40; Dalkey Island and Bray 
Head, 10.45, It eee impossible for all the water occupying 
the depth of the tidal range to be discharged through the two out- 
lets, namely, between Holyhead and Dalkey Island, and the straits 
between the Mull of Cantire and Torhead. 

The question naturally arises, whither is the residue of the water 
carried? Clearly into the lower reaches of the various rivers and 
streams which debouch into the basin, whence, after assisting the 
upland waters to rise to their highest level, it returns to augment 
the young flood in that part of the Irish Sea defined above, which, 
and not Morecambe Bay, is the actual area over which the tidal 
confluence extends. Meanwhile, as suggested by Mr. Hurtzig, the 
line of high water advances up the rivers, the tide turning back 
and damming up the land waters until that level is attained, 
whence they flow or ebb out to sea, being the top of the tide. The 
ebb, then, is due to gravitation, and the tide to a mechanical 
power which is always advancing and pushing backwards the 
anger waters, until the surface of high water is uniform with 
that of the river at the line of meeting; the level and position of 
those services varying with the energy of the force, that is, with 
the age of the tide. It seems to me very erroneous to regard the 
tide as an impulsive or intermittent force; it is, rather, a steady 
pressure, which varies somewhat as local conditions vary, but on 
the whole is persistent, as may be conceived of a double weir, so 
elastic as to accommodate itself to every irregularity in the sides 
or bottom of the channel through which it is propelled. The 
oscillating volume of water acts as a dredge in maintaining the 
channels through which it is forced to and fro. Where a given 
depth is required the height of the volume should be equivalent ; 
that is, if the channel is too shallow, it must be deepened artifi- 
cially, and usually the volume of water so augmented will suffice, 
with or without occasional assistance. It is much more difficult to 
prescribe the length and width of the channel, though the latter 
may usually suffice if adequate for the traffic through it. But for 
the length there do not eee to be adequate data ; only, if it is 
insufficient, silt will accumulate at the bg end and reduce the 
volume, unless removed as it accumulates, but it is obviously more 

mas lin g 1 to employ natural forces so long as they are 
available. 


These considerations may, perhaps, induce Mr. Hurtzig to 
modify his opinions upon the importance of maintaining the tidal 
capacity of a river unimpaired, or of increasing it when the 
entrance to a river is to be improved or preserved from deteriora- 
tion. Hitherto the distinction between tideless and tidal rivers 
appears to have been frequently overlooked; in the former the 
erosion and carriage of silt is uniformly in one direction, in the 
latter they are reversed three times in thirteen hours, a condi- 
tion which should influence the theory of such rivers very mate- 
rially. Further, the distinction between the tide and tidal 
currents should be rigidly observed ; the latter, like the ebb, are 
caused by gravitation. JOSEPH Bout, 

Liverpool, September 13th. 


INDIAN RAILWAY GOVERNMENT CONTRACTS, 

Srr,—In reference to recent correspondence in your columns, I 
subjoin an extract from the Pioneer Mail of August 3rd last. 
This is the weekly edition, published for despatch to Europe, of 
the Allahabad journal, the Pioneer, the foremost of the Anglo- 
Indian daily press, having the largest circulation of any news- 
pa r in India, and generally acknowledged to be thoroughly well 
nformed ; indeed, it is currently supposed to derive much inspira- 
tion from high Government officials and the Civil Service generally. 
I, therefore, leave your readers to form their own estimate of how 
far its statements may be taken to be in accordance with fact. 
My own opinion is decidedly that the Pioneer would never risk its 
reputation in making statements it was unable to substantiate, 
and that, at all events, it accurately reflects the opinions enter- 
tained by the Government of India, formed, of course, on informa- 
tion derived direct from the India-office, Whitehall. Perhaps you 
or some of your readers may have something to say on this new 
view of the matter :— 


of our readers may have noticed’ that an outcry was 


lately made in the House of Commons against the India-office for 
having given out a small contract for axle-boxes to a foreign firm. 
It now appears that there is a good deal more behind, and that 
the India-office has been forced to this line in self-defence, owing 
to a combination by a ‘ ring’ of ironmasters to keep up the figures 
of tenders for ironwork for India. Seeing that both Germany and 
Belgium are now able to turn out iron and steel work as good and 
as cheap as that to be had in England, this course seems simply 
suicidal, and particularly when tried against such a rich and 
powerful customer as the Indian Government. Indeed, Mr. 
Rendel, little as he likes foreign work, is reported to have said 
that the India-office could afford to wait until orders had accumu- 
lated up to even a hundred thousand tons, and that then, perhaps, 
the ‘Syndicate’ would be ready to come to terms. The whole 
matter points strongly to the wisdom of Mr. Hope’s Lage onal viz., 
to encourage some good firm to make iron out here for Indian rail- 
ways on rates to be fixed yearly on the basis of the current rates at 
home. This proposal is known to have been brought to nought by 
the influence of the English ironmasters, and now we find them 
‘trying it on’ at home.” 

For the benefit of some of your readers, I may add that the 
Messrs. Rendel and Hope alluded to in the preceding extract are 
respectively Mr. A, M. Rendel, consulting engineer for State Rail- 
—_— to the Secretary of State for India—and for several Indian 
railway companies—and the Honourable T. C. Hope, C.S.L., 
member of the Viceroy’s Council for Public Works. 

September 12th. A READER OF THE “‘ PIONEER.” 


THE PROSPECTS OF YOUNG ENGINEERS, 
S1r,—Referring to the correspondence appearing in your paper 
a the training, or want of training, of young engineers, 


and subsequent difficulty in finding employment, is not the fault to | \ 


a large extent with guardians and pupils themselves. These alike 
seek the most influential firms with the largest works, where they 
are not wanted ; and where, if obstacles are not placed directly in 
their way, nothing is done to help them to information. ere 
they content to acquire the ground work of their business or pro- 
fession in a smaller shop, in return for a moderate premium, say 
£100, they would find many thoroughly capable engineers who 
would look after and —— instruct them, not only in the 
technical department, but also, if wished, in the not less important 
financial branch. A lad commencing such a training at sixteen or 
seventeen would have no difficulty in securing £90 or £100 a year 
by the time he was one or two and twenty, and would then be in 
the way of securing the experience which would make his services 
really valuable. 

It is a mistake to suppose because a firm is small it must be 
behind the time. The fact is, such firms are hardest pressed by 
competition and have to be keenly alive or they would not be 
among those left by the survival of the fittest. 

September 15th, A 


STRESS DIAGRAMS, 


S1r,—With reference to recent letters on this subject, I beg to 
offer the following as, I believe, the most correct view of the ques- 
tion:—The girder should be considered as a combination of the 

with vertical struts and diagonal ties, and that with vertical 
ties and diagonal struts, the stresses being divided equally between 
the two systems. Suppose a girder to be designed to carry a 
uniform load of W at each apex on the bottom flange. Diagram 
shows the stresses caused by half these weights acting on the lines 
of the former; Diagram 2 the remaining half, according to the 


Du | latter type. Diagram 3 shows the complete girder compounded 


+ haw 
w 
-2w 
aw 
FIG.1 


from the two systems by the addition of the stresses, the sign — 
indicating tension and + compression. Where members of oppo- 
site strains coincide, as in the case of the verticals, the excess of 
tension over compression, or vice versd, is the stress to be provided 
for—that is to say, the ‘‘algebraical” sum in every case. The 
figures on the diagonals represent the vertical components of the 
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stresses, but the bays in the diagrams being supposed to be of ual 
breadth and height. they are correct for horizontal stresses “also, 
and the stress on the flanges is derived from them. An extension 
of the principle of these diagrams will show that the stress on each 
vertical is—in the case of unequal as well as uniform me 
equal to half the weight W at its termination. A girder loaded 
on the top flange would have the verticals in compression to a 
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similar extent; while in case of a weight being absent at any 
vertical on an equal weight at top and bottom, the vertical would 
be without strain. 

As I have seen it stated that in girders of this description—the 
Charing-cross Bridge, for example—the verticals bear no strain, I 
should be glad to know if these conclusions are open to contradic- 
tion. 

September 8th, 


S1r,—In reply to the remarks of your correspondents upon my 
letter on this subject, which appear in your issue of 29th Social, 
I would make the following observations. j 

The general statement is quite true, without going to American 
practice to prove it, that the most economical form of girder is 
that which the verticals in compression ; but this, however, 
supposes that the verticals are legitimately struts, as in Fig. 1 in 
the middle column of pase 178. In hy 2 they are legitimately 
ties. It does not follow that, in the form of girder under consi- 
deration, less metal will be required if the verticals only are made 
struts. The reverse is really the case, and if two girders were 
made of equal strength—one with the verticals only braced, and 
the other designed to agree with my method of calculation, the 
latter would be the lightest by about 20 per cent. i 

In this girder, with a double set of diagonals crossing each 
other, the verticals are not always legitimately struts, but the 
nature of the stress in them depends on the position of the load. 
If the load is on the bottom, they are all ties; if on the top, they 
are all struts, and in either case the stress is uniform in all the ver- 
ticals, and is equal to half the unit of load, orload per bay of the er, 
for an girder subjected to equally load, 


The verticals can hardly be called useless, for they make the + and 
— stresses in each pair of diagonals in any one bay of the girder 
equal in amount. I do not advocate this kind of design, but if, for 
the sake of appearance, or any other reason, it is adopted, it will be 
most economical to calculate the stresses in the manner I have 
indicated, and place the metal used in construction accordingly. 

With regard to the difference which ‘‘C. 8.” observes between 
my method and Mr, Graham’s, it may be satisfactory to him to 
know that, although we go to work in different manners, we arrive 
at the same results as far as I can see. 

In your paper of June 20th, 1884, page 457, there are equal 
amounts of compression and tension in each of the verticals Nos. 8 
and 16, showing that there is no stress in either of them ; and the 
compression minus the tension in verticals. No. 12 gives a net 
compression of 1} tons, or half the load over the vertical. In 
vertical No, 20 the same amount of compression has been taken. 

CHARLES LEAN. 

Palace-chambers, 9, Bridge-street, Westminster, 

London, September 8th, 


STRAINS ON LATTICE GIRDERS. 

Srr,—Having seen several letters in THE ENGINEER about strains 
on lattice bars, I thought I should like to try my hand at 
explaining, in the easiest way, the difference in the strains on 
lattice bars in girders, with and without vertical bars. 
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On the sketch inclosed the numbers are the vertical components 
of the strains, and would have to be multiplied by the cosec of the 
angle with the vertical for the actual strain. Let A and B be two 
single lattice girders, and the strains will be as shown. Put the 
two together, and the result C will be a lattice girder without 
vertical bars. 

F, a girder with vertical bars, is a combination of the simpler 
forms D and E. The double lines are for bars in compression, and 
in F the strain on the vertical bars is the difference between the 
strains on those in D and E. I hope the sketch will explain 
itself. H.C. R. 
6, Westminster-chambers, Westminster, 

September Ist. 


LOCOMOTIVE CRANK AXLES. 

S1r,—In your editorial of the 5th inst., on outside and inside- 
cylinder locomotives, you state: ‘“‘ When iron axles were in use there 
was some ground for this opinion, because it was more difficult to 
make a crank axle sound than a straight axle; but since steel was 
introduced this argument ceases to have any force.” 

May I ask, why so? As a maker of both, I have yet to learn 
that a sound iron axle is not easier to make than one of steel. The 
time has now arrived when facts obtained from practical use wi 
settle many theories on this question. 

The Board of Trade returns for the year ending 1883 show that 
245 locomotive crank axles failed. Of these, 173 were of iron, 
which gave an average mileage of 213,719 miles; 72 were of steel, 
the average mileage of which was 199,471 miles, thus showing a 
difference of 14,248 miles per axle in favour of iron. 

These figures do not prove, to my mind, that for the purpose of 
crank axles anything has yet been gained by the substitution of 
steel for iron. Ap 7 

September 9th. 


LINKS IN THE HISTORY OF THE LOCOMOTIVE. 


Srr,—In your issue of the 12th you request any information 
relative to the Rocket of 1829. I was born at Darlington in the 
early portion of the present century. My father, a surgeon, left 
Darli m about 1820 for I'ford—where he died in 1870—I being 
sent back to Darlington, where my grandfather was still living, to 
receive my preliminary education at the grammar school. I can 
well and distinctly recollect riding on the Stockton and Darlington 
Railway, being drawn by horse there and back, accompanied by my 
grandmother and my Aunt Millbank. My grandfather was inti- 
mately connected with the Pease family, and also with Timothy 
Hackworth. Now, I must tell you that, as a child, even during 
the dentition period, which is generally anything but a peaceful 
one, even to the nurse, that nothing but the town pump which 
stood opposite to the house in Skinnergate, and the cuckoo clock 
in the kitchen, produced anything like quiet—this fact may induce 
you to come to the conclusion that at that early period of my 
existence there was a mechanical tendency in the system—Mr. 
Hackworth’s foundry was always a source of the greatest delight 
to me, being always there whenever opportunity offered. Now, very 
long—but how long I cannot now say, but about five years—there 
were locomotives drawing coal wagons on the railway, and these 
we called “‘ puffing Billys.” The boilers were, I believe, of cast 
iron. They had return tubes, the fire being at one end, the chim- 
ney at the other, with an ornamental vandyked top, and a large 
barrel for water tender. There were small windmills for the 
supply of these tenders. These engines had two cylinders let into 
the boiler, the top covers being just above the shell of the boiler. 
The piston-rod was attached to a crosshead, which reached across 
the boiler, and two wooden connecting rods were connected to two 
pins in the cast iron wheels of the engine. The rails upon which 
the engine ran were attached to stone sleepers. In the autumn of 
1825 an engine was used to draw the passenger carriage. This 
engine had vertical cylinders, and was made at T. Hackworth’s. 
At all events, in his foundry, shortly after this, an engine precisely 
like the Rocket was used, and to this engine I owe my first know- 
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ledge of the slide valve, Mr. Hackworth explaining its action to 
me. This engine had no fire-box proper, being of the same kind 
as the puffing Billys. Some three or four years after this I well 
recollect the alteration or addition of the fire-box being bolted on 
to the front of the boiler and tubes being used, and this improve- 
ment was due to a Mr. Booth ; and I perfectly recollect the verdict 
of all present at Rainhill, that to this improvement the success of 
the Rocket was entirely due. The first engine that I ever saw 
with the fire-box as shown in Mr. ae drawing, was in 
Braithwaite and Erricson’s shop during a holiday visit to my father 
in 1829, I having made the voyage from Stockton to London in the 
Majestic steamboat. RIcHARD ALLISON, 
Stoke, Ipswich, September 13th. 


THE MANCHESTER SHIP CANAL. 


S1r,—I was glad to see in your last issue a few remarks from Mr. 
Joseph Boult. I cannot, however, agree with him as to the title 
under which the discussion should proceed. He would open the 
very wide question of the genesis of tides and peculiarities of tidal 
action generally. Interesting as it is, it is one into the considera- 
tion of which I, for one, am not prepared to enter. My letter to 
you was written to invite attention to a point in river engineering 
that seems to me not quite satisfactorily established, viz,, the 
notion that the quantity of water passing into an estuary over the 
bar will be diminished in proportion to the amount of water 
displaced by solid material, whether by reclamations or otherwise, 
when such displacement takes place at a great distance from the 
bar. The Manchester Ship Canal being a forcible illustration of 
the point, and a subject which most engineers were watching, 

itself to me as the title that would best induce discussion. 
I hope Mr. Boult, having made a special study of tidal subjects, 
may yet feel inclined to consider the particular question I have 
po without going into the wider one. 

When there is a current flowing from some point A towards 
another point B, there must be a slope in the water surface down- 
wards from A to B, or, in other words, there is a “‘ head ” of water 
at A relatively to B. Notwithstanding the truth of Mr. Boult’s 
remarks as to the tidal levels in the Upper Mersey, such a relative 
difference of level as I have mentioned is produced at the entrance 
by the tidal force, and I know of no other term than “‘ head” to 


ibe it. A. C. Hurrzic. 
Hull, September 15th. 


THE CAPE TOWN DRAINAGE SCHEME. 


Srr,—As one of the many unsuccessful competitors for the Cape 
Town drainage scheme, I feel a debt of gratitude to you for <4 
ing so ape reen | before the profession, in your leader of the 12t! 
inst., the extraordinary circumstances under which the premium 
offered by the Town Council in connection with this scheme has 
been adjudged. I would venture to t that a strong repre- 
sentation should be made to the council by all the unsu ‘ul 
competitors on the subject of this award—an award which strikes 
one as being, under the circumstances, not only arbitrary, but 
absolutely unjust. A SanrTary ENGINEER. 

September 17th. 


CONTINUOUS GIRDERS. 


Srr,—The phrase in our paper at which Mr. Max am Ende takes 
exception is an unfortunate one, as it does not clearly express our 


We had no intention of criticising that gentleman’s | possi 
power. e light is generated by two dynamo machines, equal | of Engin 
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method of treating the subject, which is an exceedingly interesting 
one, but were referring to the actual calculation of strains in an 
particular example. We were, at the time that Mr. M. am Ende’s 
articles eet, engaged in the drawing school at the Royal 
College of Science, in designing a continuous girder bridge, using 
M. Bresse’s method of calculating the strains. e considered that 
this method left little to be desired as regards simplicity in actual 
calculation; and we thought that a short paper on it would be 
interesting to some members of the profession, and form a supple- 
ment to the articles that had already appeared. 

Mr. Max am Ende charges us with saying that the method by 
which he established his results was “‘ troublesome and coi ing,” 
whereas we merely say that we consider that his system would 
found difficult of application, which is quite a matter on which 
every one is entitled to his own opinion. 

As the title of our — indicates, our object is to show how 
girders can be calculated by means of the theorem of the three 
moments, and for this purpose we take a simple example as being 
more easily understood than a more complex one; while the prin- 
ciples involved will be the same in any case. 

The wording of the last paragraph in our paper is not all that 
could be desired, though we think that few persons will misunder- 
stand it. Perhaps it would be better to substitute for the words 
a of unequal loading,” in line 15, “ = effect of the rolling 


MACKENZIE. 
September 17th. J. E. TURNER. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own ) 

Tue somewhat better state of trade is this week fully maintained. 

A correct indication of the improved condition of the sheet branch 

is found in the circumstance that ironmasters in several parts of 

the district are setting on additional mills, and at some works 
there are now five such mills pr my | fully from Monday night up 
or 


end. inated tire bars, are also £6 10s., £7 10s., and £9, according 


nd. 

Strip and hoop makers report a larger business in nail 
and gas tube on bedstead strip. The former is being turned out 
in steel in considerable quantities, and is going mainly to local 
consumers. Such strips are at the present time being rolled largely 
out of old rails and railway tires, and while this process of manu- 
facture is very economical, the quality of the article produced is 
all that can be desired. The demand for gas tube strip is increasing, 
consequent upon the approach of the season when the gas companies 
look to be busy. Steel nail strip was quoted this—Thursday— 
afternoon in Birmingham at £7 5s. to £7 Ibe. per ton, and superior 
steel strip for weldless tubes £10. Iron gas tube strip was £5 15s. 
upwards; iron bedstead strip, £6; and iron tube strip for bed- 
steads, £7 10s. With gas tubes selling at the present time at, in 
some cases, only £8 per ton net, these prices for the raw material 
can leave but a very scanty in of profit to the tube maker. 
Nor can it be said that the profit made by the strip producer is 
scarcely less unsatisfactory. 

There is but little business coming into this district at present 
from the United States in any department, but a few firms hope 
by-and-bye to be in receipt of some American orders arising out of 
— which certain of the principals are just now about to make to 

e States. 

Satisfaction is expressed that the telegraphed from New 
South Wales indicate a maintenance of the revival in Sydney ; but 
it is yet too early for the mail orders to show much improvement. 
Galvanised sheet makers complain that the prices attached to in- 
dented orders are such that in many cases they have to be refused. 

The heavy panes of pigs which have taken place during the 
past two or three weeks seem for the present to have pretty much 
satisfied consumers’ needs. One Derbyshire Company boasts of 
having booked 20,000 tons during the past three weeks or s0, 
which means a five months’ make. There is little or no fresh buy- 
ing at the moment, but prices are upheld at the recent advance. 
Good Derbyshires are quoted at 42s. 6d. at stations, and North- 
amptons about 41s. 6d. Native pigs are quoted at 40s. to 37s. 6d. 
for common sorts, and 42s, 6d. to 45s. for part mines. 

essrs. Thomas and Bettridge have offered for sale in Birming- 
ham this week the Union Furnaces, situated at Albion, West 
Bromwich. The lot included three blast furnaces, i s, 
and block of building. The bidding only reaching £11,725, the 
Pp was withdrawn. 
tructive engineers are not in receipt of many 
of importance. Yet at Wednesbury in particular a lot of bridge 
and other railway work is being turned out for India, and delive: 
is pressed. A fresh indication of the severe competition to whi 
this district is at present subject in some of the leading industries 
1s afforded in the circumstance that steam cranes are now being 
delivered from Scotland, for erection at Wolverhampton, at con- 
siderably lower J aren than local makers quote. 
ers for electric light machinery are coming forward with 
activity, and electric engineers regard a as better at date 
than at any time for two years past. first instance of an iron- 
works—certainly in this district—being lighted — the incan- 
descent principle, is furnished in the contract which the Wolver- 
hampton Electric Light, Storage, and ineering Company has 
just completed at the Spring Vale blast furnaces of Mr. Alfred 
ote ere some lamps, of 20-candle power, are burning 
every night fer eight hours continuously—a pretty severe test for a 
new a A — many of the lamps are grouped, and they may 
ibly by-and-bye be changed to 50, or even greater, candle- 


igh - ingle-acting engines 0! orse power. e 
engines have been built by the Coalbrookdale Company, and 
run at about 400 revolutions. They are coupled, and are 
geared to the dynamo machines, about three to one. The 
company has also just supplied a complete lighting plant for a 
steam fiour mill at Bilston, and it is answering capitally. The 
residence and stables of the owner of the mill are likewise lighted 
up from secondary batteries. Two dynamo machines, which will 
each run up to sixty lamps, work in connection with the batteries, 
and are driven from the main shafting of the mill. Complete 
generating plants for four —— boats, to ply between Birkenhead 
and Liverpool, owned by the Woodside Ferry Company, are like- 
wise being executed at the works. A pair the Parker- 
Elwell engines, of about 12-horse power nominal each, are 
to be put on board each boat. The cylinders are set at equal 
angles apart, around one crank, and the crank is entirely enclosed 
in an exhaust chamber, to which the ends of each cylinder are 

. The engines are of the high type, and will run about 
600 revolutions per minute. They are very compact, only standing 
3ft. high by 2ft. Gin. wide and 2ft. length of crank. The dynamo 
machines are driven direct from the engines, and are made to run 
at a slow speed. Sufficient power will be supplied to light 100 
Edison lamps on each boat, but probably not more than fifty or 
i i burned simultaneously. Among their dynamo 
machines the company has oe got out a valuable new — 
machine for electric deposition of metals, for which they claim a 
perfection hitherto quite unattainable by any other deposition 
machine, at the same time that the price is very low. The current 
is as regular and as completely continuous as from a battery, and 
the quantity is very large. No governor is required, the machines 
are non-reversible, and take less power to drive than other dynamo 
machines. 

The number of colliers at work in the several localities at the 
reduction in wages shows a slow augmentation. At the Earl of 
Dudley’s collieries the increase is pretty large, and more men are 
e to return next week. e men who have resumed at the 

ction at the Hamstead Colliery have also increased. On the 


to Saturday afternoon. The orders sheets for galvanising con- 
tinue to arrive freely, and numerous buyers are demanding prompt 
deliveries. This looks well; and the same feature characterises 
many of the orders arriving from merchants in London, Liverpool, 
and elsewhere, intended for export. Orders from this source are 
increasing, and if this feature of the trade continues, a substantial 
advance in prices may before long be looked for. 

Already, according to the reports brought on ’Change this week, 
some merchants, who desire prompt — are offering an advance 
of between 2s. 6d. and 5s. per ton. ers who are in the receipt 
of such offers are firm in price, and are quoting £7 to £7 5s. for 
singles, £7 10s. to £7 12s. 6d. and £7 15s. for doubles, and £1 ad- 
ditional for lattens. The best export market at date is Australia. 
The Indian demand is quiet, but some orders by cable are antici- 
pated shortly. 

£8 24 gauge, £9 gauge, £11 be.) and 26 gauge, 

juo gauge, <0 gauge, 5 ani 
fi 15s. Woodford crown close amet sheets are £9 16s. for 
20 gauge; £11 for 24 gauge; £12 10s. for 26 gauge; and £13 for 
28 gauge. Best qualities are £11, £12 10s., £14, and £14 10s., 
according to gauge; best best are an additional 30s. per ton; and 
trebles a still further 40s. per ton extra. Siemens-Martin close 
annealed steel sheets are £13, £14 10s., £16, £16 10s. according to 
gauge. Woodford charcoal sheets are £16 for 20 gauge, £17 10s. 
for 24 gauge, £19 for 26 gauge, and £19 10s, for 28 gauge, delivered 
Liverpool or London. . 

The demand for bars is no worse than a week ago; if anything, 
it is perhaps a little better. Makers of common sorts are here and 
there securing 2s. 6d. per ton advance, but others again find that 
such an attempt checks orders. Common bars are now ly 
priced at £6. ked bars maintain their ground on the basis of 
£7 10s. to £7 per ton. 

Best Corngreaves angle bars, from lin. by lin. by jin.» and up 
to 8 united inches, and 25ft. long, are quoted £7; “‘ Lion” ditto, 
£8 5s.; best Lion, £9 15s. T-bars, 1jin. by 1}in. 
by ljin., and 21ft. long, are £7; Lion ditto, £8 10s.; and best 
Lion, £10. Best Co ves window-sash bars, from jin. to 3in. 


rmgrea 
wide, are £8 10s.; Lion ditto, £9; best i? > horseshoe bars, 
£6 10s.; Lion ditto, £7 10s.; and best ditto, £9. Fancy irons, such 

round, round cornered, round edged, bevelled, 


as oval, convex, half- 


27th inst. the date expires for which the award of the arbitrator— 

gainst the pt of which the strike —was made. The 

uestion is arising what course shall then determined upon. 
The men, it is clear, are wishful of coming to terms and bringing 
the struggle to a close. At a mass meeting at Dudley on Wednes- 
day, at which the chief delegates were present, it was resolved to 
ask the masters to send twelve gentlemen to meet a similar number 
of miners’ delegates to discuss what shall be done after the 
27th inst. 


assessed tonnage bears a rate of 1d. ton for 
purposes, the mines’ drai rate is t 
the importance of the ap The ay ye were private. 

Six of the eleven miners injured by the explosion at the Hall 
End Colliery, West Bromwich, on the 6th inst., have now died, and 
several of the others lie in a critical condition. The inquest was 
opened at West Bromwich on Tuesday, but it was adjourned, after 
merely formal evidence been given, until the 1st prox. 

The paper of chief trade interest in connection with the meeting 
of the Botial Science Congress, now being held in Birmingham, is 
that “On the South Staffordshire Iron le, its Position and 

,” by Mr. Smith Casson, manager of the Earl of Dudley’s 
Round Oak Ironworks and vice-president of the South Staffordshire 
Iron and Steel Managers’ Institute. Mr. Casson is also the inventor 
and patentee of the Casson-Bicheroux gas-heating furnace. Many 
leading firms in the town and neighbourhood have thrown open 
their works to visitors, and the excursions are proving very attrac- 
tive to large numbers. 

The members of the Associated Chambers of Commerce who ma 
attend the meeting in Wolverhampton, which begins on the 
inst., are to have an opportunity of witnessing the of 

the Bessemer basic process at the works of the Staffordshire 
pany. A special train has been chartered for the excursion, 


and the members will then be taken on to the limestone caverns 
of the Earl of Dudley, which are to be illuminated. His lordship 
will entertain the party at luncheon. The guarantee fund for 
“pues the members in Wolverhampton amounts to £1340, 

This an exhibition of gas appliances has been opened at 
West Bromwich. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—So far as prices are concerned, a steady tone is 
being maintained in the iron market here, and if anyt: a rather 
better feeling seems to prevail, but the weight of actual business 
doing continues small, and it cannot be said that there is any real 
improvement in the condition of trade. To the extent that there 
is more disposition on the part of buyers to give out orders at the 
very low prices that makers have recently taken where they have 
been anxious to secure orders to keep works going, the pig iron 
trade may perhaps be said to be better; and if these prices could 
be made the basis of transactions, no doubt a considerable business 
could be done for long forward delivery, but consumers do not see 
any advantage in committing themselves very largely far ahead at 
unremunerative rates, and where they are not absolutely in want 
of orders they are holding out for more money. Some brands, 
such as Derbyshire, could not now be bought within 1s, 6d. ~ 
ton of the prices that were being taken a few weeks back, and for 
Lincolnshire brands 6d. to 1s, per ton more money is being asked. Any 
advance in wan is, however, little more than nominal, as it is not 
followed by buyers; whilst makers, as they are compelled to come into 
the market, meet buyers with low prices, and there is comparatively 
very little business being done, except at the minimum rates. 
Manufactured iron makers are maintaining a tolerably firm tone 
on the basis of the low prices that have been ruling for some time 
past; but with a margin of production over requirements, it is only 
with difficulty they are able to resist further concessions, and in 
some cases merchants are underselling. 

There was again a very quiet market at Manchester on Tuesday, 
and an absence of demand was generally reported. For 
pis iron quotations remained at 41s, for forge and 42s, for foundry, 
ess 24 per cent. delivered equal to Manchester, and makers decline 
to entertain offers at below these figures. Lincolnshire brands 
ave’ about 41s, 6d. to 42s. 6d., less 24 delivered here, but a 
little less is being taken in some cases needy sellers. Derby- 
shire iron is quoted at 43s. to 44s., less 24 delivered here, but at 
these it is ically out of this market. Outside brands 
are without material change so far as makers’ prices are concerned, 
with, however, very little doing in this market either in Scotch or 
Middlesbrough, beyond occasional parcels that are bought for 
special requirements. 

‘oun rands to t at 53s. 6d. to 54s, 
ton, less 24 delivered into this district. iid 

In the manufactured iron trade a moderate business is reported, 
and makers are holding firmly to £5 12s. 6d. as the minimum for 
good qualities of bars delivered into this district, but I have heard 
of as low as £5 10s. being taken for a fairly large quantity of a 
good brand, which indicates that in some quarters at least prices 
are expected to come lower. Lancashire hoops can still be at 
£6, altho some makers quote £6 2s. 6d., and sheets at for 
— and £8 for doubles, delivered into the Manchester district. 

e condition of the eering es remains much the same 
as I have last reported. e returns of the Amalgamated 
eers show no appreciable alteration in the state of employ- 
ment, the number of out of work members on the books 
at about 34 per cent. In the Manchester district one or two large 
firms are reported to be going on short time, and the general tone 
of the branch reports as to the state of trade is that it is quiet, with 
a tendency to decline. 

A new steam engine governor of very simple construction, but, 
at the same time, efficient in ———— under varying loads, has 
been introduced by Messrs. in and Parker, of Manchester. 
This governor, which has been patented by Mr. Lindley, is termed 
the ‘* Acme,” and it is free from the complications which are so 
emg an objection in many of the types of governors now in use. 

is is partly by the introduction of tension springs, 
attached directly to the revol weights, instead of acting on 
them through the intervention of levers and joints, with their 
necessary friction and wear, whilst these tension springs at once 
ensure that sensitiveness which is essential in a good ernor. 
The running joint by which the motion is given to the valve 
spindle is at the top, where it is easily oiled, and can be at once 
exposed to view, whilst, if necessary, the spindle can be raised or 
lowered unscrewing a cap at the top of the governor. The 
links that transmit the motion from the weights to the 
governor have nothing to do except move the spindle, and 
they are thus free from all strains. The equilibrium valve is 
in ect balance, and offers only the slightest resistance 
to the motion of the governor and the hemispherical flyers being 
made of great weight, a large reserve of power is secured. These 

constructed to work either horizontally, a 
upside down, and they are also made in horizontal form. ey 


ngin 
lighting, and a “ speeder” which has been ed, by means of 


or d vg 
cent. by simply turning a small screw head attached to the 


electric dri es. I may add that Messrs. 
Parker are also i ial engines for electric driving, and 
capable of running up to revolutions per minute. Several of 


these engines have been supplied to the large 
steamships. They are fi with an automatic lubrication for all 
the working parts, and it has been found possible to run them con- 
tinuously for a month without difficulty. 

In the coal trade business is only moderate, and in most cases 
colliers are still working four days a week, with stocks yee J ond 
down at many of the pits. The demand for house’ fire 
somewhat quieted down with the warmer weather, and there is not 
as yet omy lenge buying for winter requirements, Common round 
coals continue only in dull demand for iron- and general 
trade purposes, ine classes of fuel move off only slowly, and 
the common qualities of slack are becoming a drug in the market, 
with prices tending downwards. For house fire coal prices are 
fairly steady at 9s. for best, and 7s. for seconds at the pit mouth, 
but 6d. under these figures is still being taken i 
common coals average 5s. 6d. to 6s.; burgy, 4s. 6d. to 5s.; 
good slack, about 4s,: and common sorts, 3s, to 3s. 6d. per ton at 


the pit. 
Shi is oa on but not quite so active asit has been, and 
7s. 3d. per ton is about the average price that is got for 
ordinary qualities of Lancashire steam coal deliv at the 
level, Liverpool, or the Garston Docks. 

For coke there is only a limited demand, and common local 

es can be bought at the ovens at about Be, per ton, with the 

better qualities fetching 10s. up to 12s. per ton. 

Barrow.—In the hematite pig iron trade of this district I have 
to report a still quiet and unsatisfactory condition of affairs. 
Business has in no way improved during the week, the orders to 


a little easier in 8, although no noticeable change has 
in quotations, 43s. still representing mixed Bessemer samples. 
The local output does not There is a slight impetus in 


of pig iron used does not represent a amount. Rails are in 
but limited demand, at which it of little it being 
realised, Specialand t samples of steel are in inquiry. 


are specially adaptable, and have already been applied with suc- 
vernor, is a feature that will recommend it for adoption on 
Mr. Joseph W. Williams presided on Wednesday over a Court of 
Mines’ Drainage Commissioners held in Wolverhampton, to hear 
appeals against the assessment made by them of the tonnage of 
minerals raised for the half-year ended June 30th last, at the 
various collieries throughout the Commissioners’ area. There 
were no fewer than thirty-five appellants, the greater number of 
whom were from the Tipton district. Although primarily the 
and irom home consumers being very Small, Ww. on foreign an 
colonial account the requirements seem to be pate nil, 
Deliveries, as published, show but a small weight of metal passing 
over local railways, and the shipping and export business may be 
said to be weak. Owing to the t scarcity of orders makers are 
the demand for some makes of steel, but on the whole the weight 
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Manufacturers of wire and hoops are in receipt of more satisfactory 
specifications. Iron ore is ge and orders are booked at prices 
ranging from 8s. 6d. to 9s. 6d. per ton net at mines. Large banks 
of ore are held in stock, and they are not decreasing. A slight 
impetus has been imparted to the shipbuilding of the district 
owing to the receipt of several good orders. Engineers, boiler- 
makers and iroufounders are, on the whole, but indifferently 
employed. Coal trade is improving slowly so far as the d d 


being a decrease of over 25,000 tons when compared with last year. 
Of this decrease, 10,000 tons arise at twelve South Yorkshire col- 
lieries. In the Erewash Valley the Woollerton Colliery during 
August sent 2104 tons of hard coal to Hull, this being, it is stated, 
their first transaction with that port. Bestwood Colliery sent 2000 
tons to Hull during the month. A heavy tonnage of coal is being 
sent to Grimsby from the Notts pits adjoining Sheffield on 


for house coal is concerned, but the demand for steam qualities is 
not so brisk, Prices are unchanged. Shipping dull. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

At the Cleveland iron market held at Middlesbrough on ‘Tues- 
day last, the price of pig iron was somewhat firmer than it has 
been for some weeks. It is not unlikely that sellers will be able to 
hold their own as long as shipments continue at the present rate. 
Merchants have sold a certain quantity of No. 3 g.m.b., at 
36s. 3d. per ton, but they will not now accept less than 36s. 44d. 
The principal makers adhere to 37s., and at that price do a certain 
amount of business, principally with foreign customers. Makers 
who are not in the bination are pting the same price as 
merchants, No. 4 foundry iron is 34s. 6d. per ton, and grey forge 
33s. 9d. to 34s.; but the demand for these grades is very slack. 

The prices obtainable for warrants are lower than holders will 
accept. The price generally quoted is 36s. per ton. 

Messrs. Connal’s stock of Cleveland pig iron decreased 293 tons 
last week. The quantities in stock on Monday were 55,525 tons at 
Middlesbrough, and 584,687 tons at Glasgow. 

Shipments of pig iron from the Tees are better this month than 
they have been since June. The quantity sent away to Monday 
last was 46,044 tons, as compared with 39,555 tons shipped in the 
corresponding portion of August. 

The manufactured iron trade remains quiet and gloomy, and the 
mills are working very irregularly. seca Jones Brothers, of 
Middlesbrough, closed their works on Saturday last until further 
notice; and Dorman, Long, and Co. have again laid idle the 
twenty extra puddling furnaces which they started a fortnight ago. 
Some of the rail mills at the Eston Steel Works were set to work 
on Monday last, giving employment to about 1000 men. There 
are still many workmen idle, and distress widely prevails. The 
prices of finished iron remain unchanged : ag ee are £5 per 
ton; angles, £4 15s.; and common bars, £5 2s. 6d., all on trucks 
at makers’ works, cash 10th less 24 per cent. Puddled bars 
are £3 5s. per ton. 

Owing to the continued depression, the whole of the men and 
boys employed at the Michael Pit, Byers Green—about 260 in 
number—and at the Bank Foot Colliery, Annfield Plain, have 
received notice to leave. About fifty miners employed at Oakley 
Pit, West Stanley, have been similarly served. 

essrs. Palmer’s Shipbuilding and Iron Company has received 

an order from the Admiralty for two despatch boats, each with a 

displacement of 1400 tons, and engines of 2000-horse power. The 

directors’ report on the past year’s working shows that a profit of 

£126,938 was made. It is proposed to pay a dividend of three = 

cent., naking, with the interim dividend paid in March, a total of 

six per cent. An addition of £30,000 is to be made to the reserve 
fund, and £25,000 will be set aside for extensions. 

There are some slight signs of a revival of the iron shipbuilding 
industry in the North. Freights are somewhat better. This is 
said to be caused by the quarantine regulations now in force at 
many foreign ports. Of course, if ships are compelled to spend 
a week or two in idleness between the time of arriving at their 
port of destination and being allowed to commence loading or 
discharging, it means dearer transit, and freights must rise to 
cover the extra cost. So far, however, the shipowner could get 
no benefit. But inasmuch as more ships would be needed under 
such conditions to do a given traffic, freights must still further 
advance to induce owners to engage in it. It is said that many 
owners are now of opinion that materials aud labour are at the 
lowest point they are likely to reach, and that therefore it is a 
good time to build. Certainly they are at the lowest level they 
have ever touched in recent years, and manufacturers of iron are 
making no profit. Shipbuilders declare that they are also prepared 
to work for nothing. Therefore owners who have the requisite 
means and courage to build now will probably come well out of 
their ventures in the long run. The preference for sailing ships 
as compared with steamers is still very marked, this class of 
shipping property having latterly been decidedly the more remu- 
nerative of the two. 

The small ironfounders who have hitherto been so numerously 
located throughout the mining and manufacturing districts of the 
North are having an extremely hard time of it. This arises from 
two exceptional causes, which operate quite apart from the general 
stagnation of trade. The first cause is the maintenance, by means 
of the smelters’ ring, of the price of foundry No. 3 iron above its real 
market value. Compared with forge iron, and other grades not 
within the cognisance of the ring, No. 3 ought to be 2s. per ton 
lower than it is. Castings are not being kept up in value by any 

_ combination; and so the ironfounders are unable to recover from 

the smelters what they have had to allow to their customers. The 
second special disadvantage they are under is the gradual growth 
in favour of steel castings. Wherever strength and trustworthiness 
and needed steel castings are slowly, but surely, ousting iron ones. 
The number of steel foundries is also rapidly increasing, and the 
consequent competition brings daily lower and lower prices. Many 
ironfounders would fain make steel castings also, if they could. 
But the plant and process are so different that there seems little 
general prospect of substitution. The new process must be taken 
up as an addition, if at all, and the old may be discontinued or not, 
according to circumstances. But the ironfounders say that this 
cruel necessity comes upon them after so many lean years that they 
are not in a position to encounter it. 

The sudden and almost tragic termination of the promising 
career of Mr. W. R. Browne has created a profound sensation in 
the North, where he was so well known and so highly respected. 
The regret with which the news has been received is in the minds 
of many deepened by the thought of the troublous time he latterly 
had as secretary of the Institution of Mechanical Engineers. His 
spirited speech when he announced his resignation will not soon be 

’ forgotten. He found it necessary to remind some members— 

happily not many—that when the wagers of paid secretary toa 
technical institution is assumed, the attributes and rights of a 
gentleman are not thereby necessarily abandoned. Mr. Browne 
may have had his faults, like other men; but, take him all round, 
he was an able, highly-cultivated, and honourable man; and it is 
the opinion of many that the attitude towards him of some who 
ought to have helped him was at least inconsiderate. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent. 

Tne whole of the colliers employed in the Parkgate and Silk- 
stone seams at the Barrow collieries, near Barnsley, have given 
fourteen days’ notice to leave, their action arising out of the dis- 
pute in working the Thorncliffe seam, to which reference has 
already been made. The company desired only to work the south 
side, and to put two colliers into the place which one man had 
worked in previously. About 1000 men and lads are affected. 

From the Barnsley and Erewash Valley districts the report is 
that the demand for house coal had been somewhat improved by the 
cooler weather. In the Barnsley and Sheffield pits less coal has 
heen got out in consequence of Doncaster races. Colliers, as a 
class, are regular frequenters of the turf hereabouts, and there is 
scarcely a man of them who does not strain every nerve to see the 
Leger run. Arather heavy falling-off is reported in the steam coal 
trade as —- with last year. The total quantity sent last 
month from the Yorkshire collieries to Hull was only 118,064 tons, 


the Manchester, Sheffield, and Lincolnshire Railway. This coal, 
which is used for and engine generally, is 
mainly for the Continent. While I write there is a return of the 
warm weather; but the autumn months are certain to “ firm” the 
— for house coal, as winter stocking will swallow up the 
surplus. 

The Miners’ Permanent Relief Fund, to which I referred at some 
length a week or two ago, is now to be worked under the new 
scheme, which has been carried by 37 votes to 20. The aged and 
infirm members’ department and the relief fund are now separate 
departments, the membership of the first being now entirely 
optional. The benefits from the department are only applicable to 
members in respect of total incapacity for work after attaining 
sixty years of age. It is feared that the members who are averse 
to the alteration will express their aversion by withdrawing from 
the society, which has now a membership of 16,138. 

A foreign correspondent, writing to a local paper, gave some 
details of the working agreement of the steel rail ring which, on 
being first mentioned in ‘THE ENGINEER, was received with doubt. 
A “ Cungress of English, German, and Belgian rail-makers is now 
sitting at Bonn and Godesberg-on-the-Rhine, to consider the basis 
of their agreement, and how it has operated up to now.” It seems 
that the rail-makers of England—not all of them, however—Ger- 
many, and Belgium have come to a provisional understanding that 
for continental orders the contracts are to be divided. in the ratio 
of 60 ta cent. for England, 32 per cent. for Germany, and 8 per 
cent. for Belgium. The weak point is that France and Austria have 
not joined the conference. The great object aimed at is to determine 
a uniform price for steel rails intended for the European market, 
and this can only be done, of course, if all the principal English 
and | manufacturers combine in the convention. 
France and Austria must not only be included in that portion of 
the convention which refers to transmarine export, but in all 
others parts of it, so as to secure a common basis for all countries. 

Much dissatisfaction is quietly expressed here at the action of 
the authorities in their efforts to manufacture large steel castings 
at Woolwich. It is argued that Woolwich, being so far distant 
from the iron ore and the coal, is not a favourable place for the 
manufacture of such articles, and that the work is already being 
done by local firms, who have laid down costly plant for the pur- 
pose, and devoted great attention to the special requirements of 
the Government. It is not believed that the Woolwich authorities 
can manufacture on equally favourable terms with private firms. 
Some time ago it was announced with a flourish of trumpets that 
the Woolwich authorities had abandoned their intention of manu- 
facturing their own castings; but that announcement seems to 
have been premature. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Some little interest has been felt in a discussion which is goin; 
on in the West of Scotland just now with reference to the mo 
obligation of landowners to grant an abatement of the royalties 
and other charges payable by mineral tenants. It is contended, on 
the one hand, that as prices of coal and iron, especially the 
latter, are so low tiiat these industries cannot be remunerative, 
the superiors ought, in justice, to reduce the royalties; while, on 
the other, doubts are expressed as to whether the pig iron industry 
is being actually carried on at a loss, and the question is asked—lf 
landlords afford a measure of relief to their tenants now, will the 
latter recognise the principle of increasing the landlords’ dues on 
the recurrence of extra prosperous times? The question appears to 
be one which it is not possible to deal with in a general sense, and 
there is not much chance of any practical result coming out of its 
discussion in the meantime. 

The iron market has been strong this week, in consequence of the 
good demand for makers’ special brands, the quotations of which 
show a very decided increase upon those of last week. The week’s 
shipments of pig iron were 13,167 tons, against 10,311 in the corre- 
sponding ak of 1883. By the blowing-out of a furnace at Sum- 
merlee the number in blast is reduced to 94, as against 115 at the 
same date last year. The stock of pig iron in Messrs. Connal and 
Co.’s stores is reduced by 400 tons since last report. 

Business was done in the warrant market on Friday at 41s. 74d. 
cash, and on Monday at 41s. 8d., while on Tuesday a further 
advance occurred to 41s. 10d. Business was done on Wednesday 
at 41s. 84d. cash, and 41s. 10}d. one month. To-day—Thursday 
—the market was strong, with transactions at 41s. 9d. to 41s. 10}d. 
cash, and 42s, 04d. one month. 

The values of makers’ iron are now as follows :—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 55s.; No. 3, 50s. 6d.; Colt- 
ness, 60s. 6d. and 52s.; Langloan, 57s. and 52s. 6d.; Summerlee, 
53s. and 47s. 3d.; Calder, 53s. and 47s. 6d.; Carnbroe, 50s. 6d. 
and 47s.; Clyde, 4s. 6d. and 45s.; Monkland, 43s. 6d. and 
40s. 6d.; Quarter, 42s. and 40s. 3d.; Govan, at Broomielaw, 43s. 
and 40s. 9d.; Shotts, at Leith, 52s. 6d. and 51s. 6d.; Carron, at 
Grangemouth, 48s. (specially selected, 52s. 6d.), and 47s. 6d.; 
Kinneil, at Bo’ness, 43s. 6d. and 43s.; Glengarnock, at Ardrossan, 
50s. and 43s.; Eglinton, 44s. 6d. and 41s.; Dalmellington, 47s. 6d. 
and 43s. Gd. 

In the malleable iron trade there is nothing of importance to 
notice this week. General engineers have a fair measure of employ- 
ment, but marine shops are very slack. The ironmongery trade is 
in a moderately active state, there being good sales for the supply 
of country retailers at present. The nail trade is undergoing some 
change in consequence of the extension of competition, and the 
values of steel nails are being run down until they are now very 
little above the price of iron nails. 

The past week’s shipments of iron manufactures from Glasgow 
included locomotives to the value of £11,221; machinery, £2200; 
sewing machines, £820; steel goods, £4200; and iron manufac- 
tures, £45,560. 

The shipping department of the coal trade is less active, and in 
some districts the quotations are weaker in consequence. At Ayr 
the week’s shipments of coals were 9301 tons; Troon, 8368; 
Grangemouth, 8850; and Irvine, 2805 tons. The advent of colder 
weather will, of course, help the inland consumption; but the trade 
as a whole is duller at present than for a considerable time back. 

From what transpired at a conference of miners a few days ago 
at Hamilton, it appears that the leaders of the men have not yet 
abandoned the idea of inducing the masters to advance wages. At 
these conferences there is generally a remarkable want of informa- 
tion as to the exact position of trade, and so the men are led to 
expend much useless effort, which they might have saved if they 
had better informed leaders. The Executive Board of the Fife 
and Clackmannan Miners’ Association met at Dunfermline on 
Saturday—Mr. James Innes in the chair—when the secretary, Mr. 
Weir, reported that he had visited all the collieries, and the 
unanimous feeling of the men was that a sliding scale ought to be 
based upon the prices ruling between November and February last. 
He also intimated that he had renewed the former demand for an 
advance of 15 per cent. in their wages, but the employers had not 
sent any acknowledgment of his letter. 

In a former letter I gave the chief points of the report of the 
Shotts Iron Company, which has since been adopted at a meeting 
of the shareholders. Mr. John Walker, the chairman, stated at 
that meeting that there was no indication of a revival of trade. 
They had been able, however, to maintain the works in a state of 
full efficiency, and the Shotts furnaces were now capable of pro- 
ducing more pig iron than at any former time. He also intimated 


that negotiations had been completed which would ensure a good 
supply of first-class blackband ironstone for a very long term of 
years, and when an improvement occurred, the company would be 
in a position to take full advantage of it. 

Mr. A. Fraser, secretary to the Pumpherston Oil Company, has, 
by instruction of the directors, issued a circular to the shareholders, 
in which he intimates that the erection of the works is now prac- 
poe completed, and that within a few days they will be fully at 
work, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE Times is my authority for the statement that the Barry 
Dock and railways are estimated to cost £1,600,000. 

Amongst the railway links now being forged are the Cardigan 
extensions—the Whitland and Cardigan railway. Whitland, 
which is the joint on the Great Western Railway in South Wales 
linking Tenby and Pembroke dock, will thus brmg Cardigan into 
the field of civilisation. Though an ancient city and port, it isnow 
only accessible by coach. The same may be said of Fishguard, and 
of Newport, Pembrokeshire, a bay so attractive that it is much 
resorted to from long distances, though the only conveyance is a 
carrier’s wagon, or lumbering coach. 

I am glad to hear that steps are being taken to revive the first 
rojected line from Risca to Cardiff. This was abandoned in 
avour of another scheme which aimed to avoid opposition, but 

being allowed to fall through, the original projectors are taking up 
the former one. If a very good area of a and easy gradients are 
attractive, this should be. 

The slight decline I have recorded as taking place in the South 
Wales coalfield is well shown by the statistics of the leading rail- 
ways apart from the Taff Vale. These show that in the first eight 
months of 1883, 4,510,955 tons were carried, but in 1884, 4,374, 
tons. Midland, London and North-Western, all showed a decreaze. 
The decrease in coal to London for the year so far is 137,419 tons. 
During the last week there has been a better tone, and shipments 
have increased, Cardiff sending away 151,781 tons, or 9000 tons 
more than the previous week, while Newport records a few 
hundred tons in excess. As regards Swansea, the average is well 
maintained. During the week 109 vessels—sailers and steamers 
—came in, and the Harbour Trust reports that the returns for 
August are more satisfactory than for any previous month in the 


year. 

I hear that the Tyla Coch Colliery will be floated by a com; 
limited. A considerable addition has been as the soni 
acreage by the discovery of the Aberghartin vein. A new coal- 
field has been opened in the Dulais Valley. Mr. Thomas, of Quay 
Parade, Swansea, has been successful in striking coal, and with an 
area of 320 acres the prospects are good. 

The tin-plate trade is not so buoyant, and in some quarters the 
dearth of new orders has told rather heavily. Fortunately, 
Swansea is fairly off for contracts, and, as prices are drooping, they 
are not willing to book fresh trade at the 3d. or 6d. decline per box 
which has set in. 

As an indication of the briskness which has been experienced in 
the past, I note that 3000 tons of tin-plates were shipped from the 
Prince of Wales Docks, Swansea, during the week to the United 
States. During the month of August 141,253 boxes were sent to 
New York, 11,418 tons to Philadelphia, 15,226 to Baltimore, and 
5434 tons to Montreal. Future prospects are not so good, and 
buyers are forcing ordinary cokes down to 15s. 

ith reference to the disposal of Coedcae Colliery to Mr. Rad- 
ford, noticed in last week’s ENGINEER, the arbitration held at 
Cardiff was in respect of the price to be paid for the coal to Messrs. 
Lewis and Co., not for the caliery. I regret giving publicity toa 
local error. 

Ihaveno improvement to record in the steel works. Some soreness 
has been caused in the district by the announcemen that a Govern- 
ment contract for 80,000 tons of rails has gone into Germany. 


AMERICAN NOTES. 
(From our own Correspondent.) 


New York, be 10th. 
THE very low prices to which iron and steel have d ed in the 
American markets have brought within a few days an improve- 
ment in demand, which is certainly gratifying to manufacturers 
and brokers, who have been waiting for months for a favourable 


turn. 

The Phenix Bridge Company, of Philadelphia, have to 
build the King’s Country Elevated Road in Brooklyn, which will 
be fourteen miles long, and cost 10,000,000dols. Several com- 
panies—home and foreign—bid upon this work, but the Phoenix 
people made the best propositions, and carried off the prize. They 
will take their payments in bonds, which they can negotiate at 
small discount. This enterprise has been on foot for about three 


years. 

There have been sales of nearly 100,000 tons of steel rails 
within a. week or two at prices ranging from 26 dols. to 27 dols. at 
mill in Pennsylvania, and it is understood to-day that there are a 
good many additional contracts to be placed. '!'he Baltimore and 
Uhio Company are in the market for 10,000 tons of plate and 
bridge iron, and 10,000 tons of steel rails, and other companies are 
in the market for large stocks, all of which has the effect of im- 
proving demand, if not prices. 

The locomotive works are not increasing their orders yet, but all 
the repairing shops are very busy. This spirit of economy will 
continue until flush times. The railroads are showing good 
earnings. The volume of traffic is heavy, but there are rumours of 
a break in the pool arrangements, though in reality there is very 
little probability of any such event. 

The markets generally are in a somewhat better condition than 
last week. Corn and wheat are moving a little more freely. 
The farmers are unable to hold any longer owing to lack of storage 
capacity, and their shipments are increasing traffics, and leading 
to a slight decline in tidewater prices, owing to a lack of demand 
for export. 

A cashier and president of a New Jersey State bank has com- 
mitted suicide in consequence of the discovery of extensive 
embezzlements of funds and securities committed to their charge. 
A good many bank failures have taken place, but in all cases they 
are due to exceptional causes, such as private speculation and the 
like. Great interest is being ifested in political circles. Both 
Republicans and Democrats are making as good a fight as they can 
without money, and the vote will be very close. The election of 
Cleveland means a reduction of tariff duties, while the election of 
Blaine means a very slight modification, and an adherence to the 


tariff policy. 4 

Several very valuable railway properties which are temporarily 
embarrassed are making vigorous efforts to reorganise on a new 
basis, by which they will be enabled to have payments deferred 
which they are not in a position to meet at present. There are 
about 10,000 miles of American railways that are in a shaky con- 
dition ; and in many cases new presidents and managers have been 
elected for the purpose of bringing order out of contusion, and for 
the purpose of placing these badly managed properties upon & 
solid basis. 

The talk of a blast furnace restriction has about died out. The 
scheme will fail. There are not three weeks’ stocks of iron in the 
United States. Even large consumers have ouly a few days’ 4 
Millowners are carrying stocks from week to week. Several im- 
portant engineering enterprises are pro le 

The International Electrical Exposition has been opened, and the 
scientists from the other side of the water are being entertained. 
The Exhibition is being attended by tens of thousands. It will be 
a success. A good deal of work yet remains to be done. 
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THE PATENT JOURNAL. 


*.* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to ry Patent-office Officials, by 
giving the number of the page of THE ENGINEER at which 
the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at THe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
‘inding the numbers of the Specisication. 


Applications for Letters Patent. 
*.* When patents have been “communicated,” the 
“name and address of the communicating party are 
printed in italics. 


9th September, 1884. 
Workina, &c., Borrte Necks, H. Agar, 


ion. 

12,155. Rattway Cuarrs, &c., J. Quarmby, Man- 
chester. 

12,156. BorrLe-stoprers, W. and 8S. Hill, London. 

12,157. Locxinc Screw Botts, J. Quarmby, Man- 
chester. 

12,158. Fire-ticaters, W. C. Haigh, Manchester 

12,159. Packaces for Contarnine Sopa, &c., J. Clare, 
Warrington, 

12,160. Piston Puncn, G. Alston, Glasgow. 

12, ‘ead GRass-CUTTING MACHINES, H. Branch, Welling- 


rough. 

Havtace Cure for Ropes, Morgan, Bir- 

mingham. 

12 PULLING Our Hat Bopigss, J. Marshall, 
Stockport. 

12,164. Fo_prse Case, J. G. Branford, Birmingham. 

12,165. Starr Rops, J. T. B. Bennett. Birming! 

12, 166. Frxrnc in Sockets, W. Whiston, Bir- 
mingham. 

12,167. Uritisrnc Water in Moriox, R. Baynes, 
Liscard. 

12,168. Wasninc Macutye, J. Carter, Manchester. 

12,169. Manirotp Copyinc Books, W. Wrightson, 


sley. 

12,170. Neurrauisinc Errects of Couuistons, A. I. 
anchester. 

Bepsteaps, W. P. Hoskins, Bir- 


12.172. "Furnaces, D. Gl 

12,173. Sappies for Bicycies, W Ww. 
S Kelley, U.S. 

12,174. Maxrne Satts of Ammonia, W. Arrol and J. 
Meikle, Glasgow. 

12,175. Reversipte Levers, C. F. and T. Cooke, 
Bishophill, York. 

12,176. Securrnc Raitway Rais to Carrs, M. 
Stevens, Bath, and F. W. Stevens, Bombay.—tth 
February, 1884. 

12,177. “‘Frer” Ciora W. Fielding. London. 

12,178. Waee., W. Naylor, Birmingham. 

— BarBep Fencine, F. W. Brampton, Birming- 


m. 

12,180. BRAKE-HANDLE, C. Dutton, 

12,181. Preventinc the Stammine of Rs, W. 
Bahre, London. 

12,182. Puriryrne Iron, J. E. Atwood, London. 

12,188. Sewrmsc Macutixes, H. J. Allison.—{ Wheeler 
and Wilson Manufacturing Company, Incorporated, 
7.8. 


12,184. Avromatic Recutators, J. Bowie, London. 

12,185. Movu.ps for Castrnes, R. W. Traylor, London. 

12,186. Cereatrye, J. F. Gent, London. 

12,187. Removrnc Corron Fisre from Corton SEEp, 
R. Meldola and W. H. Stead, London. 

12,188. FLoorinc CLamp, R. and R. W. Booth, Dublin. 

12,189. Steam Borers, C. A. Knight, London. 

12,190. ELevators, T. Clark, London. 

12,191. Locomotive Encrnes, J. D. Larsen, London. 

12,192. CLosep WATER-WASTE PREVENTING CISTERN, 8. 
A. and P. G. Hugh, London. 

PREPARING SuLpHaTE of Lime, C. W. Knowles, 

mdon. 

12,194. PorTaBLe CANDLE-HOLDER, H. J. Haddan.—(R. 
Lange, dt. 

12,195. Sarery Neepie, H. Liittringhaus, Barmen, 


Germany. 

12,196. Drivinc Gear of Macutines, G. Wilkinson, 
London. 

12,197. Scnoot Seats, E. B. Andrews, London. 

12,198. Ax es of WHEELS, G. Littlewood, London. 

12,199. WaTtcH MovEMENTs, R. Squire, Lond on. 

12,200. PortaB_e Rances and Stoves, &c , T. J. Con- 
stantine, London. 

12,201. Gas Enoines, F. G. Griffith, London. 

12,202. Moutpinc ArtiriciaL Fver, E. F. Loiseau, 
London. 

12,203. Permanent Way of Rariways, W. R. Rowan, 


London. 

12,204. Rope Traction Tramways, W. R. Rowan, 

ndon. 

12,205. Crate Pack Sapp, J. E. P. Mosley, London. 

12, 206. Automatic RecisTeRtNG TickET Puncn, R: W. 
Thomas and P. C. Smith, London. 

12,207. Conpurrts for CABLE Raitways, H. H. Lake.— 
(G. Rice, U.S.) 

12.208. Scrapinc Graver Wa.ks, J. le Patourel and 
T. le Poidevin, London. 

12,209. VeLocrpepes, J. A. Score, London. 

12,210. ComBrxation of Games, V. Hess.—(/. Neumann, 
Vienna.) 

12,211. Tricycies, T. 4 and J. B. Hall, Toronto. 

12,212. Fire-escapes, T. P. Hall, Toronto. 

12,213. Rock-BORING APPARATUS, G. Pitt. —(F. B. 
Taylor, U.S., and J. Hanning, Paris.) 

12,214. Supports for SHapes for Lamps, &c., L. Gye, 


ndon. 

12,215. Evecrric Terecrapns, F. H. W. Higgins, 
London. 

12,216. Macnrivery, A. Paget, London. 

12,217. Setr-cLostnc Vatves, &c., E. T. Lambert and 
E. J. White, London. 

12,218. Urriisation of Evecrric Force, J.8. Williams, 
London. 

12,219. Convertinc Manvat Force into E vectric 
Force, J. 8. Williams, London. 


10th September, 1884. 


12,220. Wincnes, D. W. Porteous, Paisley. 

12, 221. Gas Propucers, J. W. onden: T. May, and 
R. M. McDowall, Leeds. 

12,222. VELOCIPEDE, H. Edwards, Manchester. 

12,223. PopDLING and Mitt Furnaces, B. Leek, Stoke- 
on-Trent. 

12,224. Tanks for Storinc O11, W. Walker, Liverpool. 

12,225. Curtain Cuain, W. Foxcroft, Birming! 

12,226. CoMPRESSING ENSILAGE, J. T. Moore, Crewe. 

12,227. Pentacrapns, J. J. Rugg, Birmingham. 

12,228. Currinc the Pitz of Woven Fasrics, J. New- 
house and J. pson, Manchester. 

12 229. Presses, &c., G. Lewis.—({T. Drewett, 


Bombay.) 

12,230. Presses for Batinc Corton, &c., W. N. Dack, 
Manchester. 

12,231. Cur Natxs, T. E. Mansfield, Bedminster. 

12'232. Wrencn or Spanner, J. E. Gyde and G. H. 
Brydges, Birmingham. 

12,233, Raitway Venicies, R. Hill and J. Darling, 
Glasgow. 

12,234. Cusuioninc and Apsorpinc SHocks in 
way Trains during Co..iston, R. Hill and J. Darling, 


lasgow. 
12,235. Vice, W. Corteen, London. 
12,236. Fastener or Catcn, C. G. E. Terraneau, 
London. 
12,237. Lirt, J. London. 
12; 238. RELEASING RUNAWAY Horszs from CarriacEs, 
C. Tomlinson, London, 


&c., Macuines, 8. H. Hodges, 
naon. 

12,240. Bopres of BassINETTE PERAMBULATORS, J. T. 

Shaw, London. 
12,241. Srups, A. Guillaume, Birmingham. 
12,242. LEATHER Pickinc ARMs for Looms, R. D. Har- 
rison and W. Scholfield, London. 
(ATTACHMENTS for JewELLERY, &c., J. 


on. 
12, ou he name J. W. Butcher and A. G. Klugh, 
mdon. 
12,245. BrusHine FLoors, A.J. Boult, London. 
12,246. ASPHALT PAVEMENT, F. Wilkins, London. 
12,247. Tram EnGrNEs, 8. Feather and R. Shackleton, 
London. 
12,248. Dyerne, D. Hepworth, London. 
12,249. CrrcuLar Compinc Macnines, A. Smith, 
London. 
12,250, Coatrne Wire, J. H. Roberts, London. 
12,251. SHEaF-BInDING and Trusstnc MacuHINEs, J. 
Howard and E. T. Bousfield, London. 
12,252. Carpinc Enornes, R. F. Barker, London. 
12,253. Generators of Steam, W. Schmidt, London. 
12,254. Gas Lamps, T. C. J. Thomas, London. 
— Va.ve Gear for Steam ENGINE, J. A. Norberg, 
mdon. 
12,256. Puriryinc Water, W. Anderson, London, 
Wixpow J. Partridge, 
ndon. 
12,258. Sortine Woot, W. Rigg, London. 
12,259. Hats, J. Eaton, London. 
12,260. Stropperinc Movurus of Borrues, &c., W. E. C. 
Spencer, London. 
12,261. BREAKING Wuear, &c., C. Lampitt and E. J. 
Guest, London. 
12,262. Maxixe Iron, &c., 8. P. Wilding.—(H. W. 
S. Hein, J. Whitting 
2,263. OTIVE-POWER for VELOCIPEDES, J. 
ham, London. 
12,264." Gas Encrxgs, A. Davy, London. 


11th September, 1884. 

12,265. Sues’ Ruppers, E. G. Camp, Bristol. 

12,266. Extensive System of Ovurpoor Games, A. 8. 
King, Norwich. 

12,267. Pickers, R. Bury, Halifax. 

12,268. Fasrenrnes for Busks of Stays, &c., F. R. 

ker, Birming’ 

12,269. Cravats, &c., F. R. Baker, Birmingham. 

12/270. AUTOMATIC PROPELLER for Tramcars, &c., J. 

w, T. Harrison, and w, Bradford. 

12,271. Bett StretcHer, G. Booth, Manchester. 

12,272. FLUSHING WATER-CLOSETS, &e., J. H. Kenyon, 
Manchester. 

12,273. Carpinc Enotnes, W. Dobson, London. 

12,274, DIFFERENTIAL GEARING for VELocIPEDEs, G. T. 
Burden, Birmingham 

12,275. FIRE-EXTINGUISHING APPARATUS, W. Lees, 
Ashton-under-Lyne. 

12,276. Automatic Brakes, H. Brockelbank, London. 

12.277. Sreerinc Heap of Tricycies, R. Russell, 
London. 

12,278. Roor and other Lamps, R. Thorley, London. 

12,279. STEERING AGRICULTURAL ImpLEMeNTs, R. 
Bawden, South Molton. 

Coatinc Metaiic Surraces, A. Parkes, Lon- 

on. 

12,281. Surraces of Giaciara, W. W. Night- 

mdon. 

12,282. Pumpinc Beer, &c., from Casks, T. W. G. 
Hewitt, Great Grimsby. 

12,283. DREDGING The and 
Miners’ Ironworks, H. B. Angell, T. H. Williams, 
D. Bixler, U.S. 

12,284. Rotary G. T. Leitch, G 

12,285. Wuaces, &c., W. A. Hay, Glasgow. 

12,286. Rerorts for &c., P. Dow, 


lasgow. 

12,287. Fitters, E. M. Knight, Halifax. 

12, a Conveyinc Surps over Lanp, G. W. Harris and 
awes, 

12,289. CARTRIDGE PREsses, A. Attwood, Lancashire. 

12, 290. WaTER-CLOsETs, W. H. Hindle, Halifax. 

12/291. PortTaBLE Hanpd Bott, J. E. Walsh.—{ Francois 
Lebacq, Brussels.) 
12,292. Manuracture of Expiosives, E. Luck and F. 
B. W. W. Roberts, London. 

12,293. ‘GoveRNors for Gas Enoives, C. W. Pinkney, 
London. 

12,294. Boots, J. Bridge, London. 

12,295. Sprinc Matrresses, W. T. Smith, Birmingham. 

12,296. Scissors, C. Ohliger, London. 

12,297. Stronc Rooms, 8. Chatwood, London. 

12,298. CompeNnsaTING Sprinc Motor, D. O. Genteur, 
London. 

12,299. Jorntinc Pires, C. Wall, London. 

12,300. ELecrric Locomotive, J. C. Mewburn.—(M. 
Deprez and M. Leblanc, Paris.) 

12,301. and CLostnc Doors of Haysom Cass, 
J. Saxby, jun., London. 

12,302. Ventitatine Hats, H. C. Zerffi, London. 

12,303. DROPPERS for Wire Fencinec, W. Forsaith, 


uth 
Se the of Tricycies, W. Cross, 
Lo 


mdon. 

12,305. Securtnc the Cross THREADs in KNITTING 
Macutyes, J. Poole, London. 

12,306. Boots, J. Box, London. 

12,307. Manuracture of Stcar from SeaweeD, F. M. 
Lyte, London. 

12th September, 1884. 

12,308. Hoists, J. Swalwell, London, and J. Moore, 
South Stockton-on-Tees. 

12,309. SHEavE Buocks, J. Swalwell, London, 
and J. Moore, South Stockton-on-Tees. 

12,310. Drivinc for Printinc MacuiIne Counters, W. 
Cuthbertson, Manchester. 

12,311. Vatves, A. Bradshaw, Accrington. 

12,312. Gas Enornes, J. Brine, London. 

12.313. Steam HeatTinc Apparatus, R. D. Early, 


Dawlish. 
12,314. Stopprmnc Venicies, &c., A. Reckenzaun, 


London. 

12,315. TuBe INDIA-RUBBER PeNcIL, &c., T. Rosethorn, 

anchester. 

12,316. Brakes, D. P. McNiven, London. 

12,317. CompLex Orgs or So.utions, G. I. J. Wells, 
Liverpoo 

12,318. Gas Motor Enorves, J. Dougill, Oldham. 

12, 319. Drm. Braces, G. R. Postlethwaite, Bir- 
mingham. 

12,320. Boxes, W. J. Bentley, London. 

12; 321. RecuLatine the Suppiy of W. W. Cox, 


Torquay. 
12,322. Nore Pepats for MusicaL InstrumMENTs, W. 
Daw wes, Leeds. 
12,323. WasHING and CLEANSING Casxs, G. Inskipp 
and J. Mackenzie, London. 
12,324. Apptyrinc Danpy Score Sueaves to 
Smacks, W. Sissons and P. P. White, London. 
12,325. Preparine Tea, 8. F. Smith, London. 
12,326. Gross Starcu, W. T. H. Carman.—({W. Zwick, 
Neumiihle- Albersweiler.) 
12,327. Rarus and Jornts, F. Barnes, London. 
12,328. Warve for Sprnninc, &c., Frames, 8. Row- 
ttom, London. 
12,330. Startus, &c., 8. Butler, London. 
12,331. Deck Seat, Rose, London. 
12,332. Hat and Coat Ratt, M. ‘Hund.—(Gretschel 
and Heineman, Reudnitz.) 
12,333. BREECH-LOADING ORDNANCE, J. Vavasseur, 
London.—6th August, 1884. 
12,334. BREECH-LOADING ORDNANCE, J. Vavasseur, 
London.—6th August, 1883. 
12, name Dem, D. Bryce and W. Bowley, 
mdo: 
12,336. Preumatic Cannon, W. A. Bartlett, London.— 
4th March, 1884, 
12,337. PNeumatic Cannon, W. A. Bartlett, London.— 
12, March, 1884. 
. PNEUMATIC Cannon, W. A. Bartlett, don,— 
March, 1884, 


12,839. CentriruGaL ReeEts, W. H. Dickey, London. 

12,340. Coxe Ovens, H. Simon, London. 

12/341. Currine and Drituinc Tuses, J. C. Merry- 
weather and C. J. W. Jakeman, Greenwich. 

12,342. SHuTrinc MECHANISM for Recepracies with 
Crrcuar Opentnos, M, Mech: 

12,343. Boorsacks, A. Gehrig-Li 

12,344. Boots and SHogs, W. Stevens, London. 

12,345. Puriryinc, &c., Apparatus, 8. D. Cox, 
London. 

12,346, Parer-PuLP, W. R. Lake.—(C. S. Wheelwright 
and G. BE. Marshall, United States. 

12,347. &e., PIPE Firrines, F. Grinnell, 
Providence, U.S. 

12,348, Brakes for RAILway Trains, E. J. C. 

elch, London. 
12,349, NECKTIES, &e., G. M. 
12)350. SeconpaRy BatrerRies, FitzGeralk 


ndon. 
12,351. Buckies for Betts, &c., J. A. Malezon, 
mdon. 
Mounts for Topacco-piprs, &c., W. Hewitt, 
ion. 
12,353. Tricycie, W. J. R. Elgy, London. 


13th September, 1884. 


12,354. Rorary Enaings, &c., C. Smith, G 
12,355. Square Drivina Bexts, &c., F. 


ax. 

12,356. CLosers and Commopes, C. Cowney, Bir- 
mingham. 

12,357. InsertTING Items of News in STEREOTYPE 
Piates, W. Curthoys, Wolverhampton. 

12,358. Rutine Paper, G. Davies, ingham. 

12,359. Trusses for the Cure of HERNIA, . 8. Burgess 
Manchester. 

12,360. Harpoon Guns and Harpoons, &c., R. Low, 
Glasgow. 

12,361. Brake, T. G. Beckett, London. 

12,362. Screw Vent Pin, H. , London, 

12,363. Brooms and Brusues, T. H. Mason, London, 

12,364. PLANING MACHINEs, cd Rawlings, London. 

12,365. Bominc and Setrinc Woven Fasrics, I. H. 
and T. Bottomley, London. 

12.366. Constructinc Woven Faprics, R. Arthur, 
Jarrow-on-Tyne. 

12,367. DouBLE- ACTING ame Brake for VeEHICLEs, 
J.B. Jepson, C 

Hosts for Marerias, J. Tottenham, 

Wood Green. 

12,369. Moutpinc Articies of Meta, C. Cousins.— 
(G. T. Hyde, U.S.) 

12,370. Guass BEVELLING E. C. Urry, 
Holloway, and H. Rayner, G 

12,371. Jer Apparatus for Fire 

Loudon. 

12,372. CoLourinc Paper in Enpiess Rous, W. H. 
Beck.—(L. Piette, Pilsen.) 

BicycLes and Tricycies, J. W. Couchman, 


&e., F. 


mdon. 

12,374. Etectric Generator, C. Baudet, London. 

12,375, StrercHine, Dressine, &c., Lace, L. Lindley, 
London. 

12,376. Stirrups, C. K. Gibbons, London. 

12,377. Arn Sprincs or Burrers, W. de Wagstaffe, 
London. 

12,378. Surps’ Prore.uers, J. N. Sédderholm, London. 

12,379. Urmisinc Waste Heat from Coxe Ovens, C. 
Kingsford, London. 

12,380. Printinc Deposits upon Ivory, E. 
Nienstaedt, Berlin. 

Propucer Furnaces, &c., A. Fullarton, 

mdon.. 

12,382. Rercecrors, H. Boehle, London. 

12,383. Giass J. Sewell, London. 

12,384. Backs for ArGaNpD Reriecror Lamps, W, 
Ramsey, London. 

12,385. BLEAcHING WasTE Paper, W. Clark.—(&. A. D. 
Guichard, Paris.) 

12,385. Repucine Loss to Corns by Wear,W. R. Finch, 
London. 

12,887. ComPENSATING APPARATUS for RAILWAY Ponts, 
&e., H. Williams, Glasgow. 

12, 388, BUTTON-HOLE WEAVING, J. Kenny, London. 


15th September, 1884. 


12,389. Fotpinc Cameras, J. T. Chapman and T. 
Scott, Manchester. 

12,390. Ramtway Cuatrs, J. Steen and B. P. Walker, 
Wolverhampton. 

12,391. SHaRPeNers for Horsesnors, A. Sutton, 


ax. 

12,392. Raitway Trucks, R. Wilson and J. Cunliffe, 

Manchester. 

12,393. PLATES for Packacrs, W. Powell, Liverpool. 

12, 394. Weavers’ Pirn-poarp Pins, W. and C. Craw- 
ford ‘d, Glasgow. 

12, 395. Raistnc, &c., Hovsenotp Articies, W. A. 
Hunter, Liv 

12,396. Carp, SHEET, or Book, J. Entwistle, Man- 
chester. 

12,397. Stop Motions for Stusine, &c., Frames, W. 
Taylor, Manchester. 

12,398. SuspenpERs for Trousers, J. and A. Smethurst, 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


302,728. Waste-pir—e Trap, Thomas C. Hargrave 
Minneapolis, Minn,— Filed 25th, 1884, 

Claim.—rhe combination, with a syphon’ trap, of a 

three-way cock in the lower curve of the syphon, and a 


channel semenating said cock with the discharging-leg 

of the syphon at a lower point. 

302,978. Air Compressor, David A. Brislin, St. 
Louis, Mo.— Filed August 29th, 1883. 

Claim.—(1) The combination, with the cylinder A, 
of the piston B, the valves C D, the port F, the 
chamber E, the piston G, the rod g, tappets gl #, and 
cam H, substantially as described.’ (2) The combina- 


(302.978 } 


tion, with the cylinder A, of the valves C D, tho 
per B, the port F, the c hamber E, and the piston 
G, substantially as described. 


303,038. Rouse Mitt, Arthur J. Moxham, Louis- 
ville, Ky.—Filed November 26th, 1883. 

Claim, (i) A set of rolls for rolling blooms or piles 
of rectangular cross section into girder rails or beams, 
— with a pass or oves, having shaping or 

orming tongues, as A B rats therein, and spaces, as at 
123, the absolute volume of space ‘thus provided for 
the flow of the metal being only equal to or slightly 
less than the volume of metal displaced under the 
shaping action of said tongues thereon, whereby the 
bloom or pile, being entered into said pass with one 
of its on wr gh lines vertical and the other horizontal, 
is supported by all portions of the pass, twisting of 
the same being thereby and straight 
delivery of the metal > @ pass secured, all sub- 
stantially as described, for the om set forth. 
(2) A set of rolls for rolling metal blooms or pe into 
girder shapes, provided with a dummy pass or grooves 
having spaces, as at E and D, substantially of the con- 
tour indicated in Fig. 2, the ‘desired shape of metal in 


> space E being imparted by elongation, bs but in the 
D mainly by d y of 


q longation, all substantially as described, for the Mond 
set forth. (3) A set of rolls for rolling metal 
looms or piles, provided with two passes substan- 
tially of the conformation indicated in Figs. 1 and 2, 
for the purposes set forth. (4) A set of rolls for rolling 
metal blooms or piles, provided with two passes sub- 
stantially of the indicated in Figs. 3 and 
for set forth. (5) A set of rolls for 
looms or piles, provided with passes 
subetentialty of the conformation indicated in Figs. 
1, 2, 3, and 4, for the purposes set forth. 


Manches' iter. 
12,399, Looms, M. Shuttleworth and W. Hacking, 
London. 
12,400. Securinc Neckties, J. P. Williams, London. 
12,401. Fastentnos for Corsets, G. Wrencher, London. 
12,402. Dousiine, &c., Yarns, H. Sands and A. 8. 


ley, London. 

12,403. Looms for WEAVING a, J. Wade, London. 

12,404. Movinc Furniture, M. London. 

12,405. Sewer and Drary Pipe, 8. Cregeen and E. 
a Thomas, Bromley, Kent. 

12,406. Steam Enorves, K. L. Blanck, 

12, 407. MAKING SILK LACES, J. Biedermann, London 

12,408. TREATING SACCHARINE Souvtions, C . Lyle and 
J. J. Eastick, London. 

—, Puriryine Water, C. Lyle and J. J. Eastick, 


on. 
12 ConcENTRATING SutpHuric Acip, J. W. B. 
‘ord and R, Moodie, London. 

12, 41. Eaa-cooker, C. Whitfield, Kettering. 

12,412. Latues, 8. P. Wilding. Wohlenverg, Han- 
over. 

12,413. Tareapinc Giass, W. W. Boulton, London. 

12,414. Mitune, &c., Rice, &c., T. West, Bromley-by- 


12, Sream Enornes, W. Evans, London. 

12,416. Gettinc-up Steam in Borvers,. A. W. L. 
Reddie.—( W. Craig, U.S.) 

12,417, LADDERS a} ble as Fire-escapes, C. Bellest, 
London. 


12,418, CENTRIFUGAL FLOUR-DRESSING MACHINE, F. 
van den London. 

12,419. Casz, M. Mohr, London. 

12,420. Bripcr, J. A. Westerman, London. 

12,421. Optarstnc Hyprocuioric Acip Gas, W. L. 
Wise. —( Messrs. Solvay and Co., Brussels.) 

12,422. TuRNING over the LEAVES of Music, G. Brockel- 
bank, Anerley.—20th August, 1883. 

12,423. Steam Boriers, W. Keable, London. 

12,424, Harr Pins, F. Savory, Painswick. 

12,425. AspHALT, H. Kettmann, London. 

12,426, PREPARING MeTALLIc PLates for Ercuine, H. 
H. Lake.—( W. Australia.) 

12,427. Routledge, London. 

12,428. TREATING Ramic Grass, J. Y. a J. A. 
Kaulek, Paris.) 

12, 429. Forks used by Enpiess Ropes, W. Hedley, 


12, ELectricaAL Pressure ALarum, J. Lorraine, 
mdon. 
12,431. Gas Motor Enarnes, J. J. Purnell, London. 
12,432. CoupLinc a CarriaGE to a Train, E. R. Pren- 
tice, London. 
12, 488. Pyeumatic Hammer, O. Imray.—(C. A. Arns, 
scheid, 
12,434, DIsTEMPER Brusues, C. A. Watkins and W. L. 
Sutton, London. 
12,435. Tannina Sxins, W. Clark.—(#. Herrmann, 
Vienna,) 
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THE IRON AND STEEL INSTITUTE. 

Tue autumnal meeting of the Iron and Steel Institute 
is being held this year at Chester. It was intended that it 
should be held at Sheffield, but many of the leading steel- 
making firms refused to throw their works open, and 
Chester was then selected in some sense as a pis aller. 
Some misapprehension exists as to the policy pursued by 
Sheftield. The truth seems to be that the number of 
foreign members of the Institute being very large, some 
natural hesitation was shown by makers of special brands 
of steel about permitting what are, rightly or wrongly, 
regarded as trade secrets, being laid open, ibly, to the 
world. After all, the members of the Iron and Steel 
Institute have lost nothing. To a very great extent such 
meetings as the present are regarded and treated as special 
combinations of business with pleasure, and Chester and 
its environs supplies at once beautiful scenery, antiquarian 
interest, and enough manufacturing industry to satisfy 
very various tastes to the full. Thus, on Tuesday, after 
business was over, a really delightful excursion took 

lace to Hawarden, the residence of Mr. Gladstone, and 
thence to Eaton Hall, virtually a new palace built b 
the Duke of Westminster, where all that the most cultured, 
we may say the most scientific, art of the day can do has 
been done, without the smallest re to the cost. On 
Wednesday again Crewe supplied entertainment of a dif- 
ferent kind ; there was, in short, no lack of attractions in 
Chester and its neighbourhood, and the Council may be 
congratulated on their selection. Nor is it to be forgotten 
that much, nay all that was enjoyable about the meetin 
was in the main due to the eminently courteous can 
hospitable fashion in which the good folk of Chester, from 
the Bishop, and Dean, and 


Institute. He might also say that on no previous occa- 
sion had those papers been of greater interest than at the 
present time. They took a very wide range of subjects, all 
of which were of the greatest importance to the prosperity 
of their craft. If the financial prospects of their industry 
at this moment were not very Prilliant, he believed that 
he might —— what he said on the occasion of their 
meeting in Middlesbrough, that their depression was only 
statistical. He believed they were as full of vigour and 
hope as ever. Although production might for a time in 
all the countries of the world—for they were all suffering 


equally—have outrun the demand, that excess was only | 


temporary, and, unlike the case of some other materials, 
the production in this would tend to stimulate consumption, 


and in future, as it had been in the past, the iron manu-— 


facturers would prove the benefactors of mankind. 


A paper was then read by Mr. Aubrey Strahan 
MA., F.G.S.,— 4 


On THE GEOLOGY OF CHESHIRE. 


This paper possesses little more than a local geological 
interest, except on certain points which are not eminently 
interesting to any one but geologists in general. Conse- 
quently we do not reproduce it in full. The most note- 
worthy portions are those dealing with the rock salt 
deposits of Cheshire. 

e rock salt occurs in two beds, known as the top rock 
and the bottom rock respectively. They have been 
recently very fully described by Mr. T. Ward, of Northwich, 
from one of whose papers* the following is extracted :— 
“These two beds are separated by a layer of marl much 
indurated and containing veins of salt running nearly 
vertically, as if occupying rifts, or cracks, or crevices in 
the hardened marl. This layer is about 30ft. thick. The 


180 deg. Fah., according to the quality of the salt required. 
; As the water evaporates the salt crystallises out, and is 
| removed from time to time. As a result of the removal 
| of this vast amount of material, there have ensued the 
| most disastrous surface disturbances. While the breaking 
| in of the old rock pits has formed funnel shaped abysses 
| from 50 to 150 yards across, the continual abstraction 
| of brine, and presumably of the upper of the top 
rock in solution, has led to the subsidence of broad 
tracts of land, and their consequent flooding by 
river water. The broad shallow es thus formed 
are known as “flashes;” one at Northwich occupies 
a space of about 100 acres. The movements result 
also in the destruction of buildings, and alterations in the 
levels of drains, canals, and railways. In consequence of 
| the great destruction of their property, the owners applied 
| to Parliament in 1881 to obtain a bill called “The Cheshire 
| Salt Districts Compensation Bill.” In the evidence given 
| before a Parliamentary Committee, it was stated that the 
| area of land affected amounted to 2808 acres, and the value 
| of the property, exclusive of railways and canals, was 
given at £480,000, the amount of depreciation being esti- 
mated at £168,500. The object was to obtain compensa- 
| tion for the damage by means of a contribution of a sum 
| not exceeding threepence for every ton of salt in brine © 
ised in the district. The attempt, however, was unsuc- 
| cessful. A large amount of evidence was brought forward 
| in the course of the proceedings. By the promoters of the 
bill it was contended that the subsidence was due to the 
abstraction of the brine by pumping, natural causes pro- 
ducing no perceptible damage. It was pointed out that 
the rate and extent of the movement has increased with 
the growth of the salt manufacture. By the opposers it 
was urged that the subsidence of the ground, in Winsford 


especially, was due origin- 
Mayor, down, received their aes to causes, 
ings began in the of the rainfall, and subse- 
Town Hall nominally at MTC cS ie quent escape of this water 
ayor, erman Charles was sou rove 
briefly addressed Forest TH the led more 
the meeting, welcoming the salty in former days than 
Institute to Chester; he was Xe now, when so much is raised 
followed by the very Rev. Diean by the pumps. The subsi- 
Dean Howson, who referred Py dences at Northwich were 
to the antiquarian interest BuaKenty attributed largely to bad 
which centres in Chester and ROUD mining in formerdays. Im- 
its cathedral. To him suc- a LIDNEP Noy ore portance was attached also 
ceeded the Lord Bishop of iy 3 to the Cheshire meres, as 
Chester, Dr. Stubbs, who 5 - indicating the site of old 
ean’s welcome. e uced. It is mentioned here 
sident, Sir B. Sunni, pe Dy that a large number of these 
delivered a very brief open- peer a meres have been wrongly 
ing address. The minutes attributed to this cause. 
of the last meeting were Buky Those of Delamere Forest, 
signed. LMESBURY in number, are llow 
President then said | send basins in drift sand, a de- 
that it was now his duty to Za ry ~ covets Wootton Swinoon it which is characterised 
announce that, after con- & q Sovsury y its tendency to form such 
siderable reflection as to é \ : VU" basins in all parts of the - 
what would best serve the Pag i “ country, irrespective of what 
interests of the Institute, the y “ip rock it restson. Ellesmere 
Council had determined, the is a shallow mere in the 
previous night at their sand, in the bunter sand- 
rom the rule which the = t does not occur. A 
had hitherto observed review of the evidence given 
nominating their president before the Committee seems 
men who were serving, or that nat causes were 
who had served te 


Council, and that they had 
thought that it would be in 
the best interests of the Institute that some eminent man 
of science connected with the iron and steel industry, if 
such a man could be found, should be submitted to the 
members as their nominee for the presidency in succession 
to himself. They thought that no man could be found in 
this country, or perhaps in any country, who had rendered 
more conspicuous service to the progress of their industry 
than the gentleman whose name ; was about to pronounce. 
It seemed to them also, from the advanced period of life 
in which that gentleman was, that unless the Institute 
could secure his services on the present occasion, they 
might not be able to do so hereafter. The gentleman, 
then, that the Council had recommended to the meeting 
for election as their next President, was Dr. Percy, Fellow 
of the Royal Society, who, as they were aware, had 
honoured the Institute as the Institute had honoured him, 
by accepting the Bessemer medal on a previous occasion. 
the had very great pleasure in submitting to them the name 
of Dr. Percy as their next President. 

Mr. Isaac Lothian Bell, F.R.S., in a word, seconded the 
motion, and the recommendation of the Council was carried 
with acclamation. 

The President then said it had not been customary at 
the country meetings of the Institute for the President to 
deliver an address, But he thought they would be glad to 
hear from him that the Institute was as prosperous as it 
ever had been, that the number of its members was being 
continually augmented, and that if, as he had every 
reason to suppose, those gentlemen who had been accepted 
by the Council as fit to become members on the previous 
mght should be elected, the total membership of the 
Institute would be about 1400. They were glad to think 
that the Institute continued to be, as it had been almost 
from the beginning, an international Institute. The 
number of their foreign members he believed was in- 
creasing almost in the same ratio as that of their English 
members, and he also believed that their “Transactions” 
were as much consulted abroad as in former times. The 
list of papers which the Council had accepted and sub- 
mitted to the Institute to be read and discussed, he 
thought, were also a great proof of the vitality of the 


THE SEVERN TUNNEL RAILWAY AND CONNECTIONS.—(For description see page 232.) 


first bed of rock salt, or the ‘top rock,’ is at Northwich from 
40 to 80 yards from the surface, varying with the different 
surface levels, and dipping from N.E to S.W. The 
surface of this bed is very irregular, being waterworn and 
channelled as if by minature streams. In most cases, 
immediately before reaching the salt, a much indurated 
marl is found, locally termed ‘flag.’ On piercing this flag, 
brine was met with in the first instance, and continues so 
to be to the present day.” The top rock is about 25 yards 
and the bottom rock about 35 yards thick at Northwich ; 


both are rather thicker at Winsford. The top rock salt | tak 


is stated by Mr. Ward to have been discovered in 1670, 
and to have been ly worked after the river Weaver 
was made navigable in 1721. In 1781 the bottom rock 
salt was discovered, and was worked in preference to the 
top rock, the ‘quality being better. The top mines were 
abandoned after the commencement of the nt century, 
and have with one exception colla through the 
breaking in of water. Their positions are indicated by 
large funnel-shaped pits filled with water, locally known 
as “rock-pit” holes. In the upper mines large pillars 
about five yards square were left to support the roof. In 
the lower mines the pillars are now left from eight to 
twelve yards square, but one or two have collapsed, and 
others have been abandoned from the breaking in of 
water. Many have been allowed to fill with brine, which 
is pumped out for the manufacture of white salt. Though 
about 150,000 tons of rock salt are mined yearly from the 
bottom rock, this is not one-tenth of the quantity of white 
salt made from brine, the total quantity of which in 1880 
reached 1,800,000 tons. The brine, which is found 
naturally on the surface of the top rock only, is reached 
by the sinking of a shaft or a well, fa ser wos § to keep out 
the fresh water. As soon as the “ ~~ overlying the 
rock head is pierced, the brine rises in the shaft, but not 
nearly to the same extent as formerly. In other cases it 
is pumped from the abandoned mines in the bottom rock. 
It is then distributed in pipes to wrought iron pans, where 
it is kept heated to a temperature varying from 90 deg. to 


* Memoirs of Manchester Lit. and Phil. Soc., Session 1881-82 


to produce the 
results, involved a great 
deal of pure speculation, 
the facts went to prove a direct connection between the 
amount of pumping and of the surface disturbance.* The 
rock-salt beds lie nearly horizontally, more nearly so than 
the lower beds of the keuper, which crop out near the 
margin of the basin. So far as is known at present they 
occur as lenticular beds in the marls, thinning away in 
all directions from an area of greatest development; but 
whether this is the original form of deposition, or the 
result of the dissolving away of the salt near its out- 
crop, is not clearly proved. From analogy with what 

es _placd in salt lakes at the present day, it appears 
more likely to have been formed in patches in the deeper 
or quiet of the water. On the latter theory, the 
salt should be found under all the deeper parts of the 
Cae basin, including the area overlaid by the lias 
outlier. 

After dealing at considerable length with the geological 
formation of the deposit and the value of the stones as 
building material, the author turned to the coal possibili- 
ties of the district. No experiments have been made, he 
said, up to the present to ascertain the nature of the rocks 
underlying the trias of Cheshire. In Lancashire the 
coal measures have been reached by sinking through the 
bunter sandstone close to its margin; but the deepest 
boring at present made at any distance away from this 
margin—namely,ai Bootle, near Liverpool—merely resulted 
in proving an unexpected thickness of pebble beds. The 
Lancashire colliery sinkings and borings for water show 
that in the western part there is either no permian inter- 
vening between the bunter and the coal measures, or that 
it is extremely thin; but it has also been proved that the 
productive coal measures are overlaid by an enormous 
mass of measures in which no seam of any value occurs. 
At the Bold Hall Colliery, for example, after traversing 
186ft. of new red sandstone, the shaft entered unproduc- 
tive measures, which continued for a distance of 1178ft. 
before the first coal of any value—-the Lyons Delf—was 
reached, At the Collins Green Colliery the coal measures 


* This subject has been very fully by Mr. Ward in a pam- 


treated 
hlet enti! “Notes on the Cheshire Salt Districts Com: tio: 
Bill, Northwich, 1881. 
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were entered at 310ft. from the surface, and a thickness of 
1103ft. of measures, containing only two seams exceedi 

lft. in thickness, and none reaching 18in., was penetra’ 

before reaching the top seams of the Wigan eld. The 
dip of the coal measures is, generally speaking, towards 
the south, in the same direction as that of the trias, but at 
amore rapid rate. There would, therefore, be a greater 
thickness of measures to traverse, in addition to the 


increased thickness of trias, than might be wanes at | 


any point farther south. Against this it may be stated 
that this mass of unproductive measures is found in the 
Manchester district to be overlaid by the Bradford and 


Clayton series, in which seven seams of coal occur. There | 


should, therefore, be a possibility of proving this series 
by sinking farther to the south, so as to get into the beds 
overlying the unproductive parts at present proved. It 
is, however, very problematical whether these seams exist 
in a workable form in West Lancashire. The whole series 
of coal measures under, a rapid attenuation in a 
westerly or south-westerly direction after passing Wigan, 
and the seams themselves deteriorate in the same direc- 
tion, with a tendency to become thinner. Allowing for 
the thinning-out of the measures, it would seem that the 
upper series of seams should have been found at the 
collieries above mentioned at a less distance than 1178ft. 
above the Lyons Delf, if they exist. Farther to the east, 
in the neighbourhood of Manchester, the coal measures are 
overlaid by permian rocks consisting of marls and a lower 
subdivision of soft red sandstone resembling lower 
bunter. The coal measures themselves are divided into 
an upper and middle series by the great mass of unpro- 
ductive measures before alluded to, which approach 2000ft. 
in thickness, and have at present defeated any attempt to 
prove the upper and middle coal measures in a single 
shaft. Having regard to the of the 
Cheshire basin, it would therefore seem that, after pene- 
trating the trias, an unknown thickness of permian would 
be encountered, the lower part of which would probably be 
water-logged and troublesome to pass, and that the result 
would probably be the proving of the upper coal measures 
only of the Manchester field. This brief review of the 


-rocks of the Cheshire basin would seem to show that a 


:very great mass of rock, part of it of a very unsuitable 
jnature for the sinking of a shaft, would have to be 
traversed in almost any part of the triassic area before 


touching the productive coal measures. At the same time, 
however, there remains the probability that the coal under- 
lies the greater part of the area. It becomes, then, a ques- 
tion of engineering, and of the comparative value of the 
coal and expense of getting it. The Coal Commission 
estimated the thickness of the permian at 1500ft., that of 
the bunter sandstone at 1300ft., and that of the new red 
marl at 2000ft., or a total of at least 4800ft. Taking into 
consideration the costliness of sinking with our present 
machinery, the outlay would not, in my opinion, be repaid. 
The financial success attending the working of the known 
coal-fields on the west side at least of the Cheshire basin 
has not been such as to encourage costly explorations in 
unknown ground. 

Professor Hughes, of Cambridge, said a few words on 
the paper, alluding to the theory that hematite was simply 
red ore washed out of the sandstone into lower measures. 
In Cheshire, although there was plenty of distributed hema- 
tite, it was not in a form available for use. After a few words 
from Mr. Snelus and the President, a vote of thanks was 
passed, and Mr. Henry Seebohm read a paper on the 
manufacture of crucible steel, the first portion of which 
paper will be found on page 236. In every respect this 
was an admirable contribution to the literature of steel. It 
was read with considerable emphasis and force by the 
author, and its best bits evoked much laughter. Mr. See- 
bohm sat down amid a perfect storm of applause. The 

per is, indeed, a perfect monograph on pot steel, and 
com little or nothing to be added. 

The discussion was opened by the President, who read a 
letter from Sir H. Bessemer, who regretted that he could 
not be present, as he understood that Mr. Seebchm was 

‘oing to “have an elastic kick at Bessemer steel.” He— 
Sir that about one-half the crucible steel 
now made is of Bessemer bars, and he proposed on a 
future occasion to read a paper on the subjéct himself. 
Mr. D. Adamson said that he had often felt confounded 
by the results of his experience with pot steel, but he 
never was so confounded as now, after hearing Mr. 
Seebohm’s paper. The chemist must slip in to help them. 
The great want now was a really first-class steel that would 
temper at a low heat, and which would not distort in the 
process. He would rather pay 2s. a pound for good than 


6d. a pound for second-rate steel. ie was glad to add 
that he saw some prospect of getting a steel which would 


fe) 


do for fowling pieces and cannon, because it would not 
burst dangerously, but would give warning before it failed. 
After a few words by one or two other speakers, Mr. 
Snelus said that science must come in to give us the finest 
steel in the world. He was quite prepared to agree with 
one of the speakers who had p ed him, and admit 
that manganese might exist in steel under two forms, just 
as carbon might; and he then referred to some experiments 
of his on steel pounded to a fine powder, which tended to 
prove this thesis. He found that carbon manganese and 
sulphur all behaved in much the same way in this respect, 
but silicon was an exception. The reason why hematite iron 
was so good was that it had very little phosphorus in it— 
not more than 0°03 per cent.; and he said it was stran 
that no one had endeavoured to produce a pot steel without 
any phosphorus, which might be done by a modification 
of the basic process. A very small difference in the per- 
centage of phosphorus made a great difference in the 
quality of pot steel. Thus Danamora iron had only 
0°02 per cent., and it was much better than hematite. 
Mr. Riley followed to the same effect, saying he had found 
the difference in result obtained with steel bullets to be 
very great, the steel of which one lot were made havin 
0°104 per cent., while the other had 0°102 per cent. o 
phosphorus. Small as this seemed, one lot was brittle and 
the other sound. 

After a few words from Mr. Nursey, the discussion was 
adjourned to Wednesday morning, and the Mayor enter- 
tained the party at luncheon. At two o’clock nearly 300 
members and their friends proceeded in drags and carri 
to Hawarden, and subsequently to Eaton Hall. In the 
——e the annual dinner took place at the Grosvenor 

otel. 

On Wednesday ogy discussion on Mr. Seebohm’s 
paper was resumed, Mr. 1, of Sheffield, being the first 
speaker. He defended the action taken by Sheffield, and 
denied that it was lack of hospitality that had prevented 
them from inviting the Iron and Steel Institute to their 
city. Rather it was that the Iron and Steel Institute 
regarded Sheffield grit steel as something effete, and the 
oatey of the town too antiquated to be worth looking 
after. As ed Sir He 
assure him that there was nothing antagonistic between 
his process and Sheffield, but the reverse, use the sub- 
stitution of steel for iron in tires and such like had 


Bessemer, he begged to- 
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rendered more than ever necessary the use of a first-class 
steel for tools. More pot steel was made during the last 
three years than ever was made in Sheffield before, his 
own firm alone converting no less than 18,000 tons of 
Swedish iron, worth from £12 to £28 per ton, into steel 
which represented more than one million pounce worth of 
tools. Melted Bessemer steel could be had very cheap ; 
but the engineers who believed that such stuff was _ 
to the best pot steel were fools, He concluded with a 
graceful tribute to Mr. T. Jessop, a father of the Sheffield 
steel industry, and now over eighty years old. 

Mr. Lothian Bell said that he had found manganese 
behave in much the same way ascarbon. He had analysed 
some stuff which he had found on the outside of pigs. It 
turned out that this was silica, which had been extruded 
in some way as silicon, and was subsequently oxidised 
into silica. The chemists had been too short a time at 
work at iron and steel to do all that might be expected, 
but they were getting on. Thus he had some iron sent 
him from Monkbridge which was red-short. He had it 
tested for oxygen, but found at first no more than was in 
iron not red-short. By a new method of testing, however, 
it was found that the red-short iron contained about 
twice as much oxygen as the other. Mr. Seebohm then 
replied briefly and appropriately, and a vote of thanks 
having been passed by acclamation, a paper was read by 
Mr. Cooper, 


On THE Nortu-Eastern STEEL Company’s WorKS AND 
THEIR Propucts. 


This paper dealt very largely with the value of steel as 
a constructive material, going over a good deal of well 


iron, and spiegel, and the cupolas for melting this latter 
metal are so arranged that they deliver their charges into 
ladles running on the same stage, which ladles can be 
moved direct from the cupolas to the converters. The 
charging of the spiegel cupolas is conducted from a e 
12ft. higher, from which level the lime taken up in light 
wrought iron bogies is discharged into the several con- 
verters by means of shoots communicating with each. 
The spiegel lime and ferro-manganese are lifted by means 
of two 2-ton hydraulic hoists, at the foot of which are 
placed the stocks of these materials, Immediately behind 
the converters is placed the lining and bottom shop, in 
which the whole of the lining and bottom-making is con- 
ducted ; behind this again are the crushers and mills for 
crushing and mixing the basic material used for the con- 
verter linings ; and at one end of the line of crushing ma- 
chinery stand the cupolas in which the basic material is 
pre * e magnesian limestone, or dolomite, from 
which this material is produced, is charged into the cupolas 
with coke, and after being thoroughly shrunk is drawn 
off from the bottom about every two hours, and when 
cool is picked over by hand, that which is insufficiently 
calcined being put back into the cupola, while that 
which is sufficiently shrunk is pele up to a stage | 
running over the crushers, from which, as required, it is | 
fed into the grinding machinery, and mixed with about 
10 per cent. of boiled tar, to give it the cohesion necessary 
for the manufacture of the bricks and linings. The bricks, 
which are used exclusively for lining up the body sec- 
tion or middle portion of the converters, are made by 
ramming the mixture into wrought iron boxes or moulds 
with hot rammers. Lids or covers are then secured over 


quite plastic. On the front side, and between each pair of 
converters, is fixed a ladle crane, by means of which the 
ladle of finished steel is transferred from the converters to 
a large casting crane placed in a 60ft. diameter pit, in 
front of and between the transfer cranes, and in 
such a position that it may receive the steel from each. 
The casting pit is commanded by four ingot cranes 
for fixing the moulds and dealing with the ingots. On 
one side of the casting shop stands the engine-house, con- 
taining two pairs of vertical blowing engines with steam 
cylinders 40in. diameter, air cylinders 54in. diameter, and 
a stroke of 5ft.; two pairs of hydraulic pumping engines, 
each having a pair of 26in. diameter steam cylinders, and 
four hydraulic cylinders 6in. diameter with a stroke of 3ft.; 
three blowers for melting pig iron, each having a capacity 
of 60 cubic feet per revolution; three pairs of boiler feed 
pumps; and two accumulators, each having 24in. diameter 
cylinders and a stroke of 15ft. In front of the casting pit 
is the cogging mill, with an arrangement of Gjers’ ing 
its on the right-hand side, and heating furnaces on the 
eft. The cogging mill consists of a pair of rolls 36in. dia- 
meter, driven by a pair of geared reversing engines with 
40in. diameter steam cylinders and 60in. stroke. In this 
mill ingots are rolled down into slabs for plates and sheets, 
and into blooms. These slabs or blooms, after bein 
sheared by a powerful shearing machine, are either carri 
off to the side of the mill for loading up, or they are taken 
forward whilst still hot, by means of a train of live rollers, 
to the finishing or rail mill, to be still further reduced. 
The finishing mill consists of two pairs of 28in. rolls, 
driven by a pair of direct-acting reversing engines with 
steam cylinders 50in. diameter and 54in. stroke. In these 
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the moulds. The bricks, thus encased in iron, are placed | rolls the blooms are reduced to rails, billets, small slabs, 
in ovens and coked for about ten hours, after which they | bars, &c., of any section, and are then carried forward to 


traversed ground, and opening up some questions which, it 
was believed by some long been set at rest. 
The erection of the North-Eastern Steel Company’s 


~ Works was commenced in November, 1881, and was com- 


sere in June, 1883. The worksare situated on the south 
of the river Tees, in what is generally known as the 
ironmaking district, and they have access to several groups 
of blast furnaces, from all of which supplies of metal in 
its molten state can be readily obtained. They were 
specially designed to suit the requirements of the Thomas- 
Gilchrist or basic process, for the manufacture of steel 
from Cleveland and other phosphoric irons ; and although 
they are equally well adapted for the manufacture of 
hematite steel, up to the present time no other steel than 
basic has been produced. The Bessemer converting plant 
consists of four 10-ton converters, placed in a line ina 
staging 22ft. above ground level, each converter shell or 
casing, made in three sections, being removable from thetrun- 
nion ring, after the manner patented by the late Mr. Holley. 
At one end of the line of converters stand three cupolas 
for melting pig iron, each cupola capable of melting 1600 
to 1700 tons of iron per week. These cupolas have their 
tapping holes arranged about 6ft. above the ground line. 
The pig iron after being melted is tapped out into a ladle 
fixed in a four-wheeled carriage; the ladle is afterwards 
lifted by means of a 20-ton hydraulic lift—placed between 
the cupolas and converters—to the level of the converter 
stage; it is then moved by a small locomotive to the front 
of the converter and its contents tipped in. A second 
20-ton lift is placed at the extreme end of the cupola stage, 
by which entige trucks of pig iron and coke may be raised 
for charging direct into the cupolas, the general disposi- 
tion of the two lifts being such that either may be used 
for all purposes for which each is specially designed. The 


converter stage and that from which the pig iron cupolas 
are Sat are on one level, so that one locomotive does 
the whole of the shunting, both of pig iron, coke, molten 


are taken from the moulds and are 


ready for use, | the cutting machinery, and finished in the usual way. By 


having become exceedingly hard and dense under the | the side of the mill are fixed fifteen double-fiued boilers, each 
operation. The plugs, or bottoms, are rammed of the basic | 28ft. long and 7ft. diameter, working at a pressure of 901b. 
material in a similar way, steel pins being inserted toform | per square inch. Two of the heating furnaces have each 


the perforations for the blast, while the bottoms are 
encased in iron, as the bricks are coked in specially- | 
designed stoves, this operation taking about a week; the | 
iron casings being removed and the pins knocked out, the | 
bottoms are fit for use. The bottom section of the con- | 
verters and the nose section are likewise rammed with the | 
basic mixture, cast iron moulds being placed inside the | 
casings for this purpose. The coking is effected by making | 
fires inside the moulds themselves. The method of 
changing the converter shell is as follows :—As soon as the 
lining has worn too thin, which is usually the case after it 
has produced from 500 to 600 tons of steel, the bottom section, 
containing the plug or bottom, is taken off by means of a 
hydraulic ram on a carriage, running underneath the 
converters, on lines of rails communicating with the lining 
shop, into which it is quickly drawn by means of a wire 
rope and a steam winch. The nose section is dealt with in 
a similar manner. The body portion, or middle section, 
is afterwards lowered from the trunnion ring by means of 
an overhead 60-ton steam travelling crane, placed on a 

i and taken to the lining shop in the same 
way. A 30-ton steam travelling crane, running the 
whole length of the maing and bottom shop, removes 
these worn-out sections from the i and re- 
places them with newly-lined ones, of which several 
are always kept in readiness. The new sections 
are put ip og with the same appliances, commencing 
with the M section, which is first lifted into the 
trunnion ring by means of the 60-ton crane ; the joints of 
the various sections are made with a mixture of the mate- 
rial containing a larger amount of tar, so as to make it 


a boiler attached to them of the horizontal type. The 
steam from the hydraulic pumping engines, blowers, and 
feed pumps is passed through a large water heater, which 
heats the feed-water on its way to the boilers to a tempera- 
ture of about 180 deg. Fah. 

A large number of samples of basic steel in various 
forms was exhibited, such as deck iron, Galloway tubes, 
&c. With reference to the ordinary soft quality now being 
used for sleepers, tin-plates, stamping sheets, and wire, in 
order to determine the maximum ok minimum limits of 
strength between which thismaterial could be regularly pro- 
duced at the cheapest cost, on August 23rd a sample bloom 
was taken from twelve consecutive blows, which had been 
made in the ordinary course the day before for tin-plates. 
These blooms were rolled down into plates }Jin. thick, and 
strips were taken from each plate and tested for tensile 
strength, with the following results :— 


Reduction of 
Elongation. | 
Blow No. Breaking strain. area. 
| g Per cent. | Per cent. 
835 26°86 29 52°4 
836 28°34 23 55°3 
837 26°70 28 49°7 
838 26°20 30 55°4 
839 26°86 28 48°2 
840 23°53 28 57°0 
84L 25°94 29 54°6 
842 27°53 26 51°9 
843 27°28 28 51°0 
S44 23°92 29 59°3 
845 25°32 26 54°5 
846 27°99 28 45°9 
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: - These results show that the tensile strength ranges between 


232 


THE ENGINEER. 


Sept. 26, 1884. 


23°53 tons and 28°34 tons, and the elongation between 
23 per cent. and 30 per cent. Strips from each blow were 
also submitted to the quenching tests as applied by 
Lloyds’, and all stood. The whole of these test pieces were 
produced for inspection. From the above figures the 
author held that it is quite certain that by the basic pro- 
cess a low steel or ingot iron can be produced regularly, 
having a tensile strength which would not fall below 23 tons 
or rise above 31 tons at the very outside, with an elonga- 
tion of 20 per cent. and upwards. It is likewise quite 
certain that this material could be made at a very much 
lower cost than the 27 to 31-ton steel used. at the present 
time for shipbuilding, as with the range of 8 tons there 
would be no necessity for the steel maker to concern him- 
self about tests during the process, the pig being taken 
from the blast furnaces molten, the ingots hot from the 
casting pit, and as far as practicable rolled straight off into 
the finished product, as in the case of rails, saving heat, 
waste, time, and Jabour, amounting in all to a very con- 
siderable item per ton on the finished plate or angle. 

The discussion was commenced by Mr. Snelus, who 
denounced the present system of testing as iniquitous, 
putting, as it did, steel makers to an expense of from 5s. 
to 7s. a ton. He held that testing should not be done 
away with, but excessive and unnecessary testing. He 
held that it would suffice if strips from the plate were 
bent cold to a right angle, and that anything more was, 
for strip plates at all events, quite needless. He was fol- 
lowed by Mr. Riley, of Glasgow, who entirely differed 
from Mr. Snelus, and held that there could scarcely be too 
much testing. Mr. Snelus begged to be allowed to explain 
that he was not opposed to testing, but Lloyd’s people let 
the plates be loaded on a truck, then had the truck 
unloaded to get out the plate. It had cost 8s. a ton to 
test in this way, and 4s. a ton had been allowed them 
when they protested ; such a system was, he held, radically 
bad, and he denounced it as such. 

Mr. Adamson followed at great length. He said 
he had had considerable experience in testing, and 
he certainly did not quite follow the view taken by 
Mr. Snelus, because whether or not that gentle- 
man tested, he should continue to test. Wherever he 
bought, whether from Mr. Snelus or anybody else, he 
always tested every plate. He only regretted that Mr. 
Cooper had not, in his table on the breaking strain, given 
a more complete view of the subject. As a manufacturing 
engineer, he required to know at what amount of stress 
permanent set took place in these low ductile materials. 
Unless he knew that, he could not know what force should 
be put on. any structure; and, as this material was in some 
form or shape better adapted for the manufacture of 
bridges than anything else that had been brought before 
mankind, he thought that the permanent set was an 
element which should never be left out. The table was 
awfully misleading. For example, there was the section 
steel, where the manufacturing strain was 28°34 tons, and 
the elongation 23 per cent. The reduction of area—not a 
very valuable element—was 5573 per cent. Then, taking 
the reverse on the last but two, the breaking strain was 
23°92 per cent., with an elongation of 29 per cent., and a 
reduction in sectional area of 59. Although the two con- 
ditions are somewhat different, it led him to think that the 
first condition must be its permanentset. Take the purest 
metal they could get hold of in the shape of iron, which 
did not contain more than 2 per cent. of alloy, and it 
would stretch 45 per cent.; it would take a permanent set 
of under 10 tons per square inch. You could not load 
that material more than 5 tons, however defendable it 
might be. The reduction of area after elongation was, in 
his mind, a very unimportant thing. No doubt, the length 
of the specimen was very important, because if you took 
the Woolwich test of 2in., the elongation would often get 
to 45 per cent., the break and the elongation always 
passing over three and a-half times the sectional area of 
the metal, so that if you had a length of material only 


’ three and a-half times the sectional area, you would have 


the whole elongation due to the breaking strain of the 
maximum load. That was only one element. The 
reduction of area was the result of the termination 
of the test, and if you tested with a lever, and 
without any means of checking its descent, the moment 
you had arrived at the full test, down went the lever 
and the specimen was broken, and you only had the break- 
ing sectional area. With the more refined and dependable 
test you had the permanent set, and how it elongated as 
it got slightly punished with the increased load. Its 
power of endurance slowly increased until the maximum 
force was attained, and then it ceased to carry the load any 
further. Now he only regretted that he was not ina 
position to give them a tabulated statement, showing that 
as the sectional area decreased by the breaking elongation, 
the load-carrying power diminished as it went forward, so 
that by checking the full consequence of the death, so to 
speak, of the material after its full power had been carried, 
they wanted to compare the sectional area, for it always 
showed the largest amount of diminution of area at the 
weak point where rupture ultimately took place. “But 
rupture did not take place sufficiently real not to be of 
some great importance to register the conditions of its 
development. For instance, take this maximum load of 
the section test of 23 tons. The general law of permanent 
set followed a close approximation upon half the total 
weight-carrying power of the material, so that 23 or 
24 tons would not show permanent set until it got a 
load of about 12 tons upon it. If he wanted to select a 
material to carry a tensile load in a bridge, he should go 
hard upon 60 tons per square inch for the tensile strain. 
With 60 tons you could get generally an elongation equal 
to Lowmoor plate. With this material, then, for bridge 
purposes you could get no permanent set until you got 
about 28 tons. Now, 28 tons was positively more than 
this material carried to begin with, showing the importance 
of tracing the whole operation from beginning to end if 
you were to take advantage of the value of the material 
you were going to use. He hardly thought he need say 
more on that point. He advocated that instead of giving 
the technical sectional area they should give what he might 


call the dying effort. He spoke more especially of the 
section of an inch, an inch being the universal test. He 
had some season to speak from experience, as he had 
carried out many hundreds of tests for the purposes of 
which Mr. Riley had spoken; and if the manufacturer 
did not test, he would. we could get a diminished area 
on a sectional inch recorded in its diminution at every 
ton, we could tell also, after the maximum load had been 
carried, how far it might elongate before it became danger- 
ous to use it at half the strain that would produce per- 
manent set; afer that destruction would ensue. They were 
apt to put just so much strain upon a material that it would 
never ear the like again. as it of little importance 
that they lost two eminent men at Sheffield by the break- 
ing of a crank axle? and further than this, it had been 
stated throughout the country that during the first three 
months of the year there were nearly 100 crank axles 
broken. Did it therefore appear that they were so exceed- 
ingly particular in testing? Instead of relaxing testing in 
cases where human life might depend upon the stability of 
the material, he thought that tests ought to be increased, 
so that with an elaborate system of tests and careful 
analysis they might get crank axles that would not break. 
In his opinion, the country had a right to look to this 
Institute to give such attention to these questions as would 
secure the public safety. The engineer of a railway com- 

ny should be less of a manufacturer, and should carry 
1g bears safe and well. The result would be infinitely 
more satisfactory to the public. The more minds that 
could be !iought to bear on this question the better. 

The President observed that perhaps Mr. Adamson 
would give them his experience of the use of basic plates 
for boilers. 

Mr. Adamson said the conclusion to which he had 
arrived on that subject was that the basic steel was going 
to be the nearest to the Swedish iron that they had before 
them. Whether they should get regularity or not, of 
course he could not say—that would depend upon the care- 
fulness of the manufacturer, and not only in the operation, 
but also in the selection of a material of great uniformity. 
He could not give his testimony universally and without 
exception to the material, because he had found that it 
had some infirmities not arising from its inherent qualities, 
but from want of care in manipulation. Mr. Cooper told 
them that this steel was not only suitable for welding and 
chain making, and other things where great endurance 
was necessary, and would supplant the more treacherous 
iron; and while you got not only a higher carrying power, 
you would get much more ductile and elongating power, 
which he thought was in all cases more or less the measure 
of its dependability in practice. In the drift passing 
through the weld the report was exemplary, the only con- 
dition not named being the taper of the drift. He had 
conducted many experiments in drifting, and knew that 
the element of time was not unimportant—not bringing 
the strain on the material too quickly. The drift with the 
least taper was likely to give the best results. 

Several other s ers took part in the discussion, with- 
out, however, adding much that was of interest. 

Mr. Walmsley said he had had a long experience in the 
iron trade, and he had lived long enough to know that pro- 
ducing a number of samples for a display on an occasion 
like this was one thing, and that the average make from 
week to week and month to month was another thing. He 
should be very glad if Mr. Cooper, in his reply, would be 
good enough to say that in producing these admirable 
samples that were before them how many spoiled ones he 
had made. 

Mr. I. L. Bell said that he could not agree with Mr. 
Whitwell with respect to the steel made by the basic process 
for any purposes, except that of rails. But it might interest 
them to know that the North-Eastern Railway Company 
had now received at least fifty thousand tons of rails made 
in this way. It was the practice of that company to test 
their rails not only by the hauling weight, in the usual 
way, but also by actual analysis, and he supposed they 
passed through the laboratory at least five hundred 
analyses every year. While the North-Eastern had been 
receiving basic rails, they had also received acid rails, and 
he was bound to say whatever the amount of regularity 
might be as attending the one was equally conspicuous in 
the other. There was, in point of fact, no difference, and 
he happened to have by him the figures, of an average 
character. He would just, if they would allow him, read 
it out to the meeting. In carbon, the average analysis of 
both was “45 per cent.; of silicon in the hematite—that 
was, acid—it was ‘105 for the hematite, and -06 for the 
basic, so that there was about half the silicon in the basic 
rail that there was in the acid. Of sulphur, in the hema- 
tite, “121, and in the basic, ‘095. The phosphorus 
was precisely the same in each—‘05. The manganese 
was 1°17 in the hematite and 1°20 in the basic. He was 
bound to say that there was a remarkable amount of 
regularity running through the composition of the rails made 
in both ways, but there was no superiority whatever in 
regard to that made by the old or the acid process. Then 
came the question of durability. Neither the acid nor the 
basic process had been sufficiently long in use—at all 
events on the North-Eastern Railway—to enable him to 
speak with any degree of certainty as to the comparative 
durability of either the one or the other as against the old 
iron rail, but they had got so far as they had gone in their 
examination—at any rate the engineers of the North- 
Eastern Railway had reported—that there was no in- 
feriority in the basic rails, and that, so far as they were 
able to judge bysome very extraordinary teststo which they 
had put their rails, viz., by putting them on curves, the 
the loss of weight per year on the basic rails was not more 
than on the acid rails, and he did not apprehend that they 
had anything to fear either in point of strength or in point 
of durability. 

Mr. Cooper then replied. He said M. Gautier required 
the length of the specimen. Well, it was 8in., the same 
as prescri by Lloyd’s. With regard to the limit of 
elasticity he could not say positively what that was in the 
eer produced, but it ranged from 14 to 16 tons. 

ith reference to what Mr. Snelus and Mr. Riley had 


said about testing, it must not be thought for a moment 
that they shirked testing. They courted it. But the 
object of the latter part of his paper was to point out the 
desirability of substituting a soft, cheap material in place 
of iron in ships, not in place of 27 to 31 ton steel which the 
steel company was quite equal to make if it were required. 
As to what Mr. Adamson had said about the permanent 
set and limit of elasticity, that was not inserted in the 
table simply because it was intended to compare with the 
tests of Lloyd’s. Lloyd’s would not require the limit of 
elasticity—they took no notice of it. With regard to 
what Mr. Williams said, he must thank him for the very 
kind way in which he had spoken, not only of the works, 
but of himself, and he regarded Mr. Williams’ testimony 
as to the position of the works at the present time, and as 
to its capabilities for producing good material as being all 
the more important because his testimony wasquite an inde- 
pendent one. As to Mr. Williams’ question as to why they 
used the furnaces and soaking pits together, that was 
owing to the fact that they had only one mill, and the 
great number of lengths that they had to make; they 
could not always use the soaking pits. They could not use 
them as frequently as they liked, and just at the time of 
Mr. Williams’ visit they were turning out the order in 
which they were using the furnace, and they were only 
getting the soaking pits into operation. With respect to 

r. Whitwell’s inquiry, he need scarcely say that es 
could produce a steel containing ‘085 of carbon. Indeed, 
some specimens in the table did not contain more than ‘04 
or 05. With mere to Mr. Walmsley’s question as to the 
samples spoiled, he anticipated someone asking that ques- 
tion, and he took the precaution of asking the manufac- 
turer to supply with samples. He did not think it was 
necessary to say that if they had found the material bad 
that they would require the company to supply them again. 
Very few of the samples had been made by the Steel Com- 
pany themselves. As to the President’s remarks, he 
thought he had sufficiently answered them. 

Mr. Walmsley: Mr. Cooper has not answered my ques- 
tion as to the number of failures in producing those 
samples. 

r. Cooper: In order to answer that, I will have to 
write to the people who have supplied the samples. 

The President: You will, perhaps, add a note to your 
paper in the “Transactions” of the Institute. 

r. Cooper: Yes; I will do that. As to what the 
President said on the question, I think I have already 
sufficiently replied. The object aimed at in the last two 
pages of the paper was to show how a very cheap material 
could be produced to replace iron. In conclnsion, I have 
only to thank you for the very patient way in which you have 
heard me, and for the very great amount of kindness that 
I have received; and I hope, to borrow a phrase from Mr. 
Seebohm, that we have proved that, at any rate, some 
angelically good steel can be produced from galvanically 

iron. 

The President: And not only can some angelically good 
steel be produced from galvanically bad iron, but that it 
will bear some pains and penalties of purgatory. 

The President announéed that as the papers of Messrs. 
Siemens, Rily, and Dick were on cognate subjects, they 
proposed to read them that day and have the discussion on 
them to-morrow—Thursday. 

These three papers were accordingly read, and at their 
conclusion the members adjourned to the North-Western 
Station to go to inspect the railway company’s works at 
Crewe, where they were entertained hospitably, and 
were then taken over the works of the company, returning 
to Chester about -7 p.m. 


THE SEVERN TUNNEL RAILWAY.* 
By J. CLarKE HawksHAw. 


In former days before railways existed, one of the coach roads 
between England and South Wales crossed the Severn near the 
place where a railway tunnel is now being made. In those times 
travellers left their coaches on reaching the Severn at New Passage 
on one side and Portskewet on the other, and crossed the river or 
estuary, which is there about 2} miles wide, in open boats. 

Later on, lofty wooden piers were made on the banks of the 
Severn at the two places just named ; on to these the trains now 
run, and passengers there leave them, and aré taken across the 
river by steam ferry boats. The inconvenience of this journey is 
increased by the great rise of the tide, amounting at springs to 
over 40ft. 

To do away with this break in the railway communication 
between the two parts of the country, plans were submitted to 
a one for the construction of a bridge, and the other of 
a tunnel. 

In the year 1872 Parliament sanctioned the construction of a 
tunnel, and the work was begun in March, 1873, by the Great 
Western Railway Company. Shafts were sunk, and from them 
driftways were driven on the line of the tunnel. In this prelimi- 
a work no great difficulty was encountered, and the driftway 
under the river was nearly completed, only 130 yards remaining to 
be driven in order to effect a junction, when a large spring burst 
into the driftway driven landwards from Sudbrook and drowned 
the works under the river. 

This happened on October 16th, 1879 ; Sir John Hawkshaw, who 
had previously acted as consulting engineer, was appointed engi- 
neer-in-chief in conjunction with the engineer Mr. Richardson, and 
a contract was made with Mr. T. A. Walker for the completion of 
the works. Considerable progress has been made with them during 
oe 44 years, and the tunnel is now rapidly approaching com- 
pletion. 

Site of Works.—The line selected for the tunnel is about half a 
mile south of the steam ferry between New Passage and Port- 
skewet. The Severn is there about 2} miles wide, and is a tidal 
estuary rather thana river. Owing to the great rise of tide the 
current is very rapid, reaching 10 to 11 knots in certain states of 
the tide. The bed, which is laid bare over two-thirds of the width 
of the estuary at low-water, consists throughout of rock or shale. 
There are three depressions in it, the most considerable, called the 
** shoots,” is a mile from the Welsh shore and has a width of 
550 yards, and a depth of 60ft. at low water and 96ft. to 100ft, at 
high-water. 

Geology.—A section made on the line of the tunnel would dis- 
close below recent surface deposits, a series of trias marls and sand- 
stones lying in nearly horizontal strata on highly inclined beds of 
coal measure, shales, and sandstones. 

On the English shore a level tract of land extends for three 
miles from the margin of the Severn landwards, terminating 
abruptly in an escarpment of trias resting on carboniferous lime- 
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stone, which is here brought e yf fault. This level tract lies 
9ft. below high-water mark ef the Severn during exceptional spring 
tides, and would be subject to occasional overflows of tidal water if 
it were not protected by an artificial bank called the sea wall. This 
flat is covered by a bed of rich alluvium with some peat resting on 
sand and gravel which lies on the irregular surface of trias marl. 
The rocks exposed over the bed of the Severn when the tide is low 
are trias, marls, and sandstones, and a conglomerate called the 
dolomitic, which is found forming a bed of varying thickness at the 
base of the trias, This bed, generally only a few feet thick, 
attracts attention on account of its characteristic appearance, 
being formed of large rounded pebbles and boulders ded in 


line from Bristol. They are all made from coal measure shales. 
As these shales are met with in the works, the contractor has 
erected crushing mills, drying sheds, and kilns, and makes 150,000 
to 170,000 a week for use in the works. 

The greatest amount of brickwork that has been done in one 
week is 2000 cubic — requiring two-thirds of a million bricks. 
The brickwork is all set in mortar made of one part of Portland 
cement and two parts of sand. When much water was met with, 
it was led to pipes which are built into the brickwork. Some of 
these have been plugged up, but through many of these water is 
still flowing. The largest pipe required for this purpose is 6in. in 


an equably hard matrix, the whole presenting much resistance to 
erosion, and being conspicuous when parts of the more yielding 
beds near it have been destroyed. 

On the Welsh shore a low cliff of trias marl and sandstone rises 
about 30ft. above high-water mark, and from thence to the western 
end of the tunnel this formation is found near the surface covered 
by some sand and gravel, and in one depression by alluvium, 
through which the marsh shaft was sunk. From the western end 
of the tunnel an alluvial flat extends similar to that met at the 
eastern end. 

The only other formation which need be mentioned is the 
carboniferous limestone which crops out at the surface at Port- 
skewet Station and also in Portskewet village, 560 yards from the 
line of the tunnel. This limestone extends over a large tract of 
high land to the north-west; much of the drainage of limestone is, 
as is the case in most limestone districts, by underground conduits. 
The tunnel itself passes for the greater part of its length through 
trias mostly in the form of nearly horizontal beds of marl, much 
jointed, the joints often open, and yielding in many places a great 
quantity of water near the eastern face; the upper part of the 
tunnel for a short distance is in the gravel overlying the mar], then 
wholly in marl passing below the coal measures are reached into a 
compact fine grained sandst The } ge from trias marls to 
the coal measures, which takes place at a distance of about a mile 
from the sea wall, is — owing to faulting. For the remaining 
distance under the river the rocks traversed consist of coal‘measure 
shales and sandstones, under the shoots; where the cover above 
the tunnel is only 45ft. the sandstone is strong Pennant, much 
broken and jointed, though sometimes in massive beds; much 
water flowed from the open joints in this sandstone in many places. 
The tunnel continues in the coal measures for a distance of about 


di ter, from which a stream of water of the full section issued 
under considerable pressure at the time of high tides. Pipes could 
be only used when the water to be dealt with came in a definite 
stream from a fissure. In many cases in marl the water issued all 
over the section of the marl exposed in the excavation. It then 
became eS cover the whole surface with roofing felt in 
two thicknesses before any brickwork could be set. The time occu- 
pied in doing this, and in making other arrang t keeping 
the water off the brickwork, more than trebled the total time 
which would have been required to finish a length of brickwork in 
a dry section of the tunnel. 

Difficulties encountered.—Of the difficulties met with in.carrying 
out the work, that of dealing with the water has so far been the 
greatest. Prior to 1879, when the large spring was tapped, the 
ger was not great at Sudbrook, two 26in. plunger pumps, one 

8in., and a 15in. bucket pump, were sufficient to drain the drift- 
way 3370 yards long under the river, and the driftway driven from 
the shaft inland, 355 yards in length. This landward driftway 
was in hard red shale interspersed with sandier rocky beds, nearly 
the whole of which was crushed and made into bricks used in the 
work. Very little water was met with in this driftway until on 
the 16th of October, 1879, the side burst in at a point 355 yards 
from the shaft, and a stream of water 7ft. wide and more than 
12in. deep ran down the driftway—1 in 100—overmastered the 
pumps and drowned the works under the river. After this occur- 
rence the work was let to Mr. T. A. Walker, and attempts were at 
once made to check the flow of water. 

Oak shields were lowered through the water and were fixed by 
divers at the sides of the shaft over the openings to the tunnel 
driftways. These so far checked the flow of land water that the 
pumps were able to reduce its level to about 30ft. from the bottom 
of the shaft, that is, below the level of the shields covering the 


back in the driftway behind this headwall. Three new pumps are 
being placed behind in one of the two winding shafts at Sudbrook, 
and when they are ready to work the total pumping power at 
Sudbrook will be about 27,000 gallons per minute, and it is believed 
that there will then be little difficulty in dealing with the large 
spring and completing the tunnel work past it. It is almost 
certain that the water tapped in the lower driftway came from the 
saine source as that in the upper driftway, but being tapped at a 
lower level, a very large quantity of water above the normal flow 
at the higher level had to be dealt with which was previously stored 
up in the fissures of the limestone. It was the discharge of this 
stored water suddenly into the works that overpowered the pumps, 
and it is probable that steady pumping would in time have reduced 
the discharge into the lower driftway to near the amount that had 
formerly flowed into the upper one. During the time that the 
works were flooded after the first irruption of water at Sudbrook in 
1879, some falls must have occurred in the roof of the driftway 
below the Salmon Pool. Owing to the greater part of the débris 
from these falls having lodged on the timbering over the driftway, 
it was not suspected that cavities of any size were forming in the 
marl above. Considerable progress had been made with the 
finished brickwork from the sea wall shaft when an irruption of 
water took place—April 29th, 1881—which mastered the pumps 
and drowned the works. On examining the bottom of the Salmon 
Pool over the place where the irruption of water occurred, a hole 
16ft. by 10ft. was found in the marl. The sides, as far as could be 
ascertained by sounding, were overhanging, and the hole was full 
of large blocks of marl to within a few feet of the surface. This 
hole was filled up with clay puddle and covered with a mound of 
clay puddle in bags. The pumps were then able to clear the works 
of water. As the driftways under the river were not joined at this 
time, the flooding was confined to the works in connection with the 
sea wall shaft on the English side. Another fall was found in the 
roof of the driftway near this place extending upwards 23ft. to 
within 20ft. of the river bed. This cavity was carefully timbered 
as soon as it was found, and was built up with brickwork in cement 
as soon as a length of tunnel had been completed below it. Much 
water was met with in the works under land to the west of 
Sudbrook. First in the dolomitic conglomerate overlying the coal 
measure shale, and further west in the lower beds of the overlying 
marl, but no sudden irruption of water in quantity occurred, 
although owing to accidents to pumps, the works from the two 
shafts westward of Sudbrook were on several occasions flooded. 
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THE SEVERN TUNNEL RAILWAY.—LONGITUDINAL SECTION OF TUNNEL AND APPROACHES. 


a-quarter of a mile after reaching the Welsh shore, where they are 
found in the form of red shales and sandstones, generally very free 
from water. From these shales the tunnel passes pean Bet into 
the overlying conglomerate at the base of the trias. This was the 
most troublesome formation to tunnel through. At the middle 
shaft it is 26ft. thick, full of open fissures discharging a great 
volume of water. From the conglomerate the tunnel again passes 
into the trias marls, and continues in them for the remaining 
distance to the western face. 

Tunnel.—The total length of the tunnel when finished will be 
7664 yards—about 44 miles—the length of the tunnel sanctioned 
by Parliament in 1872 was 4} miles, but in 1883 an application, 
which was granted, was made to reduce the length by 13 chains b 
substituting that length of open cutting for tunnel at the Wels 
end, This was done with a view to obtain material for makin 
embankments for sidings at — station, where the Tunne 
Railway joins the South Wales line. Another important altera- 
tion was made in the design after the works had made considerable 
omg When Sir John Hawkshaw was appointed engineer in 

879 he recommended that the line of the tunnel should be lowered 
15ft. under the Severn in order to obtain more cover. The lowest 
part of the line was placed under the shoots, the deepest part of 
the estuary. The minimum cover then was 30ft., which has been 
increased, by lowering the level 15ft., to 45ft. Under the shoots 
the line will be on the level for 12 chains... From this level piece 
the line rises with a ient of 1 in 100 towards the English end 
and 1 in 90 towards the Welsh end. hg gd the ients were 
1 in 100 each way. The gradient on the Welsh side was made 
steeper in order to avoid deepening the cutting at the Welsh end 
and so save excavation. As the heavier loads are mostly from 
Wales to England, this alteration of ient will not be much 
felt in working the line, and as very little of the Welsh incline lies 
under the river, there is only a short length of tunnel under the 
Severn which will not be lowered the full 15ft. The English 
incline has been lowered 15ft. throughout. This alteration added 
about 430,000 cubic yards of excavation to the cutting at the 
English end. Prior to this alteration a drainage driftway had 
been driven from the pumping shaft at Sudbrook to the lowest 
so of the tunnel heading under the shoots. A second heading 

8 now been driven at a lower level to drain the tunnel as it is 
os constructed. This poems. is circular and 5ft. in diameter 
inside the brickwork—13}in. thick—with which it is lined through- 
out. Both these drainage headings are shown on the section. 
The tunnel is for a double line of way lined throughout with 
brickwork. The top is a semicircle of 13ft. radius with curved side 

and invert as shown in the transverse section. 

_ Brickwork.—The transverse section of the tunnel shows the 
lining of brickwork to be 2ft. 3in. thick. This was the contract 
section, but under the shoots under the Salmon Pool and in other 
parts where the nature of the ground rendered it advisable, the 
thickness was increased to 8ft. in the arch and side walls. In 
a few places the invert was reduced to 1ft. 10in. and 1ft. 6in. 
in thickness, The bricks used are all vitrified. They are fre- 
quently tested with a hydraulic machine kept on the works for the 
purpose and have borne from 25 tons to 70 tons without cracking, 
and as much as 77 tons before they were crushed ; some came from 
Staffordshire, some from the neighbourhood of Bristol, and from 
Cattybrook in Gloucestershire near where the tunnel line joins the 


openings to the driftways. To still further reduce the flow of 
water an attempt was made by divers to shut a door across the 
driftway under the Severn about 330 yards from the bottom of the 
shaft, and thereby cut off the water flowing into the long driftway 
under the river. Divers in the ordinary dress failed to reach this 
door, but one named Lambert volunteered to go to it alone with 
Fleuss’s apparatus. He d in reaching the door and 
closing it, being under water without any communication with 
those above for an hour and twenty-five minutes. In the 
meantime a doorway was being built across the heading, down 
which the water was flowing, and as soon as it was completed the 
door in it was shut, and the whole of the water from the spring 
was at once penned back in the heading behind it. 

Soon after the outburst of this water into the driftway springs 
and wells in the neighbourhood for some miles round were dried, 
and the river Nedern, which at all times loses much water by 
fissures in the carboniferous limestone, which it passes over in the 
district adjoining the works, lost nearly all its water. When the 
flow down the driftway from the spring was stopped by the door 
being closed, the water soon resumed its former condition of level 
and flow in the wells, springs, and river affected by the outburst. 
No steps were taken to release the water penned back in the 
driftway till May 30th, 1883, after a new pumping shaft had been 
sunk in which three new pumps were fixed at Sudbrook. 

It was then found that a fall had occurred in the roof of the 

driftway behind the door, forming a cavity 40ft. in height. The 
débris from the fall was removed, the pumps being quite able to 
deal with all the water from the spring, which amounted to 6000 
gallons a minute. The old driftway was cleared in the direction 
of the spring when it was known that another large fallin the 
roof had occurred, 
A new working driftway on the level of the invert was driven 
below the old one. Very little water was met with in it until a point 
97 yards beyond the door, and 97 yards from where the first out- 
burst of water in the driftway above occurred was reached. Here 
the water burst into the lower driftway suddenly from below, and 
in so much greater quantity that it filled up the works to within 
95ft. of high water eal in fifty-one hours. At that level the 
pumps were able to hold it. It was estimated that during this 
time the inflow was at the rate of 27,000 gallons = minute. The 
pumps at Sudbrook, which could lift 11,000 gallons per minute, 
were kept steadily working for three weeks, and the level of the 
water in the shaft was gradually reduced, but latterly very slowly, 
not more than 7in. in twenty-four hours. Each driftway had been 
provided with a door. That in the upper one was closed by the 
men before they left the work, but that in the lower driftway 
could not be closed owing to the rush of water through it. This 
door was 150 yards from the shaft. Lambert, the diver, who had 
on @ previous occasion closed a door under the Severn, was sent 
down to close this one; he succeeded in doing this in the ordinary 
diver’s dress with the assistance of two other divers, one of whom 
remained at the shaft and the other half-way between the shaft 
and door to help him with his air pipe. 

On this door being closed the level of the water was rapidly ; 
reduced. As soon as the tunnel could be entered a headwal was} 
begun 88 yards from the shaft, 15ft. thick, and filling up the whole 


The only really dry parts of the work were those in the fine- 
grained trias sandstone under the river.in some of the coal measures 
shales and in the higher beds of the trias marl and sandstone near 
the west end of the tunnel. 

Excavation.—Some of the excavation for a short distance near 
the east end of the tunnel was in gravel. This, owing to its loose 
and open nature, required very heavy timbering. Almost the 
whole of the remainder, the exception being a short length of the 
softer coal measure shales, was in material so hard as to require 
blasting. Holes were drilled partly by hand and partly by ma- 
chines worked by compressed air. When the Great Western 
Railway Company were carrying on the works themselves they 
used a machine made at their works at Swindon, and as a number 
of these were handed over to Mr. Walker.when he took the con- 
tract, a great part of the work was done with them. They are 
very rapid in doing their work, but require constant repair. 
Several other drills were tried, the Darlington being most in 
favour owing to its scarcely ever wanting repairs. Several sorts of 
explosives were used, but torrite principally, its fumes being found 
less noxious than those of dynamite. As much as 600 lb. have 
been sometimes used in one week. The greatest amount of exca- 
vation in tunnelling done in any one week was 6000 cubic yards. 
The driftways as originally driven were bottom driftways, but 
owing to the tunnel being made at a lower level than was origin- 
ally intended, and the gradient altered, they became neither 
bottom nor top driftways in most places, and it was necessary to 
drive a new bottom driftway almost throughout the whole length 
of the work. From the driftways breakups were made at intervals 
of about two to five chains. Some timbering was necessary in 
almost every length. In the gravel and shales this was of the 
heaviest description. Some of the Pennant, the dolomitic con- 
glomerate, and some of the trias sandstone, stood with little or 
none. Four steam navvies are now at work in the cutting at the 
English end, which contained 790,000 cubic yards of excavation. 
This cutting is almost wholly in alluvium gravel and sand. The 
cutting at the Welsh end is partly in alluvium and partly in trias 
sandstone ; it is now nearly completed. Embankments are made 
along the sides of the cuttings throughout their lengths to protect 
the tunnel in the event of the low lands through which they pass 
being flooded. 

Pumps.—On the following page is a complete list of the pumps 
used to drain the tunnel works and the estimated amount of water 
which they will lift. The total quantity of water now bein, 
pumped is about 19,000 gallons per minute. Four beat valves o' 
— are used in all the large pumps, and they have been 
ound to work very satisfactorily. 

Shafts.—On the 44 miles of tunnel there are shafts at seven 
points, viz., at each face and at five intermediate points. The 
greatest distance between any two shafts is 2 miles 25 chains 
between the shaft at the sea wall and Sudbrook, which are sepa- 
rated by the Severn. The other shafts are from 25 to 40 chains 
apart at sea wall, and also at middle shaft there is in addition to 


:| the winding shaft a pumping shaft, and at Sudbrook there are 


now three pumping shafts and one winding shaft ; one of these 
three pumping shafts was till lately used as a winding shaft. All 
the pumping shafts except the last mentioned are off the line of the 


section of the tunnel. An iron door was fixed in it and also two 
12in, pipes provided with sluice valves. The water is still penned 


tunnel, and connected with the works by culverts which can be 
closed by sluices, so that in the event of a pump breaking down, the 
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CONTRACTS OPEN—STEAM 
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FIRE ENGINE RAFT. 


‘ 


Angle Iron 


shaft can be 


done. - The following is e tunnel shafts :— 


Green-lane win and pum: 

now and for pumping .. ..  .. 

18 208 
Hill shaft, winding and pumping .. .. .. .. 15 .. 86 
West face, 10 by 18 71 


kept dry Aege 7 | the sluice until the repairs are , strengthened at top when angle iron 1jin. by 1fin. by tin.; the 


angle iron ribs are to k joint alternately about 3ft. 6in. from 
the centre of the vessel, and there are to be two limber holes in 
each floor, viz., one as near each end of the floor as may be prac- 
tically convenient. (5) The deck beams to be 2}in. by 2}in. by }in. 

le iron placed about 18in. apart, but at the sides of the main 
hold the short deck beams are to be 3{t. apart. (6) Gusset-plates, 
din. thick, are to be rivetted to each end of all deck beams, and to 
the side angle iron ribs, which are to be stayed to the floor-plates 
at every fourth rib throughout the hold, with 1}in. by ljin. by fin. 

le iron struts, as shown on the drawing. (7) Each side of the 
raft is to be stiffened with a horizontal 9ft. by in. plate from 
| stem to stern immediately under the deck planking with a 2in. by 
2in. by jin. angle iron, and rivetted to the deck beams. The 


The shafts were all lined with brickwork set in Portland cement | Tubbing coil to be 3in. to 1tin. half round iron, to go complete! 


mortar, excepting that at the west face, which was not lined, and | round and to be securely rivetted from end to end of the ra 


one pumping shaft at Sudbrook intended to be a permanent pump- 
ing shaft, which is lined with cast iron tubbing. 

Driftways.—As has been already stated, the driftways originally 
driven were bottom driftways, but owing to the alteration in the 
level of the tunnel they ceased to be so before the enlargement, for 
the permanent work was begun under the Salmon Pool, and under 
the shoots the arch of the tunnel was turned without sidewalls 
from the existing driftway. It was, however, soon found necessary 
to drive a new one at invert level for drainage purposes throughout 
nearly the whole length of the work. The driftways were from 
7ft. to 9ft. square. Timber was not required in them in the more 
compact beds of marl and sandstone and in the conglomerate. 

Ventilation.—So long as the driftways from the different shafts 
were in progress ventilation was effected by the compressed air 
which was used for the rock drills, supplemented in one or two 
cases by pipes of larger diameter through which air was forced by 
blowers. After the driftways had been joined under the river a 
fan was provided at Sudbrook 18ft. in diameter by 7ft. wide, 
worked by an engine of 10-horse power. This fan effectually 
ventilated the workings under the river. Electric light is largely 
used both above ground and in those parts of the workings under- 
ground where the brickwork is completed. Lights of 2000-candle 
power are suspended at intervals of about ten chains in the finished 
parts of the tunnel ; much vitiation of the air is prevented by the 
use of these lights. 


Particulars of Pumps in use at the Severn Tunnel. 


Name of pump or locality. Stroke. 
in. ft. in. 
Ableton-lane “ bucket ” 15 by2 6 6 
Sea wall “ plunger” . 15} by2 7 | 114 12 =1368 
No. 1 bull “plunger” .. .. 26 10 0 | 231 12 | 2772 
26 10 0 | 231 12 «2772 
by 9 0 | 575 12 4500 
70in. beam “ plunger”. . 1 210 0) = 
70in. beam “ bucket” .. os| 487 
New 70in. beam “ plunger” 39 10 0 | 518 12 6216 
New 70in. beam “bucket”. 35 9 0 | 375 12 | 
New 60in. beam “bucket”. . 31 | 9 O | 295 12 
Total at Sudbrook.. .. ... — | — | — | — | — /28,688 


41 beam bucket and side 


8 9 | 248 14 | 3472 
Horizontal plungers and side | | 

pumps .. .. .. .. ..| 18by2) § 0 | 193 | 10 | 1930] 
Old horizontal plu: on 7 0 95 «6712! 
New 6@in. “bucket” .. 31 9 0 | 295 12 3540 


Total at 5 m. 4c. (midile | 


—|— — | 9,654 
Marsh “‘ plungers ” 6 6 | 100 14 1400 
22bull“‘plungers” .. ..; 15 | 7 0 | 54 | 12 648 
Compressed airengine.. .. 250 23 «625 
j 
Totalat marsh .. .. — — 2,673 
Hill “ plungers” .. 15 6 6 | 100 | 12 1200. 1,2°0 
Cutting No.2... 15 by2) 7 0 | 108 | 12 1296/ 1,296 


N.B.—No deduction has been made from the above quantities for slip. 


CONTRACTS OPEN 


STEAM FIRE ENGINE RAFT. 
TuE following is the specification of an iron raft to carry a steam 


engine : 

(1) The raft to be constructed as shown on the accompanying 
drawing marked A, and to be 60ft. long, with a 14ft. beam, and a 
depth at side 3ft. 6in. (2) The hull to be constructed with plates 
and angle iron equal in quality to the best Staffordshire. The 
deck floors and combings to be best red Dantzic pine. (3) The 
skin plating, including the shear strake, to be jin. thick, rivetted to 
angle iron ribs, 1fin. by 1jin. by jin. placed 18in. centres. (4) 
The floor to be stiffened throughout the length of the vessel 
fioor-plates, Yin. deep by jin. thick, rivetted to the rims, and 


| thirteen weeks from 


» wit. 

| rivets passing through the half round iron, and the 2in. by 2in. 

| angle iron, as shown on the drawing. (8) A watertight bulkhead, 

| in. thick, stiffened with vertical le iron, to be constructed at 

| each end of the open main hold. (9) The deck planking to be in 

| 4hin. widths wrought each side, and finished 2in. thick, and properly 

| caulked throughout and paid with marine glue pitch. The —— 

| of the hold to be 1}in. battens wrought both sides, and to exten 

| over the whole floor. (10) A small hatch with cover to be fitted to 
the deck at each end of the raft as shown. The hatch covers for 


| hand-holes in each, and secured to the carlines with gin. bolts 


| and nuts. 


wrought iron stanchions to be provided for hold, fitted with proper 
| brackets and sockets. (16) The hull of the raft is to be served 
| externally with two coats of Parker’s black varnish. The whole 
| of the interior is to be painted with two coats of best red lead and 
| oil, and all woodwork ry painted is to have five coats best 
| white lead and oil. (17) material and workmanship are to be 
| the best of their several kinds, and the contractor is to construct 
and complete the raft in every way fit for service, and to the entire 
satisfaction in every respect of the engineer of the Metropolitan 


100 | 12 1200 1,200 Board of Works and chief officer of the Metropolitan Fire Brigade ; 


and should any matter be omitted in this specification or drawing 


1,368 necessary for the proper completion of the work, the contractor is 


to supply or perform the same without any extra allowance, and 
he is to deliver the vessel complete on the Thames, at a station to 
be appointed, not exceeding five miles from London Bridge, within 
date of his receiving the order. 


Note.—Should the person tendering prefer to differ from the 


| sample raft, either in design, materials, or workmanship, he is to 


| 


| 


= in his tender with a full description of the points of dif- 
erence, 
Tenders to be sent in on or before the 13th October, 1884. 


THE CONGRESS OF GERMAN ENGINEERS. 


TuIs annual congress met at Mannheim during the first days 
of the present month. The subjects for deliberation included 
the amendment of the patent laws, and other topics of profes- 
sional interest. The papers read comprised several which dealt 
with the industrial statistics of the district, and with the present 
situation of the coal tar industry in Germany. Amongst others 
of more strictly technical interest were those upon a new 
method for the direct measurement of velocities, and upon the 
graphic treatment of the mechanical theory of heat. 

In the former paper, Herr O. Smaeker remarked that the 
direct measurement of velocities belongs to those problems 
which up to a recent period had not been solved in a technical 
manner. The eminent practical importance of the question 
had led to numerous efforts being made in that direction, but 
the principles and methods hitherto employed were either 
empirical or wanting in exactness. The investigations of the 
author of the paper, in conjunction with those of Professor 
Harlacher, of Prague, and Dr. Henneberg, of Darmstadt, had 
resulted, however, in the discovery of a directand easily applied 
method for arriving at the object in view. The principle of this 
system is the comparison of the velocity to be measured with 
another velocity, and the measurement of the former by the 
latter. An apparatus has been constructed, the principal fea- 
tures of which consist of a rotating disc with an adjustable 
indicating roller, to which the velocity to be measured is con- 
veyed, the working of the appliance being described as in- 
stantaneous and completely reliable. 

Professor Gustav Hermann, of Aix-la-Chapelle, in the second 
of the papers alluded to, dealt with the comparative relations of 
the methods of the graphic and calculating systems of treating 


the mechanical theory of heat. He remarked that, although the 
latter, by reason of its accuracy, is an excellent mode of investi- 
gation, it does not, however, allow that rapid and comprehensive 
appreciation which is attainable by delineation. This principle 
he considered particularly suited to the question of the mechani- 
cal theory of heat, with a view of elucidating various points, 
about which a certain amount of doubt exists in technical 
circles. Professor Hermann briefly touched upon the so-called 
leading principle of the science of heat, which deals with the 
equivalent relations of heat and mechanical effect, and according 
to which one caloric unity represents 3066°80 foot-pounds. He 
gave more detailed attention to the second principle of the 
theory, which embraces the transformation of heat into 
mechanical effect, and vice versd. Special reference was made to 
the losses in effect which result es the transition of heat 
takes place from warmer to colder bodies, and a simple diagram 
was exhibited, in which this principle was illustrated, as applied 
to the instance of a steam engine. Reliable conclusions were 
thereby facilitated as to the superheating of steam, and as to 
the impossibility of arriving in practice at the effective utilisa- 
tion of all the power attributed by theory to the total quantity 
of heat. The actually efficient proportion was stated to be in 
the most perfect steam engines only 10 per cent. of the heat 
supplied. There were graphic representations likewise shown, 
which illustrated the relative efficiency of atmospheric air and 
steam, 

The social features usually connected with German scientific 
gatherings were not wanting at the Mannheim assembly, and the 
entire proceedings were in every respect successful. 


TIPPING’S LAUNCH BOILERS. 


THE accompanying engraving illustrates a new type of launch 
boiler, patented and manufactured by Mr. H. Tipping, of Circus- 
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SECTION THROUGH FIRE-BOX ON A—B 


street, Greenwich. No description of any kind is necessary, the 
engravings explaining themselves. It is claimed that this boiler 


VERTICAL SECTION THROUGH CENTRE. 


is about the lightest and cheapest for the power that can be 
made, and it no doubt possesses some excellent features. 


SovurH KensincTon MuseuM.—Visitors during the week ending 
Sept. 20th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,758; mercantile marine, Indian 
section, and other collections, 4770. Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1496; 
mercantile marine, Indian section, and other collections, 297. 
Total, 17,321. Average of corresponding week in former years 


19,577. Total from the opening of the Museum, 23,379,639, 
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the main holes are to be 2ft. 6in. wide, with 3in. by 2hin. Keke) 2008 200 
carline, covered generally with lin. pine battens, but the 0.0 22772000 fokeze) 
end pieces are to be of English elm liin. thick, with two | “TT 
(11) The raft is to be fitted with six cast iron rds oO AOOOOC0O = 4 
of suitable strength and size, as may be determined by the officers ae 2 4 
of the Board. (12) Proper carriages to be ap sie at each end of | dh 4 
the raft for the rudder, which is to be made to unship, so as to be j 
attached and used at either end of the vessel as may be required. i —0000900002000001) 4 
The tiller to be about 5ft. long, and to be provided with length of é i 
5ft. made to ship and unship. (13) od ae lamp staff is to be 7 8 a 
provided with wrought iron gallows and tabernacle, and to be so ~ ~ 4 
constructed as to lower down from the heel, and also from the top i 
of the hatchway. (14) No. 4 strong oak step ladders to be pro- 3 
vided with sides curved at top, and fitted with wrought iron bands 
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SAMUELSON’S SHEAF-BINDING REAPING MACHINE. 


SHEAF-BINDING REAPING MACHINES.. 
No. VI. 

THE accom ing engravingsare illustrations of the low- 
level sheaf-binding 
and Co., Banbury, exhibited by them at Shrewsbury, and 
entered for the recent trials at Montford. In consequence, 
however, of a slight misfortune, such as will happen occasion- 
ally at competition trials, it was thrown out of the trials, and 
it was not tested on the dynamometer as the makers wished, 
though their machine of the elevator class went through 
this test. The low-level machine is not new this year, but 
has been in use some time, and has gained special favour in 
New Zealand. It offers several advantages, not the least 
of which is that the elevator webs are dispensed with, 
and the whole of the machine is completely under the eye 
of the driver. This will be understood from our per- 
spective engraving. With this machine the Appleby form 
of knotting apparatus, with certain improvements of 
Messrs. Samuelson’s, is used, as described in our impres- 
sion of the 16th of Sept., 1881. This apparatus has had also 
to be modified to suit the position, see Wig. 1 and Fig. 3. In 
Fig. 1 it cannot be seen, as it is hidden by the cam disc 
under the frame. We need not, however, describe this 
a, as it will be found fully illustrated in 

e above-mentioned impression. The in is taken 
by the travelling platform direct to the bindin 
platform, and the sheaves are made and dischar 
while close to the ground. The binder is directly in 
front of the driver, and as the machine is provided not 
only with the automatic trips, but with a trip under the 
control of the driver, he is able to clear corners or vary the 
work as he pleases, —— to the crop and to circum- 
stances which he has so well under his eye. The binding 
apparatus is like that of the other machines we have 
described capable of adjustment to regulate the position 
of the string on the sheaf, but in this machine it is adjust- 
able by a lever instantaneously, so that it may be altered 
by the driver as work proceeds in a varying crop. The 
whole of the weight of the machine is between the wheels, 
both of which are lar The machine is thus made very 
steady, and we should expect its draught to be moderate, 
but this was not tested. The knife is driven direct by a 
connecting-rod in front of the machine, and a great 
ae of the arrangement adopted, apart from that, 
follows dispensing with the elevator and tying low, is the 
general accessibility of the whole machine. 

Turning now to our outline drawings of the machine, 
Fig. 2 is a plan, and Fig. 3 a back elevation of of a 
machine. The grain after having been cut by the cutter 
bar A falls on toa platform consisting of the endless apron 
B, which removes the cut grain to the stationary platform 
C, which is recessed at C*, Fig. 1. From this platform it 
is taken by packers D D and delivered to the binding 
device, where it is bound and subsequently discharged. 

In order to assist in removing the cut crop from the 
rearward platform or apron B, an apron—for which belts 
or links may be substituted—E E is used. This apron is 
mounted on top and bottom rollers F F', the motion of 
one or both of these latter being derived from the main 
driving wheel. The rollers F F' give motion to the apron 


‘EE and cause it to assist in removing the cut crop from | th 


the rearward platform B to the stationary lateral_ recessed 


ne made by Messrs. Samuelson | P# 


platform C. In the drawing the rearward platform B | 
extends only as far as the lower part of the apron E E | 
and a rotating device G' G? G3, which is the subject of | 
tent No. 524, of 1883, is employed to assist in the | 
removal of the crop, but the rearward platform may be | 
extended farther towards the lateral platform C, so that | 


The packers in this machine are not at all those usually 
used in combination with the Appleby knotter, but are 
like those already illustrated with reference to the Wood 
machine. Samuelson’s machine is, on the whole, a simple 
one, and there is a great deal in this machine which 
recommends it as having features which make it especially 
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the apron E E shall lie over it. H is the main anne 
pe K is the shaft carrying the knotting device, an 
L is the needle. 

From this it will be seen that the chief feature of 
novelty in the machine is the use of the travelling apron, 
in combination with the stationary platform, from which 

e grain is removed by the packers, without the inter- 
vention of elevator webs, 


amenable to the development which will no doubt go on, 
though inventors and makers will no doubt rest a good 
deal on their oars now. It isa great thing todo away 
with web elevators. 

We have now described in part all the machines which 
did much work at the recent trials, or presented any special 
features, marking them as the machines of the day. There is 
one new machine, low level, namely, Mr, Kearsley’s, which 
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has been omitted, but to this we may refer another time ; at 
present we have no drawings, and some are made 
under new patents. We unreservedly admit thatthe descrip- 
tions we have now given are far from complete, and, 
indeed, it would require as much space as we have given 
to all to describe the construction and working, in all its 
details, of a single machine. We have, however, given so 
much of a description of the essential features as will serve 
to indicate the general character of the best machines of 
the year 1884. 


ON THE MANUFACTURE OF CRUCIBLE CAST 
STEEL* 


By Mr. Henry SEEBOHM. 

I MAY premise that I have nothing new to bring forward. No 
Sheffield firm has yet succeeded in discovering the philosopher's 
stone. We all have our little secrets, which we jealously guard 
—and they have no greater scientific value than the secrets of the 
Masonic fraternity—but in spite of the important and valuable 
discoveries which have been perfected during the last quarter of a 
century in the methods of producing cast steel, the old-fashioned 
crucible steel manufacturers of Sheffield still hold their own. 
They still convert bar iron into blister steel and melt blister steel 
into cast steel, and some of them have not been altogether unsuc- 
cessful in transmuting cast steel into gold. The accumulated 
experience of a century has convinced the manufacturers of 
crucible cast steel that the finest qualities can only be made from 
bar steel which has been converted from iron manufactured from 
Dannemora ore. This iron is expensive; its average cost for the 
last forty years has been at least £25a ton; the process of con- 
verting it into steel is slow and costly; the process of melting in 
small crucibles is extravagant both in labour and in fuel, and con- 
sequently the best qualities of crucible cast steel can only be sold at 
a high price. So-called best crucible cast steel is sold at low prices 
by unscrupulous manufacturers and bought by credulous consumers ; 
but though it is quite possible for high-priced steel to be bad, it is 
absolutely impossible that low-priced steel can be good. The 
finest quality of steel cannot be made of cheap material or by a 
cheap process. Every year the attempt is made, and every year it 
signally fails. No one ever made a better try than Sir Henry 
Bessemer, but his failure was as complete as that of his predeces- 
sors. He attempted to produce an article at £6 a ton to compete 
with one at £60 a ton, and failed absolutely. It is true that his 
steel is a success, perhaps the most brilliant success of the century. 
I am not quite sure that he himself believes in his failure. In his 
lecture before the Cutler’s Company of London in 1880 he chaffed 
the steel manufacturers of Sheffield on their antiquated attachment 
to the rule of thumb, and twitted them with the assertion that 
the high price of crucible cast steel arose from a combination of 
trade interest on their part and of prejudice on the part of their 
customers. Sir Henry Bessemer may have half-ruined the wrought 
iron trade, and revolutionised the pig iron trade, but the crucible 
cast steel trade holds its own in spite of his great discoveries. When 
railways were first introduced, and wagons and coaches were to 
a large extent driven off the road, many people thought that the 
price of horses would permanently fall, but exactly the contrary 
took place. Similar fears were entertained that the demand for 
crucible cast steel would seriously decline when B and Si 
steel cameinto the market. This has not been the case. Thecommoner 
qualities of crucible cast steel have been toa large extent super- 
seded by Bessemer and Siemens steel, but the enormous quantities 
made by the latter processes have required for their manipulation, 
directly or indirectly, such a large quantity of the better qualities 
of crucible cast steel, that the total amount of the latter now 
produced in various parts of the world is probably double that 
which was required before the birth of its rivals. Chemical 
analysis plays a very important part in the manufacture of iron, 
Bessemer and Siemens steels, and even of the comparatively small 
quantity of crucible cast steel which is still used for purposes in 
connection with which it is not required to be hardened and 
tempered. It is possible to judge very accurately of the quality of 
those metals from their chemical analysis, almost as much so as 
from the results of mechanical tests, such as the breaking strain and 
the contraction of the area of fracture. But in what we may call, 
for want of a better name, the legitimate cast steel trade, chemical 
analysis, though it tells us a great deal, does not tell us everything. 
The analysis of steel shows the amount of other ingredients 
which it contains besides the nine-tenths or more of iron which 
forms its basis. The amount of carbon, silicon, manganese, 
sulphur, phosphorus, copper, &c., may be ascertained with tolerable 
accuracy, and the information thus obtained is often of the utmost 
importance; but it is quite possible to make a comparatively low- 
priced steel which shall show precisely the same chemical analysis 
as the best crucible cast steel; nevertheless it is found by practical 
experience to be inferior in quality. That this isa fact has been 
proved over and over again beyond all possibility of doubt. It isa 
sufficient reason why Sheffield manufacturers have been willing to 
pay such a high price for Dannemora iron for so many years; but it 
is not a sufficient reason why so many Sheffield manufacturers 
should ignore the results of chemical analysis altogether. Of every 
fact there must be some explanation, though we may, for the 
present at least, be ignorant of it. To say, with the Sheffield 
devotees of the rule of thumb, that the one steel “body,” 
and that the other does not, explains nothing, but merely adds to 
the synonymy of the subject by altering the nomenclature. If the 
metallurgical chemists could once convince themselves that this 
difference in quality is a fact, they would probably soon be able to 
give us an explanation. We already know much of the chemistry 
of steel, and what remains to be learnt is as certain to be some day 
discovered as the fact that Newton discovered the laws of gravita- 
tion. Mathematicians may never discover how to square the circle; 
mechanics will never discover a perpetual motion, nor will chemists 
ever discover the transmutation of metals; but the discovery of 
the chemical explanation of “‘ body” is only a question of time. By 
way of stimulating inquiry, I venture to suggest two possible causes 
of body which may be worth consideration as a tentative hypothesis 
of its nature. The best razor steel contains one and a-half per 
cent. of carbon. It must be melted from evenly converted steel. 
It will not do to mix hard and soft steel together, or to melt it 
from pig “‘let down” with iron; though in either case the exact 
one and a-half per cent. of carbon may be the result. Steel made 
by the latter processes will not possess the requisite amount of 
body; consequently the cutting edge of the razor will not stand: 
34 must be melted from steel converted from iron made from ore 
containing manganese. It will not do to add the manganese in the 
form of spiegeleisen or ferromanganese. Carbon and manganese 
exist in combination with iron, not chemically bined in certain 
definite proportions, but as alloys, as mechanical mixtures in any 
proportion. We know that carbon exists in combination with iron in 
two forms, either as combined carbon or free carbon; is it not 
possible that manganese may also exist in two forms? and though 
the razor steel must have been boiled in the pot for half an hour 
after it was melted, to kill it and make the ingot pipe, is it not 
possible that the mechanical mixture of the carbon and the man- 
ganese is less homogeneous in steel made by the cheap processes 
than it is by that made by the old-fashioned method? It has been 
stated that the finest qualities of steel when hardened show 
@ more perfect regularity in their crystallisation when examined 
under a microscope than commoner qualities, and I venture to 
suggest that a possible explanation of “‘body” in steel may 
be absence of injurious ingredients, combined with the perfectly 
homogenous presence of the advantageous ingredients. Hardened 
steel is crystallised steel; and that perfect regularity of 
crystallisation in steel which is required to be ground to a 
fine cutting edge may be a necessity which can only be secured 
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by the slow and expensive old-fashioned method. The principal 
reason why Bessemer and Siemens steel have failed so completely 
to supersede crucible cast steel for pur where the better 
ualities are required, is that they cannot be made sound without 
the addition of silicon or manganese. In melting common steel— 
containing, for example, from 0°15 to 0°05 per cent. of phosphorus 
—the steel must be poured into the mould as soon after it has be- 
come serge | fluid as possible, and as hot as the tensile strength 
of the pot will allow. In making the higher qualities of crucible 
cast steel—where the percentage of phosphorus ranges from 0°01 
to 0°001—a similar mode of treatment would produce very strange 
results ; the molten steel would boil over in the mould, the frac- 
ture of the ingot when cold would show a series of bubbles like a 
sponge, and its specific gravity would scarcely exceed that of wood. 
Some of these bubbles or honeycombs would weld up when the 
ingot came to be forged, but by far the greater number would be 
coated with an oxide which would make a weld impossible, and the 
bar, if it was not burnt up in the fire, would be so full of the im- 
rfections technically called ‘‘ seams” or ‘‘ roaks,” as to be per- 
fectly useless. ‘T'o obviate this disastrous result, it is necessary to 
boil the steel for nearly half an hour after it has become fluid, and 
then to allow it to cool down to a certain temperature before it is 
poured into the mould. This process is called in the language of 
the votaries of the rule of thumb, “killing” the steel, and it is an 
axiom amongst them that the higher the quality of the steel the 
more “killing” it takes. It is in this part of the process of crucible 
cast steel melting that its special virtue consists, and the cost and 
uality of the cast steel produced depend in a large degree upon 
the skill brought to bear upon it. There is an old proverb in Shef- 
field, usually expressed in the terse vernacular of the country, but 
which may be refined into the expression that if you put his 
Satanic majesty into the crucible his Satanic majesty will come out 
of the crucible. The converse of this is by no means the case. 
Though you may convert iron into steel in the crucible, you cannot 
convert bad steel into good steel in the crucible; but though you 
may put the most angelically pure steel into the pot, you may, by 
bad management, by not “killing” it properly, pervert it into 
Satanically bad ingots. Now this “‘ killing” of the steel is pre- 
cisely what cannot be done in the Bessemer or Siemens processes 
without the addition of such a large amount of manganese or 
silicon that fhe steel becomes brittle when hardened. I do not 
know whether chemists are agreed on an explanation of the neces- 
sity for ‘‘ killing” high-class steel. When iron is made into steel 
in a converting furnace, it is assumed that the oxygen in the air in 
the converting pot unites with the charcoal, and is soon made into 
carbonic acid, which is occluded by the white-hot iron, and forced 
by it to part with as much carbon as is sufficient to reduce it to 
carbonic oxide. It has been ascertained that metals have the 
power of absorbing or occluding many times their own bulk of gas, 
and possibly the carbonic acid, when it has parted with the amount 
of carbon n to reduce it to carbonic oxide, is not then ex- 
pelled from the iron, but may remain in an occluded state, and 
requires to be expelled in the melting pot by boiling. Be this as it 
may, it is a fact that if it be required to make blister steel harder 
than about 1°4 per cent. of carbon, it is n to convert it 
twice over, possibly in order that in the interval it may part with 
some of its occluded carbonic acid, so as to make room fora further 
occlusion of carbonic oxide. Another fact which may throw some 
light upon this question, is, that blister steel melted directly after 
being drawn from the converting furnace requires more “‘ killing” 
than that which has been ex d to the air for some time, during 
which it has presumably had an opportunity of parting with some 
of its occluded gas. The addition of a portion of scrap steel mate- 
rially assists the process of “‘ killing,” as would naturally be the 
case if we suppose that the scrap—which has been melted before—has 
parted with its occluded gas in the first melting. The fact that 
the presence of manganese or silicon helps largely to kill the steel 
may possibly be accounted for on the theory that the carbonic acid 
unites with the manganese or silicon and becomes a solid, or it 
may be that in an alloy of iron with either manganese, silicon, or 
phosphorus, the occluded is expelled at a much higher tempera- 
ture than in pure iron. Before describing the process of making 
crucible cast steel it may be useful to devote a few words to the 
nomenclature of iron and steel. This is almost as much a vexed 
question as that of zoological nomenclature, and might form the 
subject of a code of laws, which would probably be as complete a 
failure as those issued under the auspices of the British Association 
for the Ad t of S , which have made confusion in 
the scientific names of birds and beasts worse confounded. In 
Sheffield we attempt to discriminate between iron and steel, which 
we regard as generally distinct, and each of which we subdivide 
specifigally, though it must be admitted that neither our generic 
nor specific names are very scientific. Pig iron is melted direct 
from the ore in a blast furnace, and contains from 3 to 5 per cent. 
of carbon. When re-melted it is called “cast iron” or ‘‘ metal.” 
Spiegel iron is precisely the same, but contains in addition from 
5 to 15 per cent. of manganese. Bar iron, often called wrought 
iron, is pig iron which has been smelted and deprived of nearly all 
of its carbon, either in a puddling furnace or by the Walloon, 
Lancashire, or other analogous wew the spongy mass or ball of 
iron is usually hammered or rolled into a bar, which for the Shef- 
field trade is generally 3in. wide, gin. thick, and from 6ft. to 12ft. 
long. Puddled steel is precisely the same as “‘bar iron,” except 
that the process of puddling is stopped when rather more than 
half of the carbon has been removed from the pig iron. There is 
consequently no hard and fast line between bar iron and puddled 
steel, the one intergrading to the other by imperceptible degrees. 
Although there are an infinite number of intermediate stages 
between the softest bar iron and the hardest puddled steel, and 
although it is impossible to state the exact percentage of carbon 
which marks the dividing line between one and the other, it is 
usual to call all puddled bars which cannot be hardened in water 
bar iron, and all those which can, puddled steel. This dividing 
line falls somewhere near a mixture containing a-half per cent. of 
carbon, and although it looks very vague and unscientific to use 
two terms which thus intergrade, no confusion of any kind, or 
misunderstanding, has ever been known to arise from their use. 
Blister steel is bar iron which has been converted into steel in a 
converting furnace, and varies in the amount of carbon which it 
contains from 4 to 14 percent. There are, of course, an infinite 
number of di of carbonisation between ‘‘ hard heats” and 
“mild heats,” but for the convenience of the trade six of them 
have been selected, and have received names as follows:—No. 1, 
spring heat, 4 per cent. of carbon; No. 2. country heat, § per cent. 
of carbon; No. 3, single-shear heat, # per cent. of carbon; No. 4, 
double-shear heat, 1 per cent. of carbon; No. 5, steel-through heat, 
1} per cent. of carbon; No. 6, melting heat, 14 per cent. of carbon. 
Bar steel is blister steel which has been tilted or rolled down to 
the size required. Single-shear steel is produced by welding half- 
a-dozen bars of blister steel together. Only those bars are chosen 
in which the — of conversion has been so far carried on that 
the outside of the bar is steel and the centre of the bar, iron. When 
these are welded together, and tilted or rolled down to a small 
dimension, the result produced is a mechanical mixture of iron and 
steel, a material which combines great tenacity with the capability 
of carrying a moderately hard cutting edge, and is much employed 
for certain kinds of knives. Double-shear steel is produced by 
drawing down single-shear to suitable-sized bars, and re-welding 
two of them together, so that the mixture of iron and steel may be 
more perfect. Cast steel is steel that has been melted in a “‘ pot” 
—called a crucible in the encyclopedias—and poured’ into a 
‘mould ”—called a ‘‘ form” in the learned books—thus becoming 
an ‘‘ingot,” which is afterwards hammered or rolled to the size 
required. It may be made of various ‘‘ tempers,” varying in the 
percentage of carbon which they contain from three-quarters or less 
toone and a-half or more. The different tempers may be arrived at 
in various ways. For the great ——T of purposes there can be no 
doubt that the best way is to put into the melting pot broken pieces 
of blister steel converted exactly to the temper required; and the 
more evenly the steel is converted, and the more carefully all bars 


which are harder or softer than the temper required, or which are 
* flushed” or “‘ aired,” are rejected the better. Blister steel, when 
carefully “‘ taken up” or selected, will produce a cast steel which 
combines the greatest t of h with the maximum 
amount of elasticity when hardened. It may, however, apse 
that for certain pu soundness” in the bar, the result of 
absence of ‘‘ honeycombs” in the ingot, may be the most important 
quality required in the steel; for others, the property of welding 
most perfectly may be the sine qua non; or the great evil to 

avoided may be the tendency to water-crack in hardening; or the 
steel may be used for some purpose where it does not require to be 
ens tee and the object to be secured is the combination of the 
greatest amount of hardness and toughness when unhardened. In 
all cases the mode of manufacture must be adapted to the objects 
which it is most important to secure. In addition to the mode of 
operations already mentioned, there are two other ways in which the 
same percentage of carbon may be secured. You may either put 
cut bar iron into the pot, and ‘‘fetch it up” to the required 
temper with charcoal, or you may put broken pig iron into the pot, 
and “let it down” to the requii temper with cut bar iron, A 
fourth modus operandi, which for most purposes is the best of all, 
might be enumerated, namely, the selection of blister steel slightly 
harder than the temper required, so as to admit of being slightly 
let down to the exact temper by the addition of a small quantity 
of somewhat milder cast steel scrap. Bessemer steel and Siemens 
steel do not require definition, nor do they come within the scope 


of this paper. 
(Zo be continued.) 


Lonpon Water SuppLy-—The Lambeth Waterworks Company 
is now issuing notice to its water consumers in the large district 
lying between Brixton-road, from Kennington Church down to 
Camberwell-green, thence southward along the centre of High- 
street, Camberwell, to Coldharbour-lane, and along the centre of 
Coldharbour-lane to the junction with the Brixton-road and thence 
northward along the centre of the Brixton-road to Kennington 
Church, that it is intended to change the intermittent for the 
constant supply, and the owners and occupiers are required to 
change their fittings to the new supply system before the com- 
mencement of next year. The company gives notice that under 
Parliamentary authority the tions with the y’smainsis 
to be done by the company’s workmen, and that the company is to 
be paid in advance for the costs and charges incident to making the 
connection. Moreover, no fittings are to be altered without two 
days’ notice to the company, a requirement which will give owners 
and occupiers within the district a considerable amount of difficulty 
in getting the work done. 


METALLURGY AND Fue. Lectures at KinG’s COLLEGE, LONDON. 
—We learn that the subject of the evening lectures, in connection 
with the Metallurgical Department of the college, under Professor 
A. K. Huntingten’s superintendence, will be for the ensuing 
session, ‘‘ The Properties of Metals and Alloys, and their Uses in 
the Arts,” and that special attention will be devoted to the metal- 
lurgical requirements of the City and Guilds of London Institute 
examinations in metal plate work, plumbing, and iron and steel. 
These lectures will be delivered on Monday evenings from eight to 
nine, commencing on the 6th October, On the same evening, from 
seven to eight, a new course of lectures on “‘ Fuel” will also be 
given by Mr. W. G. MacMillan, Demonstrator of Metallurgy, 
which will include the subjects required for the City and Guilds 
examination in that subject. The laboratory for practical work 
will be open from seven to nine on Friday evenings, as in previous 
years; it is also open, as usual, every day from ten till four—on 
Saturdays ten to one—for occasional students, as well as for those 
who are attending the college engineering course. Weare informed 
that the fees for the evening courses are to be reduced. 


RACE BETWEEN Two ELxcrric LAUNCHES.—A new electric 
launch, the Australia, has just been pleted and | hed from 
the wharf of the Electrical Power Storage Company, at Millwall. 
The hull of this launch has been built by Messrs, Forrest and Sons 
to the order of Messrs. Stephen Smith and Co., engineers, for an 
Australian firm. She is of mahogany; length, 25ft.; beam, 
5ft. 7in.; and she can carry sixteen persons comfortably. The 
motive-power consists of a number of electrical power storage accu- 
mulators placed as ballast on the bottom of the boat, and a 
Reckenzaun electro-motor driving a two-bladed gun-metal screw of 
18in. diameter and 12in. pitch. The Reckenzaun motor weighs 
3901b., and is capable of working up to 6-horse power mechanical, 
but ordinarily it will be worked at a lower rate—in this boat 
at the rate of 5 electrical horse-power. A competitive trial 
trip took place on Saturday, the 19th instant, from Millwall 
to Charing-cross pier and back to Greenwich, the competi 
launch being the well-known boat Electricity, Which causec 
some sensation when 1 hed in September, 1882. This 
launch was designed at the time by Mr. Reckenzaun for the 
Storage Company. She is of iron, 25ft. long, and only 5ft. beam. 
A set of electrical power sto’ accumulators supply the current 
to a Siemens D, dynamo weighing 658 1b. The screw is of steel, 
made by Messrs. Yarrow and Co., 18in. diameter and Llin. pitch, 
and which screw formed a pattern for casting the one in the new 
launch. It was arranged that during the trial both machines 
were supplied with the same amount of energy, viz., 3730 watts, 
or 5 electrical horse-power, the new boat being the winner. 

THE SUCCESSES AND TRAGIC END OF A GENIUS.—The career of 
M. Volkmar, the banker and speculator of Paris, who committed 
suicide in that city on July 22nd, was in many respects a remark- 
able one. A gentleman of New York who was connected with 
the Faure Electric Storage Company, in speaking of the late 
financier, said to a Telegram reporter to-day :—‘‘It is true 
that Volkmar began as a workman in M. Faure’s electrical factory 
in Paris, While there he studied the Faure patent for the stori 
of electricity, which was a leaden plate immersed in a phecer | 
bath, and he conceived the idea of manufacturing the accumu- 
lator on his own account. Leaving M. Faure’s employment he 
went to England, where in 1882 he endeavoured to get a patent for 
a so-called improvement of the Faure apparatus, his improvement 
consisting merely of a perforated ees instead of a solid one. The 
British Patent-otfice, however, refused to grant letters patent on 
so small an improvement, and besides, there was doubt as to 
whether the additional surface gained by the perforation was a new 
idea. Notwithstanding his failure to obtain a patent, he formed a 
partnership with Mr. Sellon in the same. year, and the: 
manufacturing the Volkmar-Sellon improved plate. They did well, 
and I imagine that Volkmar took out of the enterprise 500,000 dols. 
Then his partners, disliking his methods of business, offered him a 
small sum to withdraw from the firm or threatened to force him 
out, He took the small sum and went to Paris. The ssion 
of so much money troubled him, so he consulted with M. Phili . 
the most famous speculator who has appeared in Europe since 
George Law’s day. Philipart gave him some points, and he specu- 
lated on the Paris Bourse. On the whole he was fortunate in this 
venture, and soon acquired a reputation for t strategic powers. 
Volkmar was active until his death, but lately he suffered so many 
severe losses that he became despondent. Volkmar’s methods were 
peculiar, and his reputation for cunning caused him to be viewed 
with suspicion. He never failed to get into difficulties with all his 
confréres, except Philipart, with whom he did not dare to trifle. 
His is a remarkable life. Beginning without trade or profession, 
then becoming an electrician, appropriating his employer’s ideas 
and making a vast fortune on them in a foreign country. A specu- 
lator, first successful and then a loser, and finally dying by his 
own hand. His system of storage is in general use even now in 
England and the United States.” The body of Volkmar, formerly 
a resident of this city, was found in the Seine on the 22nd ult., 
with a bullet through his head and his pockets rifled. He is sup- 

to have been murdered, and his own pistol was found in his 
ouse. The affair created a great sensation in the French capital. 
He visited New York in 1881,—Scientific American. 
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RAILWAY MATTERS. 


Mr. ALEXANDER McDONNELL, M.I.C.E., has resigned his posi- 
tion of locomotive superintendent of the North-Eastern Railway. 

A DEPUTATION recently waited on the New South Wales 
Minister of Works, and urged the desirability of constructing a 
railway from Narrabri to Walgett, a distance of about 110 
miles, 

Tue Bulgarian Government has appointed a Commission to 
inquire into the question of the hase by the State of the Varna 
Rustchuk Railway. Among the Commissioners is a former Minister, 
M. Jelescovitch. 


WE have received a copy of the second edition of the handy 
little pocket-book of the ‘* Universal Tables for Ranging Railway 
Curves, a plicable to Metres, Feet, or Gunter’s Chain,” by Mr. 
J. L. Galliott, M.I.C.E., and published by Messrs. H. Sotheran 
and Co. 

Tuer Arlberg Railway from Innsbruck to Bregenz, on the Lake 
of Constance, was formally inaugurated on Saturday by the Em- 
peror Francis Joseph. This gives France a road into Italy without 
using German lines. The new route will save a distance of about 
ninety miles between Paris and Belgrade, for Salonica, Constanti- 
nople, and the East. 

A PASSENGER train on the Indiana and Western Railroad was 
thrown off the rails in Illinois on the 17th ult. by a broken rail. 
The coaches were badly wrecked, and fifteen persons were wounded. 
The Democratic candidate for the Vice-Presidency, Mr. Hendricks, 
was in a coach which rolled 20ft. down an embankment, turning 
upside down. He is, however, still the candidate. 

THE Minister for Public Works of New South Wales has given 
instructions to the Engineer-in-chief for Harbours and Rivers to 
confer with the Engineer-in-chief for Railways, as to the best mode 
of connecting Sydney with the north shore by a bridge. At 
despatch of recent mail, the same Minister had under his notice 
tenders for duplicating the railway line from Parramatta to Penrith. 

Now that the juncture of the Metropolitan and Metropolitan 
District Railway is apy hing pletion, the Builder remarks 
that it is a proper time to call attention to the want of a connec- 
tion between the Great Western and Metropolitan Railways at 
Paddington—a connection, we mean, by which passengers may be 
able to pass from one station to another without climbing steps, 
and having to cross a crowded thoroughfare. Such a connection 
has now for some years been in existence between the’ Great 
Eastern and the Metropolitan Railways. 

Masor-GENERAL HuTCHINSON, R.E., on behalf of the Board of 
Trade inspected the Inner Circle Railway and its extensions con- 
necting it with the East London Railway at Whitechapel on the 
8th inst., and subject to certain small requirements being completed 
to his satisfaction by Saturday evening next, he stated that he 
would recommend the Board of Trade to tion the ing o 
the railways for public traffic. The Metropolitan and District 
Companies are now perfecting the working Sen so that 
the new line can be thrown open to public use on Wednesday, the 
1st of October. 


Amoncst the items of the Prussian Budget for 1884-85, the new 
State purchases of railways figure rather prominently; and it may 
be noted that the new lines taken over by the State since the 
1st of January, 1884, are as follows:—(1) The U; sper Silesian line; 
(2) Breslau-Schweidnitz-Freiburg line; (3) The Right Bank of the 
Oder line; (4) The Altona-Kiel line; (5) The Pozen-Creuzberg line, 
and the Schaumburg-Lippe portion of the Hanover-Minden Rail- 
way. In the case of the first four lines, the State has confined 
itself for the present, as on the occasion of former purchases, to 
taking over the administrative receipts and working of the lines, 
and the guarantees and obligations of the companies from January 
last, but the shares and debentures will be gradually called in and 
exchanged for Government Stock of the 4 per cent. Consols. The 
extent of the new lines is described as embracing a length of 
369872 kilom., thus bringing up the total extent of Prussian State 
railways to 18,924°43 kilom., and leaving 1700 kilom. of Prussian 
railway still in the hands of private companies. 

THE Railroad Gazette record of train accidents in July contains 
brief accounts of thirty-six collisions, forty-six derailments, and 
seven other accidents, a total of eighty-nine accidents, in which 
twenty-five persons were killed and 142 injured. As compared 
with July, 1883, there was a decrease of thirty accidents, of thirty- 
two in the number killed and of sixty-two in that injured. These 
accidents may be classed as to their nature and causes as follows : 

.—Collisions: Rear, 25; butting, 10; crossing, 1; total, 36. Derail- 
ments: Broken bridge, 5; spreading of rail, 6; broken wheel, 1; 
broken axle, 2; broken truck, 2; accidental obstruction, 2; cattle 
on track, 4; land slide, 2; washout, 1; runaway engine, 1; mis- 

laced switch, 4; rail purposely removed, 1; unexplained, 15; 
total, 46. Other accidents: Boiler explosions, 3; broken coupling 
rod, 1; accidental obstruction not causing derailment, 2; explosion 
of dynamite, 1; total, 7; full total, 89. Four collisions were 
caused by trains breaking in two, four by misplaced switches, two 
by the wrecking of other trains, one each by fog, by a runaway 
engine, by failure to use signals, by mistakes in giving or receiving 
orders, and by a car left standing on the train track. 

Since 1880 and to the end of 1883, Poor’s “‘ Railway Manual ” 
says, 28,405 miles of railroad have been built in the United States. 
The cost, as represented by share, capital, and debt, was about 
70,000dols. per mile, while Messrs. Poor state that the actual cost 
did certainly not exceed 30,000 dols, per mile, and they add that 
the whole increase of share capital during that period, nearly one 
thousand millions of dollars, and a portion of the funded debt 
besides, was in excess of cost of construction. The Engineering 
and Mining Journal, commenting on this, says:—Assuming that 
the actual cost of construction was not greater than the funded 
and floating debt, and some that is certainly water, the average net 
earnings of the railroads of the United States are about 9 per cent. 
Apparently in 1883, it was 4°49 per cent., so that one half of the 
entire nominal liabilities of the railroads of the country upon which 
they are expected to pay a fair return is simply and purely 
fictitious. For every dollar actually invested two are set afloat on 
paper. How onerous a burden upon the agriculture, the commerce, 
the manufacturing and mining interests of this country this 
enormous amount of fictitious capital must be may well be imagined. 

A CORRESPONDENT writing with reference to our recent article 
on ‘‘ An Indo-European Railway,” says:—‘‘ The whole line, from 
London to Bombay, has been calculated to extend over a distance 
of under 7000 miles, and this distance can be traversed in nine days 
at the rate of 35 miles per hour. The surveys of the line have 
been committed to the care of a well-known and distinguished 
French engineer. And he has been joined in the undertaking by com- 
petent English engineers. All of these feel confident that the under- 
taking will be attended with every success. That section of the 
line which extends from Tangiers to Cairo can be constructed in 
three years, while several parts of the same section will be open 
for working in two years’ time. The whole line, from Tangiers to 
Bombay, Calcutta, and Madras, will be open for traffic in five 
years’ time at maximum. No adequate idea can be given of the 
incalculable commercial advantages likely to be reaped by mer- 
chants and traders in this country, as well as in other European 
countries, from the working of the Indo-European line. It has 
been proposed to start a special mail train from London to Bombay 
every two days. This train will call at the principal stations only, 
will carry—light—Parcels Post, and will take first-class passengers 
only. An express train will start every day, carrying passengers, 
local mails, heavy Parcels Post, and other goods and articles of 
value. Other trains will start from London, such as will ensure 
the advantageous employment of every part of the line. The total 
receipts for the whole line, including those derived from carriage 
of passengers, mails, Parcels Post, goods, luggage, &c., have been 

ated and promise to yield a large revenue in return for capital 


NOTES AND MEMORANDA. 


OnE of the most attractive objects at the Nice Exhibition is 
said to be a Chinese clock which is only stated to date back to 
eight hundred years before the birth of Christ. 

THE Guion mail steamer Alaska has made another splendid 
passage, namely, 7 days 2 minutes. She -left Queenstown at 

.20 a.m., Sunday, September 14th, and arrived at New York at 
5 a.m., Sunday, September 21st. 

THE International Conference to fix a prime meridian meets in 
Washington on October Ist. Arrangements are now being made 
for the sessions in the State Department. Almost every country 
of Europe and America will send representatives, 


THE largest organ in the world has just been completed by Walck 
of Ludwigsburgh, and placed in the cathedral Church of Riga. 
The colossal instrument measures 36ft. in width, 32ft. from back 
to front, and 65ft. high. It contains no less than 6826 pipes, dis- 
tributed among 124 sounding-stops. 


THE deaths registered last week in twenty-eight great towns of 
England and Wales corresponded to an annual rate of 21°4 per 
1000 of their aggregate population, which is estimated at 8,762,854 

rsons in the middle of this year. The six healthiest places were 

righton, Plymouth, Derby, Birkenhead, London, and Portsmouth. 
The rate at Brighton per 1000 was as low as 9°2. 

In London 2604 births and 1373 deaths were registered last week. 
The annual death-rate from all causes, which in the four preceding 
weeks had steadily declined from 21°2 to 19°9 per 1000, further fell 
last week to 17°8. During the past eleven weeks of the current 
quarter the death-rate averaged 21°7 per 1000, against 21°1, 18°5, 
and 19°2 in the corresponding periods of 1881, 1882, and 1883. 


In 1858 the quantity of copper raised in New South Wales was 
58 tons, valued at £578. In the following year the quantity sank 
to 30 tons. Since then, with the exception of two or three years, 
there has been a steady annual increase, until in 1883 the quantity 
reached 8957 tons 7 cwt., valued at £577,201. The total quantity 
raised during the period 1858-83 was 61,051 tons 174 cwt., valued 
at £4,115,486. 


THE topaz has, it is said, frequently been met with in New South 
Wales ; a portion of a large bluish-green-coloured crystal, found at 
Mudgee, and now in a colonial museum, weighing several pounds, 
and others weighing several ounces are by no means rare. They are 
sometimes 2in. to 3in. long, and broad in proportion, especially those 
from Uralla. One found at Gundagai, of a pale blue-green tint, 
measured 3in. by 1}in., with a weight of 11 oz. 5 dwt. Another 
of a similar colour from Gulgong weighed 18 oz. avoirdupois. Un- 
fortunately, it had been broken into two pieces. The pale bluish- 
— tint is the most common colour. Sometimes they are slightly 
yellow. 


DvuRING the week ending August 23rd, 1884, in thirty-one cities 
of the United States, having an aggregate population of 7,332,800, 
there died 3474 persons, which is equivalent to an annual death- 
rate of 24°6 per 1000, an increase of 1°6 over that of the previous 
week. The deaths under five years of age were 48°9 per cent. of 
the total mortality, the percentage being highest in the Lake cities 
—viz., 58°4 per cent. The American Sanitary Engineer says :— 
“The rate in the North Atlantic cities was 24°8; in the Eastern 
cities, 25°2; in the Lake cities, 24°0; in the River cities, 21'8; and 
in the Southern cities, for the whites 23°7, and for the coloured 
34°7 per 1000.” 

THE latest census taken in Roumania gives the number of 
inhabitants at 4,424,961, of whom 2,276,558 are males and 2,148,403 
females. Classified according to their religious creeds, there are 
4,198,664 Orthodox Greeks, 134,168 Israelites, 45,152 Roman 
Catholics, 28,903 Protestants, 8734 Gregorians, 8108 Armenians, 
and 1323 Mahomedans. The foreign element in the population, 
apart from the Israelites, consists of 28,198 Austrians, ob2h Greeks, 
3658 Germans, 2822 English, 2706 Russians, 2631 Turks, 1142 
French, 167 Italians, and 539 of divers nationalities, making in all 
1,417. - The urban population is only 781,170, as against 3,643,783 
in the country. 


In an article on horses in The English Illustrated Magazine, it 
is remarked that ‘‘ probably the quickest time on record is that 
made by the late Lord Stamford’s Diophantus, a son of Orlando, 
who through Eclipse and other horses united the great Arab 
strains. Diophantus won the Two Thousand Guineas in 1 min. 
43 sec. The course is 17 yards over one mile ; and this time, over 
the same course, was equalled by Galopin, winner of the Derby 
in 1875, in his match against Stray Shot, dam of Shotover, who 
won the great Epsom race for the Duke of Westminster in 1882.” 
The speed given is equal to 35°236 miles per hour, a speed 
which we believe has n beaten. 

THE platinum diggings of Russia are near Bogoslowsk, Miask, 
Newjansk, and Nischnei Tagilsk, in the Ural Mountains. They 
were discovered in 1824; and at six places—in 1868, 1869, and 1870 
—from 494,000, 367,000, and 263,000 tons of sand, 6675, 7770, and 
6455 lb, of raw platinum were obtained respectively. The metal 
contains always some other substances; thus Le Play found, in a 
sample from Nischnei Tagilsk, 75°1 platinum, 1°1 palladium, 3°5 
rhodium, 2°6 iridium, ‘6 osmiridium, 2°3 osmium, “4 gold, 1 copper, 
and 8‘1 iron. The raw metal is almost entirely sold to England 
and Paris, at a price of about £14 per Ib. of pure metal. Itis there 
refined before it can be worked up into manufactured articles. 


As the benefit accruing from the covering of water pipes with 
felt in recesses in the outside walls of buildings has been ques- 
tioned, when the pipes are subjected to a long attack of cold with 
no circulation of the water, except that which can go on within the 
pipes themselves, the American Sanitary Engineer cites an experi- 
ment of Mr. Rossman’s—of the firm of Mead and Rossman—which 
goes far, it says, to prove the value of this comparatively inexpen- 
sive precaution. ‘Some few years since the question was mooted, 
when the gentleman above named, to prove the matter to his own 
satisfaction, caused three similar bottles to be filled with water and 
placed in the area during a severe cold season. One bottle was 
uncovered, one had thick brown paper pasted on it, and one was 
covered with a thickness of fin. of hair felt sewed on. The 
uncovered one burst the first day; the one with the brown paper 
one burst on the third day ; and the one covered with felt remained 
uninjured until the cold oe had passed. From this the gentle- 
man reasoned that, while theoretically correct, so long as the 
water can receive no addition of heat, it will freeze through felt if 
exposed for a sufficiently long time; that our periods of cold suffi- 
cient to freeze the water pipes of a house are not sufficiently long 
in this latitude if ordinary precaution is taken with felt.” 


THE use of aluminium in the arts has been much restricted by 
difficulty of {soldering it, éither to itself or other metals, A 
French engineer, M. Bourbouze, has overcome this. The process 
consists in plating both surfaces to be soldered, not with pure tin, 
but alloys of tin and zine, or, what is better, tin, bismuth and alu- 
minium, &c. Good results are obtained with all such alloys, but 
those containing tin and aluminium are best. They should contain 
different proportions, according to the work the soldered parts 
have to do. For parts to be fashioned after soldering, the alloy should 
be composed of 45 parts of tin and 10 of aluminium, as it is suffi- 
ciently malleable to resist the hammer. Pieces thus united can 
also be turned. Parts which have not to be worked after being 
soldered may be united with a soft solder of tin containing less 
aluminium. This last solder can be applied with a hot soldering 
iron, as in soldering white iron, or even with a flame. Neither of 
these solders requires any prior preparation of the pieces to be 


soldered. It suffices to apply the solder, and extend it by help of 

the iron over the parts to be joined. When, however, it is desired 

to solder certain metals with aluminium, it is best to plate the part 

of the metals to be soldered with pure tin. It is sufficient then to 

apply to the part the aluminium plated with alloy, and to finish 
operation in the usual manner, 


MISCELLANEA. 


At the International Forestry Exhibition, Edinburgh, Messrs. 
Robey and Co. have been awarded the highest award, a gold medal, 


for engines and machinery. 


THE Cambria Ironworks, the largest Pennsylvania iron com- 
pany, have reduced wages 10 to 20 per cent. from October the 1st. 
he cause is depressed trade. 


THE chief offices of the English and Scottish Boiler Insurance 
Company, Limited, in Manchester, have been removed to larger 
premises at 58, Fountain-street, 


HER Majesty’s Gunboat Wasp sunk suddenly off Tory Island, 
Donegal Coast, on Monday afternoon, only five out of -eight 
crew being saved. Satisfactory accounts as to cause are not yet 
forthcoming. 


On Saturday last Messrs. Oswald, Mordaunt, and Co. launched 
a fine iron sailing ship of 1500 tons register and of the following 
dimensions :—Length, extreme, 351ft., breadth 38ft, 3in., depth 
of hold 32ft. 9}in. 


A VERY mig and useful pamphlet of eighty pages, entitled. 
“Gas Burners, Old and New,” by Owen Merriman, has been 
—- by Mr. by King. It contains a historical and 
escriptive account of the progress of invention in gas burning 
and contains an account of the theory of lumi busti 7 

A DESPATCH, dated the 19th inst., from Panama, sates that 
the final contract for cutting the last section of 30,000,000 
cubic metres of the canal has been signed between the canal 
company and the New York Dredging Company, a firm of 
American contractors, the price being lf. 45c. per metre. The 
work will be finished by 1887. 


A NEw law for the protection of trade marks has been promul- 
gated in Servia. By the Anglo-Servian treaty of commerce, 7th 
February, 1880, Article 9, British subjects are entitled to rights in 
relation to trade marks similar to those enjoyed by natives of 
Servia. Servia is also one of the signatories of the International 
Convention for the protection of Industrial Property, 20th March, 
1883. In order to obtain the benefit of the new law the owner of 
a trade mark should deposit three copies of the mark at the 
Belgrade Court of Commerce, within one year from the 19th July, 


Mr. G. H. Stayton, who has for nine and a-half years so well 
filled the position of surveyor of Chelsea, has resigned that appoint- 
ment, and intends leaving England for Australia before winter. It 
is well known that during Mr. Stayton’s period of office the most 
important works ever carried out in Chelsea have been designed and 
completed by him. These include several miles of new sewers, 
increase in streets from 26 to 35 miles, and 54 miles new streets 
and courts, improvements in street lighting, the establishment of 
extensive wharves and plant, ard many other marked improve- 
ments. His — on electric lighting are widely known. His 
resignation has been received with much regret by the vestry. 


On the 23rd inst. Mr. G. Skelton launched at Millwall, a 
smart little steam yacht, the “Daisy,” which has been built 
for Messrs. James McEwan and Co., of London, for their colonial 
trade at Fiji. She immediately afterwards ran a very successful trial 
trip. Theyachtis35ft. long by 7ft. beam, and constructed of Siemens 
steel, with rounded steel gunwales and steel turtle back forward. 
A galvanised iron fresh-water tank is fitted amidships to feed 
boiler, and a trimming tank in the bows. The engines are of the 
inverted direct-acting high-pressure , 4in. diameter of cylinder, 
by 5in. stroke mounted on steel columns. Boiler of steel, with 
brass tubes. th boiler and engines were constructed by 
Messrs J. J. Seekings and Co., Gloucester. The yacht is also 
fitted with two masts and a full suit of sails. 


A CONFERENCE was held on Monday between the provisional 
committee of the Manchester Ship Canal and the Mayor of Man- 
chester and parliamentary sub-committee of the Corporation, with 
a view to arrive at an agreement by which the Corporation should 
subscribe a sum equal to a rate of 2d. in the pound, and become 
co-promoters of the Canal Bill. It is now proposed to carry the 
canal along the Cheshire side to the Mersey from Runcorn to the 
deep sea, and it was stated that although this scheme would be 
rather more costly than the first proposal, it would have the 
advantage of providing a deep-water way from the first lock toa 
point opposite Warrington without a single intervening obstacle. 
It is now proposed to take the M ter 1 se for docks. 
The Mayor decided to call a public meeting of the ratepayers to 
take a vote on this matter. 


On the 20th inst. a double-ended quadruplex propeller steamship, 
the Snowdrop, was launched from the yard of Messrs. Allsup and 
Sons, at Preston. This vessel is the second of two sister ferry 
boats, building to the order of the Wallasey Local Board, from the 
designs of their engineers, Messrs. Flannery and Fawcus, of Liver- 
pool. The draught of water being limited, it is not ible to 
obtain the immersion of sufficiently large screw propellers of an 
ordinary type, and therefore the system of having four screw pro- 
pellers, viz., two at the bow and two at the stern, has been resorted 
to. The vessels are 130ft. long and 35ft. wide, and present an 
extremely large deck surface for the dation of p gers, 
They have engines working at 1001b. steam pressure, the highest 
pressure yet used on the Mersey. It is expected that they will 
steam about 124 miles an hour. They are built of steel, and will 
be fitted with the electric light. 


On the 23rd inst., a powerful steel twin-screw salvage tug, the 
Bulldog, was launched from the shipyard of Messrs. E. Finch and 
Co., Chepstow, for the Bristol Docks Committee. The A ape 
dimensions are 92ft. length over all, 20ft. breadth, 10ft. depth 
moulded. She is specially fitted for salvage purposes, being sup- 
plied with a 5-ton swing crane placed amidships, a steam-driven 
capstan and winch combined forward, and an 18in. centrifugal 
pump placed just aft amidships, and strong towing gear at end 
of boiler casing. The crew are berthed in after part of vessel under 
deck. Complete chequered iron deck runs fore and aft, and barlow 
rail belting entirely around hull. Two steel boilers, designed for 
120 lb. working pressure, and two pairs of compound surface con- 
densing engines of 30 nominal horse-power each, will be fitted by 
the builders. The hull is built considerably in excess of Lloyd’s 
requirements, the scantling required by Lloyd’s for the 100 Al 
class in iron being throughout substituted by steel of same thick- 
nesses. The boat and her machinery throughout has been built 
from the design and under the superintendence of Mr. John Ward 
Girdlestone, engineer to the Bristol Docks. 


THE coal mines in the Nord district of France produced 3,789,000 
tons of coal last year, an increase of 3 per cent. on the quanti 
for the preceding year. That amount was raised by seven 
companies, the largest, the owner of the Anzim Collieries, pro- 
ducing 2,182,000 tons. To raise the total 19,880 men were 
employed, about 15,510 being underground men. As the number 
of workmen were fewer than in the preceding year, and as the 
yield was more in the total, it is evident that the average output 
of the miners was greater. It was for the past year 244 tons per 
man. The annual wage per man was on the average 1086°21f. per 
man, not £45 per man per year. Even this was above that for the 

receding year. It is added that the coal cost on the average 


5°69f. per ton, and that the realised price was also on the average | 


11°26f. per ton. The important facts in the return are that the 
French miners are increasing their yield of coal, and that the 
individual pits are increasing more, but it is needless to add that 
in both particulars they are far below the yield of our own 
collieries. In the South Durham district, for instance, says the 
Newcastle Chronicle, each of the miners employed brings out on 
the average over 380 tons of coal yearly, but in the French district 
7 the miner brings out only 244—a very important difference 
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TO OORRESPONDENTS. 
*," We cannot undertake to return pag sy or manuscripts ; we 


must therefore request 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 

be accompanied by a large envelope legibly directed by the 


answers received by us may be forwarded to their 
taken of ti 


which do not comply 


Reservoir.—The ratio of moments of factor of safety ~ will have to select 
at ae 2 will, guided by experience, Consult Tue ENGINEER, 11th 
Oc! 
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THE EXAMINATION OF WATERS, 


Dr. Aneus Smitu, while more generally known as the 
Chief Inspector under the Alkali Acts, was engaged during 
the last few years of his life in sundry investigations con- 
nected with the pollution of water, and in this capacity 
held the office of an inspector under the Rivers Pollution 
Prevention Act of 1876. As the result of his inquiries, he 
presented two reports to the Local Government Board. 
One of these was issued in May, 1882, and the last a few 
days ago, its appearance being subsequent to the death of 
its author. In fact, the demise of this laborious worker 
and original thinker took place while his last report under 
the Alkali Act was passing through the press, in which docu- 
ment he made reference to his “ prot iliness,” which he 
said could “only be cured by rest.” He also made mention 
of his “lengthened investigation under the Rivers Pollution 
Prevention Act,” the report of which he described as being 

yintype. It is fortunate that this was the case, for 
otherwise we might have lost the fruits of a painstaking 
and important inquiry. This zealous servant of the public 
was remarkable not merely for the positive results which 
he achieved, but for the suggestions which he threw out; 
and he has done much to moderate the extravagant notions 
to which at times there has been a tendency amon 
scientists in dealing with sanitary questions. We wil 
acknowledge that there is something rather perplexing in 
the report which has just been issued, and there are pas- 
sages which might be cited by the ultra-purists in support 
of their doctrines. At one time we find the judicious 
investigator himself startled at the phenomena which 
he had conjured up. Thus, when declaring that 
the Thames waters showed distinct inferiority to the 
hill waters, he says: “As I feel deeply the respon- 
sibility of publishing these results, I was at first 
not inclined to give the names of the different water 
companies from which the specimens were taken.” But 
he _— on to say, “ The results of examination of sewage 
and sewage rivers, the decomposition of nitrates, and the 
escape of free nitrogen, the wonderful effects of putrefac- 
tion in destroying living organisms, the marvellous power 
of oxidation in finishing the process, and the complete dis- 
appearance of diseases, or what we may call the germs of 
disease, after the fountain head is left, abundantly prove 
that nature has taken care that curative and purifying 
influences shall be rapid and exist almost everywhere. 
That the water of the Thames, even after being filtered, is 
less pure than waters of the uplands of England, is 
described as a truth that “can hardly be called new.” But 
the claim is made that the difference “can be subjected to 
measurement, and put into the form of figures so far as 
certain qualities are concerned.” Could the effect on 
health be measured with equal certainty, the gauge would 


bestill more valuable. But the expert says, “that question 
I must leave for the present.” 

In discussing the examination of waters, Dr. Angus 
Smith speaks of himself as having long been conscious of 
the imperfect nature of chemical analysis as applied to the 
question which so often presents itself, “Ts this water well 
fitted for drinking or the preparation of food?” He thus 
found himself very desirous of obtaining a plan which 
might be able, by means purely chemical, to give us some 
idea of the amount of vitality, vegetable or animal, exist- 
ing in water, when the microscope failed to guide. Mr. 
Heisch had made use of sugar as a test for water, and was 
the first to do so, But Dr. Angus Smith appears to have 
carried the inquiry further, and with marked success. Sugar 
when put into water produces fermentation, and hydrogen 
gasis liberated. But we are now shown that the quantity of 
gas thus produced varies in accordance with the amount of 
zymotic impurity present in the water. It may be said 
that this is just what might be expected. But Dr. Angus 
Smith proceeds to take another step, asserting that his pro- 
cess measures “the amount of organic activity amongst 
the microbes—at least of a certain class—which exist in 
the waters.” Boiled water yields no hydrogen, neither 
does water that has been obtained by distillation. The 
question as to the kind of microbes producing the decom- 

ition, receives the answer that “ they are such as, if in 
rge numbers, render water impure to the senses.” But 
are these microbes such as produce disease? Or are they 
composed of two classes, one hurtful, and the other not so? 
The idea presented to us is, that the hydrogen is a measure 
of the presence and activity of microbes that are capable 
of producing disease, though there is a distinct admission 
that organisms may not be in all cases unwholesome. 
That the hydrogen test is really a measure of hurtful 
activity is thought to be more or less proved by the fact 
that the amount of hydrogen is in direct proportion to the 
uantity of sewage mingled with the water. Admitting 
that the argument is in the nature of a speculation, we 
are ur to look upon it ‘as one which gives us some 
hope of advance in this department of knowledge. It is 
suggested that in sewage we have, at some stage or other, 
the germs of every disease existing in the community, and 
perhaps, if intensified to a certain point, “the germs of 
every possible disease.” If, indeed, we now possess a 
means of calculating the force developed by microbes, we 
shall be able to calculate the electrolytic power of the 
movements involved in the life of a single organism, and 
hence determine its mechanical equivalent. This seems 
a rather far fetched speculation. All depends on the cer- 
tainty that the measurement of zymotic action by the 
evolution of hydrogen may betakenas a measure of the germs 
of disease. It is clearly a point gained, and one possessing 
great practical importance, if we can bring these disease 
gm, so to speak, “to book.” Dr. Koch claims to have 
ound the germ of cholera, and Dr. Angus Smith has appa- 
rently discovered or perfected a method by which the germs 
can be made to indicate their presence and afford a measure 
of their force, even when undetected by the microscope. 
Still, we do not quite understand or perceive that harm- 
less organisms are not mixed up with those that are inju- 
rious, so that the former help to swell the aggregate of 
hydrogen. If all the microzymes are disease-producing 


Smith tries to soften down the feeling of alarm which his 
researches may have a tendency to create, by suggesting 
that some organisms may be of an innocent nature. Thus 
he says: “These bacteria found in the waters which we 
examined are not germs of disease necessarily; we are 
drinking them constantly.” 

The manner in which air interferes with zymotic action 
is an interesting and important part of this subject. Dr. 
Angus Smith cites some experiments conducted in Paris 
on the sewage of that city, showing that when air is 
blown into “sewage water,” the properties and composi- 
tion of the liquid are rapidly modified. “The water 
saturated with air is no longer liable to putrefaction.” In 
order to prove this, we are told, we may take a stoppered 
bottle filled with ordinary sewage water, and a Saker 
filled from the same source, the contents of the beaker 
being aérated. At the end of twenty days or less, the 
sewage water in the bottle will have become “black and 
infected,” while that in the beaker “is still clear and in- 
odorous after two months.” This description is hardly so 
full and precise as could be wished ; but of the fact which 
it is intended to prove there need be no doubt. But 
putrefaction has its value, as destructive to germ life. 
Oxidation completes the process, and the germs are thus 
destroyed. This aids the doctrine of the self-purifying 
power of rivers, Dr. Angus Smith did not arrive at the 
conclusion that the Thames afforded London a drinking 
supply that was altogether pure. Despite the natural 
processes calculated to destroy the germs of disease, that 
is to say the living organisms present in the water, he con- 
sidered that most of the rivers in the vicinity of large 
towns contained impurity in excess of the purifying in- 
fluence. That some of the organisms should escape with 
their lives down the valley of the Thames was not to be won- 
dered at or doubted. On this point we would observe that 
a great many microzymes are likely to mingle with the 
water of the Thames below Barking, and to go a long way 
before being broken up and oxidised. ut London, 
though decidedly a “large town,” does not pollute its own 
water supply. The pollution of that supply must be from 
localities higher up the stream. That this pollution is 
extremely minute, and is so destroyed by aeration and 
filtration.as to be practically eliminated, is affirmed by 
some of the most eminent chemists of the day. Dr. Angus 
Smith tested the London supply both by the hydrogen 
method and by the gelatine process of Dr. Koch. The 


’| results may be taken as showing the relative value of 


different. waters, as, for instance, that the Manchester 
water is superior to the London supply, or that one London 
company supplies better water than another. But there 
is no proof that the London water is other than wholesome. 
How it can be bad is difficult to understand, in view of 
the teaching as to the self-purifying power of rivers, and 


remembering also the care that is taken to keep offensive 


creatures, so much the worse for mankind. Dr. Angus | As 


matters out of the Thames above es Lock. One 
curious fact is that the London waters of February 15th, 
1883, when mixed with 80 per cent. of distilled water, 
gave results similar to those obtained with London water 
alone. Had the London waters been bad, such a large 
admixture of distilled water must have ameliorated their 
condition. In April last year, sundry waters were ex- 
amined by the gelatine test, when the sample of the West 
Middlesex supply was pronounced “one of the best of 
the series.” is was in comparison with the Man- 
chester water, and the water of Loch Katrine, as well as 
sundry metropolitan supplies. _We do not observe that 
in any instance the water of the Kent Company was put 
to the test. 

The action of gelatine on water, according to the process 
devised by Dr. Koch, is to give an “expansion” to the 
living germs. That is to say, it cultivates them. The 
water to be tested is mixed with a due proportion of 
gelatine, and is exposed to observation in a glasstube. The 
condition is noted daily for several days. The most 
objectionable manifestation is when the surface of the 
gelatine becomes liquid. The depth to which this extends 
is taken as a measure of the sewage pollution. In the 
experiments conducted during several days in April, 1883, 
we find that the Lambeth, Grand Junction, Che West 
Middlesex, and Southwark and Vauxhall samples main- 
tained a firm surface of gelatine. There were other indica- 
tions—as there were also in the Manchester and Loch 
Katrine waters—such as would betray the presence 
of living organisms; but what might be the quality of 
these creatures is not quite evident, and Dr. Angus Smith 
acknowledged that the point was undetermined. Ques- 
tions were thus raised which he confessed he was unable 


to answer; neither did he hope to solve the problem. 


except after a long period of sedulous investigation. “The 
exact physiological effect ” corresponding to the latter class 
of indications thus remained a mystery, and the scientist, 
after all his labours, was content to own that he was giving 
the public only a “minimum of information.” It is to be 
hoped that those who may pursue the inquiry will be as 
modest and cautious as the earnest expert who has just 

away, and will not omit the every day proofs of the 
potable value of Thames water. 


THE MAXIM MACHINE GUN. 


At this stage in the development of machine gun fire 
no new design is likely to meet with much attention unless 
there is something very striking and promising in it. 
The machine guns already in use have been so far per- 
fected in their working that nothing now entering the 
field is likely to overtake them and compete successfully 
with them on their own lines. To hope for success or, we 
might almost say, to hope for much opportunity of com- 
petition, an inventor must put forward fundamental 
advantages in principle such as can be shown sufficient to 
promise very decided superiority over the guns that have 
already found their way into existing armaments, and which 
will not readily be displaced. On this ground, and 
nothing less, must a machine gun, now brought forward 
by Mr. Maxim, to be seen at 57p, Hatton-garden, stand. 
Our readers can judge for themselves of bom epee of 
the principles oapeied in it proving successful in practice. 
to their originality and ingenuity in conception, we 
think there cannot be two opinions. 

In machine guns hitherto tried, the feeding and firing 
and the traversing have to be performed by manual 
power, and, however beautifully carried out, the operator 
In any competition for speed is pretty severely tried; and 
one operator alone can hardly manipulate the machine at 
high speed, and in his breathless condition alter its direc- 
tion to any . Of course, the assistance of another 
man must og when the icular magazine from 
which the rounds are entering the gun is exhausted. 

Mr. Maxim, therefore, in his machine claims to have 
achieved a remarkable advance in making the recoil of 
his barrels work the feeding and firing gear; the operator 
kneels down quietly behind the breech and directs the 
barrel at his leisure exactly as he likes. There are clearly 
more advantages in this than appear at once. First, as 
noticed above, the heavy work of manipulation is saved ; 
secondly, the danger of a jamb from a delay or — 
is obviated, for the obvious reason that as it is the shock 
of discharge of each round that loads and fires the suc- 
ceeding one, when a cartridge hangs fire, the gun must 
wait for it, as without it there is no motive power to load 
the next round. This is clearly a very different condition 
of things from that in other machine guns, when a man is 
driving the loading and firing gear as oa as his strength 
permits, and when a jamb may be produced by delay; 
thirdly, a much greater rate of firing may be attained than 
by hand-driven gear, viz., 600 rounds per minute, instead 
of about 200; fourthly, the machine may be much lighter, 
and need not be clamped rigidly, as must be the case when 
a lever handle has to be violently worked on one side of it. 

The gun may be described as follows:—It has a single 
barrel, arranged in such a way as to recoil slightly in its 
bearings, the force of recoil of each round acting on the 
feeding and firing gear, so as to load and discharge the 
next round, and so on, round after round in succession. 
That is, the force of recoil extracts and ejects the empty 
case, brings the next round into position, pushes it home, 
and cocks and liberates the striker. The barrel recoils 
in. with its breech held firmly closed. This gives the 
bullet time to escape, and fly about 100ft., so that the 
gases have also abundant time to escape after it has left 
the muzzle. Then a locking hook, which has held it close, 
is opened, and the barrel is stopped, while the breech and 
extractor run on, carrying the empty case with them. 
This is ejected, and the succeeding round brought into 

ition by a feed wheel, when the return stroke, given 
9 a connecting rod, sends the charge home, closing 
the breech, pushing the barrel forward into the firing posi- 
tion, and finally releasing the striker which fires the round. 
The recoil of this round repeats the above movements, and 
so on, as long as filled cartridges are supplied and fired. 
Mr. Maxim on made his gun with a 0°45in. bore to fire the 
service cartridges, He has a pattern of cartridge case 
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which enables him to have a much simpler gun, because 
he is able to dispense with the recoil of the barrel proper 
and work with the breech recoil alone; but Mr. Maxim 
thinks it wiser to sacrifice what is necessary to enable him 
to meet all existing conditions. The gun without stand 
weighs about 60 Ib., a tripod stand for a man-of-war about 
130 Ib., and a carriage for field service from about 60 1b. to 
200 Ib., according to the requirements of the case. This 
tripod is about 3ft. high, and the piece from muzzle to 
rear of firing mechanism measures about 4ft. 9in. The 
gun can be left to move freely by hand for rapid change of 
ition, as in the case of torpedo boats or cavalry at short 
istances; or it may be clamped and traversed or elevated 
by slow or quick movement screws. The cartridges are 
fed either from a belt oradrum. The belt is preferred 
by many; General Sir G. Graham, R.E., we believe, for 
one. Each band or belt is about 7ft. long, and carries 333 
cartridges, and one belt can be joined on to another, so 
that a stream of indefinite length can be used with care 
and attention in placing the boxes containing each belt in 
position. The drum fits on to the top, and is, we think, a 
more ordinary and less complete arrangement; it only 
holds 96 cartridges, also, and a man would be much more 
likely to be exposed in changing drums than in arranging 
the belts, and he would be kept constantly employed; in 
fact, one man does not appear to be at all sufficient for the 
work in rapid firing. "When at full speed—600 per minute 
—allowing the bullets a velocity of 1200ft. per second, it 
will be seen that a stream of bullets is formed, 150ft. from 
bullet to bullet. Should all men near the piece be killed, 
the gun will go on firing as long as the supply of ammuni- 
tion lasts. Under these conditions, the barrel must 
become very violently heated. Some of our readers are 
perhaps familiar with the spectacle of machine gun barrels 
firing at a much lower rate of speed passing through the 
different tempering colours of steel. Mr. Maxim endeavours 
to provide for this by enclosing the barrel in an outer gun- 
metal case, which allows a large space between barrel and 
case to be filled with water. Finally, he has devised a 
plan for carrying the smoke off from the muzzle. 

The natural objections that appear to suggest themselves 
are—(1) that the opening of the breech by recoil is difficult 
to manage safely at so great a rate. We think, however, 
if it is clearly understood that the breech must remain 
completely closed—indeed, no more opening than any 
breech-loading cannon during recoil—until it has reached 
a point when the bullet is 100ft. away, it will be seen that 
there is no danger of escape of gas. We should be rather 
curious to see what would happen if a bullet lodged in the 
bore; but this is an awkward contingency for any machine 
gun. (2) It may be objected that a miss-fire stops the 
firing for the moment, while in many machine guns it 
merely involves the failure of one bullet, the cartridge 
being ejected and the firing going on without interruption. 
We are sorry to say that this very obvious objection did 
not occur to us while inspecting the gun, so we have not 

iven Mr. Maxim an opportunity of answering it. 

erhaps the machine can be sent on by hand instantly; 
but we think cartridges for this gun ought to be as free 
from miss-fires as possible, as the loss of a number of rounds 
delivered in quick firing must be serious. 

Altogether, we think the gun a wonderful design, and 
one which naturally attracts much greater interest than 
almost any piece in the same stage of development. The 
speed of firing, the ease of working, and saving of expo- 
sure of men promise great practical advantages, and the 
extreme neatness of the idea of the automatic system, by 
which each round fires itself and works the gear at exactly 
the speed that suits its own behaviour, is very attractive. 
We hope shortly to give illustrations of the working parts. 


GAS ENGINES. 


Tue extensive employment of motors of from }-horse 
power and upwards to about 8-horse-power, has made the 
modern gas engine a very popular machine. From a 
scientific point of view it is interesting, as involving in 
the theory of its action some disputed points, more espe- 
cially with reference to the combustion of the gaseous 
charge, and the way in which this is affected by the 
mode of admission of gas and air. One of the most 
protracted of recent patent infringement cases was 
that of Otto v. Linford, a case which was carried to the 
Court of Appeal by the plaintiff. The case was first heard 
before Vice-Chancellor Sir James Bacon, who decided 
against the plaintiff on the ground of want of novelty, 
as reported at length in Tue Enerneer of August Ist, 
1881. Inthe Court of Appeal, it was heard before the 
Master of the Rolls and Lords Justices Brett and Holker, 
as reported in our impression for the 3rd February, 1882. 
The decision of Vice-Chancellor Bacon was here reversed. 

As an important part of the history of the gas engine, 
these cases were of very great interest, and will continue 
to be so for some time. The Otto gas engine was 
admitted to be a great stride upon all gas engines that 
had preceded it, and all the theoretical and practical 
points of importance in the construction of the engine 
were fully set forth by the different witnesses on each 
side, ahd were put before the world with remarkable 
clearness in the decisions of both courts. The theory put 
forward to explain the results obtained in the Otto engine, 
and the form of indicator diagram obtained, was that the 
engine was so arranged in its parts that a charge of incom- 
bustible gas or atmospheric air was first admitted to the 
cylinder, that a combustible charge of mixed air and 
were subsequently admitted, that these two charges did 
not completely mix before ignition took place because they 
had not time to do so, and that in consequence of this 
arrangement and action of the charges, the air acted as a 
cushion and absorbent of heat, the effect being a more 
gradual combustion and gradually decreasing pressure, 

iving an extended expansion curve and securing greater 

uty from the gas used. Days were occupied in the dis- 
cussion of this question of the arrangement of the charges, 
with arguments for and against more or less poco 
diffusion of the gas throughout the combined charges. 
Men of high reputation gave it as their opinion that the 
two charges remained practically distinct, while men of 


ual ability disputed this. The compression of the charge, 


which was a feature of the Otto engine, was not ur, as 
a novelty, except in the first — the trial. A gradual 
explosion, or combustion rather than explosion, was claimed 
as the effect of the arrangement of the two charges, and 
this, it was urged, gained the higher economy which marked 
the Otto engine as a result of lower temperature and less 
loss of heat conveyed through the walls of the cylinder to 
the water jacket. 

In reviewing the evidence the Master of the Rolls said 
the Court “had only two claims in Otto’s specification to 
deal with, namely, claim No. 1, for admitting the com- 
bustible mixture with air separate from a charge of air or 
incombustible gas;” and claim No. 2, for “ compressing by 
one instroke of the piston a charge of combustible and 
incombustible fluid drawn into the cylinder by its previous 
out-stroke, so that the compressed charge when ignited 
propels the piston during the next out-stroke, and the 
products after combustion are expelled by the next in- 
stroke of the piston, substantially as herein described.” 
The Master of the Rolls added, “ the compression was old, 
but Otto claims the combination of compression with his 
system of introducing air and this combustible mixture so 
as to make, as he says, a gradual explosion or increase of 

wer.” 

The trial had thus shown that compression might be 
generally used; and further, that so long as the whole 
cylinder charge was mixed before entrance to the cylinder 
they could, of course, be used, and more than this, that the 
compression of such a mixture might be used. 

In commenting upon the whole case in our impression of 
the 3rd February, 1882, and with a view to the possible fur- 
ther development of gas engines and their manufacture, we 
were led to ask whether such a combination might not be 
useful. As remarked by a correspondent in our impression 
of the 10th of February, 1882, the indicator diagram obtained 
from the Lenoir engine did not differ materially in the 
character of its expansion curve from that obtained from 
the Otto engine; and experience in several ways indicated 
that the gradual expansion curve was not due to features 
wholly wanting in the earlier engines, and the indicators 
used were themselves not wholly ‘blameless for the imper- 
fect character of the diagrams from these. Recent experi- 
ence seems to be answering in a most positive way our 
question as to the possibilities of the use of a previously 
mixed charge and a certain amount of compression. 
There seems to be no doubt that its use may be wholly 
successful, and no doubt it will ultimately lead to very 
great improvement in the capabilities of gas engines, and 
to their very extensive use. Diagrams we have lately 
seen from an engine made by Mr. J. E. H. Andrews prove 
this, and show an expansion curve comparable in its 
steadiness with that of a good steam engine, although it 
is ae evident that the combustion took place entirely 
within the first ninth of the stroke. The fact that such a 
curve is not only obtainable, but is actually the curve 
produced by an engine which may be seen running at any 
time, removes all possible doubt as to the stratification 


hypothesis, and therefore takes away all room for opinion. 


on the matter. That thestratified cushioning did take place 
as asserted was never satisfactorily proved or disproved, 
but the evidence of practical proof that a long expansion 
curve is equally obtainable with a homogeneous mixture 
previously made, now establishes the fact that even if it 
does obtain in the Otto engine is not necessary to the 
same results in another engine. 

There is little doubt that compression judiciously carried 
out, and with proper relations between the capacity of the 
part of the cylinder swept through by the piston and that 
part only used as a charge holder, has a great deal to do 
with the gas engine success; but good as are the results 
obtained, there is yet a field of possible improvement in 
the duty of this motor which is vastly greater than in the 
case of the steam engine. 


OUR COAL EXPORTS, 


In the decline in quantity and value of the exports from this 
country which is general in several trades, it is to be noticed that 
the coal trade has no part. Last year showed the largest coal 
export, but this year there are indications that the quantity for 
the past year will be exceeded. For the first eight months of 
the past year the exports of coal were 15,029,000 tons, whilst 
for the same time this year the exports wére 15,648,000 tons, 
and the quantity shipped for the use of steamers engaged in the 
foreign trade was 50,000 tons more than in the first eight months 
of last year, so that the exports and the consumption in our 
foreign going vessels was 700,000 tons more in the first eight 
months than it was a year ago. It is satisfactory to notice, too, 
that the increase in the exports is spread over a very wide area, the 
only falling off this year being in the shipments to France and 
to Holland, though it is probable that to Italy we shall send less 
this month, and probably also to Spain. The losses from these 
southern countries, it is hoped, will be temporary only, and that 
returning health would increase the demand cannot be doubted. 
One of the causes of the large export of coals is, unquestionably, 
the lowness of the rates of freight, and there are no signs of 
any great change in this respect, so that there may be hoped 
continued large export. We have more competition to meet in 
some of the markets that we supply, it is true, but low freights 
and the comparatively low price of coal should enable us to 
meet it, and to obtain as large a share of the orders for coal, 
which are being continually increased. The same causes should 
enable us to open out other markets which need coal, and which 
we could supply. Our great ocean fleet is increasingly a steam- 
impelled one, and the power ought to be supplied by our own 
coal in a larger number of cases than it is, for whilst steamers 
obtain their supplies of best steam coal in the Tyne for less than 
9s, and at Cardiff for a little over, they have abroad to pay from 
30s. to 38s. at some of the coaling stations, so that it would pay 
in some cases to take more than is taken from our own markets. 


THE LOSS OF VESSELS, 


THE dispute that took place recently between the Board of 
Trade—or the officials of the Board—and the shipowners, has 
been of value in one way—it has directed attention to the 
manner in which vessels are lost. We have in the official 
registry for the past month a few facts which have an interest 
as bearing very directly on that question. From the register of 
shipping for both the United Kingdom and the Colonies there 


were removed 119 vessels of all kinds. Out of that number 
there were 24 sold foreign, or a fifth of the total. Out of the 
remainder 25 were wrecked, 17 were stranded, 10 were “lost,” 
17 were broken up, 3 were removed owing to collisions, 2 were 
“missing,” 7 foundered, 4 were burnt, 1 was abandoned, and 
the remainder were removed for “other causes.” It is evident 
on looking at that list, and at the summary of the causes of 
removal which we have quoted, that there is a very large pro- 
portion of the vessels lost for which no blame can be assigned to 
the owners in regard to the loss, The vessels sold, stranded, 
broken up, and in collision, form more than half of the total, 
and blame cannot be assigned in these cases to the owners, and 
probably the same remark might apply to the number wrecked 
and burnt, so that we have at once three-fourths of the loss in 
which the responsibility is removed from the owners; a state of 
affairs which is certainly not in keeping with the declamations 
to which we have of late been treated. If this official document 
is studied, it will be found that there is increased and increasing 
need for the improvement, not so much of the laws of insurance, 
as of the practice of seamanship. 


ECONOMY IN STEEL MANUFACTURE, 

FoLLowIne the progress by which science has enabled succeed- 
ing generations to live by utilising the manufacturing refuse of 
the processes of those who have gone before them, the basic 
steel maker of to-day should benefit by the ironmaking of 
yesterday. Such is the opinion of Mr. Richard Smith-Casson 
set forth at the Social Science Congress this week at Birming- 
ham. Nor is it easily seen why the suggestion should not develope 
into one of the most important branches of the utilisation of 
waste products. Of cinder from the puddling furnace capable 
of being utilised in the Bessemer basic process, there is, it is 
stated, more than 1,000,000 tons in Staffordshire alone contain- 
ing some 50 per cent. of iron, Whether the cinder as at present 
made in the Bessemer basic converter will be left as a legacy to 
future generations, or whether the efforts now being made to 
turn it to profitable account will meet with success, has yet to 
be determined. Mr. Smith-Casson, however, points out that 
since writing the paper, Professor Thomas Egerton, of the 
School of Mines, New York, has written him that in a small 
town near Essen the basic Bessemer slag is worked up into 
phosphate of lime, used for agricultural purposes, and the 
residue left capable of being used with profit in the blast 
furnace for making basic pig. The works and plant are very 
simple, but the proprietors assert that they are making a hand- 
some profit. 


LITERATURE. 


A Treatise on Ore Deposits. By J. AntHur Pauurrs, F.R.S, 
8vo., pp. 651. London: Macmillan and Co. 1884. 


ALTHOUGH numerous detailed memoirs upon mineral 
deposits have appeared at different times in English tech- 
nical journals, besides larger works dealing with the ores 
of particular districts, such as the late Mr. W. J. Hen- 
wood’s volumes of “ Observations on our Western Mines,” 
Mr. Wallace’s “ Alston Moor,” &c., the want of a general 
work dealing with the subject accurately, but without 
excessive detail, has long been felt; and this want will, for 
the majority of readers, be supplied by the volume now 
under consideration. The author, as is well known, is a 
mining engineer of large and varied experience, which 
becomes apparent in the relatively large amount of space 
devoted to the newer developments of minerals in 
America and Spain, when compared to the older districts 
in Western Europe. 

The work is divided into two parts—the first devoted 
to a general description and classification of the pheno- 
mena of ore deposits, which are illustrated in the second 
by examples collected from different mining regions in 
all parts of the world, classified geographically. The 
importance of the different localities is illustrated in the 
only way that is usefully possible, namely, by ample sta- 
tistical detail, the returns extending for several years; so 
that the progress or retrogression of any particular locality 
is readily seen. Departing from the practice usually 
adopted in similar works, the author omits all preliminary 
matter of a mineralogical character, the reader being sup- 

to bring a preliminary knowledge of the nature 
and properties of the miuerals useful as ores. The 
classification adopted is of the following character :— 
Superticial deposits: Mechanical placers, stream works ; 
Chemical, bog and lake ores. Stratified deposits: 
nodular iron ores; crystalline iron ore, magnetic hema- 
tite ores ; Ore-bearing sediments, Mansfeld and Commern. 
Unstratified deposits: True veins, segregated veins, gash 
veins, impregnatures, stockworks, fahlbands, contact 
deposits, chambers or pockets. 

As regards the origin of mineral lodes, the author, after 
passing in review the different theories of igneous injec- 
tion, deposit from above, sublimation, lateral secretion 
and deposit from below, notices the late work of Sand- 
berger and others on the presence of determinable quan- 
tities of metallic minerals in the rocks of metalliferous 
districts, and arrives at the conclusion that lodes may 
often have been produced by lateral secretion, without the 
intervention of a higher heat than that of the local 
atmospheres, and that these minerals may have been 
deposited from solutions at points not far removed from 
their original position. e action of heated water, 
whether due to central or volcanic heat, would, of course, 
be proportionately more efficacious. It is interesting to 
find that an observer of such wide experience as the author 
adopts this view, once unfashionable, but now coming into 
general acceptance. 

The second, or descriptive part, necessarily contains 
much information that es already appeared elsewhere, 
but in all cases references to the original authorities are 
given, and collectively the notices give the facts connected 
with the more important mines of the world in as com- 

ndious a form as possible. This part might have been 
improved by the addition of short generalised sketches of 
each country as a whole, preceding the detailed descri 
tion, as the names of famous mines, even when well- 
known to the initiated, do not of themselves convey much 
information to beginners without some kind of indication 
of their positions. Apart from this, however, the work is 
a very valuable one, and likely to prove of great service to 
mining men of all kinds. The illustrations are well 
executed from drawings that have been made with an 
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amount of care not usual in this class of figures, and are 
of a very effective character. 
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COMPOUND SEMI-FIXED ENGINE. 


On page 231 we illustrate a compound semi-fixed engine by 
Messrs. Robey and Co., the general design of which is that 
now so well known as the “ Robey” engine, introduced by this 
firm in the year 1874. 

Experience has shown that a compound engine is not neces- 
sarily more economical than an ordinary one, and in not a few 
cases where they are incorrectly made and used, the low- 
pressure cylinder acts as a brake upon the high-pressure, and 
thus a loss instead of a gain is the result. In working out the 
details of the engine illustrated, care has been taken that the 
best effect should be attained, and the result of using a high 
pressure with a receiver which is drawn upon by the low-pres- 
sure cylinder, as though it were a boiler, is a very high measure 
of economy. Steam is introduced in the small cylinder at 
120 lb. pressure, and by a suitable arrangement of valve gear it 
is exhausted from the high pressure at about 40 lb, per square 
inch, is expanded nine times, and discharged from the large one 
at atmospheric pressure. The exhaust from the large cylinder 
being discharged at atmospheric pressure only, there is no 
artificial draught in the chimney; but the consumption of steam 
is so low that with the ordinary chimney draught a full supply 
of steam is easily obtained. Both cylinders are jacketted with 
steam direct from the boiler, and the exhaust from the small 
cylinder being reheated in a receiver of large capacity, there is 
scarcely any loss of pressure between the two, the cut-off being 
so arranged as to equalise the pressure on both cranks. The 
crank shaft is of extra large diameter, and provided with bear- 
ings having horizontal and vertical adjustments. The principal 
dimensions of the engine illustrated are as follows :— 


Diameter of high-pressure cylinder .. 
Diameter of low-pressure cylinder .. .. .. .. .. I4jin, 
Boiler, double-rivetted in all its seams and tested by 

hydraulic pressure to 300 lb. per square inch, 

Interior of fire-box, width .. .. .. .. Sf 
Total heating surface .. .. . 345 sq. ft. 


The result of a large number of experiments made by Messrs. 
Robey with an engine of the size illustrated showed that they 
could be easily and economically worked up to 53-horse power 
with a consumption of only 848 lb. of water and 84 lb. of Welsh 
coal per hour, corresponding to a duty of 1°6 lb. per horse-power 
per hour, while experiments extending over several weeks gave 
a mean result of 1°8 lb. of coal per indicated horse-power—a 
duty, we believe, unapproached by other engines of the class or 
size. 

Diagrams from the engine exhibited at the Shrewsbury Show, 
of which we have some specimens, show that the valve gear is well 
suited to the work, and are of a character suggestive of the high 
duty obtained. 


ELECTRIC MASTHEAD AND SIDE LIGHTS. 


Last week an important trial was made, at the instigation of 
the Admiralty, at Portsmouth, having reference to the practical 
utility of the electric light for side lights and masthead lights 
on board her Majesty's ships. The experiments were witnessed 
by Capt. Carr, H.M.S. Crocodile, Capt. Douglas. H.M.S. Serapis, 
Capt. Dyer, H.M.S. Sultan, Mr. Marshall, Assistant Constructor, 
Portsmouth Dockyard, and other naval and dockyard officials, 
together with Mr. Lane, electrician, Portsmouth, and the 
Edison and Swan Company’s engineer, Mr. J. F, Allbright. 

After arranging to place 50-candle power Edison lamps in the 
ordinary port, starboard, and masthead lanterns of H.M.S. 
Crocodile, and an.ordinary oil light on the South-Eastern Rail- 
way jetty, alongside which the Crocodile is lying, as a standard 
to compare the electric light with, a launch which was used in 
making the trial proceeded to the St. Vincent training ship, a 
distance of about a mile, the electric light showing up in a most 
brilliant manner ; and here a signal was made to the Crocodile 
to substitute 16-candle power Edison lamps for the 50-candle 
power Edison lamps, the oil lights remaining the same. Natu- 
rally the result of this was to diminish the effect, but it enabled 
a little more careful comparison to be made between the electric 
light and the oil. When the 50-candle power lights were in, 
the difference was so great that no fair comparison could bo 
made out ; with the 16-candle power lamps in, the electric light 
appeared approximately to be twice as bright as the oil. The 
launch then steamed about another mile further off, until she 
came abreast of the Clarence pier, when owing to a slight haze, 
the oil light became invisible, while the electric light was still 
well in sight. 

The result of this trial was that the officers and others 
present expressed their complete satisfaction as far as the 
illuminating power was concerned, and we believe it is confi- 
dently expected that the Admiralty will now generally adopt 
the use of electric signal lights on Teed the ships fitted with 
the necessary plant ; and as the prejudice against the use of 
incandescent lights for signal lights has been, and still is, of 
a rather determined nature, we trust that this trial made by the 
Admiralty, and the opinion that they have come to, will 
the prejudice alluded to, and that 
we ore long see all our large mercantile ships usi 
electric signal lights. 


THE CHICAGO RAILWAY EXPOSITION. 
No. XV. 

BEtow and on page 230 we give further illustrations of 
the American car, of which we published engrav- 
ings on page 164, The illustrations now given are Figs. 81 
and 82, elevation and plan. respectively of the bogies of 
this fine car, and Fig. 83, an end view of the same bogie. 
These drawings are especially interesting as showing the 
construction of the most highly approved form of bogie, 
with the Master Car Builders’ andand sizes of axle and 
other parts. 

In concluding ‘this series of articles on the railway 
appliances exhibited at Chicago, we regret the unavoidable 
omission of any notice of many ingenious 1ailway appli- 
ances which are novel and interesting to English engineers, 
most of whom will find in a trip to America much that 
will amply repay them for the journey. To a young and 
energetic man with a good knowledge of his business, 
America offers a field not only for a passing visit, but for 
a prolonged residence in a country, 
where few, if any, branches of the profession are over- 
crowded. 

Among the most noteworthy exhibits were two locomo- 
tives, one of which might fairly lay claim to be considered 
the largest locomotive in the world. We illustrate a 
similar but still larger engine since built for the same 
railway. 

The gold medal for the best invention, or the best new 
principle in railway awe was awarded for the engine 
exhibited by the Philadelphia and Reading Railroad. A 
very similar engine was illustrated in THe ENGINEER 
some time ago, and we merely note some special 

ints about an engine which has, since the close of the 

xhibition, excited much interest in different parts of the 
United States. 

The engine is built after the designs of Mr. John 
Wootten, now general manager, and formerly locomotive 
superintendent of the line. This railway owns a large 
number of collieries which produce anthracite coal, a fuel 


Trials were afterwards made with a passenger train of 
twelve cars, and freight trains of twenty-five loaded cars. 
The engine performed her work very satisfactorily, steam- 
ing wel et meme coal, and using either anthracite or 
inferior bituminous coal, thus fully attaining the object 
of the inventor. . 

In Iowa, Dakota, and other North-Western States good 
coal is very expensive, as it has to be hauled from 500 to 
1200 miles, and the coal found on the spot possesses only 
about 30 per cent. of carbon. The Wootten system of fire- 
box will apparently be able to burn this coal successfully, 
and the subject is, therefore, one of considerable import- 
ance to these progressive States. The native fuel found in 
many of our colonies is also very poor in carbon, and pro- 
duces a large amount of ash, and the difficulty experienced 
in burning this coal by methods at present in use, should 
induce colonial engineers to investigate the merits of the 
Wootten system. 


Owing to the draught being spread over so large a fire- 
grate, even the extremely small coal used will not lift 
under ordinary circumstances, and the few cinders carried 
over the brick arch or wall are deposited in the dead angle 
between it and the tube plate ; and are neither lodged in 
the tube and smoke-box, nor shot out at the chimney top. 
No spark arrester is really required, but to conform with 
the law of the State of New Jersey, in which the engine 
runs, a wire netting with mesh 24 to the inch is fixed 
vertically in the smoke-box close to the tubes. 

The engine is fitted with steam reversing gear, operated 
by a single handle, the cocks of the steam and oil cylinders 
being coupled together. The driver moves the handle 
, until the index shows the gear has reached the position he 
| wishes, when the restoration of the handle to the middle 
| position locks the reversing motion firmly, by closing the 

communication between the two ends of the oil cylinder. 
| Stops are provided, which prevent the steam piston striking 
the cylinder ends, should the oil cylinder fail or the driver 


“keep the handle in the forward or backward position too 
| long. 
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which burns with an intense heat, destructive to ordinary 
fire-bars and fire-boxes. The small coal was formerly 
regarded as a waste product, but after a long series of 
experiments a locomotive was devised that would success- 
fully burn this coal, any piece of which will pass through 
a ring jin. diameter. The te is of very large size, 
68 square feet area, measuring 8ft. wide by 8ft. 6in. long, 
and the bars are composed of tubes through which water 
freely circulates. At the end of the grate nearest the 
tubes is a vertical brick arch or wall, over which the flame 
— into a combustion chamber, which measures 2ft. 7in. 
rom the brick wall to the tube plate. The blast pipe can 
be made of large diameter, and the combustion is far 
slower and less vivid than in locomotives with the 
ordinary size of grate. The fire is kept level and about 
4in. to 4tin. thick. The method of firing is some- 
what peculiar, the firemen scattering each shovelful 
broadcast over the fire, which is at a dull red heat instead 
= the white heat usual on a locomotive when working 
nard. 

An engine with a te of such abnormal area and 
width must necessarily be of somewhat special design, and, 
therefore, the grate and part of the ee ae is not only 
above the frame, as is not uncommon on anthracite burn- 
ing engines, but is above the driving wheels, the centre of 
the boiler being raised about 1ft. llin. above the usual 
height. As the fire-box occupies nearly as much width as 
the widest car, the cab cannot be put outside it, and if put 
behind it the driver could manifestly obtain no proper 


i'view of the track. The driver’s cab, therefore, is situated 


in front of the fire-box, and encloses the dome, which is 
placed nearly on the centre of the boiler barrel. The 
driver occupies one side of the cab and stands alongside 
the barrel of the boiler, while the fireman stands on the 
tender to fire; but as the cab has doors both back and 
front, he can readily communicate with the driver by 
walking over the top of the fire-box casing, which is 
provided with hand rails for the purpose. There are two 
separate steam gauges, one for driver and one for fireman. 
The back dampers alone are used; they hinge from the 
bottom, and when open fall into a horizontal position, and 
rest on the tender footplate, forming a fall plate between 
engine and tender. 

This description may read strangely to one accustomed 
to the routine of English practice, But a ride on this engine 
shows what good results are obtained by means which at 
first sight appear somewhat fantastic. The engine rides 
very smoothly and easily, and handles a fast express, a 
heavy a er train, or a goods train with equal facility. 
In trials made on the Chicago, Burlington, and Quincy 
Railroad, between Chicago and Aurora (I.M.), during the 
Exposition, the engine exhibited attained a speed of sixty- 
miles per hour for three consecutive miles, drawing a train 
of four cars, each weighing about twenty-one English tons, 


The crosshead and slide blocks are of steel, cast in one 
piece, phosphor bronze gib-headed rubbing pieces being 
rivetted to the steel slide block. The solid cast iron 
crossheads, which were universally used in the States until 
a few years ago, are now generally superseded by some 
arrangement similar to that used on this engine, as with 
the increased size of cylinders, cast iron was found liable 
to break transversely between the small end pin and the 
piston-rod socket. 

The coupling-rod brasses are tightened by means of a 
sliding wedge block, through which a screwed bolt is 
rowan, Hata form which seems less open to objection than 
the bolts and straps usual on American coupling-rods. 

The engine and tender are fitted with a complete system 
of water pipes and india-rubber hose for coolin 
hot bearings. These appliances cost but little, an 
though they may be seldom required, they enable an 
engine with a heated bearing to continue her work 
without delay. 

* The engine exhibited was built by the Philadelphia and 
Reading Railroad, at their shops at Reading, Pa., and is of 
the following dimensions :— 


Cylinders 184in. diameter by 22in. 
Diameter of driving wheels ... 8 
Diameter of bogie wheels... ... ... 2 6 
Distance between centres of coupled wheels nF 
Diameter of boiler at smoke-box end ... 
Diameter of boiler at fire-box end... .. . 4 103 
Length of fire-box, inside... ... ... oe 
Width of fire-box, inside... 
Length of combustion chamber, inside ... oe we 
Diameter of chimney... ... ... 0... 0... 
Diameter of blast pipe, variable from ... 4in. to 5in. dia. 
Sectional area of tubes, inside... ... 514 sq. in. 
Heating surface— sq. ft. 
345 iron tubes, 9ft. 2in. long, 1hin. dia., outside ... 1232 
Total heating surf: 
Tons cwt, 
Weight on driving wheels ... 8 
Tota in working order ... ... ... 40 1 
Tractive force per lb. average pressure per sq. in. 


The powers of endurance of both American engines aud 
their drivers is well shown by the fact that this engine ran 
a passenger train over 850 miles of the Baltimore and 
Ohio Railroad—a line which is noted for its heavy 
—— and sharp curves—in three days, the average 

ay’s work being 283 miles. The fuel used was soft bitu- 
minous coal; steam was well maintained, and it was found 
unnecessary to clean the grate bars the comparatively low 
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temperature in the fire-box preventing the formation of 
inker, and allowing the ash to fall in the ash pan. 

. Some observations were made on behalf of the Jury of 

Awards as to the amount of coal burnt during the experi- 

ments on the Chicago, Burlington, and Quincy Railroad. 


- The engine conveyed a train of forty-five empty cattle cars 


from Chicago to Aurora, the gradients being, on the whole, 
against the load, and returned with a train of five pas- 
senger cars. The weights of the trains were not ascer- 
tained, but probably the cattle train weighed about 
425 English tons, exclusive of engine and tender. The 
ne train would probably weigh about 90 tons. 

e goods train miles being about thirty-six, and the 
passenger mileage about thirty-eight, the total train mile- 
age was about seventy-four miles. The total amount of 
coal burnt was 7980 lb., and deducting half the weight of 
the useful coke found in the fire-box after the trip— 
150 Ib.—the actual gross consumption of coal was 7905 Ib., 
or 106°8 lb. per mile. Assuming that 50]b. per mile was 
burnt in running the passenger train, the consumption in 
running the goods train would be about 167Ib. per train 
mile. This very heavy consumption is, no doubt, partly 
attributable to the inferior quality of the coal, bituminous 
slack. In the absence of any chemical analysis, or any 
definite statement of the amount of ash it contained, it is 
difficult to form any just idea as to the economical use of 
this fuel in the Wootten engine. No observations what- 
ever were made as to the amount of coal burnt during the 
trials with waste anthracite. In fact, the subject of coal 
economy is one that has not yet received its due share of 
attention in America. The mere fact that an engine will 
steam satisfactorily, and pull heavy trains, when burning 
bad coal, is sufficient cause for congratulation, without 
inquiring too closely as to the amount of coal burnt. It 
may be added that the bituminous slack evaporated 5°95 Ib. 
of water per lb. of coal. A trial with coke was made, the 
train consisting of ten cars when running up the prevail- 
ing grade, and one special car when returning. The con- 
sumption is stated to have been 601b. per mile for the’ 
round trip; 6°87 Ib. of water being evaporated per Ib. 
of coke. 

Messrs. Cooke and Co., of Paterson, New Jersey, 
exhibited an enormous engine, Mastodon, built for the 
mountain inclines on the Southern Pacific Railroads from 
the designs of Mr. A. J. Stevens, General Master 
Mechanic of the Central Pacific Railroad, which line 
leases the Californian division of the Southern Pacitic 
route. The engine exhibited is of the following dimen- 
sions, but we give illustrations, which will be found on p. 
238, of a larger engine, E] Gobernador, which has since 
been built at the Central Pacific shops, Sacramento, for the 
same service, working freight trains over the heavy 
inclines encountered in crossing the Roeky Mountains. 
The indicator cards shown in our illustration, page 238, 
were taken from the engine, Mastodon, on a trial trip, 
January 27th, 1883, between Brockville and Newcastle, 
two stations on the Central Pacific Railroad. The absence 
of compression is very noticeable, and is due to the use of 
no less than four separate valves for each cylinder, a main 
valve with riding cut-off valves being provided at each 
end of the steam chest. A slight inequality in the point 
of cut-off is due to the expansion of the valve spindle, 
connecting the two cut-off valves inside the steam chest. 
The valves having been set correctly in the shop, the 
expansion of the valve rod moved the front valve, and 
consequently altered the point of cut-off at the front end 
of the cylinder. The weight of train on the trial trip 
was as under :— 


20 loaded cars, total weight ... . 377 tons (of 2240 Ib.) 
Engine and tender ... ... ... 
Radius of curves 8$chainsor... ... ... 573ft. radius, 
Resistance due to gravity ... ... 20,480 1b. 
Resistance due tofriction, say ... ... 3,680 Ib. 
Total resistance... ... ... ... ...... 2,416 Ib. 
Tractive force per lb. average presssure 

per square inch in cylinder... ... ... 24,160 lb. 


It would therefore require about 107 lb. average pressure 
per square inch in the cylinders to haul the loads at a 
steady speed. Owing to the late cut-off in full gear an 
average pressure of 124 lb. per square inch is shown on ane 
indicator card taken at 50 revolutions, or eight miles per 
hour. The following are the relative dimensions of the 
two engines :— 


| Mastodon. El Gobernador. 


Diameter cylinders... ... ... ...|  20in. 2lin. 
Diameter driving wheels... ... ...| 4ft. 5in. 4ft. 9in. 
Tractive force in lbs. per wend 

average pressure per square>| 22674 lb, 278°6 Ib. 


inch on pistons ... ... ... 
Number of wheels coupled ..._ ...| 10 
Total number of wheels, E. and T.) 20 26 
Weight on driving wheels .. |45tons 17ewt. 57 tons 3 cwt. 
Weight ontruck ... ... .... 9tons lewt. 8tons 
Total weight of engine ... ...| 54 tons 18ewt. 65tons 3 cwt. 


Weight of tenderempty... ... ...| -- 22 tons 12 cwt. 
Capacity of tender gallons water .. 3000 
Extreme length, engine and tender 64ft. | 65ft. 5in. 
Diameter boiler... ... ... ... ...| 4ft. 
Length of tubes... 12.0 12.0 
Diameter of tubes ... | 2hin. 2in. 


The valve gear of El Gobernador, which is shown 
on page 238, is an improvement on that of the Masta- 
don, inasmuch that only two excentrics are used instead of 
six, and four valves in all instead of eight. There are four 
valve spindles in each case, but as the engine has fewer 
oe and is more than equal in power to two ordinary 

nglish goods engines, the complexity is more apparent 
than real, as the following table shows. 

A model of the valve gear of El Gobernador was ex- 
hibited, and showed that the distribution given is excellent, 
the steam port is opened quickly, the valve then remain- 
ing almost stationary until the port is closed even 
more quickly than it was opened. e lead given is ve 
small, and the total amount of opening when working wi 


some degree of expansion is not great; the valve motion 


is therefore more suitable for heavy freight engines than 
for express engines running at a high speed, and with 
considerable expansion. 


Relative number of parts. {El Gobernador. 
Diameter cylinders... ... ... ...| lin. 17in. 
Diameter 4ft. 9in. 5ft. 
Tractive force per lb., average f 

pressure per sq. in, in cylinder \ 278°6 lb. 238°6 Ib. 
Total number of slide valves... ... 4 4 
Total number of valve spindles... 4 4 
Total number of excentrics ... ... 2 8 


Coupling and connecting rod bear- 
ings, including coupling rail 20 24 
Pins in valve motion, No. ... ... 25 18 to 36* 
Driving wheel axle-boxes, &c., No. 10 12 
Carrying wheel axle-boxes, &c., No. 16 12 


The Mastodon was one of the few engines in the Exhibi- 
tion which are fitted with bush ends in the coupling rods. 
The great height of the cab, with its clear story roof, and 
the enormous size of all the parts, especially of the cylin- 
ders and steam chest, made this engine a conspicuous and 
remarkable sight. It is fitted with a steam brake and 
steam reversing gear, controlled by an ordinary spring 
catch reversing handle—which, however, is only connected 
to the main valve—the cut-off being varied by another 
reversing lever working on an ordinary notched quadrant. 


THE AMERICAN SYSTEM OF ELECTRIC 
LIGHTING. 

Etectric lighting in the United States is at the present 
time almost entirely confined to are lights, which are very 
generally employed not only in the large cities, but also in 
the smaller towns where oil is the only other illuminant. 
The brilliant appearance of the streets contrasts favourably 
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with those in England, as with a very few exceptions arc 
lighting for streets is a thing of the past, and we are rele- 
gated to what, under the very best conditions, is a poor 
substitute, namely, In America, as at home, the gas 
interest is controlled by powerful companies, and it is not 
to be supposed that these have given up the battle and 
allowed their electric rivals to obtain the contracts for 
lighting the streets without great opposition. In New 

ork and Boston large lamps were erected burning each 
from six to sixteen times as much as the ordinary 
street burner ; the price of gas was cut down to about one- 


* This number varies according to the arrangement of valve gear 
adopted, 


third; still it was found that each of them cost the city 
just about double what was being paid for electric light. 
These torches, as they are called, were set up to show that 
gas in improved burners could compete successfully with 
electricity for extensive illumination; but the result has 
been most disastrous to those concerned in the under- 
taking. The average price of gas in the United States 
may taken at 2dols. per 1000 cubic feet; in some 
places, however, it is customary to allow a rebate for cash 
of 20c. to 30c. per 1000ft. The usual contract price for 
electric light is 50c.—2s. 1d.—from dusk to midnight, or 
75c. from dusk to daylight ; and this price includes carbons 
and maintenance of the lamps in repair. The Street 
Commissioners of the city of Hartford report: “ Where 
the gas lamps burning twenty-six nights per month cost 
the cit 35 dols. each per annum, experience shows that 
each electric light displaces 6} gas lamps, and Caen at 
least ten times the light. At 65c. per night each, these 
electric lamps burning twenty-eight nights per month 
instead of twenty six, cost the city 21190 dols. per annum 
each, against 227°50 dols. for the 6} gas lamps, showing a 
et saving of 15°60 dols. per annum for each electric 
light.” 

The companies principally engaged in this business are 
Maxim-Weston systems ; the first, although the latest in 
the field, is rapidly distancing its competitors both as 
regards the number of lights maintained and the cost of 
them. The usual plan adopted in towns where there is no 
electric light is to start a supply station in some central 
position, and immediately to run overhead wires in all 
directions to suit the users of the light. For this purpose, 
where a street-lighting contract has to be carried out, 
poles are either erected on the side walk, or those alread 
carrying the telegraphic wires are made use of. Although 
great disfigurement of the streets is noticeable to English 
visitors, there is a certain advantage in being able to 
supply customers in all directions without going through 
the form of obtaining way leave, which is, moreover, often 
taken for granted without asking. The lamps are, asa 
rule, carried on wrought iron standards, which are let on 
to a cast iron base ; in oe the Brush lights are 
fixed to the side of the posts which carry the electric light 
circuits above in the usual way. In some instances a light 


tower is erected, which is either of an open work design, 
as shown in Fig. 1, or consists of a central post, round 
which the are lampsare slung in a frame, which is lowered 
for trimming purposes. The tower system does not appear 
to increase in favour, but has its advantages for open sites, 
and has been adopted by the authorities for lighting the 
bend of the East River, New York, where the obstruction 
known as Hell Gate has been removed. The tower in 
uestion is of the description illustrated, and is 175ft. high. 
e question of lighting from central stations has often 
been discussed, and certain difficulties have been brought 
forward, such as the noise, and the consequent nuisance to 
adjoining property. . These objections have been met by 
special arrangement of the machinery, and stations are 
now found in the most busy streets of the American cities. 
One of the newest is that erected by the Merchant’s Light 
and Power Company, of Boston, which consists of a base- 
ment and dynamo room above, the length of which is 110ft., 
and width 46ft. The boilers, six in number, are fixed in the 
basement, ventilation being maintained by two fan blowers. 
Coal is run into bins from the street ; it is then mixed, 
weighed, and transferred to the furnaces by small cars. 
The engines, which are all of the Armington and Sims 
pattern, are in the dynamo room, and are in the centre 
of the room, the Thomson-Houston dynamos being in 
a long line on each side. The wiring is arranged 
so that the negative wires from the dynamos run 
under the floor, as are also the short-circuiting field 
wires, while the positive wires are run along either 
wall, and on the ceiling are those leading to the pilot 
lamps, one of each is included in each working circuit. 
The switch board is of special design, plugs being used 
which are so arranged that the circuit can be easily 
changed, and by means of wires leading from the field 
magnets to the board, they can be short-circuited so that 
the current may be interrupted without causing any flash. 
In smaller installations the distribution switch shown in 
Fig. 2 is employed, which fulfils the same purpose. When 
finished, this station will contain sixteen engines and thirty 
dynamos, each producing thirty lights. There are forty 
smaller supply stations now at work under licence, and as 
these average 100 lights each, and only represent the enter- 
prise of a single system, an idea can be formed of the exten- 
sive business in are lighting throughout the United States 
and contrast it with the results obtained during the same 


period in England. With reference to Fig. 2, it should be 
noted that the loose handles on each side are slid on the 
brass pieces, 
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Turover the courtesy of Mr. T. A. Walker, C.E., the con- 
tractor for the construction of the tunnel, we are enabled to 
give the accompanying sections of the Severn tunnel, and they 
will also serve in further illustration of the paper by Mr. John 
Clark Hawkshaw. They also help to a conception of the size 
and difficulties connected with the undertaking. No drawings, 
however, can convey an adequate conception of these. Nothing 
but a visit will do this, and no one can make such a visit without 
being impressed with the grandeur which characterises the 
undertaking in its realities, as compared with works of any 
magnitude on paper. The courage and perseverance displayed 
by engineers in Mr. Walker’s position are such as would make 
the obstacles usually met with in what are commonly described 
as difficult pieces of constructive work seem really trivial. The 
enumeration already given of the number and sizes of the pumps 
required to keep down the water, convey nothing as to the 
almost insuperable obstacles which the inrush of over two 
millions of tons of water per day have put in the way of finding 
room fur and modes of proceeding with excavation and masonry, 
as well as provision for the escape of this river of water. At 
the recent visit of the Institution of Mechanical Engineers, Mr. 
Walker, who sumptuously entertained the visitors, told a little 
of the difficulties that had to be overcome, and he told of the 
troubles the pumps had given him. 

The following table gives some figures not given in the paper 

referred to:— 


Description and Capacity of Engines and Pumps. 


Remarks. 


| 
Sea w: | un, 15. 18 orizon 
15| 7] 18 |2 2 
+, (A¥leton-lane) 2 
Ludbrook (old pit)... 1, bucket | 31| 9) 60 |9 0. 60in, 
| gine beam 
35| 9; 70 19 No. 3, | $8 
| 70in. beam - 33 
|_| | engine $3 


| do. do. 

(iron pit) bucket 9 75 

+ plungers| 26 | 50 

” (new pit) 2) ” 18 | 10 v 70 

bucket 28| 10 | 5‘ 
5m, 4chs. (winding | 

pit).. 1) plunger 20 
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18§|3 horizontal 
Do. (pumping pit) 2 18/ 8} 2% |4 0 r 
bucket 41 |9 0) beam engine 
ars e+ plunger | 7 22 engine 
154) 7) 16 | 2 0 orizontal 
Hill'shaft 15h} 7| 183] 3 0| 
Shaft at 6m, 83 chs. 2 buckets 15 | 18}|3 


Never has a piece of work been carried out necessitating such 
enormous pumping power. The undertaking has now been in 
hand about eleven years, and three thousand men are employed 
on it. For these and their families Mr. Walker has built a small 
town, with provisions for education and recreation. 

Some time since the chapel built by him for their use was 
burned down, and as an illustration of what may be done in 
building, it may be mentioned that a large well-built stone 
chapel, of an unusually substantial and comfortable character, 
capable of seating about 1200 people, was re-built in three 
weeks. Our longitudinal section of the tunnel, see page 233, is 
made in three parts for convenience. The middle and shorter 
pieces give the English side, while the lower part joins the 
upper part, and shows the approach to the Welsh side. In the 
right-hand part of the upper section will be seen the position of 
the great head wall that was built to keep back the water, and 
in which is placed the door, which had to be shut by a diver. 
For this purpose he descended the shaft and traversed a consi- 
derable distance therefrom, under water—a long distance from 
any possible chance of help should accident happen. He suc 
ceeded in the job, and nothing but remarkable courage enabled 
it to be done. 

In the longitudinal section the parts in which the mason 
are completed and partly completed are shown by the blac 
and black and etched sections ; and the relative positions of the 
tunnel itself, the driftway, and barrel drain are shown in the 
transverse sections as they occur at A A, near the Sudbrook 
side. The great head wall has yet to be removed, and in order 
to grapple with the pent-up water, a driftway is being driven 
from within the tunnel to get round this a and get at the 
water, so as to keep it under control. This is a difficult opera- 
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tion, and one attended with great possibilities ; but no doubt 
Mr. Walker will be able to overcome this, and he hopes to run 
trains through the tunnel next July. Mr. Walker is ably 
assisted by Mr. A. G. Luke, the resident engineer, and by his 
own able staff; Sir John Hawkshaw, and Mr. Chas. Richardson, 
the projector of the tunnel, are the chief engineers. 


MAGINNIS’S UNIVERSAL SECTOR. 

Amongst the smaller articles exhibited at the recent Wolver- 
hampton Exhibition, was the “ universal sector,” by Mr. James 
P. Maginnis, 23, Queen Anne’s-gate, Westminster. The instru- 
ment is shown in the annexed figure, and has an arm movable 
about the hinge shown, the arm and the edges of the sector being 
divided, as represented in the illustration. The instrument is 
readily adaptable to several different purposes. (1) Dividing a 
line into equal parts. This is done by first setting the movable 
arm A at some division on the straight line scale, the number of 
which is conveniently divided by the number of parts into 
which the line is to be divided--if into 8 parts, say at “80,” as 
shown. The instrument is then placed on the paper, so that the 
line to be divided, when produced, passes under similar readings 
on the scales marked on the two arms, and at the same time the 
portion of line on which divisions are to be marked must be 
intercepted between the movable arm A and the right-hand arm 
B; and by moving the arm to the correct points on the straight 


line scale the corresponding divisions can be marked off on the 
line to be divided. (2) Ascertaining the proportions between 
lines. This is done by first fixing the movable arm in such a 
position that the distance between “100” on A and “100” on B 
is exactly equal to the length of the longest line, and then 
placing the instrument on the other lines, one at a time, to find 
at what points their extremities touch similar readings on each 
of the scales A and B. For instance, if the extremities of a line 
touch at 45 on each scale, then that line is ;4%;ths, or 45 per 
cent. of the length of the first line.. (3) Finding the centre of 
a circle is accomplished by placing the instrument on the paper, 
so that the edges of the two arms B and C are tangents to the 
circle; and then drawing a line down the edge A when that arm 
is on the centre point “60.” If this is done at several points 
round the circle, where the several lines intersect will obviously 
be the centre of the circle. (4) Reducing or enlarging the ordi- 
nates of railway or other curves is done by the converse of the 
method adopted for finding the proportionate lengths of lines. 
For instance, if the original ordinate is equal to the distance 
between “100” on A and “100” on B, then a line four-fifths of 
that length will be found between “80” and “ 80,” and so on for 
other ratios. (5) Angles may be set off or subdivided by using 
the scale marked “ arcs and angles.” Being in handy form, the 
instrument commends itself to all engaged in plotting, designing, 
and other work. 


INTERNATIONAL INVENTIONS EXHIBITION.—The latest date for 
sending in applications for space has been extended from the Ist 
October to the 1st November. 


PNEUMATIC STREET RAILWAY. 


THERE has just been completed at the Risdon Ironworks, San 
Francisco, an experimental car to be run with compressed air by a 
new os a trial of which was made recently. The subject is 
one 0’ t interest, more especially as the system will be tried 
where close comparisons can be made between it and both cable 
and horse car as to relative economy. In the new plan there isa 
storage and charging pipe which carries the air below the surface 
of the road all along the route, contiguous to the track. 
Through a system of valves attached to this pipe, closely set 
together within the track, the pipe may be tapped and the receivers 
replenished at any and all points on the route. In this way the 
system is so arranged that the car is never remove2 from its source 
of supply, and has no determined distance to travel with each 
charge, so that it may have a minimum capacity as to storage room 
and pressure of air instead of the maximum, as when the length of 
the journey to the charge is absolute and fixed. Compressed 
air motors have been run a definite distance without replenish- 
ing, as from end to end of a route and back, and suggestions 
have been made to run from station to station, using a 
pipe connection between, but in all cases provision has had 
to be made for carrying the heaviest possible load of pas- 
— under the most adverse circumstances likely to occur, 
such as those arising from very frequent stoppages, bad condition 
of the track, accidental delays, &c. The definite points could not 
be without refilling the receivers, and either the engineer 

to go or the motor itself had to be taken to the station off from 
the main line in the act of refilling, this system of operation lead- 
ing to all the difficulties which have heretofore surrounded the use 
of compressed air as a motive power for street roads. No practical 
system has been put in use so far by which the motor could be re- 
supplied with air at any and all points on the route. 

The motor which has just been tried is constructed as an open 
car, after the style of the cable road dummies, and the air receivers, 
are placed under the seats, From these receivers, which are con- 
nected by a pipe, a hose connection is made which terminates in a 
metal nozzle, in the end of which is fitted a valve to make connec- 
tion with the service pipe, as described hereafter. The main service 
pipe is placed underground, near the track, and is large enough to 

ve in itself storage capacity sufficient to insure that the drawing 
off of each — for the motors will not greatly decrease the 

ressure. It is thought that a pipe of 5in. or 6in. diameter will do 
or roads running cars five minutes apart, while it should never be 
less than 4in. in diameter. 

The main pipe is provided with right-angled branches, say eve 
300ft. more or less, which 1] to the centre of the track pon | 
terminate in valvular outlets. The nozzle connected with the 
reservoir on the cars fits into this valvular outlet, so that air comcs 
from the main pipe into the reservoirs when wanted. The 
connection is peculiar, and the action is automatic. When the 
nozzle is put in, the air can flow; when withdrawn, the valve in 
the outlet closes. This is an important feature, and the details are 
quite ingenious. Of course, other devices than this may be used, 
but a practical trial has demonstrated the utility of the plan 
adopted. It may be desirable, too, to place reservoirs at the outlets, 
so that a great volume of air may be immediately at hand to draw 
from, and a quick operation in replenishing the receivers affected. 
Air compressors may be placed at one end of the * ne only, or at 
both ends, as circumstances dictate. The air en:sines connect in 
the ordinary manner with the driving wheels on t‘1e cars. 

The system of operating is as follows :—The storage and supply 
pipe being filled with air, say at a pressure of 100 lb. = inch, the 
motor’s receivers are filled therefrom at the depét at full pressure. 
On starting out as it proceeds on its trip, the air is used on the 
motors either at full pressure direct from the receivers, or reduced 
to say 30 1b. by passing it through reducing valves. “It is expected 
that the new cars can run on the Howard and Mission-street 
routes, where they are expected to be placed, at a pressure of 30Ib., 
but this can be increased at will by means of suitable mechanism. 
When the conductor strikes the bell for a passenger to get on or 
off, the engineer stops at just where the next valve of the supply 
pipe is located or within a few feet thereof. These valves are 

laced at street crossings generally. The engineer then takes down 

is feeding nozzle and inserts it into the hole in the street, and 
connects. The air rushes through the nozzle and fills the reservoirs 
until the bell sounds to start, when the nozzle is taken up and 
replaced on its stand. The engineer need not wait to get the first 
few pounds of pressure, but may start with such pressure as he has 
obtained. In this way no unnecessary delay occurs. 

The car or motor need not be required to travel over six or eight 
blocks, or even a less distance, where stops are frequent. The 
valves may be placed at crossings, or even every 100ft. if necessary. 
It is desirable to be able to refill the receiver at every stop, to have 
great pressure when starting. Several suggestions have been made 
to operate street railroads with compressed air, carried near the 
track, but none have included within their scope the system here 
psy cope. which is the invention of Mr. George Pardy, of this city. 

n this system the maximum weight of the load and contingencies of 
the trip do not control, but have only the effect of limiting 
the distance the motor will be capable of travelling with- 
out having recourse to the supply pipe, constantly at hand. 
In fact, those stoppages, which are of necessity caused by 
taking or leaving passengers, are the only ones necessary 
to make, it being calculated that these will be ample in 
most cases to give the required opportunity to replenish the 
receiver. In running on this system they get over the great loss 
of power required to move acable. On the cable roads 68 per 
cent. of the power is necessary to drive cable alone without count- 
ing cars or passengers. Then, again, it is different from steam 
or in is only — fire 
the compressing machinery, ins of separate » boilers, &c. 
for each machine. They expect to utilise 50 per cent. of the useful 
effect of the compressed air. One engine supplies all the cars, 
These cars are expected to go up a grade of 1 in 15. 

The experimental trial of the system already made proved very 
satisfactory to the promoters. The car ran with 100lb. pressure 
for three-quarters of a mile one trip, and seven-eighths of a mile 
the second trip. The car weighed about 34 tons and the passengers 
24 tons. The highest speed attained was 16 miles per hour, and 
the car went up a grade of 1 in 37 at 8 miles per hour. The con- 
necting valve worked satisfactorily. It is probable that this system 
will be adopted by the Howard and Mission street car lines.—Min. 
and Sci. Press. 


Coat Mrnine In Cuina.—According to an official report 
_ last week, coal mining in China has its peculiarities. At 
iping the demand for lump or good coal is limited, and in almost 
all cases coal for native consumption will actually sell better when 
small than if it had a large proportion of lump—a rather curious 
state of affairs. Again, the natives have strange notions as to the 
rights of property. In spite of proclamations, &c., they began to 
mine coal in ground actually worked by the Kaiping Company, and 
naturally drained by its machinery. This led to riots and serious 
trouble. The company was promised a monopoly of mining within 
10 li of its colliery, but this arrangement does not seem to coincide 
with native notions of fair play, and, consequently, difficulties 
have arisen. A few accidents have lately occurred at the pit, and 
three men killed, chiefly caused, it is stated, “by attempts to rob 
pillars and by their own ee The coal-washing, brick- 
making, and tile plants, patent fuel machinery, and quarries are 
quite idle, and this, we read, is “‘ entirely owing to want of energy 
in opening up a market.” The opinion is expressed that all that 
is needed to make the company a perfect success is improved com- 
munication with Tien-tsin, even if only by railway extension to 
Pehtang, and effective commercial management of the company’s 
affairs in every detail under foreign control. 
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LETTERS TO THE EDITOR. 
correspondents. 


THE ROCKET OF SEPTEMBER THE 15TH, 1830. 

Srr,—I notice your article in yours of the 12th inst. I was at 
the opening of the Liverpool and Manchester Railway on the 15th 
of September, 1830, and well recollect seeing the Rocket. There 
must be some great mistake about the sketch you show in your 
supplement. Your figure at page 191 is as near correct as any 
man’s memory can say. On that day she had most certainly a 
wooden tender, with a wooden cask on it painted green, to hold the 
water. The cylinders were diagonal, as shown in that figure, and 
the chimney and top were the same. The fire-box was as shown in 
that figure. It is a great pity that such a nice little sketch as you 
have inserted should be handed down to mislead posterity, as it is 
certainly a most incorrect representation of what the Rocket was 
at the opening of the Liverpool and Manchester Railway, and some 
things glaringly point out there is some mistake. The tender, for 
instance, just such a tender as was introduced by Edwin Bury. 
The horn plates particularly denote this. The spring balance in 
this shape was not introduced till years after, neither was the 
—— top introduced in that shape until years after; and I am 
inclined to think that glass water gauge was not in existence; 
most certainly it was not on the Rocket in the form shown. The 
oil cup forged solid on the connecting rod strap did not exist. In 
fact, the cylinders were diagonal. The boiler is shown as if 
it were lagged with timber. The first introduction of boiler 
clothing was first a coat of felt; then covered with canvas, and 
stitched by a sail-maker, and painted green. There must be some 
fog about. Mr. Nasmyth says he made this sketch at Liverpool on 
the 12th of September, 1830, whilst the engine was at rest after 
some experimental trips the day before the opening. How is this? 
The line was opened on a Wednesday, the 15th of September, 
1830, and if Mr. N. made this sketch on the 12th, it must have 
been made on Sunday. Surely they would not be experimenting 
on the Sunday. I cannot account for it, but I have for many 
years thought that the Rocket would be more inquired after some 
i One day I was on the Rocket’s foot-plate, and a part of the 
old Rocket became detached. It almost instantly got into my 
hands, and has remained in my possession ever since. Why I 
should think so much of it at the time I do not know. I may also 
say that many of the locomotive engines which were running on 
the nw and Manchester Railway forty-five years ago came 
into my ds twenty years ago, namely, the Victory, Buffalo, 
Stag, and many others; also the Shark, which opened the Grand 
Junction Railway in 1837. I well recollect seeing the Rocket come 
to Oldfield Lane for the doctor to go to Mr. Huskisson, who, it was 
said, they had left at the rectory at Eccles. The news of the 
accident to Mr. Huskisson threw a great gloom over the day’s pro- 
ceedings. Some time after the train in which was the 
Duke of Wellington arrived. He was in a carriage trimmed all 
over outside with crimson cloth. After the — this carriage 
was put in a short siding near to the Ordsal e level crossing, 
and remained there until all the cloth rotted off it. I have a 
considerable collection of parts of early locomotives. 

Ashton-under-Lyne, September 15th. W. 


CONTINUOUS GIRDERS. 

Sir,—If the authors of the paper p. 171 had written “ the 
strain that the girder is subjected to” instead of “‘ the greatest 
strain that the girder can be subjected to”—p. 173 1. 18—and if 
they had not used the expression “rolling load,” I should have 
raised no objection ; buta rolling load may cover a portion of a span, 
and, although this is very seldom taken notice of, they must know 
very well that it is not right, as such loading produces greater mo- 
ments at certain points than the cases of loading considered in the 
paper. Between the supports and the points of contrary flexure all 
moments would be greater, and the increase at certain points may 
amount to 50 per cent. and more. 

I will now give a formula which I use for the calculation of 
these moments, and which, I believe, has not yet been published. 


Let A, B, C, D be the moments over four intermediate supports of 
& continuous girder of uniform section ; let the lengths of the three 
spans be m 1, /, m,/; the units of loading, p,, 2, p3; let the propor- 
tions of the loaded to the whole spans in the sense of the 
sketch be a, c, d, put for the sake of brevity. 

a= 2a? at; B= 2c? — = 4c? 4e3 + ef; = 2d? - 


1 
(2m (1 +m) A 
+ 2 (+m) (mip, a + 
c (2m, (14m) D ma 


1 
~ (1+m) +m) 


If, differently from the sketch, the load on the span B C joins B 
instead of C, 8 and y change places in these equations. There are 
here two equations for three spans and four moments, and there 
would be n — 1 equations for n spans and n +1 moments; but as 
the moments at the two ends would be nil, there would only be n — 1 
unknown moments. Putting in the above equations a=c=d=1, 


and m =m = 5, and eliminating A, we get the well-known 


+2(1+4)C4+,D- + = 
3, Westminster-chambers, M. Am ENDE. 


NEW SYSTEM OF MINING PLANS. 

Smr,—The usual system of mining drawings which 
several horizontal projections and vertical sections in order to show 
the strata traversed and the workings of a mine, has ofterl been 
found inconvenient and incomplete by engineers, and difficult of 
comprehension by others. These difficulties were brought more 

ly before me whilst I was engaged in making drawings of 
some of the gold and silver mines of Dakota, Colorada, and 
Nevada a few years ago, and made me consider whether by some 
means they might not be lessened. After considerable study I 
devised a system which shows the entire works and strata on one 
sheet, and is also practically useful to the engineer, as all parts can 
be measured by scale. 
mining engineers o' ornia, and highly approv: 

them. Such plans would be especially useful to the directors of 
mining companies in following the reports of the managers. 

Circumstances have led me to abandon the profession of engineer- 
ing, and my duties no longer allow me to devote myself to the 
perfecting and introduction of this new system. Is be glad to 
give further information to any of your readers who will take it up. 

South American Journal Office, JOHN SAMSON. 

37, Walbrook, E.C. September 20th. 


REBUILDING BLAST FURNACES. 
Sir,—I send you herewith a copy from an entry in an old di 
is worth giving apace in your valuable paper. The subject may be 


interesting to some of your readers who are acquainted with the 
history of the blast furnace. I do not intend to enter into the old 
methods and long process of blowing out, clearing out, and re- 
building of blast furnaces when that operation becomes necessary, 
but simply to show the method which I adopted on such occasions, 
I therefore shall give you the daily account as it was done. 


1856. 

July 17.—Stopped filling furnace at 5 p.m. 

July 19.—Saturday morning the last cast of iron was made. Began 
at 10 a.m. to take brickwork from tweers, and sand, 
&c., from front of dam; made an opening in the back 
tweer wall to admit a pipe to convey water inside the 
furnace ; turned a stream of water through a Sin. pipe 
upon the hearth and let it run constantly until Monday 
morning, leaving a man to during the whole 
time. 


July 21.—Began to clear hearth and bear, and take down stack. 

July 22.—Clearing hearth and bear; put a strong scaffold at the 
top of the square. 

July 23.—Got out the bear and loaded one bottom stone. 

July 24.—Set one bottom stone and loaded the other on the 


carriage. 

July 25.—Set the second bottom stone and prepared for com- 
mencing the hearth. 

July 26.—Levelled.the bottom stones, and set up small trammel 
for bosh and commenced the hearth. 

July 28.—Putting in the hearth. 

July 29.—Putting in the hearth and forming tweer holes. 

July 30.—Made up the tweers, and completed the getting out of 
the inside of the furnace to the top of the square. 

July 31.—Put in timp, levelled the work, put in five courses of 

h bricks, made all good, and backed up the work, 

Aug. 1.—Put in 14 courses of bosh bricks, which raised the bosh 
to the plate on the top of the inner square backed work, 
and made all good. 

Aug. 2.—Filled up the back of the work with sand; put in 14 
courses of bosh bricks. 

Aug. 4,—Put in 8 courses of bosh bricks, making in the whole 41 
courses, this completing the bosh. Put in 9 courses of 
lin. wall-bricks above the bosh. After bricklayers had 
finished work, the carpenters took down the scaffold 
from the top of the square and fixed the trammel for 
the building up of the inside of the furnace. 

Aug. 5.—Put in 13 courses of lin. wall bricks; backed up and 
built me outside red work to the second iron hoop. 

Aug. 6.—Put in 12 courses of lin. wall bricks ; backed up and 
built up the outside red work to the fourth hoop ; put 
up the first scaffold for outside work. 

Aug. 7.—Put in 24 courses of lin. wall ; backed up and raised the 
outside red work to the sixth hoop. 

Aug. 8.—Raised the outside scaffold; put in 22 courses of lin. 
wall bricks ; backed up and raised the outside red work 
to the ninth hoop. 

Aug. 9.—Finished the inside work and also the outside red work 
to the gallery ; put on the cornice and gallery frame. 

Aug. 11.—Filled in the ery frame; fixed the mouthpieces ; 
built up between them ; put on the ring and built u 
the tunnel head, and put on the first hoop; took 
the scaffolding and trammel out of the inside of the 

; made all clean and put in the first cokes for 
filling the furnace. 

Aug. 12.—Finished the tunnel head and began to fill the furnace. 

Aug. 13.—Put in the first mine between 11 and 12 a.m. 

Aug. 18.—Put on the blast at 3.15 p.m. 


I may just observe that in this instance time was of great im- 
portance for several reasons. The effect of turning the water on 
this mass of congealed material at the bottom of the furnace was 
this: that the water worked round and underneath it, and com- 
a broke up the stone blocks which formed the original hearth, 

eaving the bottom of the bear perfectly smooth. The size of this 
bear was about 14ft. long, 12ft. wide, and 4ft. thick, and the esti- 
mated weight from 35 to 40 tons. 

The first time I adopted this plan was in January, 1851; the 
second in January, 1852; the third in July, 1856; and the fourth 
in 1858. In each case the work was begun and finished within a 
few days of the same length of time. W. P. Bay iss, 

18, Perham-road, West Kensington, S.W., 

September 17th. 


THE KARTOUM CAMPAIGN. 

S1r,—I note your article upon the military in Egypt, 
and your tions as to what is going to be done there—as to 
which everybody appears ignorant. Permanent annexation of the 
country would, I think, be the best thing for both the Egyptians 
and ourselves; but assuming that the pledges given by Mr. Glad- 
stone forbid this, then the task becomes more difficult, but not 
impracticable. At all events, there is a case in point, viz., the 
temporary annexation of Java, in 1809, I think, where one able, 
honest, and philanthropic Englishman—Sir Stamford Raffles— 
accomplished such wonders in five years; raised the revenue of the 
island to eight times the largest sum ever realised by the grasping 
tyranny p ing his administration; and in doing this, he yet 
made all under his rule happy and prosperous, and, more it- 
able still, effected all these changes under the dispiriting feeling 
that all the good he was rye | might be of short duration, as Eng- 
land would, perhaps, not hold the country permanently. So it 

roved, as the Congress of Vienna by a stroke of the pen annihi- 
ted all his splendid reforms, and handed the country back to the 
Dutch, without any stipulations as to their preservation. 

Assuming that we act in Egypt on the lines of Sir S. Raffles, 
viz., of doing all the good we can whilst in the country, there is one 
thing I would suggest as something likely to benefit it for all time, 
and make us permanent benefactors to the Egyptians, and that is, 
if possible, to render the Nile navigable at all times to Kartoum, 
by the formation of weirs and 1 or hydraulic lifts, so as to do 
away with the rapids, and thus carry passengers and goods by water 

iage of gi part. y water an ly rail, involving 
extre handlings and delays consequent on same, is the stumbling- 
block to the Euphrates Vall ‘Railway project. If a clear water- 
way be made as I suggest, there is also a line of defence opened, 
either by patrolling the river with gunboats, or by moving troops 
to any point on it where needed—a slight improvement upon our 
present proceedings. : 

If this suggestion has your » perhaps you will kindly 
give ial paper. C. E, 


TIDAL ACTION IN ESTUARIES, 

Sir,—Mr. Boult, in referring to Mr. Hurtzig’s excellent letter on 
the above subject, takes ption to the term head of water at the 
mouth of the River Mersey, calls the phenomenon of the high- 
water levels in the upper reaches anomalous, and asks for an 
explanation of the increased rise of tide on those of the coast 
furthest from the Atlantic. I think he will find, upon considera- 
tion, that there is no anomaly, and that the explanations are 
very simple; but I may mention that these points have nv bearing 
whatever upon the main issue of Mr. Hurtzig’s letter, which treats 
in an original and able manner of a particular case, viz., the action 
of tides in estuaries, and this cannot be well di under the 
general head of ‘ tidal action,” which includes all the very interest- 

and curious phenomena of ordinary tides, double tides, rotary 
ides, no tides, &c., 

If there were no head of water at the mouth of the river the 


erence of is simply due 


to the impulse om ay by this head to the inflowing water, 
which, in the confined portion of the upper reaches, can onl: 
restore equilibrium by raising its level. This increased level is 
simply an afflux, which must occur when any obstruction is offered 
to the flow of water in an open channel. Ina closed pipe, as in an 
hydraulic ram, this restoration of equilibrium is utilised, and water 
with a level of only 3ft. or 4ft. is capable of raising water over 
100ft. high. 

The different ranges of tide mentioned by Mr. Boult are due 
simply to the same cause as that which raises the height of the 
tide in the upper reaches of estuaries. The range of tide in the 
main ocean is very small, varying from 2ft. to 4ft. only; but as 
soon as this tidal wave meets with any obstruction then commences 
the series of phenomena which no doubt are familiar to all. The 
water is either heaped up, depressed, held back, or rotated, accord- 
ing to the nature of the coast line. If the mouth of the estuary 
be funnel-shaped, and open to the direction of the flow of the tide, 
we have a great increase in the range, as at Chepstow, and in the 
Bay of Fundy, where we have a rise of from 50ft. to 70ft. Off the 
coast of Arklow, also at several points in the German Ocean, 
although the tide runs at the rate of four or five knots, there is no 
rise or fall. Owing to the presence of the Isle of Wight on the 
South Coast double tides occur at Poole; the same thing occurs off 
the coast of California for similar reasons, and in the English 
Channel we have distinct rotary tides. 

I mention all these facts simply to show what different effects 
are produced from the different nature of the obstructions to the 
flow of the tidal wave. The tidal wave striking the south-western 
coast of Ireland is divided, one part going along the east coast, 
and the other up the Irish Channel, meeting again north of the 
mouth of the Mersey, and so causing the head of water which flows 
into the estuary of the Mersey. The very low range of tide in 
Bally Castle Bay, although running at a great velocity, is very pro- 
bably caused by the narrowness of the inlet, and also because the 

t bulk of the water travelling up the east and north coast of 
reland is drawn away to fill up the large estuaries and locks in 
Scotland. 

Referring to Mr. Hurtzig’s interesting letter, there is no doubt 
that the rinciples there laid down are correct, and that the limit 
of the tidal action as marked in his diagram by the letter A exists 
in all estuaries, but the position of this point A in the estuary of 
the Mersey must be determined from actual experiments and obser- 
vations of the several physical conditions of the cg 

J. WEBSTER. 


JOHN 
bers, 35, Lerd-street, 
_Liverpool, September 16th. 


Stanh h 


Srr,—I hope Mr. Hurtzig will not deem me obstinate because I 
still prefer the above heading ; it seems to me desirable, as far as pos- 
sible, to ascertain principles and not to add to the number of empirical 

es, many of which are anomalous, and prevent a more correct 
appreciation of principles. Practically, Mr. Hurtzig appears to 
use the term head as equivalent to the level of high water, or the 
crown of my hypothetical weir; and, doubtless, it is the head of 
all the streams down to the level of low water. That is, it is the 
head of the tidal currents, but it is not always the top of the tide 
that is the highest level to which the tide rises. 

As the position of the lines of high and low water vary continu- 
ally, the course of a river may be conceived of as a an 
indefinite series of sections, in each of which the level of high 
water is the head, whence streams descend to low-water level. 
But this conception appears very imperfect unless it be conjoined 
with the following facts: (1) that the tide is a mechanical power; 
(2) that the passage of water through any channel, other things 
being equal, depends upon the capacity of the reservoir. That 
cannot filled higher than its head, or mechanical equivalent. 
Therefore, if the passage of water is to be increased, the reservoir 
must be wider, longer, or deeper, and if any of those dimensions is 
reduced the water delivered will be less. The opponents of the 
Manchester Ship Canal assumed that the execution of the proposed 
low-water channels by causing accretion would eventually diminish 
the capacity of the upper estuary or tidal reservoir, and, con- 
sequently, diminish the water passing through the channels from 
the Irish Sea. I hope this note, taken in eg og ae with my 
last, which you inserted last week, will assist Mr. Hurtzig in his 
inquiry, for it is obvious, if the passage of water through any of 
the indefinite series of sections is reduced, the _— delivered 
through others will also be diminished, until all the sections are 
damaged, and that involves a loss of scour. Allow me to add that 
the word “ services” in my last should be “‘ surfaces.” 

Liverpool, September 22nd. JOSEPH Boutt. 


CONTINUOUS BRAKES. 


Srr,—The letter of ‘‘An Express Driver” on this subject is 
highly interesting, and will not fail to awaken the attention of the 
travelling public. Its plain and straightforward style contrasts 
singularly with the utterances of Sir Edward Watkin and Mr. 
Moon before the meetings of shareholders of their respective com- 
panies. The letter is the echo of what thousands of other drivers 
and railway men say and think, both at home and abroad. 
‘* Express Driver” has earned the heartiest thanks of his pro- 
fessional brethren for having the courage of expressing the wide- 
spread opinions among them concerning a question which is i 
ning to receive somewhat more attention on the part of the public. 

As I have had some extended experience in the working of both 
Westinghouse and vacuum brakes, I should be much obliged if you 
would allow me to make a few remarks on these important matters. 
I acquired most of my experience in Austria-Hungary, in a land 
where the simple vacuum brake has taken such a firm footing, 
owing to the omnipotent influence of the inventors, especially of 
Mr. Hardy, who is one of the leading engineers of the Southern 
Railway of Austria. I have, therefore, had the best opportunities 
to inquire thoroughly into this matter. The result of my com- 
parative experience is that the vacuum brake is one of the worst 
and most treacherous appliances that can be used on a railway; 
and I really am at a loss to understand how it is that English rail- 
way companies, who have such an immense traffic, are not 
ashamed to keep on their trains a brake which has been so notorious 
only because of its failures. I never have found an engine where 
the Hardy brake was in order. The vacuum can only be main- 
tained eeping the ejector a and the hoses are a perpetual 
source of complaints. It is useless to tell you that yonder, as here, 
the Westinghouse brake soon earned itself a well-deserved reputa- 
tion. Engine-drivers are not easily deceived on this point, and the 
fallacious theories of their superiors in support of the vacuum 
brake would not intimidate them. In Austria a man will not be 
dismissed for writing or saying what he thinks about this matter. 
Engine-driversare the bestand ultimate judges of this brake question; 
both abroad and in England their verdict is in favour of the un- 
conditional and universal adoption of the Westinghouse brake. 

Icould quote many cases of failure of the vacuum brake in 
Austria, along with instances where the Westinghouse brake saved 
a train from more or less serious accidents. But as I do not wish 
to trespass on valuable space, I shall be content to refer your 
readers to the accident that occurred lately at Lynn, on the Great 
Eastern Railway, and where, thanks to the Westinghouse brake, 
there was no loss of life or bodily injury to deplore, Facts are 
more eloquent than theories. What have Sir Edward Watkin and 
Mr. Moon to say about this accident? 

I understand that the relatives of the deceased in the Penistone 
calamity are about to bring a joint action against the Manchester, 
Sheffield, and Lincolnshire Railway to obtain compensation. This 
case will be interesting, and if successful, constitute a precedent 
that may decide companies to adopt a really efficient brake. 
I have already poin out in your contemporary, the English 
Mechanic, that the main charge to be brought against the Man- 
chester, Sheffield, and Lincolnshire Railway, is that they are guilty 
of gross neglect in not providing their trains with an automatic 


Aa A c 
: 
water could not possibly flow into the estuary, and the high water 
in the upper reaches does not occur simultaneously with that of 
the mouth; but in the Mersey it is several hours later, the differ- 
ence of time of the high water depending upon the ition of the 
point in the upper reaches. This di 
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brake, it having been proved that in very similar occasions the 
Westinghouse brake—and no other—saved a whole train from 
wreckage. 

It would be monstrous that in a country like England people 
are not allowed compensation for loss of life or of limbs, when on 
some continental railways for a trifling thing a passenger easily 
gets £10 or £20! 

It is sincerely to be hoped that before long the noisy vacuum 
brake will have been removed from all our fast trains, and become 
a thing of the past. The Westinghouse brake is alone the only 
good automatic brake, and no other system will ever be found that 
will beat it. E. GOBERT, 

Manchester, September 15th. 


Sr,—I have read with very great interest the valuable details 
relating to continuous brakes, which have been given by your cor- 
respondent ‘‘ An Express Driver.” The results of his twenty-one 
years’ experience cannot fail to be highly instructive. The good 
sound common sense written by this practical man is a strikin 
contrast to the absurd statements lately made by Sir Edward 
Watkin and Mr. Moon upon the brake question. 

Recently details have been given in your columns of several 
failures of vacuum brakes ; the cry is, still they come! On Tues- 
day last, September 9th, the up express from Liverpool, Man- 
chester, and Sasha due at St. Pancras at 5.15 a.m., overran the 
platform at Leicester, past the signal at danger, and ran foul of 
the London Road Junction. The train was fitted with the ‘‘Clayton 
two-minute leak-off brake.” ‘* Passengers state that it was applied, 
and speed seemed reducing tast, when gradually the brake took no 
effect, and the train ran forward through the station.” The train 
was not delayed, the driver will be fined, as usual, and there the 
matter ends. As explained in my letter last week, “‘ leaking off” 
is not considered a failure, so of course this case will not appear in 
the Board of Trade Return. Now I am of opinion that ‘ leaking 
off” isa very great failure, and a fatal defect. For an express 
train to overrun a station, and foul of a junction, is a very serious 
matter; and if, as frequently kappens, a down goods train had been 
crossing from the down main to the down goods line, in front of 
the express—and I have constantly seen this done—a severe colli- 
sion must have resulted from this dangerous continuous brake. 

It has frequently been contended by advocates of vacuum brakes 
that the adoption of what they choose to call the ‘ universal 
coupling” would render various forms of vacuum brakes inter- 
changeable ; facts have, however, often proved the incorrectness of 
this idea. Several instances have occurred of Great Western and 
Midland vehicles causing trouble on the North-Western and North 
Staffordshire Railways; the officials being seriously perplexed what 
to do, as when one brake was applied, the other came off, and vice 
versd. The two automatic vacuum brakes are said to work well 
together, but in practice they do not do so. On Monday, 8th inst., 
the 12.20 p.m. express from Leicester to London was, as usual, 
fitted with the ‘two-minute leak-off brake,” but, in addition, 
a South-Western Company’s saloon carriage was attached near the 
tail of the train, the brake on which is not constructed to leak off. 
The continuous brake was applied to slacken s near Luton; its 

wer soon died away on the Midland carriages, but remained 
‘on” upon the South-Western saloon; consequently, this im- 
—— train had to be stopped, the brake released by hand, and a 

lay of three or four minutes was caused. On Thursday—4th— 
the 11.55 a.m. express from Manchester to St. Pancras was 
delayed, and had to be worked without the ‘‘ two-minute ” brake 
over part of the journey, as it was out of order, and no vacuum 
could be maintained. These cases are but a fair of 


to be very tightly covered with a strengthening material, and over 
this another coat of the resisting compound as before mentioned. 
Of course, it might be found better to make the material used to 
strengthen, in one with the rubber, on t of cheap ‘In 
any case, to my mind, an experiment is well worth a trial, and I 
hope to hear of my suggestion being acted upon, because anything 
that would tend to improve the most commendable life-saving 
appliance for use on railway trains yet brought out should have a 
fair and speedy trial, and I wish those who experiment all good 
luck in their endeavours to bring out a better hose + 
September 24th. OSE PIPE. 


Sir,—Yesterday a trifling accident occurred on the Brighton 
Railway which demonstrated the value of an automatic brake. 
The 1.45 p.m. up train from my eer when running between 
Earlswood and Redhill, parted in the middle by the breaking of a 
coupling. The Westinghouse brake immediately locked every 
wheel automatically, the train stopped, the coach with the faulty 
coupling was detached, the train r pled and pr led after a 
delay of twenty minutes. If the train had been fitted with any 
kind of non-automatic brake the probability is that on the driver 
slowing for Redhill station, which was only a short distance ahead, 
the rear portion would have run into the front portion before the 
guard could have pulled up with his hand brake, and a serious 
collision would have occurred. 

It is a question when the automatic brake is used whether the 
side or safety chains should not be dispensed with. In case 0’ 
accident, all the wheels being locked, there is no danger of the 
attached portion running back on an incline. In the above case, 
steam being on when the coupling parted, the front portion went 
ahead and broke the safety chains with a severe jerk which caused 
considerable alarm through the train. GERALD J. Tupr. 

Hammersmith, W., September, 16th. 


Sr1r,—The letter of Mr. R. B. Martin, chairman of the Vacuum 
Brake Company, which aj red in the Times of the 18th instant, 
was, in some respects, well calculated to throw dust in the eyes of 

our readers, though it will be found by those who have taken part 

in the brake controversies of the past, to be only a repetition of 
arguments and misrepresentations, which have been constantly 
ve by the Vacuum Brake Company, and as constantly 
refuted, 

Mr. Martin’s letter was, it is true, satisfactorily answered in 
many material points by the two letters which followed it, and 
which conclusively demonstrated many weaknesses and defects of 
the vacuum brake; but there are other points in Mr. Martin’s 
letter to which I must ask you to allow me to reply, involving, as 
they do, subjects of constant misrepresentation by the Vacuum 
Brake Company. 

It must not be forgotten that Mr. Martin’s letter has arisen out 
of .the correspondence in connection with the Penistone railway 
accident on the Sheffield Railway, in which twenty-four persons 
were killed and sixty-two seriously injured, as the result of the 
inefficiency of the vacuum brake. Mr. Martin has not a word of 
defence or regret for the failure of his brake to save life on this 
occasion, but he takes the opportunity to announce for the first 
time that his company has come to the conclusion “that, on the 
whole, an automatic brake is desirable.” Up to the present time the 
Vacuum Brake Company have been consistent supporters of the 
non-automatic system, and uncompromising opponents of the well- 
known Board of Trade conditions. The Westinghouse Brake 


ordinary wens yet in the Board of Trade return hardly an 
instance is recorded against this most dangerous brake. 

40, Saxe Coburg-street, Leicester, CLEMENT E, STRETTON. 

September 15th. 


Sirn,—We engine-drivers are pleased to see that the letter of 
one of us has found a place in the 7'imes, and ‘‘ Express Driver” 
has put in words just what we all think and feel. He has now 
got a brake on his train which he can trust his life to, and he is 
able to say how nice and comfortable he does his work—one turn 
of his wrist and he has a brake block on each wheel. Now, Sir, I 
only wish I was in his fortunate position. For some time I worked 
the Westinghouse brake, and felt just as happy as he does, but 
now, after re-arrangement of traffic working, I am on trains without 
it; I am now working vacuum, and there is no feeling of safety or 
comfort in it. You see, Sir, there is no depending on it. Now 
on one occasion I was approaching a station; I tested the brake a 
mile off and found it all right; when I put it on to stop at a plat- 
form the brake would not act, and the train ran the full length 

t the platform. Well, Sir, I was soon off my engine, and 
ound a sack cracked underneath the second coach. The inspector 
came to me two days after to inquire, and said Mr. , the 
superintendent, was determined to put a stop to these frequent 
failures, so I would have to be fined a day’s pay. Now, Sir, don’t 
you think it hard on us drivers that our directors give us a brake 
to work which we know is not safe, and then when it fails we get 
fined? Ido. I felt an interest in this failure, so I got a look at 
the Board of Trade return, expecting to find it, but the company 
have not put it down, and when I looked over the list I see 
lots of other failures are not put in the Blue-book, sharing the 
same fate as mine. 

I wish, with your co mdent ‘‘ Express Driver,” that directors 
would come and ride on the foot-plate with us, and just see how 
things are, and how much we do want a good automatic brake for 
our safety as well as for the passengers, I see by your paper 
Mr. Moon and Sir E. Watkin have lately been telling their share- 
holders which is the best brake. Now, Sir, I ask, with all due 
respect, what do they know about it? You see it is our trade, and 
when we have worked first one brake and then the other, don’t 
you think we drivers ought to know which we can trust and which 
we can’t? And if I am told correctly, neither Mr. Moon or Sir E. 
Watkin have a Westinghouse train on their line, so I don’t just 
see how they can tell us much about it. I noteina r that the 
Manchester, Sheffield, and Lincolnshire Company call the Westing- 
house brake the ‘‘ Board of Trade brake,” but I say, Sir, it is the 
engine-drivet’s brake, because it is the only one drivers dare trust 
their lives to. I, like ‘‘ Express Driver,” don’t wish to be dis- 
charged, so will not give you my name, but will call myself 

September 16th. ANOTHER EXPRESS DRIVER. 


Sir,—I think it is remarkable that in the last returns to the 
Board of Trade made by the various railway companies in the 
met: which show—or — to—the failures of different kinds 
of brakes as used, the total number of burst hose pipes recorded 
against the Westinghouse system—viz., 265 out of the total num- 
ber of 397 failures—shows clearly the weak part of this brake. 

The question I desire to ask is this: Is india-rubber the only 
material available for this purpose? If it is it ought, in my opinion, 
to be very materially strengthened by being covered with canvas, 
or some other durable material. Ido not egy Rang in parti- 
cular, for surely it would not be difficult to upon a proper 
material. 

Now I dare say some at least of these burstings have been 
caused by the action of grease or oil; but I have heard it stated 
that on the Lancashire and Yorkshire Railway all the india-rubber 
used for working the automatic vacuum brake they have unwisely 
adopted is coated with a grease-resisting compound; but I do not 
know with what results. 

Now I should like to know why it is that we see so many hose 

pes not protected in any way against grease or oil. Both enter 
largely into railway working. I have seen both the Westinghouse 
and vacuum hose hip aber are What I should suggest would be 
not the adoption of double-hose couplings as lately brought out by 
the Westinghouse Gompeay, but a single hose as follows :—A good 

india-rubber pipe (failing a better material being found) 


well coated with a grease or oil-resisting compound ; then the hose 


Company, on the other hand—though possessed of a better non- 
automatic brake system—have for many years advocated the 
principle of automaticity, and it is so far satisfactory to find that 
the Vacuum Brake Cee have at last come to the same con- 
clusion. Having done this, it is strange that Mr. Martin should 
now refer to what is known as the Euston Conference of April, 
1881. This conference was composed of twelve gentlemen, loco- 
motive superintendents and others, all specially favourable to the 
vacuum brake, whilst none of the companies who had adopted the 
Westinghouse brake were represented on the occasion. Of the 
twelve gentlemen present, nine recorded their opinions in favour 
of non-automatic, and three in favour of automatic vacuum brakes. 
Mr. Martin does not state whether the nine who were then of the 
same opinion with himself have been converted, as he and his 
company declare themselves to have been in favour of an auto- 
matic system. 

Mr. Moon, the chairman of the North-Western Company, at 
whose office this conference was held, informed his shareholders in 
general meeting that ‘‘no man in his senses would trust his life to 
an automatic brake.” Mr. Moon -has since so far abandoned that 
opinion as to have informed his shareholders at the last general 
meeting, that whilst applying a non-automatic vacuum brake to 
his trains, he has fitted his brake vans with automatic apparatus. 
However useless this modification may prove to be, and we believe 
it will so prove itself for the avoidance of serious results in the 
event of an accident, it indicates, at all events, on the part of Mr. 
Moon, a step towards automatic action which is certain to be 
extended in the future. 

All parties have now agreed that the Board of Trade were right 
in the position they have for so many years taken up, viz., that 
automatic action was a necessary condition in any efficient con- 
tinuous brake. The question now left for discussion is simply, 
Which is the best automatic brake for general use on passenger 
trains? Or, in other words, What brake is best calculated to save 
life and oe aad in the greatest number of the contingencies 
arising in daily traffic? 

The two most recent accidents are excellent illustrations of the 
relative advantages of the vacuum and the Westinghouse brakes. 
At Penistone, with the non-automatic vacuum brake, twenty-four 
persons were killed and over sixty injured, after the engine of the 
train had run 500 yards and the mger vehicles about 200 
yards ; whilst in the case of the accident near Wootton, the engine 
and carriages were brought to a stand within about seventy yards, 
and owing to the Westinghouse automatic brake not a single pas- 
senger was seriously injured. But the accident at Wootton was 
peculiar. Loss of life and limb in this case were prevented by a 

‘store of power” left on the carriages when they were 
detached at Lynn from the engine fitted with the Westing- 
house brake, and run forward from Lynn with an engine not 
so fitted. The brake was actually applied by accident, the 
guard having opened his brake valve in consequence of a 
severe jolt he received when the engine left the metals. 
The brake would, it is true, have applied itself the instant the 
separation occurred, and this with equal force. No automatic 
vacuum brake in existence would have enabled a similar store of 

wer to be retained on the carriages for use insuch a manner; and 
hoes I may explain that in the case of the Westinghouse brake 
every carriage is provided independently with brake power, analo- 
gous to an air gun, which discharges itself and applies the brakes 
on the fracture of the couplings, brake pipe, or other portion of 
the apparatus, even after the engine is disconnected from the train. 

There are many other contingencies which cannot be provided for 
in the use of automatic vacuum brakes, and which are completely 
met by the Westinghouse brake, such, for instance, as when car- 
riages for certain stations are slipped without stopping the train. 
The automatic vacuum brake is not available on such slip portions, 
which sometimes consist of a number of vehicles, and therefore it 
cannot be held to fully megan ~ J with the Board of Trade conditions, 
as it is not in such a case self-acting on the slip portionin the event 
of an accident, nor can it be applied by the driver or guard. The 
automatic vacuum brake cannot be efficiently worked on trains of 
twenty poe a and upwards, whilst the Westinghouse brake has 
been successfully operated on excursion trains of thirty-five 
vehicles. To obtain the same power, the vacuum apparatus worked 
with a pressure of 101b. per square inch should be eight times as 


- as the Westinghouse a: tus worked with a pressure of 
80lb. It is therefore impossible to use with facility any means for 
retaining the vacuum power on the carriages, and shunting opera- 


tions are thus rendered difficult with the vacuum brake, whilst 
with the Westinghouse they are carried on with ease. 

Mr. Martin also refers to failures of different brakes reported in 
the Board of Trade returns. These returns are, however, entirely 
fallacious when taken without proper consideration and explana- 
tion, According to the evidence of these returns, if Mr. Martin’s 
method of appreciation is followed, the now abandoned chain 
brake of the North-Western Railway was by far the most suc- 
cessful. Being only an emergency brake, and not being applied, as 
in the Westinghouse brake, for every stoppage of every train to 
which it is fitted, the application of the chain brake was rarely 
made, and its failures did not amount to any iderable b 
on the North-Western Railway. The Vacuum Brake Company 
has adroitly issued statements in regard to these failures calcu- 

to mislead the public by mixing up trifling delays to trains, 
through causes of no importance, with failures closely connected 
with the safety of railway management. I need only repeat here 
what has been so frequently pointed out, in reply to misleadi 
circulars of the Vacuum Brake Company, that if these so-call 
failures had always been reported by the Vacuum Brake Company 
as properly classified under the headings of the Board of Trade 
returns, they would tell very strongly against the vacuum brake 
and in favour of the Westinghouse brake. In fact, a large number 
of instances reported as failures of the Westinghouse brake are in 
reality the best proof of its success, and of the reliability of its 
automatic action ; it informs the servants of the railway companies 


f | of any defect which requires remedy by automatically stopping the 


train, and refuses to allow it to proceed until such defect is removed. 
Mr. Martin further refers to the Blackburn accident and 
Colonel Yolland’s report. This report was fully answered at the 
time, and Mr. Martin should have added in common fairness, when 
speaking of Mr. Chamberlain’s circular, that Mr. Chamberlain 
thought it right, in referring to Colonel Yolland’s conclusion, to say 
that it was “‘ not founded on such direct and positive evidence as to 
place it beyond doubt.” An engine-driver was employed on this 
occasion who had only travelled as fireman on afew previous 
occasions on a train fitted with the Westinghouse brake, who 
had never before been in charge of an engine fitted with that 
brake, and was therefore ignorant as to the proper mode of apply- 
ing it. He failed to use it at the right time to pull up his train on 
a sudden emergency. On the few occasions this driver had run.to 
Blackburn before, the station was always clear; he had never pre- 
viously taken that particular train into the station; he had himself 
only worked the brake two or three times before without any 
proper instruction, and the usual stopping place was at a point 165 
yards beyond the point of collision. When he did apply the brake 
it. acted perfectly, as was proved by the evidence of several 
mgers who swore that they felt it applied on the carriages 
See the collision took place, and every part of the apparatus was 
found complete and in good order after the accident. How the 
collision occurred is perfectly clear. The driver having just 
descended a steep incline three and a-half miles long, was running 


‘at a reckless speed up to the station, intending to proceed to the 


further end of the platform as usual, and to make a smart stop 
similar to what he had been doing at previous stations, when 
suddenly he found another train had got there first. He applied 
the brake, whistled, and reversed his engine, but for the want of 
about eighty yards further distance, cameinto collision with the un- 
protected train already there. 

The extent of the adoption of the Westinghouse brakes on the 
Continent is not of great importance to the present question, but 
Mr. Martin’s statements in regard to this are certainly incorrect. 
At the present moment Westinghouse brakes have been sold to 
railway companies on the Continent of Europe in the following 
countries, viz., Belgium, Holland, France, Germany, Austria. 
Hungary, Russia, Italy and Spain for upwards of 1700 engines and 
17,000 carriages, and we know that we shall not be contradicted 
by Mr. Martin or any other person when we state that no other 
brake system in existence can show anything like that number in 
use on the Continent. The total number of Westinghouse brakes 
in use in all parts of the world exceeds 15,000 for engines and 
80,000 for carriages. We leave the Board of Trade to deal as they 
think proper with the statement that their representatives are pre- 

to recommend some brake other than the Westinghouse for 
general adoption, but Mr. Martin has paid the Westinghouse 
brake the highest compliment in hinting that no other brake can 
fully comply with the conditions which the Board of Trade origin- 
ally issued and have constantly adhered to. 

We do not, however, ask for any interference of the Board of 
Trade or Parliament with the proceedings of the railway com- 
panies in this matter; we only desire after full discussion with 
complete information, and with a knowledge of all the facts of the 
case, that public opinion should be deliberately formed, and that 
the best brake, whichever it may be proved to be, shall be ulti 
mately adopted. ALB. KEPTEYN, 

Manager and Secretary of the Westinghouse Brake Company, 

Canal-road, Kings-cross, Limited. 

September 23rd. 


SHOULD THE DEE BE LED INTO THE MERSEY ? 


Sir,—The Manchester Ship Canal was rejected because it was 
felt that there was a risk—how great no one knew—that the pro- 
posed works might lead to the silting up of the Mersey, a calamity 
which would not only extinguish Liverpool, and render the pe 
pean works of the Dock Board absolutely worthless, but would at 
any rate for some time bring to a standstill all the machinery 
employed in the cotton manufacturing industry of Lancashire, 
thereby paralysing a capital equal in amount to the whole of our 
national debt. Even now that this danger no longer threatens 
us, the question of keeping open the channel of the Mersey is a 
delicate one, and the last proposal is that works should be under- 
taken by which the bar at the mouth of the river shall be entirely 
swept away. Before this is done, I think engineers should express 
an opinion as to a project which I have never seen publicly ven- 
tilated, but which I believe to be fraught only with advantage to 
all concerned. What is wanted is to increase the volume and 
consequently the force of the “scour” of the ‘‘ Mersey,” by which 
the dangerous sand banks, which have been especially of late 
appearing and re-appearing with provoking pertinacity, might be 
swept clean out to sea. Now if a volume of fresh water, equal 
to that of the Mersey itself, could be brought into the estuary 
at or near Runcorn, it seems certain that great good would 
be effected, and this can easily and cheaply be done by 
making a channel for the river Dee from Chester to Run- 
corn. Any one who first looks at the map, and then travels over 
or better still, walks across the low-lying ground between Chester 
and the banks of the Mersey, will see how perfectly. feasible is the 
scheme from an engineering point of view. In addition to the 
enormous advantage of a greatly increased “‘ scour” to the Mersey. 
the whole estuary of the Dee would at little cost be transform 
from a wild wilderness of sand, in which the river now loses itself, 
into about 100 square miles of good pastural or agricultural land. 
Perhaps Kingsley’s exquisite ballad of the ‘‘Sands of Dee” will 
sound none the less sweetly in our ears, when those sands have 
been converted into rich farms and gardens, supporting no incon- 
siderable number of industrious and happy inLabitants. The old 
Cathedral City of Chester would have no reason to complain, for 
she would have better access to the sea than at present, and it is 
possible even that her old glories as a seaport might revive. Of 
course, the riparian owners on the lower Dee would have to be 
compensated, but the enormous tract of reclaimed land would 


amply provide for this and all other claims and costs. Should you 
favour me by giving this letter insertion, I-trust it may lead men 
of greater special and general knowledge than myself to join in the 
discussion, and either show objections to the scheme, or as I 
believe they will do, that its execution would be fraught with 
great local and national advantage. 
‘Wesen Wallensee, Switzerland, 


SAMUEL JAMES CAPPER. 


September 20th, 
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FLEXIBLE WHEEL BASE LOCOMOTIVE. 


combustion, there only to produce very rapidly a highly vitiated 
atmosphere. In the course of time, however, chemical science was 


THE accompanying illustrations, copied from the Scientific | brought to bear upon the subject, and gas referees were appointed 
American, represent a locomotive recently patented by Mr. Gabriel | who should, and do, exercise authority in this matter over the gas 


Fretel, of Porto Real, Province de Rio Janeiro, Brazi 
be used on railroads having steep grades and sharp curves. The 
connecting rods are provided with devices for automatically 
lengthening or shortening them when the locomotive runs on 
curves, thus permitting of coupling a considerable number of 
driving wheels; this is accomplished by boxes mounted on the 
crank pins of the middle wheels of each frame, which are adapted 
to slide in the direction of the length of the pins. Fig. 1 is a per- 
spective view of a locomotive embodying these principles; Fig. 2 is 
a plan view of the joint; and Fig. 3 is a plan view of the locomo- 
tive supporting frame and the truck frames. 

The platforms of the locomotive and tender—the latter is not 
shown in the engravings—are supplied with pivots V’ for support- 
ing them on four frames A, in the middle of which the pivots are 
arranged. These frames are supported by pivots on trucks formed 
of the platform B, supported by springs from the axle-boxes. On 


Fic 1 


designed to | manufacturers of London. The London companies have been made 


| subject to penalties if the quantity of these sulphur compounds 
| exceeds a certain minute fraction per 100ft. of gas, so they have to 

eliminate them as far as possible by Large the gas before it 
leaves the works. But in doing this another difficulty is encoun- 
tered. The only means of arresting these compounds is by the aid 
of lime purifiers, and these have to be frequently cleaned out, 
sometimes once a week and sometimes more frequently, according 
to the make of gas. This cleansing operation forms the basis of an 
indictable nuisance, for the foul smell of the sulphuretted hydrogen 
proceeding from the purifiers pollutes the air for a considerable 
distance in the direction of the wind. The gas manufacturers are 
thus placed on the horns of a dilemma; to leave the sulphur com- 
pounds in the gas, beyond a certain infinitesimal proportion, is to 
expose themselves to the ire of the gas referees and a heavy fine, 
while, on the other hand, to take them out is to lay themselves 
open to an indictment for a nuis- 
ance in the neighbourhood of their 
works, as they have found by dis- 
agreeable practical experience and 


to their cost. Lime being the 
only known means oo | the 
Inh a coul be 


arrested, it has occured to several 
experimenters from time to time 
to put lime in one form or other 
into the retorts with the coal. 
But until the present time they do 
not appear to have carried out the 
idea to any approximately satis- 
factory conclusion in practice. It 

now, however, been done b 
Mr. W. J. Cooper, whose coal- 
liming process is in use at the 
Tunbridge Wells Gas Works, 
where we recently witnessed its 
operation. It has been working 
there for the past ten months 
ao success, having been 
introduced by Mr. R. P. Spice, 
the consulting engineer to the 
om ny, and started on 

ber 31,1883. To Mr. Cooper 
belongs the credit of working out 


and determining the cy pro- 


portions and method to ob- 
served in order to render the 
system, not only practicable, but 


profitable. By his process pure 
gas can be obtained, a public 
nuisance avoided, and an extra 

rofit secured to the gas company. 

he process consists simply in 
mixing 24 per cent. of lime with 
its own ~— of water, and 
adding it to the coal, thus giving 
5 per cent. by weight of the quan- 
tity of coal to be carbonised. In 
other words, 1 cwt. of lime and 
water is mixed with every ton of 
coal and charged with it into the 


retort. 

The Tunbridge Wells Gasworks, 
which adjoin the South-Eastern 
Railway, produce 110,000,000 
cubic feet of annually, which 
means the carbonisation of about 


10,550 tons of coal. The coal is 
brought in by the railway trucks 
and tipped into the stores, the 
_. lime being dealt with in the 
=== same way. The coal used is New 
Pelton, with 2} per cent. of 
Cannel In the stores, 
which, of course, adjoin the retort- 
house, the coal and moist lime are 
mixed in the — already 


the bottom of the box is a frame B?, in which are journalled the 


shafts carrying the small guide wheels E, the load being so dis- 
tributed as to rest entirely on the axle C, and not on the guide 
wheels. The axle under each pivot is provided with fixed wheels, 
and is so arranged that it can slide laterally in its bearings. The 
cylinders are united by connecting rods L with the crank pins L’, 
on those wheels that are mounted on the axles between the wheels 
under the pivots V’, so that motion is transmitted by rigid con- 
necting rods. The motion is then transmitted to the other wheels 
by extensible connecting rods. The automatic lengthening and 
shortening of the connecting can be accomplished in various 
ways, one of which is shown in Figs. 2and 3. A sleeve G, Fig. 2, 
is mounted on the crank pin in such a way that the pin can revolve 
within the sleeve, on which are triangular frames H on diametric- 
ally opposite sides. The shank J of the frame passes through a 


diagonal slot in the sliding block B, sliding longitudinally in a | 


box E mounted loosely on the sleeve, and which slides in the direc- 
tion of the length of the sleeve. A box is formed with slots D, 
through which the diagonal shank of the frame passes. The con- 
necting bars A are pivotted to the sliding blocks, and the outer 
ends of the boxes are pivotted by ball-and-socket joints to the bent 
ends of the shafts U, Fig. 3. 

When the locomotive runs on a curve, the wheels will be about 
in the position shown in Fig. 3; the wheels of each platform 
remaining on the track in the usual manner, but the middle axle 
slides outward toward the rail having the longer radius. 
at the locomotive from the front, the right-hand connecti 
rod M, Fig. 3, extending from the front to the rear wheels, wi 
have to be lengthened, and the left-hand rod will have to be 
shortened. As the axle moves to the right in relation to the plat- 
form, the sleeves and their frames will move in the same direction. 
In the right-hand wheel the inclined arms of the frames press 
against the sides of the slots in the sliding-boxes, and move them 
toward the ends of the frames, which, turning on ‘the ball-and- 
socket joints, lengthens the right-hand connecting rod. At the 
left-hand end of the axle the frame, acting on opposite sides of the 
grooves, will draw the sliding blocks toward the middle, thereby 
shortening the connecting rod. We have not space to describe in 
detail the other methods by which these results may be accom- 
plished e | tive can be built with a single platform, or 
with two or more platforms pivotted to each other, and the plat- 
forms can be made of greater or less length, according to the 
curves on the road. By coupling several driving wheels, the trac- 
tion is increased—a point of great importance in locomotives 
running on mountain railways. 


A NEW GAS-MAKING PROCESS. 


In the early days of gas-making, and even down to a compara- 
tively recent date, the sulphur compounds which accompany the 
gas on its passage from the retort were to a large extent disregarded, 
and were permitted to go forth to the i in considerable 
quantities, imprisoned in the gas, to be at the point of 


| 


= given, and are fed into an incor- 

i porating mill, in which they are 

R pulverised and blended 

13 passing between a pair o 
“i u toothed rollers. The limed coal 


falls into receivers, from whence 
it is lifted up by elevators to fixed hoppers in the retort-house, 
where it is stored for use. From these hoppers the coal is 
drawn off as required into West’s charging apparatus, and fed 
thence into the retorts. There are sixteen benches of retorts, 
having six mouthpieces in each, and West’s apparatus, which runs 
on rails in front of the retorts, can be elevated or lowered to charge 
the retorts at any level. By this means the severe and degrading 
manual labour attending retort-c ing is very greatly reduced, 
and upon humanitarian principles Mr. West’s invention is to be 
commended. From the retort the gas passes to what is known as 
the St. John carburetting a by which means the formation 
of naphthaline is prevented, this troublesome substance always 
being produced when working at high heats—as is the practice at 
Tunbridge Wells—and choking the gas — at one point or 
other, being very capricious in its choice of location. A steam jet 
exhauster, by creating an induced current, forces the gas to the 
condensers, which, by means of an internal pipe, can be warmed in 
winter and cooled in summer if necessary. From the condensers 
the gas passes to the scrubbers, where it is washed by meeting a 
current of falling water, which extracts the ammonia from it. 
From the scrubbers the gas passes on ts the oxide of iron purifiers, 
of which there are six, but only two in use. From thence the gas 
is conducted to the gasholders, of which there are two on these 
works, It will thus be seen that lime-purifiers are entirely dis- 
pensed with. Moreover, the oxide of iron purifiers have not been 
opened for about ten months, and it is stated there is every reason 
to believe that they will ong ten months, even 
without being opened. With the ordi process 0! -making, 
the oxide purifiers at Tunbridge Wells used t be fpr every 
ten days, and the lime purifiers once a week in winter. A double 
nuisance is thus avoided as well as an expense. : 

With regard to the question of gain to the company, this extends 
beyond the labour and expenses attending the frequent opening and 
removing the purifiers. The limed coal process results in an 
increased yield of ammonia and of tar. At Tunbridge Wells the 
company convert their ammoniacal liquor into sulphur of ammonia 
themselves. The ammoniacal liquor is conveyed from the store 
tanks to stills, where it is distilled over into evaporating tanks 
heated by steam coils. The sulphate is removed as it is formed 
and is drained and stored, being sold for chemical and agricultural 
uses, The company find their gain in this item to be about 30 
per cent. by the the r process. Another point for notice is 
the improved character of the coke produced, which is entirely free 
from sulphur. This appears at first sight singular, for, as the sulphur 
does not pass over with the gas, it might be expected to remain in the 
coke. And so it does, but in a chemically altered condition, so 
that when the coke is burned the sulphur, instead of being given 
off as a gas in combustion, is thrown down as a solid in the ash. 
This absence of sulphureous vapour was demonstrated by a clear- 
burning coke fire, in the products of combustion from which we 
were unable to detect any sulphur fumes whatever. On the whole, 
then, it appears to be practically demonstrated that Mr. Cooper’s 
invention is a stepin the right direction, the results being in favour 


of gas companies from a monetary, and of the public from a sanitary 
point of view. These two important advantages should, and 
doubtless will, lead to a wide adoption of the process.—T'imes. 


ELECTRIC RAILWAYS IN THE STATES. 


THE American Journal of Railway Appliances contains an 
article on a new electric railway at Coney Island. Running al 
the west side of the New Iron Pier, at West Brighton, a reece | 
780ft. long, nearly the whole length of the pier, has been laid. 
The gauge is 24in. The rails are of T section 8 lb, to the yard, and 
20ft. long each. The ends of the rails are laid on as lly made 
plate, clamps are then put on, and the whole ly bolted 
together. To help the conductivity at the joints, these chairs 
have been reinforced with strips of copper. The rails themselves 
are laid on strips of wood, and both firmly bolted to the pier 
planking. No attempt is made at insulation. In fact, none is 
needed. The generator for furnishing the current is a No. 5, and 
capable of producing a 6-horse power current. It is shunt wound, 
with low electro-motive force. The intensity of the current varies, 
of course, with the external resistance; and obviously upon this 
resistance depends the speé¢d of the motor. Its normal speed is 
1100 turns per minute; its weight about 650 1b. It is driven by 
one of the New York Steam Safety Power Company’s 8-horse vertical 
engines. The motor is modelled after its famous predecessor, the 
Ampére, which ran so ane last winter at Saratoga Spri: 
The body is made of 2in. ash, is 6ft. Gin. long, and 3ft. wide. The 
superstructure consists of only a dashboard 20in. high, to which are 
attached the switches for controlling the motor; a box on the rear, 
30in. wide, 36in. long, and 154in. deep, in which is placed the 
receiving dynamo; and, in front of this box, and attached to it, the 
driver’s seat. On the right.of this seat is the reversing lever for 
reversing the brushes on the commutators, hence the flow of cur- 
rent through the armature, and thus its direction of rotation; 
giving either a forward or a backward motion to the motor. The 
running gear is simply four 12in. wheels, with 4in. centres, firmly 
attached to the body, and rigidly held in their place. To prevent 
short circuiting from rail to rail, i.e., from one side to the other, 
the wheels on one side are specially constructed. An iron flange 
and an iron hub are firmly bolted to a solid, heavy piece of red 
oak. The wood effectually stops the tendency of the current to 
pass from one wheel to its opposite through the axle. The receiver 
is a “No. 3,” and capable of giving from 3 to 4-horse power. It is 

pound, and its armature is capable of a large number of speeds; 
and this obviously means speeds of motor. The best armature 
—_ is about 1500. The weight of the receiver is about 450. 

e energy is transmitted to a counter, bolted up under the bod: 

of the motor, and from this to the wheels. The arrangement 
double, and the best of belting is used. The governing apparatus 
is extremely simple. It consists of two handles and the reversing 
lever. One handle controls the circulating of current in the 
receiver, and thus the speed of the motor, and the other is the 
brake switch. These unite in an exceedingly neat manner many 
combinations, and overcome several very troublesome points—such, 
for instance, as the heavy flash with its destructive result on 
breaking an electric current. The brake switch is furthermore so 
constructed that the driver can only have brakes on while his hand 
is on the handle. 

The passenger service consists of two cars. They are substan- 
tially built, are 12ft. 2in. long, 32in. wide, and seat twenty persons 
each—ten on a side, sitting back to back. This makes a total of 
forty © psec carried comfortably, As high as fifty have been 
carried; nearly 4 tons in weight. The cars weigh about 4001b. 
each. The total weight of the Pacinotti is 1200 lb.; its maximum 
speed from twelve to fifteen miles an hour. 

This season will give the Daft a a thorough test as regards 
safety, durability, and trustworthiness. Tests will be made upon 
which to base ical questi It undoubtedly will prove 
itself fully capable, and will succeed in demonstrating beyon cavil 
its practicability. 


TENDERS. 


Works of sewerage and water supply for the Rural Sanitary 
Authority for the District of Petersfield. Mr. W. Barns Kinsey, 
M. Inst. C.E., Westminster, engineer. 


2ad 
Thomas Hall, Portsmouth .. 8757 6 6 
Bottom Bros., Battersea 7976 0 0 
T. Crook, Northam 7480 0 0 
T. Poole, Gravesend bikes: ee 7385 4 0 
Crook and Smith, Southampton .. .. .. .. .. 6993 0 0 
T. B. Hayter, Landport .. .. .. 0 
T. Adams, Moorgate-street .. .. .. .. .. .. 6437 0 
W. H. Dearle, Eastbourne—accepted .. .. .. .. 5860 0 


Gun CARRIAGES ON THE MoNcRIEFF SYSTEM FOR RvussiA.— 

inistry of Marine an order for hy: ic disappearing carriages, 
on Colonel Moncrieff’s system, to mount a pair of 12in. B. L. R. 
guns of 504 tons weight in a fixed turret. The guns are being 
made at the Abouchoff Works, st St. Petersburg ; they will be 
30ft. long, will carry 731 1b. shot, and have a muzzle velocity of 
1950ft. a second. Seven years ago Messrs. Easton and Anderson 
fitted similar carriages to the short 12in. guns, of 43 tons weight, on 
board the circular 1 lad Vice-admiral Popoff ; the working of 
these carriages has been so satisfactory that the Ministry of Marine 
has decided to adopt the system for the new ironclads now build- 
ing, and the carriages just ordered are to form the pattern or 
standard from which the rest are to be made. 


TuRKISH BripcEs.—Mr. Consul Everett, reporting on the con- 
dition of some of the districts comprised in the consulate of 
Kurdistan, refers to the construction of bridges in the viluyet of 
Diarbekir, most of which are wooden, though a few are of stone. 
The Government set aside 150,000 pias specially for the construc- 
tion of bridges, yet the villages were forced to supply both stone 
and lime. In the Sandjak of Maden, the officials charged the 
Government 50,000 pias for the construction of bridges; out of 
eleven, six have already given way altogether; two on the Aleppo 
road, said to have cost 18,000 pias, have also broken down, and 
none of them lasted more than one winter. et ey te ing, 
also, the roads have been badly constructed, and will have to be 
improved without delay, in order to render them of any permanent 
value. 

A Year’s STRIKES IN Nsw York.—The disastrous effects of 
strikes are shown by those which occurred in New York in 1883. 
There were 44,950 strikers of various kinds during the year, and 
they lost 366,150 mg od work, valued at £125,000 in 
in addition to the loss to the masters. The chief strikes 
were those of the cigar and cigarette makers, who lost 
163,000 days and £63,100 in wages; the carpet weavers, 
who lost 77,000 days and £20,000 in wages; the acme | trades 
workmen, who lost 25,000 days and £19,000 in wages; the tele- 
graphists, who lost 34,500 days and £15,000 in wages; and the silk 
riband weavers, who lost 11, days and £4000 in wages. 
one great strike was successful, that of the Cuban ci makers, 
who were but a small proportion of those taking part in the cigar 
makers’ strike, and who obtained an increase of 8s. per week. 
The telegraphists were defeated, but concessions have since been 
made to them. Of the less important strikes, only two were 
successful, those of the compositors and the carpenters. The 
former gained an advance of 8s. per week. The year 1883 was 
mene ts New York for the number of its strikes, but the 
results achieved bore no proportion to the sacrifices involved by the 
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THE DEFEAT OF THE BRUSH PATENTS. 


“THE action,” says an American contemporary, ‘‘ which was 
brought in the United States Circuit Court of the southern district of 
New York, on Dec, 3rd, 1880, by Charles F. Brush and the Brush 
Electric Company, against C. H. Condit and others, now represented 
by the United States Electric Lighting Company, has been dismissed 
by Judge ——. It will be remembered that the complainants 
alloged an infringement by the defendants of two separate patents 
granted to Mr. Brush, one for metal-plated carbons and the other for 
the well-known ring-clutch movement employed to regulate the car- 
bons in the Brush arc lamp, a device which was asserted to have been 
used in a large number of the Weston arc lamps made and sold by 
the defendants. The suit has been pending nearly four years, 
and a vast mass of evidence has been taken on both sides. The 
record, including the testimony, exhibits, and arguments of counsel, 
occupies some 2500 printed es, the ‘brief’ filed by the com- 
plainants’ counsel alone comprising no less than 448 pages. The 
case was argued before Judge Shipman at Hartford by consent of 
counsel in March last, the hearing pee yr eight days. The 
judge has now decided that the claims of the ‘clamp patent,’ 

construed, are not anticipated by the well-known’ English 
a of Slater and Watson, embodying a very similar mechanism, 
which was set up as a detence, but that a lamp constructed in 1876 
by one Charles H. Hayes, an employé of Wallace and Sons, of 
Ansonia, Connecticut, did, in fact, embrace a construction and 
mode of operation substantially the same as that claimed as new 
in the patent of Brush, and therefore furnishes a complete antici- 
pation of such claims. The complainants contended that the lamp 
of Hayes was an abandoned experiment, inasmuch as but one of 
them was ever made. The evidence, however, showed that it was 
practically used in public. The judge says :—‘ The case is that of 
the public, well-known, practical use in ordinary work, with as much 
success as was reasonable to expect at that stage in the development 
of the mechanism belonging to electric are lighting, of the exact 
invention which was subsequently made by the patentee, and 
although only one clamp and one lamp were ever e, which were 
used together two and one-half months only, and the invention 
was then taken from the lamp, and was not afterwards used with 
carbon pencils, it was an anticipation of the patented device under 
the established rules upon the subject.’ 

‘‘The bill for the metal-plated carbon patent was dismissed, with 
costs, upon the complainants’ motion. 

‘*As we have already remarked in relation to this case, no 
fundamental principle of importance is involved in the decision. 
The clamp mechanism of Brush, although perhaps the cheapest 
and most convenient, is only one method among many of effecting 
the desired result of controlling the movement of the carbons, so 
that the competitors of the Brush Company, in case the patent had 
been sustained, would probably have done nothing more than alter 
their mechanism at a comparatively small expense and go on with 
their business. 

‘But the result of the litigation must nevertheless have been 
severe disappointment to the complainants, at they appear to have 
confidently expected a decision in their favour, and in that event 
would, at least, have been able to collect a large amount of 
royalty from their petitors on t of past infringement 
upon the patents, even —— some other device not covered by 
the patent should hereafter be substituted by them for the ring- 
clutch. Inasmuch as the Hayes mechanism was never 
patented at all, this decision virtually makes the ring-clutch 
movement of the arc lamp public property. An appeal to 
the United States Supreme Court will doubtless be taken by 
the complainants, although in view of the circumstances of the case 
as developed in the testimony taken by the defence, there would 
seem to be but little reason for them to hope for a reversal of the 
decision of Judge Shipman. If the decision had turned upon the 
question whether or not the defendants’ apparatus was an infringe- 
ment of the patent, the prospect might have been very different, 
but it reall ts to a question of fact as to the public knowledge 
ard use of the Hayes lamp, and upon this point it is not very 
likely that the Supreme Court can come to a different conclusion 

‘The claims of the Brush patents on electric light a tus are 
many of them of such a broad and sweeping ee if 
sustained they would have gone far to ensure to the Brush Electric 
Company a virtual monopoly of are lighting, but the unexpected 
strength of the defence, and the able and thorough manner in 
which it has been developed, has now practically destroyed two of 
the patents, and thus materially weakened the position of that 
company. 

“*Tt now seems probable that the comparative future progress of 
the principal are lighting companies will depend much more on the 
actual merits of the apparatus presented to the public than upon 
the results of litigation which may hereafter take place between 
them, a result at which the public at least can have but little 
occasion to complain,” 


DOMESTIC ELECTRIC LIGHTING.* 
By Mr. W. H. Prexce, F.R.S. 

THE author commenced by expressing his surprise that he had 
seen only one example of domestic pew lighting in Canada. 
Sir W. Thomson been the first in England to do this, and 
others, fired by his example, had followed suit, himself being one 
of these. The object of Mr. Preece been to find out what 
trouble and difficulty would be entailed as, though there were 
estimates to be had in plenty, which were themselves no doubt 
honest, these did not represent the whole aspect of the question. 
He had built in his garden an engine house, and had placed in it 
a 2-horse power gas engine and dynamo, the current from the latter 
being 36 ampéres, with an electro-motive force of 42 volts., and 
therefore 1512 Watts, or about 2-horse power as the result, which 
showed a very high efficiency. This current goes into secondary 
batteries, and the gardener, when he comes on duty, merely starts 
the gas engine and charges the cells, but Mr. Preece now proposes 
to have a sufficiently large battery to enable the charging to be 
done only once a week. The author then proceeded to give an 
account of various special features in the lighting of his house, and 
of a portable lamp which he employs. The actual cost per lamp 
was £7 10s., and he considered that, although the actual cost was 

rhaps, when working, twice as much as gas, yet the fact that 

rom the great convenience of its use it was only employed from 
one-half to one-third of the time, and caused no trouble, it was 
greatly to be preferred. He spoke of the t hindrance to the 
rogress of electric lighting by the most unfortunate Act of legis- 
tion which had been enac for some time, but in spite of this 
the application was steadily going ahead, and mentioned some of 
the p in which this was ‘whine place. 
W. Thomson, in the discussion on this and the previous 
pers of Mr. Preece, said it would be vastly more convenient to 
ave a unit of such Ce gee of a horse-power, say, about 1000 
Watts, instead of dividing constantly by 746, which involved a 
constant waste of brain power. He spoke very strongly from 
experience of the benefits of domestic electric lighting, pm of the 
application for the purpose of the water power so plentiful in 
anada, and particularly of the Lachine Rapids, which were so 
close to the town of Montreal. He also emphatically endorsed 
what Mr. Preece had said with reference to the injuriuus effect 
of present legislation with regard to electric lighting. Professor 
Geo, Forbes and Mr. W. Lant Carpenter both continued the dis- 
cussion, the latter stating that a friend had lighted his house with 
ninety incandescent lamps at a cost of , which was at con- 
siderably less cost than Mr. Preece had expended, the reason 
being that water power from the Teviot Valley had been employed. 
Sir Frederick Bramwell said that in Mr. Preece’s house 28 cubic 
feet of gas per hour had produced a light of 128-candle power, 
whereas if the gas had been actually burnt to produce light, only 
84-candle power would have satel, 


* British Association, 


THE CONGO STEAMER LE STANLEY. 


THE following is from a report by Mr. Henry M. Stanley on the 
performance of the stern-wheel steamer which was built in floatable 
sections in the early part of 1884, by Messrs. Yarrow and Co., for 
L’Association Internationale du Congo. I+ was illustrated in THE 
ENGINEER of the 1st February last :—‘‘ Le Stanley arrived at the 
Congo from England about the same time that I arrived at 
Leopoldville from the Stanley Falls. By the time I reached Vivi 
the sections had been screwed up, engines and boilers with hurri- 
cane deck mounted, and within four days I was much gratified to 
see her one morning steaming up in view of Vivi Station. No one 
could make her out for a time, and it was very amusing to hear 
her character guessed at by the crowds which Yined the verge of 
Vivi Cliff. Some laughingly thought that she must be some 
strange fabric of Portuguese build destined to bombard Vivi, others 
thought that she must be an —— structure sent out by a 
Conservative Government to settle the Congo question, while 
others again predicted that she was French—the long-expected 
gunboat which was to ride over ali the Congo Falls to the Upper 
Congo. As she drew nearer, and we noted the route she took, 
we became more assured, and finally we saw the flag of the Inter- 
nationale Africaine Association, and then became convinced shecould 
be none other than the new boat built by Messrs. Yarrow and Co. 
Though she steamed gallantly up and through the lower Vivi 
Rapids, which has a current, even inshore, of 8 knots, she had a 
much more formidable work ahead in the section between Isanjitu 
and Manyanju, and I wished to test her powers thoroughly before 
ordering her to be dismounted. The chief engineer dem 
slightly at this extra trial, on the ground that she was but tem- 
porarily put —S< ; the captain in charge supported him. Not- 
withstanding their very r ble objections, I insisted that her 
powers should be thoroughly tested on the lower river before 
proceeding to expend £4000 for her carriage overland, and for this 
test the upper portion of the lower river, which has a current 
of from 6 to 12 knots, according as you are near shore or in centre 
of river, was chosen for her run. I also gave orders that she 
should carry her own steel wagons or trolleys, and all her own 
extra os and stores and planking, so that I could see what 
she could do heavily loaded in the rapids and whirlpools. She 
made four round trips of the aggregate length of eighty miles in 
the worst water of the Congo, in water that whirled the French 
egg Sagittaire, when she attempted to come up to Vivi, round 

ike a top. This work she did, remember, in a state that under- 
writers would have condemned as being unfair. I then decided 
that she was fit for our work—that if any accident happened it 
would be the fault of the navigators and officer in charge. What 
I admire about her specially is her small draught, her breadth of 
beam, which gives steadiness and capacity for carrying cargo, and 
her twin rudders. I was quite astonished at their enormous 
power. One turn of the wheel instantaneously swept her bow 
clear of danger that a second before seemed imminent. The boat 
is an honestly built boat, with honest workmanship and honest 
material. There is nothing I can criticise except her power of 
speed, which is only ordinary. As she was destined for the Upper 
Congo, where the waters are without a ripple and have an average 
— of 24 knots an hour, this s: power does not greatly 
mat; 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE market is just now looking forward with some expectation to 
the quarterly meetings, which will be held in Wolverhampton on 
October 8th, and in Birmingham on October 9th. What course 
prices may then take will depend in some sort upon whether an 
arrangement is come to with the colliers. The end of this week 
sees the termination of the period for which the arbitrator’s award 
was made. The employers have not favourably responded to the 
invitation of the men that they should send certain of their number 
to consult with representative delegates. 

Marked bars will, in all probability, be re-declared at the quar- 
terly meetings at £8 2s. 6d. nominal for the Earl of Dudley’s brand, 
and £7 10s. to £7 for the makes of the “list” houses. Simul- 
taneously all-mine pigs are likely to be re-announced as 80s. for 
cold-blast sorts, and 60s. to 57s. 6d. for hot-blast. In medium and 
common class irons, more especially the latter, alike as to finished 
and raw, prices will have a firmer tone ti three months ago; 
but actual advances upon that earlier date in i but pigs made 
outside this district and native sheets, together with some common 
bars, need not be anticipated. 

Meanwhile sheets continue to command the best prices, and 
makers keep busy, not only on local account, but on merchant 
orders from Australia, South America, and other export markets. 
It is somewhat singular that while since the opening of the year 
prices of black sheets in the local market have fallen — £1 
per ton, the prices of sheets of the same makers in the London 
market have not fallen more than about 5s. From local consumers 
some makers are now refusing to accept £7 10s. for doubles and 
£8 10s. for lattens. Makers demand £7 12s. 6d. and £9 12s. 6d. 
respectively. One or two of the Shropshire makers are at present 
obtaining 83 5s. per ton for 24 gauge delivered in Liverpool, which 
is equal to rather better than £7 15s. at works. 

As indicating the better change which recently has come over 
the sheet mills, I may mention that a buyer who two or three 
months ago refused to place an order which he held for a special 
unusual size of sheets at a quotation of £9 15s. which he received 
from Shropshire works, now finds himself unable to place the order 
with the same firm at less than £11 10s. 

The plate mills are only quietly engaged, this branch not having 
as yet participated in the revival. Bars and hoops are in a shade 
better demand, but the competition of the Warrington makers in 
the last-named branch is severe. These manufacturers are under- 
stood to be selling hoops at £6 5s. delivered Liverpool. Local 
makers will not accept less than £6 10s. delivered Liverpool, while 
some ask £6 17s, 6d. Common bars are £6. Gas tube strip is 
still low in price, and I hear this week of such an exceptional figure 
being accepted as £5 10s. 

The iron roofing trade shows signs of improvement. South 
America and the Dutch East Indies are satisfactory buyers just 
now. Among the roofing firms who are busy, Messrs. Morewood 
and Co., of the Woodford Iron vorks, Soho, are prominent. They 
have eight large railway station roofs in hand for the Dutch East 
Indies, and have lately had orders for several good-sized roofs for 
South America. Other firms of standing in the roofing trade also 
find an increased demand. 

The galvanised sheet makers in other than the roofing branch 
do not experience much improvement at present, but the better 
telegraphic reports from Australia, and the decrease of stocks out 
there, engender a more hopeful feeling. Orders from South 
America are considerable, and there are indications of the passing 
away of the depression which has so long prevailed in the South 
African market. 

In Birmingham to-day the galvanisers were a little firmer in 
price, consequent upon an advance of 5s. being asked for spelter 
and the stiffer condition of the black sheet trade. They did not, 
however, meet with much success, favourable specifications being 
accepted at old rates. Common galvanised sheets, 24 b.g., — 
in bundles, were to be had from local works at £12 to £12 5s. 
delivered Liverpool, though some best firms asked £12 15s. For 
26 gauge £13 15s. to £14 was asked for common sorts, and for 
28 gauge £14 15s. to £15s. 5s. Superior qualities of the 26 and 28 
gauges were in the same proportion. Birkenhead galvanisers are 
accepting £11 17s. 6d. per ton for 24 gauge, Liverpool. 

The extensive new works that are being erected by the Wolver- 
hampton Corrugated Iron Company expect to make a start in 


pec 
about three weeks from now. Competition with local makers will 


in some measure be increased by the new works of the Birkenhead 
Galvanising Company, which it was announced on’ y 
are more extensive than the old ones, and by reason of their site 

ill be much more ical in their operati 

Makers of bridges, &c., are doing a fair trade with the Colonies. 
One bridge, the contract for which has been secured by a firm in 
the Dudley district, and is scarcely yet begun, is destined for the 
Orange River, Cape of Good Hope. This bridge is to be con- 
structed on the lattice girder principle, and will, it is estimated, 
contain more than 1500 tons of iron. The same firm has another 
large contract on hand for Japan. 

The pig iron business is rather slack this week compared 
the recent activi The higher prices of vendors have checked 
further buying. Yet they refuse to court business by giving way. 
Hematites are 55s. to 56s. delivered for forge purposes, and Derby- 
shire pigs 42s, 6d. 

The recent much needed attempt at organisation in the operative 
section of the South Staffordshire iron trade has resulted in a re- 
solution by a mass meeting of the ironworkers at Smethwick, 
‘* That the time has arrived when an association shall be formed, 
and shall embrace at least the ironworkers of South Staffordshire, 
Shropshire, and East Worcestershire, andthat we recommend them 
to form a lodge at, each and any of the ironworks in the three 
counties.” 

Tanks are in — brisk demand alike on home and export 
account. In the smaller sizes a considerable business is being done 
with exporters who use them as packing-cases for dry foods, &c.—a 
purpose for which they answer admirably. The demand for the 
purpose of house-supply cisterns is increasing. 

Steam pumps are moderately active. Makers, however, would 
be glad of an influx of orders to take off some of the h.avy stocks 
that are on hand. Among the orders lately placed may be men- 
tioned some from the North of Spain, and others on account of the 
Government railway lines in India. After competition, the con- 
tract for the whole of the pumps needed at the new large gasworks 
in Amsterdam, now being erected by the Imperial Continental Gis 
Association, has fallen to Messrs. Joseph Evans and Sons, of 
Wolverhampton. There are in all thirteen steam pumps—for 
water, tar, ammoniacal liquor, &c.—and all will be the firm’s hori- 
zontal Reliable pattern. Several of the pumps will each have a 
capacity of 11,000 gallons per hour, and the remainder a capacity 
of 4000 gallons each. The tar pumps have a new floating valve 
and patent reversing gear, and the water pumps are fitted with the 
firm’s rotating valves. Similar pumps are in use at gasworks 
which have been erected by the Association at Antwerp, Lille, 
Brussels, and Rouen, while over 100 of them have been manufac- 
tured for the London Gas Light Company. 

How powerful a case in respect of preferential and other rates 
have the South Staffordshire traders in the railway rates con- 
troversy was well brought out during the session of the Social 
Science Congress. Mr. Alfred Hickman, the largest smelter of pi 
iron in this district, and the main promoter of the Railway an 
Canal Freighters’ Protection Association, read to the Economy and 
Trade Department a paper on ‘‘ Railway Rates and Canal Tolls as 
Affecting the Trade of Birmingham and the South Staffordshire 
District.” The rates from this district, he affirms, are higher than 
from any manufacturing centre in the world to the ports of 
embarkation. The Staveley district, which is served only by the 
Midland Company, though 36 miles further from London than 
Birmingham, can get goods sent there for less money, the rate 
being—from Staveley, 149 miles, 12s. 6d. a ton; Birmingham, 113 
miles, 14s.; and Leeds, 193 miles, 17s. 6d. To make the Birming- 
ham rate proportionate to that of Staveley it would have to be 
reduced 4s. 6d. a ton, and to that of Leeds, 3s. 9d. per ton. Bright 
iron wire from Antwerp to Birmingham, vid London, is charged 
17s. 4d. per ton, but from Birmingham to London the freight is 
£1 8s. 4d. Sheet iron from Antwerp to Birmingham is 17s. 4d., 
and from Birmingham to London 14s. Nails: Antwerp to Wol- 

verhampton, 16s. 4d.; and from Wolverhampton to Harwich, 
£1 1s. 4d. Iron girders: Antwerp to Birmingham, vid Grimsby, 
16s. 8d.; Birmingham to Grimsby, 17s 6d. 

The continental rates for hardware are :—France, 2d. per ton per 
mile; Holland, 2),d. per ton; Austria, 14d.; Germany, 24d.; and 
Italy, 14d.; whilst from Wolverhampton to Liverpool the rate is 
3d., to Sheffield 4d., and to Liverpool 4d. 

The utilisation of cinder from the puddling furnace in the manu- 
facture of Bessemer basic steel is a mode in which, in the view of 
Mr. R. Smith Casson, the general manager of Lord Dudley’s 
Round Oak Ironworks, much y may be effected in the utili- 
sation of waste products. The suggestion was laid before the 
Social Science Congress in Birmingham this week, and is canvassed 
with a good deal of interest by the trade. 

Certain employers in the nut and bolt trade of Darlaston and 
Liverpool having endeavoured recently to enforce reductions, 
although members of the Employers’ Association, the Executive 
Council of the Nut and Bolt Makers’ Association at a special 
meeting in Birmingham have deprecated the action, and advised 
the Council to resist. The events complained of in the South 
Staffordshire district were left with the Darlaston Committee; and 
it was agreed that the men on strike at Liverpool should be sup- 
ported, and that in all such cases the whole of the men 
instructed to give in their notices and cease work if other men were 
discharged. The application of the nut and bolt makers of Shef- 
field to be-re-admitted into the Association was granted. 

The courses of mining lectures given at Mason’s College, 
Birmingham, are considered important. The Board of Examiners 
for granting Government certificates to mine managers in South 
Staffordshire have, it is understood, determined that in future 
candidates must have attended them before sitting for the exami- 
nations. 

It has been roughly estimated that an expenditure of about 
£10,000 will be needed upon i ne and other works 
to put the sanitary arrangements at Kidderminster into perfect 
order. 


with 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester—Although there is little or nothing in the actual 
condition of the market to justify the conclusion that there is any 
real improvement in trade, a stronger tone is maintained, and a 
better feeling appears to prevail, Makers ars not dis’ to enter- 
tain the lowoffers which were accepted a few weeks back, and it would 
be difficult to place orders for some brands of pig iron, within 6d. 
or 1s. per ton of the lowest prices taken recently. There has been 
a moderate weight of business doing at the low rates, and makers are 
now endeavouring to get better prices, but it is only on small 
parcels that consumers are absolutely compelled ne ge out that 
any advance is obtainable. In view of the generally settled con- 
viction that prices have touched their lowest point, buyers in some 
cases would be disposed to pay a slight premium upon the mini- 
mum rates for long forward contracts, and for delivery well over 
next year a tolerably large business might be done. But makers 
are very chary about committing themselves very far ahead ; 
in some cases they decline to go beyond the end of the — year, 
and it is very exceptional when they will go further than the first 
quarter of next year; but so far as present business is concerned 
very low prices have to be taken to secure orders. In the finished 
iron trade orders are reported to have been coming forward mae 
freely, and this has had a tendency to give more firmness to prices. 
Any upward movement in the market is, however, overshadowed] y 
the generally depressed condition of trade, and the continued war t 
of strength shown by the North of England iron trade, notwith- 
standing the restriction of the output, operates strongly upcn 
buyers in encouraging them to resist any attempted advance in 


prices, 
A rather better tone characterised the Manchester iron mark«t 


on Tuesday, and in some cases sellers were holding out for a slight 
advance in prices; but where business was done it was on about 
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the basis of late rates. Lancashire pig iron makers have been 

ing orders rather more freely, and they are disposed to be 
somewhat firmer in their prices; but 41s. to 42s., less 24, is still 
being taken for forge and foundry qualities delivered” equal to 
Manchester. Some of the district ers of pig iron are now fairly 
well sold for their present limited output, and 42s. to 42s. 6d., less 
24, represents about the minimum basis for delivery into this dis- 
trict, with some of the better qualities ef Derbyshire iron quoted 
at 1s. to 1s. 6d. per ton above these figures. 

Hematites continue bad to sell, and there are good foun 
brands in the market to be bought readily at about 53s. 6d., less 2: 
delivered into this district. 

For manufactured iron there are more orders stirring, and 
makers are very firm at £5 12s. 6d. as the minimum they are open 
to take for good qualities of Lancashire or North Staffordshire bars 
delivered here, with quotations in some cases advanced to £5 15e.. 
and common bars are ming difficult to get at as low as £5 10s. 
per ton delivered into this district. 

In the engineering trades a slackening off in the weight of new 
work coming forward continues to be reported, and machine tool 
makers are in some cases getting short of orders. 

I was at the works of Messrs. William Muir and Co., of Man- 
chester, the other day, and noticed a number of ey. designed 
machine tools they have in hand for locomotive and other purposes. 
In profile milling machines, there was one of sory ee size, 
specially designed for the connecting rods on Mr. Webb’s new 

pound | tive, which has been constructed for the works at 
Crewe. This milling machine will work up to 9ft. long, 15in. wide, 
and 6in. deep, and combines all the latest improvements, being 
self-acting in all directions, with self-acting chuck for bosses of 
levers, &c. In the straight milling machines, one is being made to 
mill a surface 15in. wide, and 10ft. long, and is of massive con- 
struction, the spindle being 5in. diameter. ber of Hure’s 
new patent milling machines are also being made by Messrs. 
Muir. The novelty in these machines is that they have two 
spindles, one horizontal, and the other vertical. By this arrange- 
ment almost any variety of milling work can be accomplished, and 
the change from horizontal to vertical milling is effected almost 
instantaneously. Two of these machines have been made with a 
range of 40in. horizontal traverse. A number of vertical drilling 
machines, with steel spindles of 2}in. diameter, have just been 
finished for the new works of the North-Eastern Railway Company. 
In these machines an improvement has been carried out which con- 
sists in the driving gear being so ed, that instead of the cone 
pulley being longitudinal with the body it is placed at right angles, 
and by this means the machines can be fixed to work in line with 
other tools, an arrangement which possesses the important advan- 
tage that it effects a considerable saving of space. ese machines 
have also a releusing motion to the spindle, which enables it to be 
brought to its work or withdrawn quickly. A horizontal boring, 
drilling, ani tapping machine has been made for Messrs. Jones 
and Co. of liverpool, the special feature of which is in the arrange- 
ment of the tapping and studding, the machine being capable of 
com} ~~ ey lin. diameter in five minutes—that is, the hole 
can illed, tapped, the stud screwed home, and then cut off in 
the space of time above mentioned. A 54in. lathe, differing only 
in detail from the one recently made for the English Government, 
has just been completed for Russia. is machine, which is of 
massive construction throughout, with a bed 49ft. in length, has 
—- gee.ring and four carriages, each acting independently in 

e longitudinal and transverse motions, whilst, in addition, each 
pair of carriages can be worked by a steel screw 5in. diameter. 

Messrs. B. and S. Massey, of Openshaw, near Manchester, have 
at their works a novelty in steam hammers, which has been con- 
structed from special designs for Messrs. Tangye Bros. This con- 
sists of a double steam hammer or two steam hammers with com- 
bined framing fixed upon the same base plate and anvil block. 
This arrangement enables one man to have complete control over 
both hammers simultaneously, whilst they can also be worked by 
one lad. The hammers have a falling weight of 7 cwt., and being 
carried in one frame they are very compact in arrangement, the 
space bet the h s being only about 4in. Each hammer 
can be worked independently and at any speed according to the 
nature of the work. Apart from the special combination which 
has been carried out in a very neatly designed framework, the 
double hammer is in other details similar to the single hammers 
made by the firm. 

In the coal trade business continues dull for the time of the year, 
and comparatively few of the collieries have as yet been able to go 
on full time, the average, to a large extent, being still about four 
days a week, with stocks going down at many of the pits. The 
recent mild weather has kept back any pressure for house fire coals, 
and other classes of fuel for iron-making, steam, and general trade 
purposes, are only in moderate demand and plentiful in the market, 
with common slack a drug. With the exception that slack is 
rather easier, prices remain without change, t coal averaging 
about 7s. 9d. to 8s.; seconds, 6s. 9d. to 7s.; common round coals, 
5s. 6d. to 6s.; burgy, 4s. 6d. to 5s.; good slack, about 4s.; and 
common sorts, 2s. 6d. to 3s. ton. 


In the shipping trade the demand shows a falling off, with 7s. 3d. 
per ton about an average figure Lancashire steam coal 
delivered at the high level, Li 1, or the Garston Docks. 


av the colliery proprietors having wit wn i 
old rate of wages. 

Barrow.—The hematite 5 dene market of this district is still 
lacking activity, as can only be e: in view of all the condi- 
tions affecting the general trade of the country. The prospects of 
an improvement are, perhaps, a little brighter, but no real 
change in favour of makers has yet occurred. The demand from 
all quarters is, I understand, very limited, and consumers, 
although prices are in their favour, do not speculate, but rather 
restrict business, and purchase only for immediate requirements. 
The depression in the steel industries vy affects this trade. 
Quotations this week are unchanged, mixed Bessemer samples 
being priced at 43s. per ton net at works, prompt delivery, and 
No. 3 forge at 40s. 6d. per ton. The number of furnaces now 
in blast is not reduced, and the output is well maintained. Steel 
makers are securing a good share of what is offering; but this is 
nothing like sufficient to keep them steadily employed. At Barrow 
the works are again closed this week, makers going on the principle 
of working for two or three weeks, and then ing one. No 
new orders of extent have been booked for rails, and the present 
deliveries are far below the average. Ordinary sections are quoted 
at about £4 15s. per ton. Merchant qualities and hoops are per- 
haps selling a little better. Shipbuilders are expecting to receive 
further orders. Iron ore is quiet at prices ing from 8s. 6d. to 
9s. 6d. per ton. Stocks are heavy. Shipping di easier. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent. 


Messrs. James Drxon AND Sons, the well-known silversmiths, 
of Cornish-place, Sheffield, did a smart piece of work for the 
Government last week. On the 10th inst. they received an order 
for 6090 table-spoons for the use of the troops in the Nile expedi- 
tion. On the 13th—Sunday intervening—the goods were finished 
and packed off. The metal had to be made, and, as Sunday has 
to be taken out of the working days, the order was completed— 
metal-making and all—in three days. In four days Messrs. Dixon 
and Sons had orders for no fewer than 27,000 spoons and forks, 
one order alone being for 1546 dozen, making 18,552 spoons. The 
quantity of spoons needed by the world can only be equalled by its 


The value of a trade mark had singular proof in a Sheffield sale- 
room a — of the oo Park Iron- 
works phan onpareil, well- wh trade 
mark, which has been registered by the Cutlers 


Company, and 


under the Trade Marks istration Act in Classes 5, 6, 7, 12, and 
13, embracing the whole of the Sheffield trades. It has also been 
registered in Germany, and is stated to be well-known in the 
United States and India. The different classes of goods embraced 
by the mark are as follows:—Class 5, iron and steel and 
steel wire; Class 6, machine knives (not being parts of 
ong af machines); Class 7, agricultural machine knives ; 
Cc 12, cutlery and tools generally—files, saws, 

hes and shears; and Class 13, metal goods not included in 
other classes, and not having a cutting edge, except hoes, spades, 
shovels, and ship scrapers. There was keen competition between 
Messrs. W. Tyzack, Sons, and Turner, steel refiners and manufac- 
turers of saws, files, scythes, and machine knives, Little London 
Works, and Messrs. Moss and Gamble, merchants and manufac- 
turers of steel, files, saws, edge tools, &c., Franklin Works. The 
mark was put up at £100, and advanced slowly to £160. From 
this point competition was very keen, and the mark ultimately 
became the property of Messrs, W. Tyzack, Sons, and Turner, for 


Two collieries in this neighbourhood have been the scenes of 
alarming fires—the Alma Colliery, North Wingfield, near Clay 
Cross, on Friday, and the Wharncliffe Carlton, where the sad 
disaster took place a year ago. At the latter place, a fire was 
found in an old engine house about 50 yards from the bottom of 
the pit shaft. The men were withdrawn from the pit, and from 
the adjoining East Gawber pit, and the Barnsley Fire Brigade sent 
for. After several hours’ labour the fire was extinguished. The 
engine-house was a structure from which the engine was taken 
two years ago, and the fire must have been smouldering 
behind the brick archway for a long time, and had been 
fanned by currents of air which somehow or other had 
got to it. At the Alma Colliery a fire broke out in the 
lamp office. Some 500 lamps—several of them new, which had 
never even been used—were placed there. The lamp cleaner was 
engaged filling the lamps ready for the day shift men, when the 
oil—called “* conzoline ”—caught fire from his light, and the whole 
building was quickly enveloped in flames. Walker and his boy 
escaped with only a few slight burns; but the office and its con- 
tents were soon redu to ashes, and two pits were thrown off 
work. The colliery is the property of Mr. Thomas Holdsworth, of 
Clay Cross, 

The Rotherham jury have concluded their inquiry into the cir- 
cumstances of the accident at the Pheenix Bessemer Steel Works 
—Messrs. Steel, Tozer, and Hampton—whereby three men lost 
their lives on the 10th inst. by the capsizing of a ladle containing over 
seven tons of molten metal. The jury made a most exhaustive 
investigation, and then regretted they could not do more. The 
coroner took occasion to comment on the practice which, he said, 
evidently existed in the minds of some of the jurymen, and inti- 
mated that he would send the case before a judge if they did not 

They would then have to appear at the Assize Court. 
Ultimately the jury returned an open verdict, adding an expres- 
= of regret that there was not more scientific evidence before 

em. 

Messrs. Joseph Rodgers and Sons, the well-known cutlery house 
of No. 6, Norfolk-street, Sheffield, have been awarded the first 
< gold medal for their exhibits of cutlery at the International 

xhibition at the Crystal Palace. 

We are now close upon October, but I hear of no movement on 
the part of the miners in regard to wages. The coalowners are 
still advertising “‘ lowest summer prices,” and in spite of a change 
in the ther, the d d is not equal to the supply. Steam 
coal also keeps very quiet. 

A most successful substitute for ivory has at length been dis- 
covered. It is called “ivoride,” and in touch, appearance, and 
transparency resembles the fine qualities of the elephant’s tusk it 
is intended to replace. A table-knife, with a handle of ivoride, 
was shown to me the other day. Sixteen years’ residence in Shef- 
field has given me some knowledge of ivory, but I was quite 
deceived by the knife, which seemed to me to be ivory-handled. 
None but experts could really detect the difference between ivo 
and ivoride, which, I may add, is produced by Messrs. Josep! 
Rodgers and Sons. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland pig iron trade has been steady for several days. 
At the market held at Middlesbrough on Tu y last merchants 
would not accept less than 36s. 6d. gs ton for No. 3 g.m.b., which 
is equivalent to an advance of lid. per ton on the price of the 
previous week. They could however offer only small lots, as 
makers hold almost all stocks, and No. 3 is ditticult to obtain. 
Most of the makers are well sold for next month, and they will not 
take less than 37s. for No. 3, and in some cases they are even able 
to obtain 37s. 6d. per ton. The business done on Tuesday was 
mostly for prompt delivery. There is a strong feeling that prices 
will be lower when the shipping season closes. For forge iron 
makers still ask 35s. per ton, but the quantity offered is greatly in 
excess of the demand, and it can, readily be bought from mer- 
chants at from 33s. 9d. to 34s. 

Warrants are unsaleable at 36s. 3d. per ton. 

The stock of pig iron in Messrs. Connal’s store at Middl h 
on Monday last was 55,039 tons, being a reduction of 486 tons for 
the week. At Glasgow their stock has decreased 685 tons, the 
quantity now held being 584,202 tons. 

Exports of pig iron from the Tees continue large. The quantity 
sent away up to Monday last was 66,371 tons, being about 10,000 
tons more than during the corresponding portion of August. 

Orders for finished iron are scarcer than ever. None of the mills 
are now running full time, and some have been closed altogether 
until such time as the demand improves. Prices are not al lo 
Ship plates are offered at £5 per ton, angles at £4 15s., and com- 
mon at £5 2s. 6d., all on trucks at makers’ works, cash 10th, 
and less 24 per cent. 

Several thousand operatives are still idle at the Hartlepools, 
Stockton, Middlesbrough, Sunderland, and Tyneside. It is the 
same throughout the colliery districts and the mining villages of 
Cleveland. The distress is very great, and prospects for the 
coming winter are most alarming. Two or three marine engineer- 
ing firms on the Tyne are busy, and likely to be so until the end of 
the year. But this industry will no doubt become more and more 
depressed unless and until shipbuilding revives. Messrs. Wake 
and Sinclair, of Low Quay, Sunderland, have finished four of the 
eight boats they contracted to supply for the Nile Expedition, and 
the remainder will be ready shortly. Messrs. Palmers’ Snipbuild- 
ing Company is preparing to manufacture steel plates. They 
expect to receive further orders for gunboats from the Government. 
Messrs. Bolckow, Vaughan, and Co. are progressing with the 
alterations to their plant at Eston, and will soon be in a position 
to turn out steel — and steel sheets. The new department 
will employ about men. 

Messrs. Armstrong, Mitchell & Co’s new steel works, which are 
being erected at Low Elswick, are bei e on to’ com- 
pletion, and it is expected that they wi ready for work before 
the end of the year. 

Freights are reported to be somewhat better from the Wear, 
and other East Coast ports, and several new vessels which have 
been laid idle since they were launched, have now left for their 
first voyages. 

A circular has been issued announcing that a club for the insur- 
ance of ‘‘ well-decked” steamships will be started at South Shields 
early next year. The definition given of well-decked vessels is as 
follows :—‘‘ Those with a raised quarter deck not less than 2$ft., 
joined to a bridge of ordinary height with an iron front thereto, 
and also a raised decked forcastle, or vessels with long full poop, 
covered-in bridge with iron front, and also a raised decked 
forecastle.” It is that at the beginning the line on each 
steamer shall be ; 


Acco: to the accountant’s returns, issued last week in con- 
nection with the finished iron trade, the average net selling price 
of manufactured iron during the two months ending August Bist, 
was £5 3s, 11d. per ton. is a decline of 1s, 6d. per ton since 
the end of June, and 14s, since the beginning of the year. In 
July, 1879, the average price was £5 3s. 3d. per ton. The present 
price is therefore only 8d. per ton more than it was at the worst 
ggg of 1879. There is a marked falling off in the produc- 
ion. 

An important meeting of the Board of Arbitration was held at 
Darlington on the 19th inst. It was preceded by a ting of the 
Standing Committee. There were two main questions for con- 
sideration independent of each other, and yet closely connected. 
The first question was what rate of wages is to be paid after the 
27th inst. In other words, shall the employers’ notice of 5 per 
cent. reduction, or the operatives’ notice of Bod cent, advance, 
take effect then, or some intermediate rate? The second question 
was whether a sliding scale could be framed, satisfactory to both 
sides, so as to avoid the now egy 4 recurring arbitrations. 
The last question was taken first. On behalf of the ey om ace it 
was clearly and definitely announced that no scale less favourable 
to them than Dale’s scale of 1s, 6d. above shillings for pounds, and 
without either minimum or maximum, would be entertained. On 
behalf of the men, it was stated with equal firmness that 2s. above 
shillings for pounds was the lowest they would consent to. They 
also had come to the decision to insist no longer on a minimum or 
maximum. They were willing, however, to leave the difference 
between their scale and the employers to be adjusted by an 
arbitrator. After a brief consultation the employers declined to 
go to arbitration upon the terms of a scale, saying they would 
rather have no scale at all than run the risk of having to accept a 
higher basis than they had already named. All idea of a scale 
may, therefore, be considered to be given up for the present. 

Under these circumstances, and with the ground thus cleared, 
the settlement of the wages for the immediate future was taken up 
by the board. The employers stated their willingness to abandon 
half their claim for the present, and until Mc. Waterhouse’s ascer- 
tainments justified it, on the principle of Dale’s scale, provided 
one half now, and the other half when so due, were given 
without arbitration. Otherwise they would claim their full 


5 per cent. The operatives declined this offer, as 
an arbitration on the original claim and counterclaim. Dr. Spence 
Watson was then unanimously selected as arbitrator. The em- 


ployers proposed that the settlement should be for four months 
certain, and thenceforward indefinitely, subject to a month’s 
notice on either side. The operatives, however, would not hear of 
more than two months, and that period was eventually agreed to. 

Notices have been received by the creditors of Messrs. Coulson 
and Co., bar-makers, of Spennymoor, asking them to attend a 
meeting to consider the financial affairs of the firm. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market was “7 strong up to the end of last week, 
when warrants advanced to 42s. Ojd. cash, a figure they had not 
touched for a considerable time back. There has since been a 
slight reaction in the speculative quotations; but the values of 
makers’ pigs have been well maintained, and in some cases brands 
which were stationary have shown an advance, 

The shipments were not quite so good, amounting to only 
11,021 tons, as compared with 13,167 in the preceding week, and 
14,338 in the corresponding week of 1883. Connal’s stocks show a 
reduction on the week of 390 tons, and the amount of the produc- 
tion is lly h a 

Business was done in the warrant market on Friday at 41s. 10d. 
to 42s. O4d. cash, and 41s, 114d. to 42s. 34d. one month. Monday’s 
business was at 42s. to 41s. 11d. cash, and 42s. 24d. to 42s. 1d. one 
month. On Tuesday the market was quiet, with business at 
41s. 10d. cash. Business was done on lll a at 41s. 9d. to 


41s. 7d. cash ; while to-day—Thursday occurred at 
41s. 7d. cash, and 41s. 9d. one month. 

The quotations of makers’ iron, which are again advanced this 
week, are as follow :—Gartsherrie, f.o.b. per ton, 


No. 1, 56s.; No. 3, 51s.; Coltness, 60s. 6d. and 52s. 6d.; 
loan, 58s. and 52s. 6d.; Summerlee, 54s. and 47s. 3d.; Calder. 
58s. and 47s. 6d.; Carnbroe, 5ls. and 47s.; Clyde, 4%s. 6d. and 
45s. 6d.; Monkland, 44s. and 40s. 9d.; Quarter, 42s. 6d. and 
40s. 6d.; Govan, at Broomielaw, 43s. 3d. and 40s. 9d.; Shotts, at 
Leith, 54s. and 52s. 6d.; Carron, at Grangemouth, 49s. (specially 
selected, 53s. 6d.), and 48s.; Kinneil, at Bo'ness, 43s. td. and 
43s.; Glengarnock, at Ardrossan, 50s. 6d. and 43s. 6d.; Eglinton, 
45s. and 41s. 6d.; Dalmellington, 47s. 6d. and 43s. 6d. 

The first outcome of the resolution of the directors of the Monk- 
land Iron Company to reduce their working expenses, owing to the 
unfortunate position in which they find themselves financially, is 
the discharge of about 300 ironstone miners. There is a large 
stock of ironstone belonging to the company awaiting use, and it 
has been resolved not to raise any more until it has been utilised. 

The iron and steel manufactures exported from Glasgow Har- 
bour in the week are valued at about £68,000. 

Considerable interest is felt in Lanarkshire in the reference of 
the pro; reduction of 5 per cent. in wages in the North of 
England to arbitration. The practice here has been to follow the 
example of the North of England in the regulation of wages; and 
although this was objected to strongly at the time of the last reduc- 
tion, it is likely that the practice will be adhered to as far as the 
employers are concerned. In the present condition of trade this 
— means that the employers’ views will be carried into 
effect. 

es have just been commenced by the Belhaven Iron and 
Steel and Patent Nail Company, who have erected works at 
Wishaw. The workshops are well supplied with machinery for the 
manufacture of steel , the demand for which has within the 
last year or two greatly increased. 

Messrs. James Goodwin and Co., of Motherwell, have secured 
the contract to build, mostly of steel, a section of a large bridge, 
which the East India Railway Company intend constructing over 
the River Hooghly. It is stated that this contract will furnish 
employment for the workmen employed by the firm during the next 
eight months. ‘ 

The rivetters in the different shipbuilding yards at Port Glas- 
gow have agreed to work at the reduced pay of 8s. 6d. per 100 
rivets. 

In the coal trade there is a fair business passing. At Glasgow 
the shipments have been good, including cargoes of 2150 tons for 
Bilbao, 1690 for San Francisco, 1485 for Santander, 1460 for Bor- 
deaux, and 1171 for Naples. There were 8979 tons shipped at 
Grangemouth, 7776 at Ayr, and 6590 at Troon, fair quantities also 
leaving the other shipping ports. Merchants report that in some 
districts they are now receiving rather better orders for domestic 
consumption, and they are beginning to arrange with the coal- 
masters for winter ex > 

Messrs. ner, of Meiklehill Colliery, Kirkintilloch, have 
reached the Kilsyth coking coal seam in a new pit they have been 
sinking for the past two years, and found it 34ft. in thickness, and 
of excellent quality. Their mineral fields here extend to about 
500 acres, and they will have a large output for many years, 

The formation of what is to be known as ‘‘ The Scottish Miners’ 
Anti-Royalty and Labour League” has caused a good deal of talk 
in mining circles, not so much because of the importance to be 
attached to the League, as on account of the fact that one of its 

romoters succeeded in obtaining letters from Lord Aberdare, Mr. 
B ight, and other eminent men on the subject. Lord Aberdare 
declined to give an opinion on the pro’ to abolish royalties, 
because he derives much of his income from a mineral property ; 
but Mr. Bright wrote—‘“‘If you mean that you can honestly pro- 
pose to seize on the minerals beneath the surface of the earth, 
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and to abolish all the rights of the present 
owners, I cannot give any. su rt to a league 
formed for such a p e object of the 
is precisely Mr, Bright states ; 
but no one whose B. is worth having con- 
siders that there is the least chance of success 
attending its efforts, or that, if successful, any 
material advantage to the miners could possibly 
follow. 
of Messrs. Aitken and 
lasgow, has been closed, and all the 
mae dismissed, because the last available 
contract is finished. Work will, however, be 


resumed on a new order being recovered, ‘The | nding the 


trade generally is very dull at fe resent, although 
by excellent management the London "and Glas- 

ow Engineering and Iron Shivbuilding Company 
jo been able to earn a dividend of 5 per cent, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent. 

A suRVEY of the condition of the steel trade 
from Ebbw Vale to Dowlais shows that if a turn 
should take place in the steel trade, Wales will be 
in an admirable condition to meet it. The best 
of scientific appliances, the least expenditure for 
horse and manual labour meet one everywhere, 
with, I regret to say, only a modicum of activity. 
Two or three turns a week ap to be the 
average, and the conviction is forced upon the 
mind that considering the longer life of a steel 
rail compared with an iron one, and the decrease 
in demand, there are more works in existence 
than are needed for the amount of busiaess to be 
done. The salvation of several of the works 
here, so far, is due to the prosperity of the coal 
trade, and - fact that works in question have 
a good area of coalfield. Should the coal trade 
decline disaster must follow. Less than 2000 tons 
of manufactured iron and steel left the Welsh 
ports last week. The principal ones from New- 

were for Rio Grande and Christianstad. The 
iron ore trade continues dull, and I note that 
at several of the large works there has been a 
perceptible falling off in fresh importations, and 
stocks that have been kept in hand are now being 
attacked. 

In tin-plate there is not much change to note. 
Makers are tolerably busy, but stocks are accumu- 
lating more than they did, and the result is that 
market prices keep down and there is not so 
much animation in the trade, buyers holding back. 

Tam glad to see that Gadlys tin-plate works, 
which have been so long closed, are coming = 
to the front, and under the management of their 
old proprietor, Mr. Hosgood, formerly manager of 
Plymouth Works. 

ere seems more activity in tin-plate works’ 
speculations of late. A company is forming at 
Lydbrook with a capital of £50,000, to work the 
Richard Thomas and Son warrant tin- plate 
works, 1200 tons tin-plate;were shipped by the 
Cambrian Company, Swansea, last week to New 
York, strong concerning the Risca 
and Cardi way. It was a pity that it was 
ever abandoned, but this was done, I have under- 
stood, to try and avoid the opposition of power- 
ful landed proprietors. Rhymney and 
Great Western branch from Maker Yard into 
Merthyr is making sati The 
centres of the great viaduct are models of good 
work. This will be the finest in South Wales 
with the solitary exception of the Cefn Viaduct 
on the Brecon Railway. 

enterprise is promising. Sinking 

rations have been started in the Merthyr 

Valley by Ebenezer Lewis and Company. This 
will be one of the most important calleny under- 
takings in Wales. Messrs. Beith are busily 
engaged with the new colliery of D. Davies and 
Company, and are doing good work. In addition 
I hear of the Company to work 
the Glyncorrwg Colliery Company's area. Mr. 
Perch, of Cardiff, and others are in the under- 
taking. In the Forest of Dean the _*y' and 

—= Meadow Collieries Compan; been 

Capitalists are represented 
and “ye as well as by local men. 

The Po Duffryn Mage vee is beginning to 
use the new line from the Rhondda to a 
the Pontypridd, Caerphilly, and Newport 
way, and the quantities sent down from Wednes- 
day last have imparted a fair degree of activity 
to the port, When this line and the Swansea are 
fully occupied, the wonder will be what the new 
line and docks at Barry will do. 

In all the argument that has taken place in 
this great fight, one point seems at sas hg It is 
admitted that two months ago the collieries were 
turning out their fullest —— Every 
colliery teemed se men and every man did his 
uttermost. It is also admitted that the area of 
untaken virgin coal ground is very small. Where, 
then, will come the om for the two new hg 
and that of the Barry and docks ex 
abstracting from the Taff? And who wilt 
the coal from the Taff and Bute Docks ta cor 
the’higher dues that mus the demanded ? Clearly 
only the promoters, who will consent to an im- 
position of extra dues in the hope that Barry 
profits will reimburse. 

The coal trade is and many steamers 
left the port last w ballast. At the docks, 

» one set of men represent trade as 
buoyant, others slack. The first are the chief 
owners who are well supplied with cont: 
The others are open to the general trade. 
Possibly naval operations may. give a spurt to 
ports in another week. 

Anthracite trade at Swansea is dull. General 
trade tolerably brisk. At Newport last week 
shipping was interfered with considerably by the 
eels of an accumulator at the old dock. 

Small steam easy; pit wood is getting a drug 
again. Patent fuel works are well employed. In 
the matter of Rhondda coals No. 2 is in freer 
demand than No. 3. 


ENGINEER APPOINTMENT. —The fol- 
lowing appointment has been made at the 
Admiralty :—Richard T, Rundle, chief engineer, 
to the Lily, 


from the co terminus at 
to sanctioned at an 
estimated cost of 300,000 rap rupees, 


THE PATENT JOURNAL. 
Condensed trom the Journal of the Commissioners of 


*,* It has come to owr notice that some applicants of the 
Patent-office Bales Department, for Patent 5 
—_ caused much unnecessary trouble and annoyance, 
giving the number of the page of Tuk ENGINEER at whic 
the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made looking at Tue ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in Laroty of turning to those pages and 
iJ 


Applications for Letters Patent. 

*," When patents have been ‘“‘communicated,” the 
“name and address of the communicating party are 
printed in italics, 
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12,487. Sewina Macuines, W. Jones, London. 

Woop Pavine, R. H. Fraser and J. Halley, 

ow, 

12,489. Tennis Racquets, F. W. Stoddart, Bristol. 

12,440. Fotpine Heaps of Carriaces, J, G. Harrison, 
Birming’ 

12,441. for Raitways, W. P. Thompson. 
‘4. Reynolds, U.S. 

12,442, Dampino Lirnoorapuic Stones, F. Horsell, 


12,443. Se_¥-apyusTING PLatTe &c., R. Mef- 
fert, Live 
12,444. Stanparp for Sueep Nerrino, &c., C. V. Jack- 
son, Northam 
12,445. Errectina ComMUNIcATION in TELEPHONIC 
ystems, L. J. Crossley, J. F. 
Emmott, London. 
12,446. Sa Macurnes, J. 8. D. Shanks and 
. B. Brown, 
12, 447. CoupLixa Pires, &c., H. J. Allison.—(A. 
‘gans, Tarbes.) 
12,448. ConpeNsers FoR Marine Enornes, 8. 8. 
Bromhead.—{J. Henderson, New South Wales.) 
12,449. Bearine for Bicycies, &c., A. C. Henderson 
and F. N. Cookson, London. 
12,450. Tricycie, A. C. Henderson and F. N. Cookson, 


London. 
12, Macurnery for the of Fisainc 


12, 452. "Tonacco Pipes, F. Rothschild.(¢. Cayron, 
int Cla 
453. Stoprerep Borrres, D. Rylands, 


rnsley. 
123404, and STEERING BALLoons, G. Tofts, 
on. 
12,455. Macutnery for Encravine, G. McK. Guerrant, 


mdon. 

12,456. Hyprocarpon Gas, W. H. Beck.—(W. FitzC. M. 
‘McCarty, St. Petersburg. 

12,457. TREATMENT of A. Groth.—{T. N. 
Flesch, Annweiler.) 

12,458. Savery Brake for Exevators or Lirts, L. A. 
Groth.(F. Schnizlein, Munich.) 

12,459, CLeansine Tin and Terne Piates, J. Jenkins, 


ndon. 
12,460. Inrants’ Ferpinc Borris, C. W. Chapman, 


mdon. 

12,461. SINGLE-sHEAR Mowina Ma- 
J &e., F.J. d 

12,46: ‘ORMING JOINTS 'ANKS, &c., an 
Ludlow, London. 

12,468, BREECH-LOADING Fire-arms, L. Armanni, 
London. 


12,464, Camp-Bep, &c., H. J. Haddan.—(A. 
Luger Vienna.) 

12,465. PROPELLING Suips, F. Hime, London. 

12/466. Sawine Macainery, F. Hofmann, London. 

12,467. Rartways, T. P. Chandl , London. 

12,468, Type Writers, A. J. Bo SES S. Burridge 
and N. R. Marshman, U.8.) 

12,469. SucarR, A. Fesca, London. 

12,470. Naris, G. E. Smart, London. 

12,471. Distriputine Gas and Arr in Furnaces, J. P. 
Roe, London, 

12,472. Faprics ANILINE Biack, &c., C. R. 

on. 

2,473. GEAR Macnines, P. L. Simpson, 

12,474. W. Hogg, London. 

12, 475. Presses for Printine in CoLours, D. E. Mack, 


London. 
Toxcs for Gas and Water Tuses, &c., A. Land, 


ion. 
12,477. Acruatep by Water, &c., J. 
ey, 

12,478, Rotter Burp, J. E. Hopkinson, London. 

12, "479. TRANSMITTING Power, J. A. Ewing, London. 

12,480. DECORATING ARTICLES of EARTHENWARE, W. 

‘orester, London. 

12,481. Gas, A. M. Clark.—(A. and T. Henning, U.S.) 

12,482. Vianettinc Apparatus for PHOTOGRAPHIC 
Prixtina Frames, E. D. Adcock, London. 

12,483. SaLts from SOLUTIONS CONTAINING 

z, O. Braun, London. 

12,484. Lozences, W. R. Lake.— 
(0. B. Chase, United States ) 

12 Decoratixo, &., on Grass, &c., B. E. Foster, 


don, 
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12,486. Hottow Bricks, &c., T. Freeman, jun., and 
C. Eardley, Hanley. 

12,487. Heap Ram for Tramways, &c., J. Guest and 
H. J. Brookes, Smethwick. 

12,488. Borcers for Hor-waTrerR Heatino, J. Jackson, 

ewcastle. 

12,489. Srretcuine, &c., Woven Wire MATTREsSEs, 
&e., J. Wes' gton. 

— Dyeinc, H. Grandage and R. E. Steel, Brad- 


12,491. Sarety &c., for Venicies, J. E. Eld- 

ridge, South Molton. 

| INDICATING Tarcet, J. H. Jack, Edin- 

urg: 

12,498. Steam Wasuers, C. H. Guest, Birmingham. 

12,494. Heatina, &c., A. Gerken, London. 

12) 495. WEIGHING, &e., Macuines, W. Oakley, London. 

12) 496. Contents of INTERNALLY Stop- 
PERED Bort.es, W. Stott, London. 

12,497. Gas Furnaces for STEAM J. W. 

acfarlane and J. J. Coleman, G 

12,498, Divipina, &c., CRUDE J.C. Mew- 

rn.—({ Halvorson Process Com ny, United 

12,499. Covertne Roors with Tites, G. H. Couch, 
London. 

12,500. Inpicatina Loaps on Raitway Trucks, 
J. Y. Johnson.(F, W. Minck, Tipletz.) 

12,501. Borine Toor, W. Morling, London. 

12, 502, Seat Frrrines for Venicies, G. Morris, Norwich. 

12, 503. IncrEasinc the upon Water in Swia- 
mine, &c., G. E. Smart, London. 

12,504, AncHors, G. E. Smart, London. 

12,505. TAKING TWO-THIRDS of the Friction off the 
Suurrie when it Enters and Leaves the SHUTTLE- 
Box, R, Fitton, Oldham. 

12,506. PROPELLING, &c., VessELs, A. W. L. Reddie.— 
(4. P. Blanchet, Monterioux.) 

12,507. Bicycies, &c., T. Warwick, London. 

12) 508. Vioirins, &c., R. Meeson, London, 

12500. for Niaur Liouts, &c., E. Camp, 


12, 310. for Drpresstne the ToncvE for 
euRotcaL RPOSES, J. W. Cousins, Southsea. 
. Borrie Stoppers, J. J. Varley, Merton. 
FILuine with AERATED Liquips, J. J. 
Varley, Merto: 
12,513, Cart Brivorgs, J. Gray, London. 
12, ALaRM Apparatus, H. A. Mavor, 


1 Cosine Winpows, C. J. Heaton, 


12,516. Gatvanic Batreriges, P. R. de F. d’Humy, 
12,517. Gatvamio Barrerizs, P, R. de F. d’Humy, 
mdon, 


12, Guass JEwELLERY, &,, P. R. de F. d’'Humy, 
ndaon, 

LUSHING TANKS, &c., D. J. and C. B. 

H. J. , Walham Green. 

12,520. Finrerinc Apparatus, J. Kroog, Lon 

12,521. Sypuons, W. Clark.—(E. Fitch, U. 

12,522, MARINE Draas, J. Linkleter and W. P. Mears, 

emou' 


18th September, 1884. 
Sroppinc Hoxes sorep for J. Clark, 


mdon. 
12,524. Execrric GaTe-BLockinc Apparatus, E. E. 
vans, Brimscom near 
12,525. Carrripae Cases for Frre-arms, C. H. Male- 
bam, Lond 


on, 
2,526. Warer-cauce Cocks, D, Pailthorp and W. 
A arcuss, G. Hurdle, Southampton. 
EYLESS 
&., STRANDS of Sux, W. Traf- 
12,529. Or and Gas Lamps, C. H. Ancill, Birmingham. 
12,530. Raitways, R. Lister and 8. 
Hodgson, 
12,531. AERIAL NAVIGATION, J. Glover, jun., Birkdale, 
12,532. Hyprav.ic Cranes, &., H. Smith, G Ww. 
12, 533. Pecainae and VELVET, A. e, 
Manchester Borris, &c., J. Blocksidge, Bir. 
12,534, STOPPERING 
mingham. ‘ 


12,535. Inonino, &c., TexTILe Fasrics, W. Brierley.— 
. A, Zechiesche, Cottbus.) 

Wirnprawixe Liquips from Casks, &c., J. 

Wolverhampton. 

12,537. WEAVING PILE Fasaics, F. Loll, London. 

12; 538. WATER-CLOsETS, W. London. 

12, 539. Renperine the Seats of VeLocipepes ApJust- 
ABLE, H. J. Hudson, London. 

12,540. CLeanina Grain, W. H. Spence.—{Z. J. Char- 
‘pentier , France. 

12, ConpENsERS and RerriceratTors, 8. Puplett, 


now. 
12,542, Propuction of Ice, 8. Puplett, 
ow le. 


19 the ConpensaBLEe Gases, 8. Pup- 


12, 544, 8. Puplett, Knowle. 

12, 545. Orntment, M. King, London. 
12, 546. InksTanps, A. H. Reed.—(M. Maggs Berlin.) 
12) 547, Betis.—(B. Rec 


eneva.) 
12,548. Apparatus for ConTarnrna DIsINFECTING 
Materia, F. J. London. 
12,549. Burroxs, R. Elsdon, London, 
12; Top 4 Boots and SHozs, 
12,551, Licuts G. A Sweetser, 


London. 

12,552. CarriaGE Frames, F. H. Rosher and 

12,558. Execrric and Corsets, B, Wecksler, 
London. 

12,554. Scissors or SHEars, J. C. Eddison and J. E. 
Wadsw: orth, London. 


12, Borr.ine Beer, Spirits, &c., 8. Bunting, 
ublin. 
ea ConvERTERS for Inon and STEEL MANUFACTURE, 


. Heaton, 
Cot, Cris, &c., W. A. Rees, 
12,558, Gear for Steam Enornes, T. Hunt, 
on. 
12, and Discarcine Vesseis, R. Stone, 
12, Mitts for Crusuine, &c., Susstances, W. H. 
12,961 ING Suirs or Vessers, W. 8. 


‘aug’ 

12,562. MakING Exctatoxs, Cc. G. F. London. 
Saucepans, T. J. Constan 

12,564. TREATMENT of Ivory or M. Low, 

12,565. PRESERVING Fruits, A. W. M. Leicester, London. 

12,566. of Paper, A. Mitscherlich, London. 

12,567. Comprnation Tac and Envevore, A. J. Boult. 
=e W. Dennison, U.S.) 

12,568. TRAVELLING Gear, G. J. Smith, London. 

Braves of Cricket Bats, W. P. Venables, 


September 19th, 1884. 
12,570. Scourtine, &c., WHeEat, &c., J. Craig, Li 
12, 571. Cian J. Cheshir | 32 
12,572. Tea-pors, &c., J. F. Fuller, Du 
12,573. Preventine Nuts from getting Loosz, 8. W. 
Smith, Coventry. 
12,574. Mountine, &c., Conners, &c., of Frencu Bep- 


STEADS, T. Ken 
12,575. Sasu Fasteners, J. 8. W. Edmunds, Birming- 
12,576. Buisp Rack T. Thacker and 8. J. J. 
Wine Pi H. Hall, London 

57 IRE Frre Guarps, 
12)578. Winpow SasH J. Ashworth, 


Chester. 
12,579. Steam Cuttivators, J. Ralph and J. 8. Talbot, 
Shaftes 


12,580. Howpixe W. P. Jones, 


12,582. Brrmva for Empossine, &c., T. 


12,538. ScREW-CUTTING aoe W. P. Thompson.— 
(Nathan 

12,584. Worm Conveyors for MILLING MACHINERY, 
&c., P. W. Pearson, Liv 

12,583. SaMPLina, Apparatus for Sprrrrvovs 
Liquors, J. O'N. Mackie, Li 


an 

12,587. VELOcIPEDEs, W. ong, 
12,588. Cap, Max Adam, 


12,590. Inpicators for Rattway MILK Cans, &., E. 
R. Baller, Birchfield. 

12,591. VERTICAL STEAM R. Coles, London. 

12,592, Lossrsr, &c., Trap, W.C. W. Panter, Boscastle. 

CoNCENTRATION of Ones, &c., T. Barnard, 


12,594. Sun Dian, H. 
12,595. TREATMENT of Siac, H. J. Haddan.—(@. Deume- 
landt, Potsdam.) 
12,596. ReauLaTine the of in 
ennington, E. P. Garth, and C. H. 


12,597. BEER ENGINEs, F. N. and H. T. Warne, 
ndon. 


ey PERCENTAGE CaLcuLators, W. 8. Moore, Lon- 


on. 
12,599. SuHove, A. Browne, London. 
123600. GuILLoTINE Eco-cup, G. Asher, Birmingham. 
12, Casu Titi for DELIVERING Com, J. M, Eglin, 
mdon. 
12,602. Pipz Couptines, J. Bennie, London. 
19,608. Es pang WORKED by Gas, &c., W. and J. H. 
London. 
TanDeM VELOCIPEDE, H. J. Hudson, London. 
. ANNEALING Furnaces, J. Jones, London. 
12, 808. SHEEP-SHEARS, C. Burgon, London. 
12,607. Apparatus, W. L. Wise.—(C. 
L. Cross, Vienna.) 
12,608. SPEED Inpicators, H. W. Schlotfeldt, London. 
12) 609. J. Y. Johnson.—{L. Luscuyer, Mul- 


12, 610. ELOCIPEDEs, &c., J. un, 

12,611. VENTILATING "Fans, G 

= CENTRIFUGAL GOVERNOR ENaINEs, R. H. 
eenan and R, H. Froude, London. 


T. E. Vickers and E. Reynolds, 

Nosinos for Stare Treaps, F. W. Hembry, 
15. Cisterns for Fiusning Ciosets, A. Sweet, 

12,616. Ramway Mitx Cans or Cuurns, J. Loving, 
mdon. 

12,617, SunFace ConpDENsERS and Heaters, J. Kirk- 
'y, London. 

618. Supptyinc Hearep Feep-watTer to 
J. Kirkaldy, London. 

12,619. Maytret and Pieces, J. E. Sams, 

London, 
20th September, 1884. 


12,620. Cizantne Boors, &c., H. Churchman, London. 
12) 621. ATTACHING SHIP3’ Boars, J. Linkleter, Tyne- 


mouth. 
12,622. Fastenina Neckties, &c., J. Smith, Stoke- 

upon- 
12, for Erecrric Wires, R W. Vining, 


verpoo! 
Inpicatinc Names of Stations, J. Pease, 


lax. 

12,625. Lever Locks, W. H. Chubb, Birmingham. 

12; 626. ELecrric Arc Lamps, A. Pfannkuche, Dorking. 

12, 627. Conveying Grain Horizontatty, H. J. 

Worssam, London. 

12,628. Meta, Protectors for Boots and 8. 
and G. Fox, Birmingham. 

DyNaMO-ELECTRIC Macuines, A. E. Wadley, 


12,630. Beam and Fry Boarp CLEANER, J. 
Pickup and E. Picku , Manchester. 

12,681. Ramps, J. , jun., Salford. 

12, VELOCIPEDE Pepats, J. . Carpenter, South- 
ampton. 

12,633. Screws, J. Shaw, Bradford. 

121634. SypHons while Ciganina, H. J. 
Melsom, London. 

12,635. “Edelston, Manchester. 

636. Acruarixe the Laray, &c., of Looms, L. Laeser- 

n.—(H. Wilke, Moscow, 

12,637, Vatves, J. Beveridge, London. 

12,688. Transportinec, &c., Foon, J. C. Mewburn.— 
(A. R. Roosen, Hamburg.) 

12,639. Suprortine Sranp Pipes, W. Richardson, 
Mansfield. 


12,640. Propucrion of Morive-power, C. Tellier, 


ndaon. 
12,641. WaTerProor Soxes for Boots and Sxogs, J. L. 
‘kins, London. 
12, Costume and MantLe Stanps, J. Goodwin, 
ndon, 
12,643. Purtrication of Sewace, W. Donaldson, I. 
hone, and E. Ault, London. 
12,644. Sprives for Doors, R. Adams, London. 
Hawxpies to TABLE Knives, &c., C, 


12, ‘Hat Reviver, W. Luksch, London. 
AERIAL Loco-m 


12,04 motors, G. W. , London. 

13,648, Somrace CoxDENsER for ENGINEs, C.W. Wardle, 
mdon. 

12,649. Buckues, T. Walker, London. 

12,650. Movuntine ArtiFiciAL TEETH, B, J. B. Mills.— 
(J. C. Pompéien-Piraud, Lyons.) 

TELEPHONE C. A. Gisborne.—(F. 

and D. H. Keeley, Ca: 3 

12,652 Cooxine Urensi1s, C. 8. Snell, London. 

12,658. AnTI-FoULING Paints, F. M. L; 

12,654. Exectric Governors, J. Swin e, Brockley 

12, 655. Recervine and Grvixe Cuance for and 
DeTecTING BASE Cor, G. E. Absell, London. 

12,656. Compounp Enotne, W. Robertson and G. A. 
Goodwin, London. 


12,657. VERTICAL Enoine, W. Robertson and G. A. 


mdon. 
12,658. HoRizonTaL Enotne, W. Robertson and G. A. 
Goodwin, , London. 


METALLIC Bepsreaps, &c., F. Hoskins, Bin- 

12,660. ConpEnsinc Carpine Enorves, J. Haigh and 
Stephenson, Manchester. 

12,661. — for Smoxine Topacco, J. J. Croxton, 


verpoo 
12,662. Prrcu Cuarns, J. Ha: 
12,663. Secunmne RarLway thong thelr Cuarrs, 8. 
W. Smith, near Coventry. 
12, ek AFFIXING Postace Stamps upon Lerrers, &e., 
A. 


12,665. Srzam Enorves, J. Dodd, H. Kay, and _J. 
vell, London. 
12,666. up or INsoLuBLE BLUE, 
on, 
667. PORTABLE Oven, W. Hill, London. 
668. PROPELLING BaLLoons, G. Tofts, London. 

Convertinc Recirprocatinc into Rorary 
Motion, F. M. Wright, London. 

12,670. PLouaus, J. Barlow, London. 

12,671. Weavine Pitep Carpets, A. J. Boult.—(Kokn 
and Warslavik, Austria.) 

BREECH-LOADING Frre-arRMs, L. Armanni, 


n. 

1 “LOADING Fire-arms, L. Armanni, 

12, O74. J.D, Carter, London. . 

12,675. Cansons for ic Lamps, M. Evans and F. 
Wynne, London. | 

12, Sream Apparatus, T. P. Hollick and 


Wimshurst, London. 


12,677. Gas Governors, H. Besson and J. H. Burrows, 
London. 


Power Looms for Weavine Ve.vets, &c., W. 


—(C. Chavant, Lyons. 
&c., for Carriages, C. H. Butlin, 


TUBE H. Gales, London. 
681. TREATMENT of O1Ls and Tars, T. Durrana, 


don. 
12,682. Ciosets, E. W. Lyne, London. 


ABSTRAOTS OF SPEOIFIOATIONS. 


1865. Compounps In THE NATURE OF Pe 3 
INDIA-RUBBER AND HARD-RUBBER, 
.—12th April, 1883.—(Not with.) 


This relates toa mixture of india-rubber, slighus, 
of or linseed from 

Inne, glycerine, and 

2876. ManuracTure OF = J. K. Tullis, Glas- 


gow.—9th 1883. 

This consists i the = or 
belt and of Lather to 

ig, by securing a ip ea 
erably by means of metallic wire. 

APPARATUS FOR DeTacHInG CoAL AND STONE, 
T. W. Asquith, R. B. Ornsby, and 7. oe 
Northumberland October, 1883. 

relates to an expansible plug to be ee in 

lown by caus’ e plug expand suitable 

mechanical means, 

5855. Process ror THE TREATMENT OF SULPHUROUS 
AND ARSENICAL ane ORES CONTAINING 
NICKEL, COBALT, AND mR Merais, B. J. 

munication from P. Me France. 

Sulphurous and nied ores of nickel, cobalt, and 
copper are fused in order to separate them from their 
gangue, and then refined by a converter until the iron 

almost otis disappeared, after which they are 
treated whilst still sulphurous, or arsenico-sulphurous, 
pulverisable and attachable by acids, either by the 
wet method or dry electrolysis, if desired to separate 
the various elements, or in the case of ferrous melt- 
ings, slightly sulphurous’ 


by fusion in-a basic cupola or 


H. Huth, 


i 
| 
| 
| 


feed roll. 
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other furnace with excess of bases, and of carbon if 

desired only to obtain a desulphurised alloy of the 

metals contained. 

5652. Rotter Mitts ror P. Thomp- 
—5t 1883, 


ina uniform manner, and 
it consists in the use of a feed ho extending from 
end to end above a pair of grinding rolls, a feed roll 
located beneath the of vided r, = an 
agitator within the een pro 

fingers arranged to ly above the 


5690. Toocie Presses, H. H. Lake, London.—l0th 
December, 1883.—{4 communication from E. B. 
is relates to e' esigned for 
metal ingots, it consists of a frame 
two presses used, es one at each en 
between the wu ts of which upper and lower 
blocks are ponetn and have flanges acting as guides. 
The actuating ee arms are pivotted at their outer 
ends to these bloc and their inner ends are bifur- 
cated and connected to knuckle joints arranged on a 
ee left-handed screw carrying a central worm 
with a worm on a shaft mounted at its 
outer an in a movable journal, and connected by a 
link rod to the worm shaft. A pulley on the worm 
shaft drives the screw in either direction. Each press 
has a press toggle com of a block and wu om and 
lower arms, pivotted respectively to the head-piece of 
the press, and the followers, the arms being 
in pairs above and below the block. The blocks are 
connected by guide toggle arms to the guide blocks, to 
which the actuating toggles are connected. 
Sream Hammers, &c., H. H. Lake, a 
10th December, 1883.—(A communication from B. B. 
Meatyard, Wisconsin, U.S.) 8d. 


+ 


bather when desired to take a Turkish or hot-air bath. 
A mechanical sham , consisting of a rotary brush 
ted spindle for the supply of 
water, is also described. 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


"provided with a 
surrounding one pipe, to be 
on | off the same a direction 
the axis thereof, and fitting, when in place, against 
its flange, arms extending from the yoke to the other 
pipe, and adjustable devices for acting against the 
flange of the pipe last named so as to draw the two 
parts together, substantially as specified. (2) The 


303075 
A 4 


combination of the nozzle A, provided with the 
flange a, the pipe B, provided with the flange 6, the 
coupling the yoke e, partially sur- 


— independent rams are arranged to 

in the same vertical plane, and are Se ‘with a 
single steam cylinder and two pistons working therein 
and connected respectively to one of the rams, which 
are thereby moved to and from each other by the 
direct action of the pistons. The pistons are in two 
sections, and are attached to their stem in a special 
manner. A rotary valve of s construction is 
employed for the distribution of the steam. 


5797. Propvucixe Motive Power, M. P. W. Boulton, 
italy, and E. Perrett, London. — 18th December, 
1883. 


Sd. 
inventor claims, a heater 
gas by its thro! e interstices ea 
refractory one, providing an annular passage for 
the cool fluid between the outer shell and internal 
heated material; Secondly, the use of a cooler con- 
taining suitable’ material ‘wetted by water for the 
of cooling the wor! fluid of hot air engines ; 
irdly, in an engine worked by highly heated fiuid, 
the combination of a heater and cooler, and their con- 
necting parts with the cylinders of the engine ; 
Fourthly, in engines worked by steam, the combina- 
tion of a boiler with a heater containing 
material disposed with numerous interstices, the 
whole arranged and operating in such manner that 
the heater at one time is heated f fire under ordi- 
pressure, and afterwards is put into 


A, and adapted to be slipped on and 
off the whee Tay Fa transverse to the axis thereof, 
and arms /, provided with screws E, substantially as 
specified. 

308,083. Sream Encrxe, H. Herman Westinghouse, 
Pittsburg, Pu. —Filed February 16th, 
Py The jally as set 
forth, of a pair of vertical ‘single-acting cylinders, 
each located above and having its piston connected to 
the crank pin of a double crank upon a common 
crank shaft, a main or distribution valve working in 
a valve chamber between said cylinders and governi: 
the supply and exhaust thereof, and a centrifugal 
governor fixed upon the crank shaft between its 
cranks, and coupled directly to an excentric which 
reciprocates the main valve and is movable trans- 
versely relatively to the crank line. (2) The bi 


303,281. LuBricator, J. Hoffman, Binghamton, 
N.Y.—Filed June 
Claim.—{1) The in combination 
with the valve chamber, oil cu: , and steam and oil 
ducts, substantially as * deseri (2) The mixin, 
ber, in combination with the valve chamber, 0’ 
cup, oil duct, and steam tube d, opening into steam 
pipe, as described. (3) A mix chamber, in com- 
ation with a valve chamber, with the orifice bet 


partially across the width of the wheel, and also having 
extending arms, and blades sec to and between 
said solid disc and ring, and also secured to said spider, 

and cut away from the outer end of the hub of said 


— to the inner edge of said ring, substantially as 
own and described. (2) A fan w heel composed of 
blades secured between a solid and ~A 7 in 


which said blades are cut one for a porti 


the two regulated automatically, the oil cup, oil cue‘, 
and steam tube opening into steam pi as described. 
(4) The vil cup, formed with boss z ts side for con- 
nection with shank D, combined with the tube ¢ and 
sight-feed E, as described. ni 
303,31'7. Switch Cam anp Fottower, Freeland W. 
Ostrom, Bridgeport, Conn.— Filed January 7th, 1884. 
Claim.—(1) A switch cam having splines Fg which 
the follower rides, and a frog or pam at the intersec- 
tion of the splines, as described, and for the pur 
set forth. (2) A switch cam having splines upon which 
the follower rides, grooves both sides of the splines, 
and a frog or frogs at the intersection thereof, sub- 
stantially as described. (3) A follower for switch cams, 
ewe, ings upon the head thereof, with an open 
tween them, as described, and for the Urpose 
set rt forth. (4) A follower for switch cams, having two 
wings upon the head thereof, and a longitud cut 
between the wings, whereby the wings are made 


tion, substantially as set forth, of a pair of vertical 
single-acting cylinders, each located above and having 
its connected to the crank pin of a double 
shaft, a differential 


we chamber having a supply pipe 
steam between said pistons, these pod ve 


nary 
tion with the boiler and engine, so that the steam on 
its way from the boiler to the engine passes through 
the interstices of the heater, and becoming thereby 
superheated, enters the cylinder in this state. 


5888. Rotary Encrnes Rotary AND 


bined for joint epuntion to effect the balancing o! 
the weight of the valve and excentric by the excess 
of pressure on the larger valve piston. (3) The com- 
bination, substantially as set forth, of a pair of vertical 
single- acting cylinders, each having a port for the 
admission and exhaust of steam at or near its ged 
end, pistons fitting said cylinders and conn to 


meter attached to the 
annular spaces ieteweeenal er drums are 
situated concentrically to each other and excentrically 
to the first drums, this second series being always in 
— at one first series. The 
im carries a or te forming a piston whi 
passes through a slot in the outer drum of the second 
series. Steam to case acts u) the 


Hypravtic Lirts, Docks, 
Westminster. — 28th December, 


This relates to the connection 


pon another floating structure, 
and by means of which the dock or pontoon is i 
vented from listing either to port or starboard. 
fulcrum can be raised or lowered so as to control the 
rise and fall of the dock. A dock with fol sides 
is described, and such sides may be capable of being 
raised and lowered. 

5933. Securmsc on SHortnc cp Dancerovs Srruc- 

eath, London. 


—29th 


A tie rod, rope, chain is arranged between the 
apex of the shore and the base of the building, and in 
it a swivel screw is provided, by means of which 
tension can | be put upon the tie so as to draw the two 
points t and ap on the surface 
of the wall or structure to be 7 ames gg The tie for 
convenience may be made in lengths. 


5045. Governors ror REGULATING THE ELECTRO- 
motive Force or Exvecrric CURRENTS AND THE 
Speep or Motors, W. Hartnell, Leeds, P. W. 
Willans and R. B. B. Crompton, London.—Slst 
December, 1883. 10d. 

This relates to means for 


varying the speed 

automatically _fatsetnting such changes into the 

electro. ts of the as 

will vary “its output in current, or electro-motive 
force, without varying its s: Reference is made 

to specifications Nos. 1184 and 5291, of 1883. 

5047. PREPARATION OF PHOTOGRAPHS AND TREATMENT 
or Drawines, &c., TO ImrraTE STAINED GROUND, 
oR EMBossED Grass, G. Rydill, London.—31st 
December, 1883. 18. 2d. 

This, consists in treating the prints with pine or 
other oil i varnish in a vessel under hydraulic, 
r air and then them be- 

—— sheets of glass, the edges of which are cemented 

toge 


5062. MaNvuFACTURE OF rz LraD, H. J. Haddan, 
London.—31st December, whe 


| 


cranks on a common crank shaft, and a water relief 
passage pocg AE — each of said cylinders to the 
exhaust pipe, said passages having their openings to 
the bore of be cylinders located at such level therein 
as to be uncovered by the pistons when at the lowest 
prec of their strokes. (4) The combination, sub- 

tantially as set forth, of a pair of vertical Lg ad 
ning cylinders located above a closed crank case, 
and having a pistons coupled to cranks on a abaft 


located between said cylinders and actuated by an 
excentric on said shaft, an oil reservoir fitting in the 
space b the ders and valve chamber, and 
oil supply pipes leading from said oil reservoir to the 
cups of the crank shaft bearings. 
303,084. Piston Vatve, H. Herman Westinghouse, 
Pittsburg, Pa.—Filed April 10th, 1884. 

Claim.—(1) The combination, substantially as set 
forth, of a main or distribution valve composed of 
connected by a@ tubular body, and 

into heral recesses in the 
said groove on one 
side fitting against a — ¥ which communicates by a 
passage with the interior or exhaust side of the valve, 
and being exposed on its opposite side by a circular 


[sos084] 


F. Schmoll, Germany. 
Lead is formed into thin plates or thin shavings, 
and placed on laths side by side and supe’ 
ridising chambers, which are closed when full and 
the vapour from vinegar admitted. Carbonic acid is 
also admitted. 


5987. Incanpescent Exvecrric Lamps, &c., L. Gold- 
and A. L, Fyfe, London.—3lst December, 1883. 


The filaments, made from thread and carbonised in 
the usual manner, are formed into curves so complex 
that their outlines are rendered indistinguishable, and 
merge, as it were, into each other. e invention 
further relates to holders and a switch for incan- 
descent lamps. 

5988. Domestic TurkisH on Hot-atr Barus, &c., 
London.—81st December, 1883 


in an upright pc position when not in use, the bath 

on trunnions in a suitable casing, at top oi 

which isa shower bath. A skeleton frame covered 

with fabric is hinged so that it can be closed over the 


SSS 


( 
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side thereof. qe A combination, substantially as 
set forth, of a hollow piston valve having circum- 
ferential packin g recesses, which are ved or 
relieved on one side and communicate on the other 
side by a passage or passages with the interior of the 


valve, and kin: 4] which fit in the packing 
recesses, ond are provided with grooves communicating 


adjustable by a set screw to compensate for wear, 
| A switch cam having splines upon Which the 
follower rides, and a frog or f at the intersection 


303,503. Wrest, Henry C. Gallup, 
Wilmington, Ohio.—Filed October 6th, 1883. 
Claim.—(1) The se of the tubular hub 
having at opposite ends the right and left screw 
a in combination with the double discs on each 
end, one of said discs having at suitable intervals 
projecting lugs to hold the spokes or suspension wires, 
substantially as herein set forth. (2) The combination 
of the double discs on opposite ends of the screw- 
—— hub, one or both of said discs having project- 
pins or lugs, with the spokes or sus; ion 
tantially as herein set forth, (3) The combination 


of the hub ha’ at the ends the right and left screw 
threads, the double discs at each end screwed thereon, 


having ‘Projecting g lugs, the cuntinuous wires provided 
with suitable eyes at intervals, and with the tubular 
rim slotted to receive the suspension wires, and the 
cross-pins, substantially as herein set forth. 
303,527. Armoseneric Car Brake, George B. Leonard 
— Lawrence Glenn, Ottumwa, lowa.—Filed Feb- 
ry 26th, 1884. 
Claim 1) In an air brake, the combination, owe 
valve c valve — 
leak passage throug! of a power cylinder havin 
connections from both its ends to the valve hark 
so located and arranged as to bring one or the other 
into communication with the leak passage as ay valve 
is at the extremities of its movement. (2) In an air 
brake, the combination, with a get cylinder and 
auxiliary. s cylinder, of an interposed valve 
chamber and piston valve having a _——— through it 
to communicate with the storage cylinder when the 


thereof, in combination with a follower 4 = wings 

upon its head, which bear upon opposite sides of the 

spline. (6) A switch cam having = A, one or more 


, and —— Al, a, and 6, ombination with 
a follower having shank F and a G, with wings H, 
as described, and for the purpose set forth. 


‘7. IncaNDEsceNT E.ecrric Licutine, Charles 
F. Beck, Paris, France.—Filed July 5th, 1884. 
Claim.—() The hereinbefore-described improvement 
in the art of electric lighting, which consists 
an electric discharge through previously-comminu 
particles of solid material in a confined inert atmo- 
sphere, substantially as set forth. (2) The hereinbefore- 
described improvement in the art of electric lighting, 


(303357) 


which nar in supply ing to the rath of an electric 


discharge in inert previously 
icles of solid material, 8 uppls 
and maintained by the action 

If, as set forth. 


208,408. Hoox, Joseph F. Wheeler, 
Wyocena, Wis.—Filed March 6th, 1884. 

Claim.{1) As a new article of "manufacture, the 
device herein described for liftin, rl tubes or shafts 
vertically, consisting in the spirally-curved plate or 
hook A, adapted to surround and engage upon the 

pher of the tube to be elevated, provided with a 
ting chain I, substantially as set forth. (2) The 


[503408 J 


having inward. , adapted to engage 
the onthas of the tube open: ~s F, for the admission of 


the tube E, and chain I, attac'! to the = coil of 
said spiral’ hook, substantially as and for purpose 
specified. 
$03,375. Fan owe, 2 Miles C. Huyett, Detroit, Mich. 
—Filed February 23; 1884. 

Claim.—{1) In a fan "heel, the combination of a 
solid disc having an opening in the centre thereof to 


with the passages therein. 


pr is on from the engine, and a transverse 


gomaee directly through it to produce communication 
ween the storage and power cylinders when the 
jure from the engine is cut off. (3) The valve 
escribed, having the FS, for connecting pipes 
for connect ing the pipes C2 
for —— main pine Aand 

pipe and the for either of 


Cl or th a leak (4) In an air 
brake ta the main 
a abe of the valve or “a cylinder for controll- 

or shutting off the flow of air, as herein set forth. ‘ 
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808,075. Covptinc, William P. Towne, New York 
N.¥.—Filed February 25th, 1884. | 
if f ? 
H 
N 
ANE [303503 | 
Sas 
inn 
} 
in’ 
303317 
= 
piston main or distribution valve, operated by an 78 A smancanes 
excentric on said shaft and gree supply and 6 
exhaust of the cylinders, said valve having an upper 
[303 527 | 527 
Within a cylindrical case is a hollow drum mounted 2 = aoa 6G ia 
on the main shaft of the engine, and within which are PY , = Aw c' 4 
two other drums of progressively diminishing dia- — 
ce 
. 
4 
|. _ \ 
ay 
ae 
1883. 6d. 
ing the supply and exhaust of said cylinders, and a — 
drain pipe leading from the exhaust passage to the a WN 
main valve chamber, to the crank case, and provided CSS 
with a regulating cock or valve. (5) The combination, 
substantially as set forth, of a pair of vertical single- 
- : acting cylinders located above a closed crank case, E 
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ELECTRIC LIGHTING AT MONTREAL. 

TuE absence of the incandescent electric light in the 
city of Montreal was commented on in the discussion 
which took place after the reading of Mr. Preece’s paper 
on “Domestic Electric Lighting” at the meeting of the 
British Association. The great natural water power, with 
which several of the largest Canadian cities are so well 
provided, has yet to be taken advantage of, and should 
enable a general supply of electricity, both incandescent 
and arc, to be furnished at a rate that would be much 
cheaper than gas. 

In common with most American cities, the streets are 
lit by electricity, and as the system adopted is one which 
has not been introduced into this country, we propose 
describing it in full. The Thomson-Houston dynamo 
machine is of the continuous current type, and approxi- 
mately resembles the Brush in that it is wound to furnish 
a current of 2000 volts elec- 
tro-motive force, the lamps 
being differential and worked 
in series with ampéres 
current. In detail, the con- 
struction of the machine is 
peculiar to itself, and consists 
of a spherical armature made 
up of three coils of wire 
which are wound in the Sie- 
mens’ form on the outside of 
a Gramme ring composed of 
soft wire. This armature is 
revolved between the cheeks 
of two cup-sha electro- 
magnets, thus enclosing nearly 
the whole of the armature 
where the electricity is gene- 
rated in a powerful magnetic 
field, which is concentrated 
where it should be applied to 
give the best results. The 
three coils are joined together ; 
at one end of the armature, © 
and at the other they = 
through a hollow in the shaft 
until they come out at the 
end, where they are connected 
to the commutator which has 
only three segments. The 
electricity is led off by two 
pairs of brushes which are 
coupled together and their 
position adjusted by means of 
suitable levers which are 
worked by the automatic cur- 
rent regulator Fig. 2, which is 
shown in its place on the left 
side of Fig. 1. The regula- 
tor consists of a single pole 
electro-magnet with a peculiar 
shaped armature, which is a 
hinged bar of iron having a 
conical recess, through which 
the pole of the electro-mag- 
net enters; by this ingenious 
arrangement the pull of the 
magnet is the same at what- 
ever distance the armature is 
from the pole. The current 
regulator is actuated by a 
controllermagnet Fig. 3, which 
is placed in the line of the 
main circuit, and by its delicate 
contact instantly alters the amount of current passing 


AUTOMATIC CURRENT REGULATOR. 


where they bear on the commutator segments; the air 
blast, which is produced by a small blower fixed on the 
side of the commutator, carries with it a certain quantity 
of oil, which thus lubricates the commutator, and does 
away with the wear both of the segments and of the 
brushes to a very large extent. 

The Thomson-Houston system is worked in Canada by the 
Royal ElectricCompany. In Montreal this we cy a 
lighting station which at present supplies 180 are lights 
fixed in various parts of the city ; besides these there is a 
continual demand for temporary lights, which are quickly 
provided by running overhead wires. The company is an 
offshoot of the American Electric and Illuminating Com- 

y, of Boston, which already has some ten thousand 
mps at work. The system adopted by this company in 
starting its numerous electric lighting stations is very 
complete, and we shall describe the general arrangements 
of these in a future issue. It is shortly intended to supply 
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CONTROLLER MAGNET. 
incandescent lamps on the same circuit as that used for 


round the regulator, which controls the output by moving | are lighting, by a new invention of Professor Thomson, 


the position of the brushes, and thus more or less cutting 
out the magnetic field. 

The position which the pair 
of brushes occupy to each 
other, and the mode of coup- 
ling ups will be better under- 
stood by reference to the ac- 
companying diagrams, Figs. 4 
and 5, in which § is the com- 
mutator divided intosegments 
K?, and to which are 
connected the coils 1, 2, 3. 
From the brushes y and 7 the 
exterior circuit, after passing 
through the field magnets, 
is led to the controller mag- 
net, which is fixed on a wall 
where convenient, and then 
—after more or less elec- 
tricity has been shunted 
through a carbon resistance to 
the current regulator, which 
it enters by wire at R—after 
working the lamps, returns 
to the machine by the brushes 
y and As shown in 
Fig. 4, the brushes are in 
a normal position. Should 
less current be uired, the 
armature M will be attracted, and each pair of brushes 
will tend to separate; so that if all the lights be extin- 

ished, the coils of the machine will be short-circuited, 

e etic field being almost entirely cut out. 

It will be seen that one great difficulty is overcome in 
the Thomson-Houston system, namely, the adjustment of 
brushes, which are often badly by unskilled 
attendants. Another ingenious arrangement in this 
system is the air-blast spark controller, which the inven- 
tor, Professor Elihu Thomson, claims to provide a com- 
plete solution of the problem of controlling the sparking 
or flashing liable to be so troublesome at the commutators 
of all dynamo machines, The invention consists in forcing 
athin jet of air square against the ends of the brushes 


which enables groups of eight incandescent lamps, of 
12 to 16-candle power each, to be substituted automati- 


MODE OF CONNECTING BRUSHES AND REGULATOR. 


cally for one are light. It is proposed to exhibit the 


me at work at the International Electrical Exhibition, 
hiladelphia. 


THE IRON AND STEEL INSTITUTE. 
As stated in our last impression, three papers were read 
consecutively on bape the24th ult. The first of these 
was by Mr. F. Siemens, C.E., 


Ox a New MeEruop or Heating THE REGENERATIVE 
Gas FURNACE. 


In every description of furnace which has hitherto been 
designed, either for heating or —— it has always been 
considered that the first condition of successful working 
was to make the space to be heated as small as circum- 
stances would allow, so that the flame might be brought 
into as intimate contact as possible with the inside lining 
of the furnace, and more especially with the material 
under treatment. ‘Lhis method of constructing and work- 
ing furnaces, which was a necessary condition of success 
in all cases in which it was proposed to obtain a high 
temperature with the use of solid fuel, was also adopted 
in regenerative gas furnaces, which until quite recently 
were heated on the same principle; the author, however, 
has for some time doubted the correctness of this view, 
and from experience gained in the practical working of 
this class of furnace, after long and careful trials, has satis- 
fied himself that they should be arranged so that the 
flame should only radiate heat upon the material to be 
heated or melted, and not come into actual contact with it, 
as has hitherto been the case. The diagram gives a 
sectional. view of the furnace as now constructed for 
various pur A is the roof, B are the working doors, 
C the bed of the furnace upon which the materials are 
melted or heated, D and E are one of the pair of regenera- 
tors, and F and G the other pair, between which should 
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be placed the pockets used for arresting the dust from the 
waste gases,as shown. The gas and air are alternately 
See os into the melting chamber by the ports 1 2 and 
3 4, therein forming the > Bi which traverses it from end 
to end. It will be observed that the gas and air ports, 
instead of being so arranged that the flame shall impinge 
upon the materials placed on the bed of the furnace, as 
hitherto, open at some distance below the roof of the melt- 
ing chamber, and at some distance also from its side walls, 
so that the gas and air after ignition have unobstructed 
space for entering into combustion, and for the free 
development of the flame, which is kept as much as 
possible from contact with the roof, wall, or materials on 
the furnace bed; and when these are crucibles, ingots, 
blooms, or packets of iron, they should be placed suffi- 
ciently far apart to allow the radiant heat to have free 
access all around them. Where there are working doors, 
the flame should pass above their level; in this way the 
men will not be inconvenienced while watching operations 
inside the furnace; but as already mentioned, the main 
object to be secured is to avoid contact of the flame with the 
materials under treatment, or with the walls of the furnace. 
In order to realise the circumstances under which these 
benefits are obtained, it must be borne in mind that in the 
regenerative gas furnace the amount of fuel used does not 
depend so much upon the intensity as upon the quantity of 
heat required; whereas in the old pn in which 
direct combustion of solid fuel takes place, intensity can 
only be obtained by means of a strong chimney draught 
or a blast, and the consumption of very large quantities of 
the best fuel; and even with their use the highest tem- 
peratures required in the arts are difficult to get, and still 
more so to maintain, the difficulty and expense in i 
with the size of the furnace. Thus it has in Boia ma 
that in an ordinary crucible steel-melting furnace, heated 
by means of solid fuel, about 2 per cent. only of the heat 
developed is taken up by the steel, so that nearly the whole 
of the t mass of co 
and maintaining the furnace at steel-melting temperature. 
In a regenerative gas crucible steel-melting furnace, on 
the other hand, when once the steel-melting temperature 
has been reached, it is easily maintained with a moderate 
chimney draught, and therefore by the burning of a com- 
paratively small quantity of fuel, which may be of a poor 
quality, so that the greater part of the heat of combustion 
is taken up by the steel, while what remains. amply suffices 
to maintain the crucibles and. furnace at the necessary 
temperature, and only a very small quantity escapes 
through the chimney. The following is an actual com- 
— between an ordinary reheating furnace using solid 
el and one on the regenerative gas principle. The 
former uses about three tons of a fair quality of coal in a 
shift of ten hours, while a regenerative furnace of equal 
capacity takes about two tons for the same time, there 
being a saving of 334 per cent. But if both furnaces are 
merely > at a welding heat without any cold iron being 
charged, then the solid fuel furnace requires about 24 tons 
of coal per ten hours, while the regenerative gas furnace 
takes half a ton at the outside; so that, whem it is only 
necessary to maintain a certain temperature, the regenera- 
tive gas furnace shows an economy of 80 cent., whilst 
it is 33} per cent. when both furnaces are bringing iron up 
to the welding heat. The results here given are from the 
author’s personal observation, but in some cases the advan- 
tages gained by the use of the regenerative gas furnace for 
heating purposes have been greater, reaching from 40 to 50 
per cent. But besides the circumstance that solid bodies are 
injured by flame, it can be easily shown that when flame 
is brought into contact with any solid body, it is more or less 
quenched according to the substance, size, and temperature 
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of the body. To show more clearly the advantages which 
have been so far derived from the application of this new 
system, it will be well to give a few examples of compara- 
tive results in working regenerative furnaces con- 
structed on the old and the new principle. A glass pot 
furnace built at Dresden ten years ago, and which has 
been reconstructed for experimental pu shows the 
economy of this method of heating most effectively. This 
furnace held ten pots, and melted glass every night which 
was worked out during the day, giving a daily production 
of about 3000 bottles in a shift of seven hours, or, after 
allowing for pot b a monthly production of 70,000 
to 80,000 bottles. The pots lasted about three weeks, and 
the furnace itself about six months; during this time it 
required many repairs, which naturally interfered with its 
production. At present the same furnace, supplied with 
the same quantity of fuel, and working the same charges, 
produces daily 5000 bottles in a shift of nine hours, 
amounting to a monthly production of 130,000 to 140,000 
bottles. Fewer pot breakages also occur, less repairs are 
required, and the amount of waste has decreased ; more- 
over, the glass metal is obtained from a cheaper composi- 
tion than hitherto used, and proves to be of a far superior 
quality. The pots last fully double the time, and melt 
more than three times the quantity of material, whilst the 
furnace itself stands for three years. Similarly advan- 
tageous results are attained in the open-hearth steel 
smelting furnace. At the Landore Siemens Steel Works, 
near Swansea, the furnaces which were altered at the end 
of last year and at the beginning of this to this new 
method of heating have already outlasted the furnaces re- 
constructed upon the old type at the same time, whilst 
they work more uniformly, giving an improved and 
larger output owing to less oxidation of metal, as is 
proved by more ore being required per ton of pig iron 
used in order to decarbonise it to the same extent. The 
life of these furnaces is expected to be five or six 
times as long as that of the old furnaces, whilst great 
economy in the consumption of fuel per ton of steel 
melted should be realised. This method of heating is now 
being adopted at several other steel-melting works in this 
country, and will be found particularly advantageous 
where steel is intended to be made from inferior qualities 
of pig iron by the adoption of a basic lining. For many 
other applications of the new system experiments have 
either been prepared, or trials already made ; for instance, 
for heating boilers by means of gas. When it is consi- 
dered that the temperature of the water in a boiler work- 
ing at 60]b. pressure on the square inch is only 311 deg. 
Fah., whilst the temperature of gaseous flame may be 
taken at 4000deg. Fah., it will readily be perceived what 
a quenching effect the metal of the boiler, which is, of 
course, at the temperature of the water, has upon the 
flame. In this case the principle has been followed of 
letting the active flame consume itself in the open space 
of the tube without allowing it to touch the sides until 
after complete combustion has been effected, when the 
products of combustion may be brought into direct contact 
with solid bodies. By such an arrangement, complete and 
smokeless combustion is obtained, with the result of 
longer life to the boiler, the sides of which more readily 
deteriorate through direct contact with the flame than 
from any other cause. As the heat of the flame which is 
not transmitted by radiation comes after complete com- 
bustion into direct contact with the sides or flues of the 
boiler and its regenerators, it is completely utilised, and a 
saving of fuel to the extent of 25 per cent. is secured by 
this method ‘of heating. The results obtained in actual 

ractice show that there can be no doubt that almost all 

eating apparatus used in the arts, in which direct con- 
tact of flame with the substances treated is not necessary 
for chemical reasons, will be materially improved by the 
application to them of the principle of transmitting the 
heat of flame by radiation only, while the heat of the com- 
pletely burnt products of combustion is better utilised by 
contact. 


The next paper was by Mr. James Riley, Glasgow, 


Os Receyt IMPROVEMENTS IN THE METHOD oF THE Manv- 
FACTURE OF OPEN-HEARTH STEEL. 

The author, after giving a resumé of experiences 
under the old system, described the new arrangement. 
The remodelling of the Blochairn Works, after they were 
acquired by the Steel Company of Scotland, gave the 
opportunity of embodying in the results of previous expe- 
rience at Newton, more especially in the melting depart- 
ment which had to be created. The author’s first plans 
were for a shop with twenty 12-ton furnaces, afterwards 
modified to twelve 15-ton furnaces. He had for some 
time been extremely anxious to try the “ Pernot” furnace. 
Now the opportunity offered, and the first furnaces erected 
were two 20-ton Pernot’s. These were hurried on as 

uickly as possible, so that by the results obtained from 
them he might be guided in deciding what type of furnace 
should be aged 1 for the whole shop. They were fine 
furnaces, admirably designed and constructed, as he had 
the advantage of some drawings given him by their 
lamented friend Mr. Holley. The mechanical arrange- 
ments were perfect, but the results were not satisfactory, 
and in the then circumstances he was compelled to stop 
them after three months’ trial, and proceed to erect, as 
rapidly as possible, Siemens furnaces, as perfect in every 
respect as they could make them. In 1880 experiments 
were made, extending over some weeks, with a Siemens 
furnace lined with ic material, under the personal 
superintendence of Messrs. Thomas and Gilchrist. The 
process had to be abandoned principally on account of the 
difficulties and treubles ca by the fluxing of the lining 
at the lines of division of the basic and acid material, in 
spite of every precaution then possible to them. He might 
also state that for some months ae they had had at work 
furnaces of the type known as the “ Batho” furnace ; and 
although time is required for the realisation of all the 
economies promised by the inventors, yet they have been 
so satisfied with their suitability to the circumstances that 
his directors have arranged for a few more to take 
the places of the older Siemens which now 


require to be renewed. In this connection he might 
also be allowed to call attention to a valuable modi- 
fication of the Siemens furnace, known to them as 
the “Hackney” port, shown in the annexed sketch. So 


satisfied are they of the advantages derived from its use, 
that this modification will be made wt all their meltin 
furnaces as they are stopped for repairs. As he h 
already indicated, they erected at Blochairn a row of 
twelve 15-ton furnaces ; the ingots were cast in one long 
pit, parallel to, and close in front of, the furnaces, the tops 
of the ingots being level with the general floor, so that 
bogies or wagons could be rapidly passed to other depart- 
ments. The charging floor was, of course, at a higher 
elevation, approached by a slight incline at one end of the 
shop. At Blochairn he made the relative positions such as 
would, he hoped, enable them to transfer the ingots from 
the casting pits to the hammers at a temperature that 
would perhaps allow them to dispense with re-heating, or, 
at all events, to reduce this re-heating to a minimum. 
The author’s hopes were not fulfilled. hen he tried to 
hammer the ingot with only its initial heat, he either 
found the centre too soft, or, on the other hand, the out- 
side was so cold and hard that it cracked, and the slab 
could only be rolled into a defective plate. They were 
incessantly at work upon this matter of preventing the 
ingots getting cold. At last the author devised and ex 
rimented with a movable set of soaking pits for conveying 
the ingots to the hammers shortly after they were cast. 
By this means he was enabled to accomplish the hammering 
of the ingots into slabs without re-heating. Subsequently, 
however, his directors authorised him to arrange with 
Mr. Gjers for the use of his patent soaking pits, and 
the outcome of this decision has been the practical re- 
modelling of all the working arrangements, as follows :— 
There are twelve melting furnaces. In front of and 
parallel to the furnaces are lines of railway, of which the 
nearest runs over the old casting pit, which has been filled 
up except at a few points where it has been left open as 
provision for casting in the case of any accident to the 
machinery in the new arrangements. On this railway 
runs a small locomotive, which moves from point to point 
in front of the furnaces, a —— carriage conveying a 
ladle for the-steel and a mould for the slag. A specially 
designed hydraulic lift of 20 tons power is erected directly 
over the railway just referred to. Directly in front of this 
lift is a 20-ton casting crane of ordinary type, except that 
it is not made to lift. It is, however, provided with 
hydraulic engines for turning it on its axis, and also carries 
on one side a small cylinder and ram for turning over the 
casting ladle after each cast, so that any slag or skull may 
be easily cleared out, and the nozzle pot may be readily 
changed. This crane is placed in the centre of a semi- 
circular casting pit 40ft. in diameter and about 3ft. deep. 
At convenient points round the casting pit are erected 
three ingot cranes, each capable of lifting 5 tons, in two 
powers of 3 tons and 2 tons each. Between the cranes are 
two sets of soaking pits, each with six cells of differing 
capacity for ingots of 30 cwt. or 60 cwt. each. The two 
outer cranes set the moulds in the se ready for casting, 
and afterwards strip the ingots and deposit them in the 
soaking pits. The centre crane lifts the ingots from the 
soaking pits and places them vertically on the tippin 
carriage at the end of the feed rollers of the cogging mill. 
An hydraulic cylinder and ram are placed convenient to 
this tipping arrangement. The ram, taking hold of an 
arm of the carriage, turns it down, so that the ingot is 
deposited easily and without shock on the feed rollers of 
the mill. The cogging mill has hollow steel rolls, with 
32in. centres, and om edging grooves at each end, the 
top roll being balanced by hydraulic power in cylinders 
placed under the bed-plate, and having a lift of 14in. 
Instead of turning the screws in the ordinary manner, the 
boxes are made to revolve, motion being communicated 
from a small Willans engine through a shaft carried on 
the top of the housings, and having two worms taking into 
worm wheels fixed on the screw boxes. Between the feed 
rollers of the mill are arms designed for handling the ingot, 
which is turned by them on fiat or edge and placed in 
front of the grooves, as may be desired, the arms bein 
actuated by hydraulic cylinders Pr] under the fe 
rollers. This mill is in charge of and operated by one 
man, assisted by two boys, one of whom works the screw- 
ing gear at the rolls, and the other the turning and the 
feeding gear. The mill is driven by an engine with two 
cylinders, 36in. diameter and 4ft. stroke, and is geared 
2? to 1. The steam pressure is 901b., cut off at three- 
quarters stroke. The rolls make 28 revolutions per 
minute, and have a periphery speed of about 180ft. per 
minute. Aset of h ae ic shears is in course of construc- 
tion, having a working _— of 1000 tons, and calcu- 
lated to shear slabs 24in. by 8in. in section. These will be 
placed behind the mill, and will have feed rollers, which 
will receive the slab from the mill and it on and 
through the shears to carriages, which convey the slabs to 
the reheating furnaces of the plate mills. The melting 
furnaces are charged in rapid succession on the Sunday 
night, and on one coming ready for tapping-—about twelve 
hours later—the locomotive places the carriage and ladle 
in front of the furnace, the charge is tapped into the ladle, 
the whole of the steel and slag being run into it, while 
the latter overflows into the me meee on the carriage. 
Being brought under the lift, the is raised until certain 


brackets or horns, placed on each side of its pouring lip, 
come in contact with brackets, attached to the lift, and so 
placed that they keep the pouring lip of the ladle in the 
same horizontal plane, until all its contents are dischar, 
into the second or casting ladle, which is easily brought 
about by continuing the lifting of the ladle after the 
pouring lip has become stationary in the brackets. The 
casting crane having received into its ladle the whole con- 
tents of the first ladle, is now moved round over the 
moulds in the casting pit, into which the charge is cast 
in the ordinary manner. The time occupied by the opera- 
tions of tapping the furnace, transferring the steel to the 
second ladle, and casting into moulds, is fourteen to fifteen 
minutes, a shorter time than is required by the old method. 
After standing about twenty minutes from casting, the 
moulds are stripped and the ingots placed in the soaking- 
pits, where they remain about fifty-five minutes, being then 
passed through the cogging-mill and reduced to the required 
section, after which they are sheared to the specified weight 
and passed on to be re-heated and rolled into plates. It may 
be said, therefore, that the slab is finished in ninety-five 
minutes—fourteen or fifteen minutesfor tapping and casting, 
twenty minutes in the moulds, fifty-five minutes in the 
soaking pits, and five mmutes in cogging and shearing. 
The advantages of the new casting arrangements are very 
considerable. The whole operation is much more under 
control, and is more methodically carried out ; less plant is 
required in ladles, iages, travelling cranes, and moulds; 
the cost in labour is much reduced ; the shop is freed from 
débris, and is cleaner and pleasanter to work in. The 
advantages of the other portions of the arrangements—the 
soaking-pits and cogging-mill—are great in every way. 
The cost of labour is largely reduced, that of fuel is saved 
altogether; the loss of steel by re-heating is reduced from, 
say, 2? nd cent. to almost ni, the returns showing this 
loss in the soaking-pits to be only 0°02 per cent., and, in 
addition, the indirect economies by reason of improved 
quality of slabs, less defective plates, &c., are more impor- 
—_ than would be credited if ie were to venture to state 
them. 

The third paper was by Mr. Dicks, of Glasgow, on a new 
form of regenerative furnace. A very full abstract of this 
ang ot found on page 263. After these papers had 

n read the meeting was adjourned till the next day, 
the whole party proceeding to Crewe. 

On Thursday, the 25th ult., Mr. Cowper opened 
the discussion. He said he had had a pretty large 
practical experience of the results that followed in so 
treating the gas as to give space for combustion, as 
he constantly had occasion to produce products of com- 
bustion in very large quantities of the highest tem- 
a that the gaseous fuel was capable of producing. 

e black diagram on the wall would show them a ve 
ordinary sized burner such as he used himself. They woul 
see that it was 7ft. in diameter, and there were two large 
slits in the bottom for the admission of the and there 
was a large opening at the side for the admission of air; 
but the flame flue was much larger than those openings. 
Then the gas rising in two vertical sheets and the air 
passing in horizontally entirely enveloped them, going 
round about them and between, thus forming four separate 
large surfaces of contact and four smaller ones of gas and 
air in the very centre of the 7ft. flame flue, with the result 
of gry 4 an enormous single flame some 4Oft. or 50ft. 
high, of the highest temperature that the gas was capable 
of producing, and much higher than if the gas and air 
were — allowed to go in in two streams into a smaller 
sized and irregularly shaped flame flue, and much higher 
in temperature than if obstructed by any brickwork in the 
course of its ascent. 

Mr. Josiah Smith said he wished to bear testimony to 
the excellent arrangements of the Steel Company of Scof- 
land’s works. He had an opportunity of visiting them 
some weeks ago, and it appeared to him that Mr. Riley 
had come nearest to the cheapest way of getting, to an 
ingot where the Siemens-Martin furnace ‘had been in 


operation, or rather the cogging mill. 

Mr. Isaac Lowthian Bell wished to know about Mr. 
Siemens’ saving of fuel in his furnace, where he spoke of 
as much as 25 per cent. being saved. He had no doubt at 
all, as Mr. Siemens stated, that the combustion took 
place without any smoke; but surely Mr. Siemens did not 
say that the amount of carbon which escaped in the sha 
of smoke in any furnace, by its perfect combustion would 
amount to 25 per cent. in the fuel. That, he supposed, 
was not Mr. Siemens’ meaning. 

Mr. Siemens thought that the 25 per cent. spoken of 
related to the boiler on the wall. The boiler formerly 
was worked with gas, but according to the old principle. 

Mr, I. L. Bell said probably Mr. Siemens would explain 
that.in his reply. e only idea that they could have, 
supposing it to be apart from that, would be that boilers 
under ordinary circumstances had not sufficient air to 
effect perfect combustion. There was no doubt that, 
however dense the smoke might be, the quantity of air 
passing into any boiler furnace was very much in excess of 
the for combustion. In using from 
the blast furnace for raising steam in the boilers, the 
excess did not exceed 20 per cent.; but there was enough 
for complete combustion under any circumstances, e 
hydrogen of the hydrocarbons in the air was oxidised. 

e was not aware that free hydrogen had ever been 
detected there, and the only unconsumed matter was the 
smoke, the carbonaceous matter being precipitated in the 
hydrocarbons in the form of smoke. 

Mr. Dick desired to call attention to the first sentence 
in Mr. Siemens’ paper. Mr. Siemens said:—“In every 
description of furnace which has hitherto. been designed 
either for heating or melting, it has always been considered 
that the first condition of successful working was to make 
the space to be heated as small as circumstances would 
allow, so that the flame might be brought into as intimate 
contact as possible with the inside lining of the furnace, 
and more especially with the material under treatment.” 
He begged to submit that the very opposite was the case. 
For years every one who had the practical working of a 
Siemens furnace had gone on the very opposite tack. He 
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had no doubt that with this furnace a great advantage was 
ined over those designed on the old principle, because he 
id not find that it was owing to radiant heat, but —— 
because there was room for the combustion of gas. The 
Steel Company of Scotland they had long recognised that 
fact, and they persistently raised the roof of the furnace. 
It was first called attention to in the heating furnace. 
They had three heating gas furnaces, and it became 
necessary to alter one in order to take in heavy forgings. 
This was done with great reluctance. The roof was raised 
to a height of 7ft., but they found afterwards that it was 
the best heating furnace, even for small ingots and plate 
slabs. Since then they had raised the roofs of melting 
furnaces, and he thoroughly believed that the advantage 
in these furnaces consisted as much in the fact that there 
was plenty of room for combustion, as in the fact that the gas 
was See down upon the metal. It was considered that 
one of the advantages of round furnaces was that the flame 
was kept off the sides. In his furnace there was plenty of 
room for combustion in height, and the flame did not carry 
across; it ceased before it reached the opposite side. 

Mr. Edward Riley said, in reference to the remarks of 
Mr. Dick and Mr. Thos. Riley on the basic trials, although 
correct enough in themselves, they might in the absence of 
explanation lead to some misapprehension as to the actual 
state of the basic Siemens process which had been in 
regular operation in several works, and had been for some 
time past. The difficulty that Mr. Riley had referred to 
had long been surmounted. 

M. Gautier observed that he might say in support of 
Mr. Riley, that in France now the basic process was 
spreading only in the shape of the open-hearth. The 
great difference that was experienced from the two kinds 
of material being employed was yery important for the 
basic process by Tseues and by the Bessemer converter. 
They must have a special quality of pig iron; so much 
silicon and so much manganese, and so much phosphorus. 
For the open hearth, they had no limits at all. They 
could employ 5 per cent. of silicon if they liked. It wasa 
consumption of lime only ; they did not want manganese 
or phosphorus. In France, he might mention also, that 
some works were employing it for a special pu : 
making the softest quality of steel, mixed with scrap and pig 
iron, containing only ‘5 per cent. of phosphorus, e basic 
process was not only to get rid of the B go crn it was 
only the employment of a new method of obtaining the 
softest quality of metal. With such a process they had 
only a limit of elasticity of 20 tons in the square inch, and 
a breaking strain of 23 to 24 tons per square inch, and they 
found that it was a competitor with the best quality of 
best iron, 

Mr. Gjers wished to make a correction in Mr. Riley’s 
paper, and to point out that whenever steel had to be cast 
at some little distance from the converter or the furnace, 
as the case might be, there were only two courses open— 
either to transfer the ladle or take the other course 
mentioned by Mr. Riley. He was quite pleased with the 
success of Mr. Riley at Blochairn. Still, at the present 
time, there were some 350,000 tons passing through soakin 
pits, which, considering the difficulties they had to anatgal 
with, was very fair. 

Mr. Wailes said the Hackney port had been patented 
for some time. The arrangement of the air port was 
vertical, or nearly so, above the gas port. The two columns 
of gas and air were mixed at the point of combustion. 
They were not deflected, as in the old Siemens furnace, by 
acurved roof. The roof was kept out of the way of com- 
bustion. 

Mr: John Head said that what was known as the 
Hackney port was shown and described by Sir William 
Siemens in patent No. 3077, in the year 1871, so that it was 
not such a novelty as was ~_ ‘ 

The President said they had nothing to do with the 
question of priority of patents. 

Mr. Colville said that cogging, in substitution for 
hammering for boiler-plate manufacture, was a very 
expensive process indeed. He thought there were very 
few gentlemen who would not acknowledge the fact that 
hammered steel was very much better than cogged steel. 

Mr. Daniel Adamson said, with reference to getting the 
highest results in the manner that Mr. Riley had adopted, 
he was one of those who never believed in the occluded 

theory of the ingot, and he held that if Mr. Gjers or 
Mr. Riley would follow out the experiment of a 
from an ingot left to cool in the ing pit, they woul 
find that it would have the reverse effect of what they 
anticipated, and it would have a more solid interior, if not 
an altogether solid interior ; and if so, then their friends’ 
notion of getting — and ductility would be of no 
value. In the case of 2ft. square he held that we 
could not have the ingot solid if the outside was cut into 
holes; and all ingots cut through under circumstances of 
that sort showed that the cooling action had set in through 
the exterior. Putting an ingot into the pit the reverse 
way with the conditions of the outside atmosphere, they 
would get a much more solid ingot, and much greater 
advantages in the soaking ys than by getting the heat 
from the interior. He would as soon have a plate made 
by Mr. Riley—and he had used many of Mr. Riley’s 
plates—as by any one else. 

Mr. Edward Williams said that so far from hammering 
bringing about a better result than blooming, he held that 
exactly the reverse was the case. 

Mr. Martin did not see that hammering would improve 
the nature of the plates, seeing that the ingot was never 
raised to a welding heat. Supposing for a moment that 
there was a hollow, it would mean the flattening down of 
that hollow, and it would be no better or worse by ham- 
mering than by cogging. 

Mr. Colville said if round steel bars were rolled and 
hammered they would turn out as clear as a shilling, and 
as sound as a bell, whereas from the cogging bloom they 
showed the blow holes quite distinctly. A hammered bar 
made a better bar than a cogged bar. 

Mr. Frederick Siemens, in reply, referred first to Mr. 
Bell’s remarks on the 25 per cent. saving simply by having 
good combustion. There were several reasons:for the 


saving of fuel. The first was by good combustion ; 
another was by increasing the intensity of the heat, an 
allowing the flame to radiate heat. If the flame touched 
the sides of the boiler, there would naturally be smoke 
on the sides, and the radiating heat could not pass through 


this atmosphere of smoke, and the boiler consequently did | being 


not get the advantage of the heat. The preservation of 
clear combustion was also an important element in 
economy, for witha higher temperature you could abstract 
more heat from the product. us there were many causes 
producing this economy of 25 per cent., which might under 
certain circumstances exceeded. In Dresden and else- 
where in Germany, where work was continuous, there had 
been a greater saving than 25 per cent. In cases where 
works were stopped at night the saving from the use of 
gaseous fuel was not so great. Now, as to Mr. Dick’s 


remarks, that gentleman said he had been using high | bas 


roofs. The diagrams exhibited by Mr. Dick did not seem 
to show that he used the high roof, but rather that he 
threw the flame downwards. But supposing that Mr. 
Dick did use the high roof, and had got good results, it 
—_ confirmed the statement in his (Mr. Siemens) paper, 
and he was quite satisfied to let the matter rest there. 
He would have had nothing to add to his paper, if he had 
not thought it was rather deficient in treating the subject 
in a general way, and leaving out the scientific bearing of 
the matter, which he intended to deal with on some future 
occasion—a course for which he had very good reason, as 
the theory of combustion had not yet been satisfactorily 
settled, and one did not know which of the various theories 
to accept. It was ne to assume one of the theories 
of combustion, and he had adopted the electrical theory as 
having the greatest probability of truth. According to 
this theory, the flame was nothing but a multitude of small 
sana of lightning, very minute and very numerous. 
Taking this theory, it was easy to see at once why a solid 
body, if brought into such a flame, would obstruct its 
action; the solid bodies had in effect to fix down the gas 
by adhesion and attraction. In the second place, the 

was considered to revolve continually, and when this 
motion could not take place, combustion could not con- 
tinue, with the consequence that there was less intensity 
of heat, and that smoke was produced. Further 
than this radiation could not act, as it could not 
pierce the cloud of smoke. The fact that anybody would 
soon succumb to the action of this lightning accounted for 
the fact that bodies were so soon destroyed when exposed 
to the action of the flame, and the presence of the innumer- 
able electric flashes accounted for the radiative power. 
Now, the flame radiated better than a solid surface, because 
it radiated right through and from both sides; while the 
surface radiated only from its outer surface and only in one 
direction. The result was that with the diameter doubled 
the flame radiated four times as much, while the solid 
body only radiated twice as much. That explained why 
such a large volume of flame was required in the use of 
radiative power. The method could be universally em- 
ployed, and would tend very much to do away with the 
smoke nuisance, and would save a great deal of fuel and 
material. The blast furnaces lasted nine times as long 
since he introduced the system, and he would be much 
pleased if by its adoption the trade and the people of this 
country should benefit from the absence of that smoke 
which was at present so oppressive. 

Mr. James Riley replied on the questions arising out of 
his paper. Referring to the question by Mr. Smith as to 
whether slag moulds were in use, and whether the mode of 
running slag into the ladle and of allowing it to overflow was 
in use, that method was in use, and might be seen by any 
gentleman who chose to look at it. As to his remarks on 
the basic trials, he had simply been recounting a matter of 
history, and had no intention of arguing the success or 
failure of the basic process. Mr. Jenkins asked a question 
about a constant succession of ingots. His paper showed 
that he laid considerable stress on this point, and showed 
also how he had been foiled in many previous efforts to 
keep the ingots hot; but finally he was able to accomplish 
what he had so long desired. As to Mr. Colville’s remarks, 
he might say that he had no great preference between 
hammering or cogging the ingot, but having tried both, 
and having both at work, he preferred the cogged ingot. 

Mr. Dick then replied, and directed his observations to 
Mr. Head’s remarks. Mr. Head, he said, seemed to be 
afraid of melting the gas tubes. It was a common expe- 
rience, both in the Siemens and the blast furnace, that the 
ning of the material wore away until radiation seemed to 
balance the heating effect. Mr. Head had spoken about the 
extensive difficulties in the Siemens furnace being purely 
imaginary. As to the complication of the flues, as to 
which Mr. Head had spoken, he did not think that the 
addition of one damper formed very much complication. 
That was all that had been added—one single damper. 
So far from the construction of the furnace rendering the 
damper necessary, the fact that the flue of the regenerator 
had been made higher than the rest of the regenerator 
assisted them in getting a sharper draught. 

The President, in summing up the discussion, said they 
had had three very interesting papers, and a very interest- 
ing discussion, in the course of which they had very nearly 
had the theory of combustion illustrated. He moved a 
cordial vote of thanks to the authors of the papers. 

The motion was carried. Papers were then read on 
coke-making, and the utilisation of bye products obtained 
in the process, a notice of which we must defer until next 
week, Subsequently an excursion took place to Northwich. 


THE FORTH BRIDGE WORKS—EXPERIMENT 
WITH NEW FUEL. 


In working one of the engines used on the Forth Bridge Works 
for pumping a <P air into this chamber an experiment was 
conducted a few days ago with the view of testing the substitution 
of crude shale oil for coal in feeding the furnace. It resembles 
coarse butter in appearance, and is so crude that it will not burn 
by contact with a match, a burning coal, or even a red-hot poker. 
It was taken from the Dalmeny oilworks just above the Forth 
Bridge. For application it was stored in or reservoirs near 


the furnace, and these are connected with the fur- 


nace by a series of tubes. The grates or fire-bars of the fur- 


dj nace are taken out, and instead of them a cylindrical retort is 


suspended in the furnace, which retort is surrounded by a spiral 
tube. From the reservoir of the oil, which is always under pres- 
sure, and from a water main, two pipes and valves convey oil 
and water to the retort and the coil or tube. The retort 
being warmed by any convenient method, the water valve 
is slightly opened, and a fine stream passing into the. retort is 
at once converted into steam, which is carried through a super- 
heating coil to a jet or burner underneath the retort, from which 
et it issues in a powerful stream by the force of its own expansion. 
he oil is then admitted in the same manner, and carried by 
another heating tube to the same jet, which it reaches in a nearly 
gaseous condition. It is then caught by the superheated steam, 
and hurled against the convex bottom of the retort, the force of 
the impact breaking up into finely-divided vapour any portion of 
the oil which the heat may not have already converted into gas. 
In a short time the retort and heating tubes b red, and now 
begin a chemical change and nearly perfect combustion. The steam 
become a dry gas, which is thoroughly intermixed with heated 
carbon. The immediate effect of this appears to be the formation 
of carbonic oxide and free hydrogen. The force of the jet pro- 
duces a partial vacuum and sucks into the centre of these flaming 
gases a powerful current of air, which apparently completes their 
combustion, converting them into carbonic acid and water vapour, 
without smoke, dirt, or residue. 4 
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In our engraving of the apparatus, R is a retort suspended from 
the top of furnace, or from crown sheet of a fire-box. A piece of » 
burning waste saturated with oil, or any convenient method, heats 
the bottom of retort. A needle valve admits water from a pres- 
sure tank, through pipe W, directly into retort R. Steam issues 
through S, and passing round the spiral coil or superheater, is led 
to and escaj in a powerful stream from J, by the force of its 
own expansion. Oil is now admitted from another pressure tank, 
through another needle valve, through pipe O, which, though not 
so shown, should pass through a spiral round the retort, reaches 
the junction K, where it is caught by the steam and hurled through 
nozzle L against the convex bottom of retort. The burning waste 
having ignited the vapours, there is now a powerful flame deflected 
to all parts of the furnace. In afew minutes the retort and coil 
get very hot, the steam becomes dry, the oil thin vapour or carbon 
gas ere they reach the jet. The expansive force increases, the 
impact of the gases and vapours against the retort breaks into 
atoms, and distributes any particles of oil which the heat may not 
have ted. A shield P, which should be as wide as the fur- 
nace, directs the natural draught to the centre of the fire for equal 
and proper action, which natural draught is aided by the vacuum 
produced by the jet, drawing in air ac through the funnel T, 
and also through the bottom of K. ere is now in the furnace a 
thoroughly mixed combination of hot and flaming carbon, super- 
heated steam, and air oxygen, in perfect combustion. ; 

‘A contemporary says that the result of the whole process is 
almost perfect busti an i diate and an intense heat 
which consumes all the products, or, in other words, leaves, 
practically speaking, no residue to be cleared away. Th 
advantages claimed by the inventor of this system over 
other methods of burning hydrocarbon liquids are, that the 
retort acts, first as a boiler, or steam generator, to start the fire, 
while by other methods a second boiler with steam up is necessary; 
secondly, the retort is an atomiser, breaking all possible lumps 
into atoms; thirdly, the retort is a deflector or director of the 
flame, distributing it equally to all parts of the furnace ; and, 
fourthly, its internal cubic area acts like the air chamber of a- 
pump to keep a steady flow from the jet. Instead of taking moist 
steam from the boiler to hurl the oil into the furnace, dry super- 
heated steam is furnished by the apparatus itself, and a directed 
forced air supply added to the natural draught, the result being 
greater economy and better combustion. The experiments were 
regarded as having been perfectly satisfactory. The experiments 
were conducted by the inventor, Mr. C. Burgess. 


ENGINEERING LECTURES AT UNIVERSITY COLLEGE, LONDON.— 
The commencement of the engineers’ and other lectures, under 
Mr. B. W. Kennedy, at the University College, London, begin on 
Friday, and the Laboratory, which can be entered at any time, 
opens next week. In.particular we may call attention to the lec- 
tures on ‘* Valve Gears,”—for “‘ practical men”—which commence 
on Tuesday evening. The first lecture is open to the public. The 
hour, 6 p.m., is such as to make it possible for men who are in 
town all day to attend. 


paddle steamer Saturno built by Messrs’ 
A. and J. Inglis of Glasgow, a magnificent saloon vessel—300ft. by 
60—for river service in the La Plate, has been lighted throughout 
by Messrs. W. Starire and Co. of Glasgow, the well-known ship 
lamp patentees, who have secured a license for the manufacture of 
‘* The Elphinstone and Vincent Dynamo Electric Machine.” The 
installation consists of 320 Swan Lamps of 20-candle power. Each 
of the three decks has two separate circuits, one for lighting the 
passages and centre lights of saloons, and lights required all night ; 
the other for state rooms and table lights of saloons. Each state 
room has a separate lamp and switch, and the saloons are also con- 
trolled independently. There are six circuits on the main switch 
board, each controlled by a double contact switch to ensure good 
connection, also a fusible plug. Close to the main switch board is 
an adjustable resistance in the field magnet circuit, and an “‘ Aulds” 
reducing valve for controlling respectively the electro-motive force 


and of the dynamo. The current is supplied by an Elphinstone 
and Vincent dynamo, size F, for supplying 400 20-candle power 
lamps. The steadiness of the light and general good working of 


the machine was much appreciated by the owner and builders of 
the vessel, and also a large party of visitors to whom it was 
exhibited before proceeding down the Clyde. The machine used isin 
every respect similar to that now working at the International 
Health Exhibition, where it is lighting numerous stands &. The 
circuit is continuous, and of low tension, the terminals or any of 
the wires may be held in the bare hand without inconvenience 
whilst the machine is giving its most powerful current, 


R\S 
\ TESS 
NS 
N if INS 
4 | MNS 
N ©) > 
\\ SN 
| \ = 
SN Z H ATER 
“LF A | 
|fsteam 4 4 
\ Be SS 
N 
\ 
SS 


254 


THE ENGINEER. 


Oct. 3, 1884 


GREEN’S VENTILATING APPARATUS. 


Fig. 3 
Saloon w.c 

ld 


Iy our notice of Mr. Stirrat’s heating apparatus at the Inter- 
national Health Exhibition, we briefly alluded to an induction 
system of ventilation in which compressed air is utilised for in- 
ducing powerful local currents, the points of application being, 
if need be, at considerable distances from the generating power. 
Since this, at the invitation of Mr. D. C. Green, the patentee, 
we have had an opportunity of inspecting and testing an appa- 
ratus which he has fitted up in a room at 147, Queen Victoria- 
street, E.C., in order to demonstrate the practicability of his 
ideas. The essential feature consists in the employment of air, 
compressed to a pressure of some 5 lb. per square inch, in con- 
nection with nozzles so formed that a comparatively small 
volume of compressed air issuing out sets in motion a 
much larger volume of ordinary air, which may either be 
drawn from external sources or from any hold, cabin, or room 
from which it is desired to extract foul air. Figs. 1 and 2 show 
an elevation and section of one of the nozzles. It consists of an 
external shell A, in which is fitted a sliding plug B guided on 
radial feathers, and controlled by the spring C, which can be ad- 
justed to any desired degree of compression, so that as soon as 
compressed air is admitted through the pipe D the plug is 
pressed forward and leaves an annular space at E E for the 
escape of the air, the size of the opening depending upon the 
relation between the volume of air pumped and the pressure 


exerted by the spring. The nozzle is therefore automatic i 
action, and adjusts itself according to the speed of the pump 
the supply of compressed air, so as to maintain the pressurc 
practically constant. Fig. 3 shows the application of the whok 
system on board a steamer. The compressor P is situated in 
any convenient position, and supplies air at the require 
pressure through small wrought iron pipes which traverse th 
vessel. A are the nozzles placed in the ventilating pipes, anc 
having in front of them the contracted pipes B for the purposc 
of inducing the current of air, the jets being directed so a: 
either to exhaust the foul air or to supply fresh air from the 
outside. In the experiments at which we were present about 
150 cubic feet of ordinary atmospheric air per minute was com- 
pressed to 4$1b. per square inch by means of a Blake’s pump 
and passed through a nozzle. The main pipe was l4in. 
square, contracted to 8in. in front of the nozzle, and the 
observation on the induced current was made at ‘a point 
about 4ft. in front.of the contraction. The mean velocity was 
here found to be about 38ft. per second, which in a pipe 14in. 
square is equivalent to a discharge of about 3100 cubic feet per 
minute. The ratio of air passing through the compressor to the 
total volume delivered was therefore as 1 to 20°6, and this 
represents the gain by induction, though, we understand, that 
with a circular contracted pipe of somewhat different proportions 
a still better result can be obtained. The chief advantage of such a 
system of ventilation consists in the facility of application, a fact 
which is of great importance on board ship, where it is general] 

extremely inconvenient to introduce the large air ducts whi 

are required in any system in which a single or even several 
fans or blowers are used. But the advantage is not confined to 
vessels, for it is only too well known that in many cases the 
ventilation of public buildings has been crippled owing 
to the difficulty in providing proper air passages. In 
these cases, however, by the use of compressed air with 
induction nozzles there should be no difficulty in obtain- 
ing ali that is required, as the large pipes would be 
localised and could be introduced even into old buildings 
without any great degree of inconvenience. Another application 


contemplated by Mr. Green is the ventilation of underground 
railways by means of continuous troughs, with deflectors placed 
directly above the funnels of the locomotives, the smoke and 
gases being withdrawn as they are discharged from the engine 
without mixing with the air in the tunnel. In this way the 
volume to be dealt with would be minimised, and the difficulties 
of removal considerably reduced. No special shafts or openings 
into the streets would be required, as the gases would be carried 
along by relays of nozzles placed in the trough, and disch 
through outlets at the stations, where they might be dealt with 
by water spray, or treated in some other manner, so as to render 
them less offensive. We understand that Mr. Green’s invention, 
though comparatively new in this country, is already being 
fitted up in several large steamers, notably in the Cunard liners 
Umbria and Etruria, which Messrs. John Elder and Co. are now 
building. In the United States, we believe that the system has 
been well tried, and has given great satisfaction. 


CUTTRISS’ SMALL ELECTRO-MOTORS. 


THE accompanying vings illustrate two forms of rever- 
sible electro-motors e by Messrs. Cuttriss and Co., of New 
Briggate, Leeds. Figs. 1 and 2 represent a very simple motor 


now made reversible, and Figs. 2 and 3 represent a motor of 
quite new design. The armature is in two separate parts, each 
containing four magnets A, and set upon the spindle, the one 
an eighth of a revolution in advance of the other, so that there 


sides, and the magnet field is thus well cut through. It will be 
seen from both Figs. 3 and 4 that two of the magnets of each 
half the armature are made in one piece. The field magnets are 
coilel so that one end of the wire is fixed by a screw at the 
bott»m poles, and the other ends brought to the terminal 
marxed F. The two brushes are held by the two armed 


casting shown mounted on the gun-metal bush N on the spindle. 
The boss M can, it will be seen, be turned through about a 
quarter of a revolution, the movement being limited by the pin, 
which is housed in the quadrant slot. By this means the 
brushes are shifted so as to take a return current to an alternate 
pair of commutator sections, and the machine is reversed. The 
wire D from the lower brush is connected to the positive 
terminal D, The communicator has eight sections, and the sixteen 
armature coil ends are attached to the commutator by screws, not 
suldering. The machine is excellently well made and finished, 
and will no doubt be very largely used. The machine, Figs. 1 


Fig. 2, and will, of course, run in opposite directions gory. ly. 
The smaller machine will work sewing machines, while that 


FLETCHER’S LARGE BLOW-PIPE. 

THE accompanying engraving, partly in section, illustrates a 
new powerful blow-pipe, made by Mr. Fletcher, of Warrington. 
It is made for repairs of machinery without necessity for pulling 
down and re erecting. It works as an ejector, with one of 
Fletcher's No. 5 foot blowers, which supplies about one-fifth the 
air necessary, the remainder being pulled in by the momentum 
of the air from the blower. The Fg illustrated will burn 
at-full power 300 cubic feet per hour, requiring a 14in. main to 
supply it. Ata recent trial one of these gave a good brazing 
heat on a T-joint, in a 3in. bore wrought iron pipe, in five 
minutes from the time of starting. The same blow-pipe is made 
in the usual form to take a supply from smiths’ bellows without 
injector, and in this form it has the same power. Mr. Fletcher 
considers this size to be the most powerful blow-pipe which 


can be made to work by any blower not driven by power. 
At an emergency two or more can be used at once, with separate 
blowers, on the same point. The blow-pipe never gets hot, and 
can easily be held in the hand, although it is so large. Weight 
has been kept down for the convenience of holding and handling, 
but they can easily be fixed on a stand if necessary. 
burner of this form, or of the similar form as made for the 
smiths’ fire, will generate steam for about 4 indicated horse- 
power. 


THE ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
SURVEYORS.—Simultaneous with the session of the Sanitary 
Institute which is now taking place in Dublin, the Association of 
Municipal and Sani ‘eo eers and Surveyors announced its 
conference at the Health Exhibition. Sir Charles Dilke, the 
President of the Local Government Board, has announced his 
intention of presiding. This Association, founded in 1873, com- 
prises amongst its members, the engineers and surveyors of the 
principal towns in the kingdom, and is thus intimately connected 
and acquainted with all the sanitary works in our cities and towns. 
The authorities are now recognising the efforts which this body 
is constantly making to develope the simplest means of affording 
the sanitary protection that is everywhere so essentially requisite. 
In sanitary engineering there is so much that is affected by 
circumstances, that the members of such an association are 
particularly in want of the advantages which must be derived from 
the interc e of opinion and experiences, and local authorities 
derive indirect profit. We are informed thatthe Society is rapidly 


gaining in influence and numbers, and no doubt the conference 
will be well attended. een 
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THE accompanying engravings show a proposed form of cable 
tramway system differing in many respects from those hereto- 
fore constructed or projected. The cable is duplex, the car 
being propelled from both sides by grips dependent from the 
centre of length of the car sills. Each rail is in a tunnel or subway, 
the wheels of the car travelling in these subways, and being con- 
nected to the body of the car by horn plates ing through 
the grip bar slots, The twin cables travel ugh the twin 


tunnels of the “up” track, and return through the twin tunnels 
of the “down” line. The skeleton or framework of the subway 
consists of a series of cross members of cast iron placed at suit- 


able intervals, these being held together lengthwise by the rails 
and by the longitudinal members forming the walls of the slot. 
The walls of the tunnels or subway may be either of iron plate 
and cement concrete or concrete alone. Manholes are provided 
for attending to and oiling the cable supporting pulleys. The 
flange plates forming the slots through which pass the grip bars 
and the connecting plates between the wheel pedestals and the 
sills of the car are flush with the level of the street, forming a 
level plateway for vehicles, The body of the car comes almost 
down to the street level. 


THE GRINNELL AUTOMATIC FIRE 
EXTINGUISHER. 


WE illustrate a fire extinguisher which has been invented by 
Mr. Grinnell, of Rhode Island, United States, and which has 
been very largely adopted by millowners, manufacturers, and 
others in America, on also, though in a lesser degree, in this 
country. The general arrangement of the system is as follows : 
Lines of small pipes are carried through the buildings close to 
the ceilings, and from 8ft. to 10ft. apart, and these are connected 
with the public water main, a tank at the top of the building, or 
in such other way as will insure a pressure in the pipes. To 
each of the suspended lines of pipes, and from 8ft. to 12ft. 
apart the extinquishers are attached. The construction of the 
extinguisher is very simple, and can be readily seen from our 
illustration. A thin metallic diaphragm, capable of yielding to 
the internal water- re, forms the bottom side of the 
extinguisher body. In the centre of this diaphragm is an open- 
ing about 4in. ih diameter, through which the water is dis- 
charged. Around this opening is a raised ring or valve seat 
formed on the diaphragm. The valve proper, or cover which 
closes this opening, is a disc of soft metal which is held in a 
circular brass plate, which plate has a toothed edge, and is a 
deflector, by means of which the stream of water issuing from 
the opening is cut into spray and distributed. The soft metal 
disc or valve proper is held against the seat ring on the dia- 
phragm by a pair of compound levers, one of which bears 
centrally on the deflector which holds the disc. Both the 
levers have their fulcrums on a brass which is yin. 
thick, and which is secured to the ly of the extin- 
guisher, The long arm of the second lever is attached 
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to the yoke by fusible solder. Solder that will fuse 
at a low temperature, say, 155 deg. Fah., is the only substance 
which, owing to its strength when cold, can be relied on to hold 
a previously locked device, and that is also so certain of destruc- 
tion by heated air, that it can be equally relied upon when so 
exposed to liberate the same device, and thus set free a shower 
of water upon the fire. To return now to the system. Each 
extinguisher will cover and protect about 100 square feet of 
surface ; and being, as we have suggested, not over 8ft. to 12ft. 
apart, a fire cannot occur more than 7ft. from four of them. 
As soon as a fire occurs, the hot air at once rises to the ceiling, 
where the temperature is very soon sufficiently raised to melt 
the fusible solder which secures the valve of the extinguisher, 
and the valve being released, the water which is under pressure 
in the pipes is profusely distributed on the fire in fine sprays, 
the deflector with the valve having dropped into the notches 
which formed the fulcrums of the levers, In the first moments 
of danger a single pail of water will put out a fire, and the 
great merit of the Grinnell extinguisher is that it applies this 
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pail of water just where it is required, and nowhere else, and 
this without admitting air, which would support combustion. 
The extinguisher is furthermore automatically adapted as a 
fire alarm, so that the attendance of some one may be secured to 
shut off the water when the fire has been completely subdued. 
The device for this purpose consists of a check valve placed in 
the main supply pipe to the extinguishers, which valve is at 
once opened by the current of water flowing through the pipe. 
When an extinguisher is in 
operation, or if a leak should 
develope in any of the pipes, the 
movement of the valve is com- 
municated to a mechanism which 
sounds a gong or whistle. 
Messrs. Mather and Platt, of 
Manchester, are the European 
licensees of the patent, and re- 
cently we were present at a 
demonstration of its efficiency 
conducted by Messrs. Lewis 
Olrick and Co., of 27, Leadenhall- 
street. A temporary building 
of very light wood, some 50ft. 
long by 20ft. broad, had been 
constructed for the purpose. 
Along the ceiling ran two lines 
of 3in. gas piping about 10ft. 
apart, and on each of these pipes 
were three of the extinguishers. 
On the occasion of our visit 
the whole area of the floor 
GRINNELL EXTINGUISHER. Was covered with dry shav- 
ings, which were afterwards 
saturated with some gallons of petroleum. Fire was applied at 
about eight different places simultaneously to this heap of 
highly combustible material, but scarcely had it blazed more 
than ten or fifteen seconds when the six extinguishers began 
their work, a gong on the outside of the building giving notice 
the instant the water began to flow. In about three minutes 
the fire was entirely out, though the building was densely full 
of smoke, and as soon as this had cleared away we were enabled 
to see how thoroughly the Grinnell extinguishers had done their 
work, for the shavings bore the appearance of having been 
merely touched by fire before being put out. Mr. Olrick tells 
us that some hundreds of thousands of these extinguishers have 
been applied in the States, and their adoption in this country 
will probably be rapid, more especially as the apparatus are 
now so very simple and easily fixed. Their use in theatres is 
especially to be atorwelbae: | as well as in cotton and other 


factories and mills, 


NEW RECORDING RAIN GAUGE. 

So far as we are aware, there has not hitherto been brought 
into use any instrument which engineers and meteorologists 
can rely upon for indicating graphically or otherwise the varying 
intensity of rainfall at all times of the day. There is a small 


instrument employed at some observatories which indicates | 


approximately the intensity of rainfall, but as the operation of 
the instrument is rendered intermittent by the action of a 
syphon, the curve recording the rainfall is broken up and does 
not truly indicate variations in the rate of fall. That the 
indications of a reliable instrument are of value cannot be 
questioned. Whether the subject of rainfall has to be studied 
in relation to undertakings for the supply of water by surface 


collection, or for guidance in the construction of systems of » 


sewerage, it is of the first importance that there should be a 
reliable record, not only of the diurnal rainfall in the gross, but 
of the varying rate at which the rain descends. The proportion 
of surface water that actually flows off the ground is, all, 
the question that concerns engineers, where water supply by 
surface collection is the object in view, and the proportion of 
ern rainfall depends in great measure on the intensity of 

e 

Mr. A. J .cob, of Salford, has contrived an instrument which 
gives a perfect record of the rate at which rain descends 
at any moment during the day and night. The instrument con- 
sists of two cylindrical vessels of different heights fixed vertically, 
and connected with each other at the bottom, so that when a 
certain quantity of mercury is introduced it will stand at the 
same level in both vessels. To the top of the shorter cylinder 
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is attached a tube of the form shown in the engraving, which is 
connected with an ordinary funnel or rain gauge, either square 
or circular. The funnel is fixed at a height of several feet 
above the instrument, for convenience on the roof of the build- 
ing in which the instrument is placed. Within the tube at the 
point A is fixed a disc of agate, or other hard material, which 
has in it a small perforation, through which the rainwater issues 
after it is caught by the funnel and passes into the connecting 
pipe. Within the taller cylinder a float is placed, which rests 
on the surface of the mercury. To the float a stem is attached, 
which passes between a pair of rollers at the top of the cylinder, 
and upon the stem is fixed a punch, which presses by the action 
of a spring upon the surface of averticalcylinder. This cylinder 
carries a properly constructed paper diagram, and is caused to 
rotate by means of a clock, so that one revolution of the cylinder 
is made in twenty-four hours. The circular motion caused by 
the revolution of the cylinder, when combined with the vertical 
motion of the punch actuated by the rise and fall of the mercury, 
produces a continuous curve, which shows the time and amount 
of rainfall with accuracy. } 
When rain begins to fall, it is received by the funnel, which 
has an area of a definite number of square inches. From the 
funnel it passes through a small straining chamber down an 
ordinary service pipe of about }in. diameter to the shorter 
cylinder. Here the water in the pipe exercises a pressure on the 
m due to the charge or height at which it stands in the 
pipe. e water at the same time escapes through the orifice 
in the disc fixed at A, at a speed which is proportionate to the 
pressure, and passes away by an overflow to a vessel in which is 
measured the total daily rainfall. As the amount of water 
which escapes bears a fixed proportion to the head in the pipe 
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leading from the funnel, this height may be taken as the measure 
of the rainfall for the time being. The pressure on the surface 
of the mercury in the short cylinder raises the column in the 
longer cylinder to a height which is proportional to the charge 
of water above the overflow, but in the inverse ratio of the 
specific gravities of mercury and water. 

The float is somewhat peculiar in shape, and it is provided 
with four small pins or studs which prevent it from touching, or 
coming very near to the inside of the cylinder ; thus the derang- 
ing effect of clinging to the cylinder by capillary attraction is 
counteracted. 

Several cases of legal proceedings against corporations and 
local boards have arisen from damage caused by the bursting 
of sewers during heavy falls of rain. At Manchester, Halifax, 
and Bolton, within five years past, considerable injury has been 
caused by excessive falls of rain, overloading sewers and destroy- 
ing private property. It is hardly possible, and seldom advis- 
able to construct sewers of such capacity as to carry away rain- 
storms of preternatural severity, but when local authorities are 
on their defence, and endeavour to show that the rainfall 
which caused the damage was excessive beyond precedent, they 
nearly always fail for want of adequate means of proving their 
case. It is not sufficient for judges or juries to show them 
that the total rainfall for the day was very heavy, unless it 
can be proved to demonstration that the intensity of the fall 
immediately before the damage occurred was unprecedented, 
and therefore greater than it was reasonably possible to provide 
for. In cases of this kind it is that accurate recording instru- 
ments are of so much value. 


ON THE MANUFACTURE OF CRUCIBLE CAST 
STEEL.* 


By Mr. Henry SEEBOHM. 
(Continued from p. 236.) 

THE process of converting, or, as it is generally called in the 
encylopzdias, the process of cementing iron into steel, is carried 
on in a converting furnace. This furnace consists of two stone 
troughs, technically called ‘‘ converting pots,” each of them 
about 4ft. wide, 4ft. deep, and 12ft. long, and placed side by side, 
with a fire underneath them, the flues of which conduct the heat 
all round each pot. These troughs or pots are built up of slabs of 
a peculiar kind of fire stone, obtained in the neighbourhood of 
Sheffield, and possessing the property of not cracking if heated 
slowly to a high heat and allowed to cool slowly. The slabs are 
united together with a mortar made of a ground fire-clay Over 
the two pots is built a vault of fire-brick, and the whole is enclosed 
iu a dome of red brick, to prevent as much as possible the heat 
from escaping. At the bottom of each pot is placed a layer of 

, broken up in small pieces, from a quarter to half an 
inch square. On this a layer of bars of iron is placed, which is 
cov with charcoal; another row of bars of iron follows, and so 
on until the pot is filled with alternate layers of charcoal and iron; 
it is then carefully closed with a thick cover of wheel swarf, a 
silicious species of mud, which accumulates at the troughs of the 
Sheffield grinding-wheels, and is of course the material of the 
grindstone, worn away in the process of- grinding, and mixed with 
the finest steel dust which has been ground away, a substance 
which will resist long exposure to great heat, and renders the top 
of the pot practically air-tight. In order to test the progress of 
conversion, and to ascertain the precise moment when the fire 
should be allowed to go out, two or three bars of iron are allowed 
to protrude through a hole in one of the pots made for the purpose. 
These bars, technically called tap bars, are drawn and inspected 
at or near the close of the process, and are tightly packed in white 
ashes where they pass through the end of the converting pot, so 
that no air may find its way to the charcoal inside. The convert- 
ing pots, full of alternate layers of iron and charcoal, and for all 
practical purposes hermetically sealed, are gradually raised to 
nearly a white heat, and kept at about that temperature for a 
week or more, according to the amount of carbonisation required. 
Another week is occupied in the process of cooling, which must be 
done slowly, in order to prevent the pots from cracking, after which 
the cover is broken up and removed, and the bars, which went into 
the furnace bars of iron, are taken out of it bars of blister 
steel, so called from the bubbles or blisters which have 
arisen on the surface during the process of conversion. Some 
of the charcoal has been consumed during the week at which 
it was white hot, but a considerable proportion of it remains, 
and is taken out of the furnace as black as it went in. 
A chemical change in tLe composition of the bars has taken place. 

@They were originally pure iron, or nearly so, containing perhaps 
2 per cent. of carbon or less, were fibrous in their structure, 
and would bend double without breaking. After the process 
of conversion they have become a carburet or carbide of iron or 
steel, containing from 4 to 14 per cent. of carbon, according to the 
length of time they have been in the furnace, and the degree of 
heat to which they have been subjected. They are now more or 
less crystalline in their structure, and can be broken by a slight 
blow of a hammer. The converting furnaces in use in Sheffield 
vary in size, some holding as much as 30 tons of iron, and others 
not more than 15 tons. The iron gains slightly in weight by being 
converted into steel. The process occupies about three weeks, and 
@ pair of pots may be used from twenty to forty times before they 
are worn out and have to be replaced by new ones. As in 
every other process connected with the manufacture of steel, 
in the process of conversion it has to run the gauntlet of 
many perils. Sometimes the pots crack; air is admitted to the 
furnace ; the charcoal is burnt, and in bad cases even the iron is 
oxidised. Bars which have thus missed conversion are technically 
said to be aired; and even when very slightly affected may easily 
be discovered, in consequence of their having almost lost the ten- 
dency to become rusty. If the furnace be raised to too high a heat 
the surface of the bars well melt, and when they are drawn it will 
appear glazed. There are even instances handed down by tradi- 
tion in Sheffield of unskilful converters, who had heated the 
f under their care to such a degree that the whole mass of 
iron and charcoal had become fused together, and the end of the 
furnace had to be taken out to remove the contents. During the 
process of conversion the outside of the bar of iron is turned into 
steel the first, and in a spring heat the centre or the bar remains 
iron, though when the bar is broken the crystals of iron “have lost 
their brilliancy ; in technical lan e, the bar is said to be 
full of sap, though the sap is killed and no longer looks 
raw or stares. In a country heat the sap is still more killed, and 
the crystals of steel on the edges have become more distinct. 
In a single-shear heat the fracture shows more steel on the outside 
and less iron in the centre, until in a double-shear heat the frac- 
ture shows about equal proportions of iron and steel. It is im- 
portant that the transition from one to the other should be as 
as possible. When the line of demarcation is violent or 
sudden, the process of conversion has been carried on too rapidly, 
and bars of blister steel so converted are said to be flushed. . 
a steel through heat, as its name implies, all trace of iron in the 
e has been lost sight of, but the crystals of steel are small. 

A short time longer in the furnace will make the steel a melting 
heat; the crystals will be large, and in exceptional cases their 
f will reach across the bar. The melting furnace consists of a 
row of oval melting holes large enough to contain two melting pots, 
one in front of the other, and deep enough to allow of sufficient coke 
tocoverthelids. From each melting holea flue leadsin old-fashioned 
furnaces into a flat stack, each hole having a separate flue in the 
stack, but many furnaces are now made with short flues from each 
hole leading into a main flue, which ends in a single square chimney. 


The application of gas to the melting of steel has been successful 
but for the highest qualities coke is principally used, as the control 
which the melter has over the temperature of each pot, which 
sometimes requires keeping back mg sometimes hurrying on, is 
supposed to be more absolute. There can be little doubt, however, 
that the adoption of gas-melting furnaces is only a question of 
time. The furnace floor is on a level with the | of the melting 
holes; and the grate bars, as well as a flue leading into the 
chimney by which the draught may be controlled, are accessible 
from the cellar. The pots in which the steel is melted are gene- 
y made in a room adjoining the melting furnace. They are 
composed of a mixture of Burton and Stannington clay, to which 
is sometimes added a proportion of Stourbridge clay, and if the 
pots are required to stand a great heat, a china clay from Devon- 
shire. Asmall quantity of ground coke as well as of old pots ground 
is also added. Great care is taken that the clay be absolutely 
disintegrated and perfectly mixed together. This is accomplished by 
treading it in a trough, the pot-maker and his assistant kneading 
it with their bare feet. The pots are moulded in an iron flask by 
means of a wooden plug, and are slowly dried at the back of the 
stack, and the night before they are used, gradually heated to a 
dull-red heat—a process called annealing. Pot-making is a very 
important part of the manufacture of best cast steel. It is abso- 
lutely impossible to make good cast steel if the pots are defective. 
Each pot lasts a single day, and is used three times, containing 
severally about 501b., 441b., and 381b. of steel each round. The 
object of lessening the weight of each successive charge is to bring 
the surface of the molten metal to a different place in the pot, 
because the flux or scum which accumulates on the surface has a 
chemical action on the silica of the pot, which is consequently 
decomposed for some depth just at that point, and the pot is 
reduced in thickness. The bar steel is first carefully selected of 
the exact temper required, all flushed or aired bars are rejected, 
and after it been broken up into small pieces and carefully 
weighed, it is conveyed to the pot, which has already been placed 
in the melting hole through an iron funnel called a charger. The 
lid is carefully adjusted, and the melting hole filled with coke. 
The degree of heat to which the furnace is allowed to go is 
carefully regulated by the puller-out, who is technically said to 
work the holes, and who has perfect control over them by 
means of the two flues, into either of which he can insert a fire- 
brick if required ; a brick in the melting hole fiue lessens the heat 
by lessening the draft; one in the cellar flue increases the heat by 
increasing the draft. The head melter periodically inspects the 
pots, and gives the final instructions to the puller-out, and decides 
the precise moment when the steel is dead melted, and the holes 
sufficiently burnt down to allow of its being teemed or poured 
into the mould with a fair chance of producing a sound ingot. 
When the puller-out has put on his clothes, by which 
is meant a series of sacking wraps which envelope the 
arms and legs, and are soaked with water to protect him 
from the heat, he raises the pot with a pair of pulling-out 
tongs, and lifts it from the hole to the floor of the furnace. 
The lid is instantly taken off with a pair of lid tongs, and the 
scum or flux is removed by a skimmer from the surface of the 
molten steel, which is then poured into a cast iron mould formed 
of two halves tightly rin; and wedged together. The interior 
of the mould has been previously reeked or covered with a coat of 
coal-tar soot to — the ingot from adhering to it. The 
melting of the higher qualities of steel is a process requiring the 
greatest skill, and one of the principal reasons why the trade 
has become to such a remarkable extent localised in Sheffield is 
the importance to this branch of the trade of being able to select, 
from a large class of more or less experienced workmen, the few 
exceptional men in whom sound judgment, technical skill, and 
steady habits are combined. The chances of accident in the 
melting of steel are many and various. Not only badly-made pots, 
but badly annealed or badly worked pots, are sure to run, and the 
steel to be deposited amongst the ashes, where it imbibes so 
much sulphur as to be practically of no value. Should a piece of 
coke accidentally find its way into the pot, the ingot will show a 
bright sparkling fracture; technically speaking, it will be said to 
stare, and under the hammer will prove hot short and 
crumble to pieces. If the steel be not long enough in the fire, 
it will teem fiery and produce a honeycombed ingot, and the same 
result will follow if it be too hot when it is poured. If it remains 
too long in the fire it will teem dead, the fracture of the ingot 
will look scorched, and though exceptionally sound, jt will be 
brittle if hard, and wanting in tensile strength if mild. If the 
molten steel be chilled before it is poured into the mould, 
which may be detected by the stream nag over as it is 
teemed, the fracture of the ingot will appear dull in colour, and 
full of small holes or honeycombs. All ingots having a 
emg of 1 per cent. or more of carbon, if Pa. melted 
ill pipe; thatis to say, the steel in the centre of the ingot will 
settle down as it cools, leaving a hollow s in the middle 
at the top of the ingot to the depth of from three to five 
inches, hen the ingot has become cold it must be topped, that 
is to say, the hollow part must be broken off, until the ingot shows 
a sound fracture, and before this fracture has had time to rust, the 
ingots must be carefully examined; the ingots which are not 
properly melted must rejected, and the exact percentage of 
carbon which each ingot contains must be marked upon it. An 
experienced eye can judge of the percentage of carbon contained 
in an ingot to a wonderful nicety by the appearance of the fracture. 
Between 1 per cent. of carbon and 14 per cent. every tenth per 
cent. is well marked, and an experienced hand will detect a differ- 
ence between, for example, 1°3 and 1°35 per cent. In order to 
reduce the ingot of cast steel to the size and shape required by the 
consumer, it must be reheated, and when hot maton hammered 
or rolled to the dimensions orde Great care must be exercised 
in this process not to burn or overheat the steel; and to prevent 
this the half cogged bar must be continually turned round in 
the fire, and ground fire-clay or sand and borax sprinkled upon it. 
In many cases it is necessary to give the surface of the bar, after 
it has been once drawn down under the hammer, a welding or 
wash heat, to close the small honeycombs which are scattered 
here and there on the surface of the ingot. It is a matter of great 
importance, especially with large ingots, that they should not be 
hammered until they are Freee heated or soaked through, 
and it is of equal importance to all ingots that they should not lie too 
long soaking in the fire, especially in a dry fire, that is, one 
without blaze. The effect of hammering steel is to make it crystal- 
lise in very small crystals, a result which greatly improves its 
quality, but at the same time exposes it to the risk of various 
idents in the p The forging, tilting, and rolling of cast 
steel all require very experienced workmen, and a considerable 
outlay of expensive machinery. It is seldom that a workman 
attains exceptional skill in 7 departments, and great loss is 
sustained by too often ——_ aces or rolls, so that these pro- 
cesses cannot be satisfactorily or cheaply carried on upon a small 
scale, and this is one of the chief reasons why the crucible cast steel 
trade has to such a large extent become localised in a single town. 
It might be supposed that when the best quality of iron had 
been selected, and the greatest care used in all the processes of 
manufacture—the converting, the melting, and the forging—the 
result must of necessity be good steel, and the troubles of the steel 
manufacturer would be over. But this is not the case by any 
means. So far from being over, the greatest difficulty has yet to 
be faced. The result may be good steel, but good steel only for 
certain purposes. There was a time, in the golden age of steel 
manufacturing, when steel was steel, and if it did not answer the 
purpose for which it was required, it was taken for granted that 
the fault lay with the workman. In some cases the manufacturer 
altered the percentage of carbon, but the temper of the steel 
was kept a profound secret from the consumer; in most cases, no 
doubt, use the manufacturer had very vague ideas on the sub- 
ject himself. Chemical analysis was i: Bl in the trade; the 
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jpotic sway of the rule of thumb reigned supreme. Now it is 
customary for the manufacturer to take the consumer into his con- 


fidence, and not only to inform him of the percentage of carbon 
which the steel contains, but also to give him the benefit of his 
opinion as to the purposes for which it is or is not suitable. 

ormerly, if the consumer discovered that chisel stcel contained 
less carbon than tool steel, he owed his discovery entirely to his own 
wit. There canbe no doubt that for many ng S08 a considerable 
latitude may be permitted, if the steel has the good fortune to fall 
into the hands of a clever workman who understands how to 
humour it; but next to quality—by which is meant percent- 
> aed phosphorus, sulphur, &c., combined with some other 
obscure points of crystallisation—the most important thing is 
temper, or percentage of carbon. For some purposes, indeed, 
temper is of more importance than quality. Nothing is more 
common than for steel to be rejected as bad in quality, because 
it has been used for a purpose for which the temper was un- 
suitable. We may divide consumers of steel into three classes. 
First, those who use their own judgment of what percentage of 
carbon they require, and instruct the manufacturer to send them 
steel of a specified temper; second, those who leave the selection 
of the temper to the judgment of the manufacturer, and instruct 
him to send them steel for a specified purpose ; and third, those 
who simply order steel of a specified size, leaving the manufac- 
turer to guess for what purpose it is required. Fortunately, the 
size and shape generally furnish some clue to the purpose for 
which it is likely to be used. For example, oval steel is almost 
sure to be used for chisels, and small squares for turning tools, but 
1} square may be used for a turning tool or a cold sett, or 1} round 
for a drill or a boiler cup, and the manufacturer has to puzzle his 
brain to discover whether the chances are in favour of its being 
used in the lathe room or in the blacksmith’s shop. It cannot too 
often be reiterated of how much importance it is, when orderin, 
steel, to state the purpose for which it is going to be used, O 
course, the number of tempers of steel is infinite, but the following 
is a list of the most useful :— 

Razor temper (14 per cent. carbon).—This steel is so easily burnt 
by being overheated that it can only be placed in the hands of a 
very skilful workman. When properly heated it will do twice the 
work of ordinary tool steel for turning chilled rolls, &c. 

Sawfile temper (18 per cent. carbon).—This steel requires careful 
treatment; and although it will stand more fire than razor steel, 
should not be heated above a cherry red. 

Tool temper (1} per cent. carbon).—The most useful temper for 
turning tools, drills, and planing machine tools in the hands of 
ordinary workmen. It is possible to weld cast steel of this temper, 
but only with the greatest care and skill. 

Spindle temper (14 per cent. carbon).—A very useful temper for 
circular cutters, very e turning tools, taps, screwing dies, &c, 
This temper requires considerable care in welding. 

Chisel temper (1 per cent. carbon),—An extremely useful 
temper, combining as it does great toughness in the un ened 
state, with the capacity of hardening at a low heat. It is conse- 
quently well adapted for tools when the unhardened part is 
required to stand the blow of a hammer without sniping, but 
— hard cutting edge is required, such as cold chisels, hot 
setts, &c. 

Sett temper (Z per cent. carbon).—This temper is adapted for 
tools where the chief punishment is on the ened part, such 
as cold setts, which have to stand the blows of a very heavy 
hammer. 

Die temper (} per cent. carbon).—The most suitable temper for 
tools where the surface only is required to be hard, and where the 
capacity to withstand great pressure is of importance, such as 
stamping or — dies, boiler cups, &c. Both the two last 
tempers ma easily welded by a mechanic accustomed to weld 
cast steel. It is a somewhat remarkable fact that although steel is 
intermediate in chemical composition between wrought iron and 
cast iron, containing more carbon than the one and less than the 
other, its properties are quite different from either of them. It 
may be made to resemble either of them alternately, but it is prin- 
cipally used in a third condition, in its capacity to assume which 
the great value of steel consists. Annealed steel has nearly all the 
properties of lead, being very soft and malleable, Hardened steel 
has nearly all the properties of glass, being very hard and brittle. 
‘Tempered steel has most of the properties of whalebone, being hard, 
but at the same time elastic. e chemical change which takes 
place during these processes has not yet been discovered. We 
might evolve a very pretty theory to account for it, by assuming 
that in the process of annealing some of the combined carbon was 
liberated, and existed in the steel in the form of free or uncom- 
bined carbon; but such a theory only explains part of the facts 
and is not, I am afraid, borne out by the results of chemi: 
analysis, so that we must fall back upon the mysterious 
unknown laws of crystallisation. The effect cannot be due simply 
to the increased density of the hardened steel caused by the con- 
traction of ihe steel by sudden cooling. It is a remarkable fact 
that the specific gravity of hardened steel is less than that of un-- 
hardened stcel. Steel of course expands with heat, and when it 
is allowed to cool slowly regains its original size; but if it be 
cooled suddenly—the only known way in which it can be hardened 
—although it contracts very much, it does not quite reach the 
small size of the unhardened state. However complicated the 
details of the manufacture of cast steel may be, the complications 
involved in its subsequent use are still greater. It would be im- 
possible to lay down exact rules for each of the thousand-and-one 
tools in which steel is used. The treatment of each tool in each 
process which it undergoes is an art that can only be learnt by 
practice, and can no more be taught in a book than the arts of 
skating, riding, or swimming. The utmost that can be done is to 
lay down certain general rules, which may explain to some extent, 
if they fail to teach, the most important details of manipulation. 
All steel may be regarded as involving a question of compromise. 
Each tool requires a certain degree of hardness; the problem is 
how to secure the maximum amount of toughness that is compatible 
withit. To secure this, the first step that must be taken in bringing 
the steel into the shape required is to heat the steel as little as may 
be before it is forged, and in the process of forging to hammer it as 
much as possible. The worst fault that can be committed is to 
heat the steel more than is n . When steel is heated it 
becomes coarse-grained; its silky texture is lost, and can only be 
restored by h ing or sudden cooling. If the temperature be 
raised above a certain point, the steel becomes what is technical] 
called “burnt,” and the t of h ing which it woul 
require to restore its fine grain would reduce it to a size too small 
for the required tool and the steel must be condemned as spoilt. 
Overheating in the fire is also the primary cause of cracking in the 
water. One of the principal reasons why a high quality of steel is 
required for certain purposes is, that it will suffer less injury by 
being heated to a greater degree, or by being heated and reheated 
a greater number of times, than inferior qualities of steel. In 
heating steel the happy medium must be attained between heating 
it too much or too little, and between letting it lie too long 
* soaking” in the fire, and not ‘‘ soaking” it through. Both the 
degree of temperature and the duration of the heat must be 
carefully watched. Some tools, such as ci cutters, files, &c., 
after they are forged into the shape required, must have teeth cut 
into them. Before this can be successfully accomplished a prelimi- 

; process has to be gone through. The p of h ing, 
or forging the steel into the shape required has hardened it to such 
an extent as to make the cutting of teeth into it impossible or — 
difficult, and it must consequently be annealed. This process 
consists in reheating the steel as carefully as before, and afterwards 
allowing it to cool as slowly as possible. Many tools are only 
soqeieed to be hardened on a small part of their surface, and it is © 
important that the unhardened parts should possess the maximum 
amount of toughness, the minimum amount of brittleness, that 
can be attained. e process of annealing, or slow-cooling, leaves 
the steel coarse-grained, gives it its maximum of ductility, and 
causes it, in fact, to approach in its properties those of lead, 
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RAILWAY MATTERS. 


Mr. Joun W. Garrett, president of the Baltimore and Ohio 
Railway, died on the 25th ult., aged 65, His son, Mr. Robert 
Garrett, succeeds him. 

WE are informed that a meeting of the friends of the killed and 
injured in the Penistone disaster, is to be held on Tuesday, the 
7th instant, at the Queen’s Hotel, Manchester, to arrange for some 
joint action, with a view to recover damages from the Mansdiecter, 

heffield, and Lincolnshire Railway Company. 

A GANG of Italian labourers near Saratoga were recently cut 
down 10 cents a day. Instead of striking, they cut an inch off 
their shovel blades at night. The ‘‘ boss” asked what it meant, 
and Baldwin’s Guide reports that, one of the men replied : ‘‘ Not 
so much pay, not so much dirt lift; all right, job last the more 
long. Italian no fool like Irishman ; he no strike.” 

A LONG article appears in the Annales Industrielles proposing 
another Alpine tunnel, as necessary to meet the growing traffic 
between France and Italy, for which the Mont Cenis is not sufficient. 
The tunnel would be (ge of a line connecting Martigny and Aoste, 
the tunnel being 9°48 kilometres long, between the Glacier de 
Laneuva and the Glacier de Rochefort, and the line passing between 
Mont Blanc and Great St. Bernard. 

TuE New South Wales Government railway proposals, submitted 
to the Legislative Assembly on the 24th ult., comprised the con- 
struction of 1490 miles of railway, including extensions of twenty 
different lines, traversing some very fertile parts of the colony. 
Light lines will be made where the nature of the country permits. 
The total estimated cost of the works is £14,000,000, to be raised 
in loans from time to time as required, the amount being probably 
spread over the next seven years. The net return from the present 
railways is 44 per cent. on the capital invested. 

A CIRCULAR is being distributed by Mr. Thos. Marshall, of 86, 
New Walk, Leicester, who lost his only son in the Penistone acci- 
dent. He says:—‘“‘ It is now nearly two months since this fearful 
accident occurred, and I think it is high time some steps were taken 
by the friends of the sufferers to bring the Manchester, Sheffield, 
and Lincolnshire Railway Company to a sense of their duty, If 

ou are of the same opinion, be good enough to reply, saying if we 
had better call a meeting—say at Manchester, Sheffield, or some 
central position—so that we may come to some understanding as 
to what we ought to do in the matter.” All the replies he has 
received are in favour of a test action. 


A CASE in which things turned out to be “ bad for the coo” was 
recorded last week by the Leicester Daily Post. The London and 
North-Western passenger train from Market Harborough to Rugby, 
timed to leave Market Harborough at 7.42 p.m. on Wednesday 
night, when about three-quarters of a mile past Harborough, ran 
into a bullock straying on the line. The engine and the remainder 
of the train passed over the obstacle, but the last two carriages 
and a meat van were thrown off the metals, happily without 
injuring any one. The goods and passengers were transferred to 
the front part of the train, which had kept the rails, and proceeded 
after a delay of about three-quarters of an hour. The vehicles off 
the line were left for the breakdown gang. The bullock was com- 
pletely cut in pieces, part of it being carried upwards of 300 yards. 


Tue agitation of the engi and fi of the London, 
Brighton, and South Coast Railway, which at one time threatened 
to be a serious affair, is now said to be in a fair way of being 
amicably settled by an adjustment of their claims with respect to 
hours and wages. In the early part of 1883 a definite arrange- 
ment was arrived at, and on that occasion the unanimity of 
feeling was shown by the fact that out of a total of 660 locomo- 
tive men 616 attached their names to a memorial to the directors. 
According to the 1883 agreement the men had a right to claim six 
days’ pay for 54 hours’ work, and to be paid at the Sunday rate for 
the hours worked on Sunday. An attempt, it is stated, having 
been subsequently made in the southern division of the system to 
evade some of the clauses of the agreement, the men in all the 
divisions organised themselves to resist this to the uttermost. 
The men have just had an interview with the leocomotive super- 
intendent of the line, who received them kindly, and a promise 
has been made that their claims shall be decided early next month. 


Tue report of the directors of the Waterford and Limerick Rail- 
way gives the following figures for the half-year ending 30th 
June, 1884:—Maintenance of way, works, &c., ries, office 
expenses, and general superintendence, £531 9s. 6d.; maintenance 
and renewal of permanent way, wages, £6529 3s. 10d.; materials, 
£6614 18s. 1ld.; repairs of roads, bridges, signals, and works, 
£3047 1s. 5d.; repairs of stations and buildings, £1102 10s, 11d. 
Miles maintained, double, 32}; single, 2384; total, 2707. Loco- 
motive power, salaries, office expenses, and general superintendence, 
£179 10s. 8d.; running expenses, wages connected with the working 
of locomotive engines, 15s. 9d.; coal and coke, £4347 9s. 3d.; 
oe and water, £613 6s. 7d.; oil, tallow, and other stores, 

‘447 16s. 3d.; = and renewals, wages, £2418 3s. 10d.; mate- 
rials, £1035 7s. 10d.; one pew engine purchased, £2350. Repairs 
and renewals of — and wagons: carriages, salaries, office 
expenses, and general superintendence, £86 4s. 4d.; wages, 
£428 15s. 10d.; materials, £610 15s. 6d.; wagons: salaries, office 
expenses, and general superintendence, £86 4s. 4d.; wages, 
£1307 8s. 2d.; materials, 1158 0s. 10d. Miles worked by company, 
271m. 7f.; train mileage, passenger and goods, 435,313. 


THE other day a railroad man said:—‘‘I know a case where 
some misplaced wool wrecked an entire train, killed half-a-dozen 
men, and cost the company thousands of dollars. The wool was 
onasheep.” ‘I don’t doubt it,” chimed in one of his listeners ; 
“‘T had rather run into a tree blown across the track any time, 
than to run intoa sheep. I remember one night on the it. x, 
and T., just after a terrific storm, I was riding in the cab. We 
were making forty miles an hour at least, and it was so dark we 
couldn’t see 50ft. ahead of us. Suddenly we whirled round a 
curve, and there straight across the rails lay the trunk of an 
enormous tree, which had gone down in the gale. There was no 
time to think of stopping, and I was about to leap from the cab, 
when Jim, the engineer, shouted, ‘Sit still, you —— fool, an 
hang on like grim death.’ With that he yanked open the throttle, 
and quicker than I can tell it, the thing was over. There was a 
pretty severe shock, but the next instant we were flying along the 
rails, and all right. That tree must have been a foot in diamet 


NOTES AND MEMORANDA. 


THE death-rate of Hampstead during the year 1883 was but 
11°26 per thousand. 

A RETURN issued last week shows that there are now 225,619 
Martini-Henry rifles in the hands of British troops; 171,032 
volunteers are at present without that weapon, and there are 
281,178 rifles in store. 

THE St. Herald reports that Captain Kosztowitz is 
building at Okhta a large cigar-shaped balloon, 200ft. in length and 
80ft. in height, including the car, which he has furnished with a 
screw and also with wings. He considers that he will be able to 
take a crew of sixteen men and 2501b. of ballast, at the rate of 
forty German miles an hour, and the experimental trip is expected 
to take place early next month. 


THE total output of the New South Wales collieries for 1883 
exceeded two and-a half million tons, the exact figures—2,521,457 
tons 1 cwt.—being 412,175 tons in excess of the output for 1882. 
The average price per ton in 1883 being 9s. 6'40d., as against 
8s. 11°97d. per ton in 1882. <A large quantity of coal is annually 
exported, even to England, and the inferior kinds in the inland 
districts are said to be quite as well fitted for immediate local use, 
as a great many coals worked in Great Britain, France, United 
States of America, and elsewhere, and to be especially suitable for 
smelting purposes. 

THERE are twenty-eight states and territories in the United 
States in which coal is produced ; and in 1883 the aggregate output 
of coal was 96,159,719 tons, being an increase of 9,310,283 tons 
over the returns for 1882. Pennsylvania, the greatest of the coal 
fields, alone produced in 1883 55,793,000 tons; Illinois yielded 
10,508,791 tons; Ohio, 8,229,429 tons; Iowa, 3,881,300 tons ; 
Indiana, 2,400,000 tons; Maryland, 2,306,172 tons; Missouri, 
2,250,000 tons; Virginia and West Virginia, 2,475,000 tons; 
Kentucky, 1,650,000 tons ; Tennessee and Colorado, 1,000,000 tons 
each ; bama, 1,400,000 tons; Kansas, 850, tons; Wyoming 
Territory, 700,000 tons; and the rest of the States and territories 
2,040,000 tons. 

SPEAKING generally, the rain in New South Wales is heavy com- 
pared with that of England; that is, when falling, much less falls 

r hour in the English metropolis than in that of New South 

ales. Sydney in 152 days has 50‘05in. rain, while London, with 
146 days, has only 24°76in. rain. So also with regard to inter- 
vals. Forty years’ experience in Sydney has seldom furnished one 
month entirely without rain, but in dry periods several months 
sometimes consecutively during which the fall is too small for 
water supply; and of England a somewhat similar remark has 
been e. Nocomplete month has ever been without rain, but 
at times several months are consecutive during which no rain falls 
available for water supply. 

THE saw was, it is said, invented by Dedalus, according to 
Pliny, but Apollodorus says the inventor was Telus. It is stated 
that the latter, having found the jawbone of a snake, employed it 
to cut through a piece of wood, and then formed an instrument 
of iron like it. her says saw-mills were invented in the 17th 
century ; but this is not so, it appears; for they were erected in 
Maderia in 1420, at Breslau in 1427. Norway had the first saw mill 
in 1530. The Bishop of Ely, ambassador from Mary of England 
to the Court of Rome, describes a saw-mill there in 1555. In 
England, saw-mills had at first the same fate with printing in 
Turkey, the crane in Strasbourg,‘ &c.; the attempts to introduce 
them were violently opposed; and one erected by a Dutchman in 
1663 was forced to be abandoned. 


WaGEs and money have curiously changed values since the 
fourteenth century. In the year 1352, 25th Edward III., wages 
id to haymakers were 1d. a day. A mower of meadows, 3d. a 
y, or 5d. an acre. Reapers of corn in the first week of August, 
2d.; in the second, 3d. per day, and so on till the end of August, 
without meat, drink, or other allowance, finding their own tools. 
For thrashing a quarter of wheat or rye, 24d.; a quarter of barley, 
beans, peas, and oats, 14d. A master carpenter, 3d. a day; other 
mters, 2d. A master mason, 4d. per day; other masons, 3d.; 
and their servants, 14d. per day. Tilers 3d., and their ‘‘ knaves” 
14d. Thatchers 3d. per day, and their “‘knaves” 14d. Plasterers, 
and other workers of mud walls, and their knaves, in like manner, 
without meat or drink, and this from Easter to Michaelmas; and 
from that time less, according to the direction of the justices. 


A FEATURE of the Philadelphia Exposition is the important part 
taken therein by gas, in one form or another. The Scientific 
American says it might fairly be claimed for the gas-motor that it 
is part of an electric-lighting plant. It would, however, be a refine- 
ment of sarcasm to set up such a claim for the gas lamp. But the 
gas a is there; not the little, flickering jet, combined, by 
reason of a clogged co ep into one long, thin prong of flame, 
but represented in all the grandeur of a Siemens regenerative gas 
burner—intense and mellow. It must be said that the big gas 
lamp cuts a good figure. Subjoined is the consumption of gas per 
hour and the candle power of the gas burners at the Exposition :— 
100 cubic feet per hour gave 1000 to 1200 candles; 75 ditto gave 
750 to 900 candles; 50 ditto gave 450 to 500 candles; 35 ditto gave 
300 to 350 candles; 25 ditto gave 200 to 250 candles; 14 ditto gave 
100 to 125 candles; 8 ditto gave 70 to 80 candles. This, even if 
not an underestimate, shows that these lamps, with at 
2°25 dols. ang! 1000 cubic feet, are fully as expensive as the arc 
lights, if the figures at which they are rented are reliable. 


In a paper recently read before the American Institute of Mining 
Engineers, Mr. Dudley, of Cincinnati, called attention to the 
extended application of iridium to art and manufacture. Iridium 
is usually cased as one of the rare metals, it being usually found 
with either platinum or gold, and being extracted from those ores 
as a by-product. The principal sources of supply are Russia and 
California, the iridium in the former country being obtained from 
the platinum mines of the Urals, and in California from the placer 
gold washings, where, indeed, it is a source of considerable annoy- 
ance, on t of its specifi gravity, which is about 19°3, nearly 
the same as that of gold. C quently, itis i ible to se te 
the gold from the iridium by the process of washing, and it to 
be effected, therefore, by amalgamation of the gold, or dissolving 
it out in aqua regia. Notwithstanding its comparative abundance, 
up to the _— time, iridium has only been = (with the 


but the wheels went through it like a cheese knife, and you could 
have split it up lengthwise, and use the sticks for gauging track. 
Another time I was in a coach on a train that struck a sheep, and 
we were all in a ditch before Ya could wink. I never exactly 
understood why it was until I saw the remains of the engine. 
Then everything was plain. The wool had become entangled upin 
the machinery wherever there was a chance for it to catch. The 
connecting rods were bent and broken, the steam chests exploded. 
and every light piece of metal about the machine demoralised in 
some way. It was the wool that did the business.” ‘Pi 

are bad animals to hit, too,” said number three. ‘“‘I came 
over the Vandalia lately, and one of the connecting rods 
struck the head of a hy Ripa had been caught in a cattle 
guard, and was running his snout up through the ties. The 
engine leaked steam all the way to St. Louis, and had to go 
into the shop next day for repairs. Sometimes cattle are rough 
on a train, and sometimes not. I went through a herd down in 
Texas one night, and we killed twelve before we could stop, yet 
never left the rails. On other occasions I have seen one old cow 
make chaos of a whole freight train. I suppose a spike is about 
the meanest obstruction you can strike in a track. Itis not big 
enough to be caught and knocked off by the pilot, and, unless the 
train is going at a very fast rate, it rarely fails to derail it. Of 
course, all accidents are determined by circumstances, which in 
some instances may cause destruction, and in others = harm- 


all engineers havea holy horror of sheep and spikes 


less. The St. Louis Globe Democrat says, you'll find, though, that d 


Pp alloying with platinum) for pointing gold formin 
what is called Glamond ” point, and bei in pot smal 
grain of iridosmine (or alloy with osmium) soldered on to the tip 
of the pen. About four years - a well-known American gold pen 
manufacturer brought out a stylographic pen, and found it neces- 
sary to have larger pieces of iridium than had been previously 
used ; and it was then discovered that by fusing the metal ina 
crucible at a white heat and adding phosphorus, a perfect fusion 
could be obtained, with all the hardness in the resulting material 
of the iridium itself. For mechanical applications this combination 
is exceedingly useful, as in the case of pen points; and its 
adaptability is being proved in many ways. It is employed asa 
draw plate for drawing heavy wire, and for this it is rapidly super- 
seding the ruby plate, hitherto always used in drawing gold and 
silver wire. Agate, which has hitherto been employed for fine 
chemical balances, is now giving place to iridium, which takes a 
finer edge, and is not so liable to catch or break. Its application 
is now being made to electrical purposes ; but the shenmearen in 
the experiments has to be removed, as being an obstacle to success. 
This being done, the iridium is available for contact points, and 
they are found to be far superior to platinum, the iridium outliving 
the ete and not being subject to oxidation or sticking, as are 
the latter points, all that is n to clean the iridium being to 
pass emery paper over its surface. . Dudley is now e in 
experiments for plating with iridium, and has succeeded in obtain- 
ing a bright reguline deposit of iridium on base metals, which 

leposit resembles the natural metal, being quite hard and resisting 
the action of acids. 


MISCELLANEA. 


THE Birkenhead Agricultural Show next year will be held on 
Wednesday, Thursday, and Friday, the 10th, 11th, and 12th June. 

Common bricks impregnated with asphalte have been used about 
a months in Berlin for street paving, and are said to wear 
well, 

Merssks, ARCHIBALD SMITH AND STEVENS have been awarded a 
silver medal at the Crystal Palace Exhibition, 1884, for Stevens 
and Major’s silent closing door spring. 

A NEW small motor actuated by explosion of smal! charges ot 
gun cotton has been made by Mr. E. es and is said to be 
applicable wherever small powers are required. 

THE Russian Customs Department has issued an order, dated 
3rd September, 1884, that goods bearing trade marks with effigies 
of the Holy Virgin, Saint George, or other saints, will not be 
admitted into the Russian Empire. 

THE hydraulic engineer of Adelaide reports that the sewage 
system is working exceedingly well, and that the plan of erecting 
ventilating shafts, which has been adopted in North Adelaide, to 
prevent stenches arising from the drains, has been successful in 
abating the nuisance. 

THE body of Signor Nizza, C.E., employed by the Government 
on the new railway from Rome to Sulmona, was found shortly 
after he had left his abode at Carsoli to inspect the boring of a 
tunnel near there, on the 20th ult. He had received three gunshots 
from behind, and had been robbed of his purse and watch. 

On Saturday evening last an attendant of the Hochhausen 
machines of Messrs. Edmonds and Co. at the Health Exhibition 
put one hand on each of the two brushes of a machine or on some 
parts near the commutator, in such a way as to complete a circuit 
through himself instead of through the 25-arc lamps which were 
on the machine, and was killed. 

THE Council of the Sanitary Assurance Association have resolved 
to present to the free public libraries of the country copies of Mr. 
Mark H. Judge’s “ Sani Arrangements of Dwelling Houses; 
Notes in Connection with the Sanitary Exhibits at the Inter- 
national Health Exhibition,” recent] — by the Sanitary 
Assurance Association, of which Mr. Fu ge is the surveyor. 

THE water supply of Alnwick having been unsatisfactory during 
the recent dry season, the local authorities have determined to take 
the matter thoroughly in hand, and have instructed Mr. J. P. 
Spencer, C.E., of Newcastle-on-Tyne, to report upon the subject, 
and advise them as to the best means of providing a sufficient 
supply, and also with a view of providing additional storage and 
pre of the present waterworks, so as to provide for the 
increased demands of the district. It is expected the report will 
shortly be sent in, and the requisite structural works will be com- 
menced as early as possible next winter. 

A FEW years since the city of Bangor suffered from an epidemic 
of typhoid fever, there being a great number of cases, many termi- 
nating fatally. A Local Government Inquiry was held, and the 
water supply of the city was looked upon with a considerable 
amount of suspicion; since that time the City Council have had 
under consideration the better improvement of the hitherto con- 
sidered, comparatively s ing, abundant and pure sup 7 water 
from the Afon Caseg, for which purpose Mr. Edward itchard, 
M. Inst. C.E., has been instructed to make a personal inspection of 
the district; this we are informed has been done, his report being 
read at a recent meeting of the City Council. 


READY-MADE wooden houses, imported from America, are sell- 
ing as a novelty at Buenos Ayres. Several shipments on a large 
scale have already been received there, and are in course of erec- 
tion in the embryo city of ‘‘ La Plata,” the new capital of the 
province of Buenos Ayres. The demand for habitations at that 
place has been so great that the provincial Government could not 
wait for the slow process of brick and mortar; hence ready-made 
houses had to be imported. The price charged for them is said to 
be so reasonable, that should they meet the expectations of the 
Argentine people it is anticipated that a large trade in them will 
be done. The only fear seems to be that, owing to the heavy 
south-west winds which attack ‘‘ La Plata,” the ly-made houses 
may be blown away. ; 

In many English works on Australia it is erroneously assumed, 
an official paper says, that New South Wales, with its coast line of 
800 miles, only two really good harbours, those at Sydney and 
Newcastle, the others being described as practically useless in 
consequence of their dangerous character. It should be remem- 
bered that very little stormy weather is experienced on the coast, 
almost the only dangerous storms being the easterly gales, which 
are comparatively few and far between. This renders the minor 
harbours of the Colony perfectly safe during the greater » if 
not the whole, of the year. They include Twofold Bay, 228 miles 
south of Sydney, which has a lighthouse; Jervis Bay, which has 
an entrance two miles wide, and could hold all the navies of the 
world; Botany Bay; Broken Bay; Port Stephens; and Shoal 
Bay, the estuary of the Clarence, and possessing plenty of safe 
anchorage. 

THE measured mile trial of the Rapid, screw corvette, Captain 
H. J. F. Campbell, C.B., which has been commissioned to relieve 
the Opal as senior officer's ship on the west coast of Africa, took 
place on the 29th ult. On the trial in the first four runs the steam 
in the boilers was 87°5lb., the vacuum in the condenser 25, the 
revolutions per minute 105; mean pressure in the cylinders, high, 
39°7 Ib.; low, 13°91b.; indicated horse-power, high, 642; low, 671; 
total, 1313; speed, 12°484 knots an hour. The ship was then put 
on four runs at two-thirds power, with the following results :— 
Steam in the boilers, 90; vacuum in the condenser, 25°6; revolu- 
tions minute, 91°3; mean pressure in the cylinders, high, 33°6; 
low, e5: indicated horse-power, high, 475; low, 357; total, 832; 

, 11125. The ship was next put on one-third power, with 
the following results:—The steam in the boilers was 901b.; the 
in the d was 26; the revolutions per minute. 
73°6; the pressure in the cylinders, high, 13°3; low, 7°7; indica 
horse-power, high, 250; low, 257; total, 457; speed, 9°62 knots. 
The trial was regarded as eminently satisfactory, the Steam 
Reserve having obtained from the Rapid a higher amount of steam 
and a greater amount of registered results than were chronicled at 
the contractors’ trial. 


AMERICAN petroleum owners are anxious about their export 
trade to Eastern Europe, the Russian article having made t 
advances of late. Russia has not only driven American petroleum 
from Russia, but has also been selling crude oil to Austrian 
refiners, and is making determined efforts to obtain a foothold in 
Eastern Germany. The first train of German car-tanks contain- 
ing Russian petroleum has lately arrived at Gaudenz on the 
frontier, and it is estimated that the petroleum by this route will 
be at least 1s. per 50 kilos. cheaper in the Berlin market than 
the American of. At Eydtkuhnen, the proprietors of the Caucasus 
petroleum springs have bought 10 acres on the railway bank, and 
are building large establishments, 200 car-tanks of 60 barrels 
capacity being already in use for the German town. To add insult 
to injury the Russians are selling their oil largely in Austria in 
American cans, and with American brands. The following figures 
are given to show how seriously the American trade is being in- 
terfered with:—In 1872-73 the total exports of American 

troleum to Russia, vid Russian and German » Was nearly 

5,000,000 gallons, of which two-thirds went to Russia direct; but 
in 1884 New York has sent but 103,981 gallons, less than ten 
times the amount sent in eight months of 1883, when the export 
was 1,267,512 gallons. Austria likewise has taken only 3,341,163 
gallons as Sos with 7,893,734, while Turkey also is begin- 
ning to diminish from 4,446,485 gallons last year to 4,402,180 this 


year. The action of Germany in commencing so brisk a petroleum 
trade is looked upon as a continuation of the German Chancellor’s 
policy to make Germany independent of all American products. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsueEr and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC,—A,. 

NEW YORK.—Tue Wititmer and Rocrers News Company, 
81, Beekman-street, 


TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be — by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 

these tnstructions. 

GrinpiIno SuLPHUR.—Communications await the application of this corre- 
apondent. 

A Srupenr.— We fancy you will find what you want in the “ Journal of Gas 
Lighting.” 

Campout. — About 1000 deg.; but much depends on the conditions under which 
combustion is effected, 

Avena Bera.— Your gear would work, but no one would use it instead of a 
simple arm, which gives no trouble whatever. 

W. F.— We jail to find anything new in your rudder. Balance rudders 
have been used for yeurs in the British Navy, and there is nothing novel in 
putting a rudder in the bows of a boat. Messrs. Yarrow and Co.'s torpedo 
boats have bow and stern rudders. 

O. W.— We think that a careful perusal of the letters which have recently 
appeared on the subject of brakes will modify your views. Neither Mr. 
Moon nor Sir Edward Watkin is in any sense of the word competent to 

nee a valuable opinion on technical swhjects ted with the work- 
ing of railways. Such matters are outside their province. 

A. T. L. (Finger-road).—We cannot tell what books would suit you best 
without knowing what your attainments are. If you area good mathe- 
matician, then the works of Rankine and Weisbach will suit your purpose ; 
if you are not, you will Jind a great deal of information in the various 
volumes of Weale’s Series, published by Messrs. Crosby Lockwood and Co., 
than which you cannot have a better introduction to technical literature. 

kh. W.— You can obtain from any maker of chemical anparatus all that is 
aecessary for carrying out a few simple tests of water, but we fear these 
will be of little avail for your purpose, It is pretty certain that the only 
enemy you have to contend with is lime, and this is best dealt with by 
putting a small quantity of caustic soda into the boiler. You will find a 
great deal of valuable information in “ Fuel and Water,” by Browne and 
Schwackoser. 

J.F. - For engines running at so slow a speed as yours a lead of about one- 
sixteenth of an inch will be ample —that is to say, the steam port should be 
one sixteenth of an inch open when the crank is on the dead point, We 
could not answer your second question without setting out the valve gear on 
adrawing board. By far the best plan is to jix the excentrics with set 
screws, take off the valve chest covers, put in the slides and turn the engines 
by hand, shifting the excentrics on the shaft till you get the best result ; then 
make the joints, turn on steam, and take some indicator cards. The set 
screws will hold the excentrics sufficiently tight. You can then make 
small alterations till the results are satisfactory, and the keyways can then 
be cut in the excentrics, 


CANE LUBRICATORS. 
(To the Editor of The Engineer.) 
Sir,—I shall be obliged if any of your readers can give me the name of 
the makers of cane lubricators. T. 8. 
Sheffield, September 29th. 


CORRUGATED PROPELLERS. 
(To the Bditor of The Engineer.) . 
Sir,—Can any of your numerous readers inform me who are the 
makers of a new patent steel — with corrugated blades? 
Constantinople, September 27th. W. V. 8. 


QUARTZ MINING MACHINERY. 
(To the Bditor of The Engineer.) 

Srr,—Would any reader kindly oblige me, if possible, with the 
addresses of engineering firms furnishing plant and tools for quartz 
mining operations? Ww. 8. 

Greenwich, September 29th. 


GRAPHIC SOLUTIONS OF ALGEBRAICAL PROBLEMS. 
(To the Editor of The Engineer.) 

Sir, —Will any reader kindly give me the name of a book which treats 
of the soluti of questions, such as the follo , by geometrical 
operations? Water is poured at a uniform rate into a hollow right cone, 
vertex down, axis vertical. Draw acurve which will represent the rate 
at which the surface will rise. J. 8. 

Tamworth, September 24th. 


SUBSCRIPTIONS. 
Tar Enorneer can be had, by order, from any newsagent in town or country 
the be supplied direct 


at various railway stations ; or it can, if 

from the office on the following terms (paid in advance) :— 
Half-yearly (including double bers).. .. .. £0 148. 6d. 
Yearly (including two double numbers) .. -. £1 98. Od, 


If credit occur, an extra charge of two shillings and sixpence annum will 
be made, Tue ENGINEER / cond, 

Cloth cases for binding Taz Encineer Volume, price 2s. 6d. each. 

A complete set of Tak Encinerr can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, wntil further be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent Post-office order must be accompanied by letter oy 
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: wer Copies may be had, if 
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MEETING NEXT WEEE. 


Society or ENGInEERS.—Monday, Oct. 6th, at 7.30 p.m., a will 
be read “‘ On Modern Bronze Alloys for Engineering ( ay Mr. 
Perry F. Nursey, Vice-President, the leading features of which are as 
follows :—Ancient bronzes and their analyses, Modern bronzes, com- 

etal, or r, p or manganese mze, Pp) or 
bronze, ph or the p Re mn bronze, silveroid and ball bronze 


their com ics and special uses. 
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THE NAVY. 


We published on the twelfth of last month an 
article —- forth the position of the British Navy as 
compared with that of France. That article was prepared 
with great care; the sources of information from which it 
was derived were to some extent exclusive; the data set 
forth were marshalled in a novel way; and the result of 
the whole went to prove, in a fashion absolutely conclusive, 
our Navy to be at the present moment barely equal in 
strength to that of France. Our statements attracted the 
attention they deserved. The Morning Post, by repro- 
ducing them, took care that they should reach the ears of 
a non-technical, but intelligent, public; and the Saturday 
Review summarised our statements, and referred to them 
as a “remarkable article which a — in THE ENGINEER, 
which has, we trust, been as “ia y read as it deserved to 
be.” Our contemporary, the Pall Mall Gazette, less honest, 
and imitated by other journals less competent, without 
saying one syllable concerning the source of its inspiration, 
followed Tor ENGINEER with an article ten columns long, 
to the same effect. This united action has borne fruit, and 
the weakness of the British Navy is talked of everywhere. 
The late First Lord of the Admiralty has lifted up his voice 
with effect. Sir William Armstrong has, in public, u 
the construction of fast cruisers. hat we have said has 
been translated into various French journals, and we need 
hardly say that our statements have given satisfaction in 
Fance. Allthis publicity hasnotelicited asingleexpression of 
denial. Sir Thomas Brassey’s arguments do not need demolish- 
ing, for they areunableto supportthemselves. No one,so far 
as we are aware, has attempted to dispute the accuracy of 
our statements ; the propriety of our estimates of the rela- 
tive naval strengths of the two nations; or the soundness 
of the deductions we have drawn from our figures. It 
may be taken as indisputable, that the Navy of England 
is at this moment barely equal in fighting power to that of 
France, while the combined fleets of France and almost 
any other naval power would be far more than a match 
for England. ‘ 

Such a statement means much more than Parliament, at 
all events, seems to suppose. If we attempt to reason on 
the subject with the optimist section of the public, we find 
that two or three stock arguments represent the sum of 
human intelligence so far as it is concerned. These argu- 
ments are :—That our shores are well defended by forts ; 
and that British waters could be so thickly sown with 
torpedoes that no hostile ironclad dare enter them; that one 
English sailor is worth five Frenchmen, and soon. We have 
even been told on the one hand that we have now as many 
ships as we can find crews for; and, on the other, that 
there is no use enlisting more men, because we have no 
ships into which to put them. Lastly, it is urged that it 
is waste of money to build ships of war. Some of these 
arguments may be dismissed as unworthy of serious atten- 
tion. The first is, no doubt, that mainly responsible for 
our naval weakness, and it consequently demands refuta- 
tion more than any other—and this although nothing can 
be more erroneous than the assumptions on which it is 
based. Let us suppose, for a moment, that war were 
declared between England and France, and consider what 
would take place—how, in short, the war would be carried 
on. It will be at once conceded that France could not 
permanently hold English territory. That would be pre- 
vented by Germany, if by no other nation. On the part 
of England such a war must be purely defensive. We 
have no troops with which to invade France, and, if we 
had, we should not use them for the purpose. We do not 
want French territory, nor do we covet our neighbour's 
goods. In short, neither country would or could waste 
time and life in invasion or attempts at invasion. France 
might, indeed, make demonstrations, like that of Hoche in 
the last century on the coast of Ireland; and so might 
we. As a matter of fact, France could bring England 
on her knees, without ever sending a war ship within sight 
of her shores. Our coast defences of all kinds would be 
about as useful as Greenwich Observatory or the Tower of 
London. Their existence would be ignored by an enemy, 
whom they would in no way incommode, simply because 
he would never go near them. France would attack, not 
England, but her commerce, and in doing this she would 
be perfectly successful. It may be said that in writing 
thus we are only going over poe. oa and using argu- 
ments that have often been used before. . This, to some 
extent, is quite true, but we are going further than others 
have ever gone. We wish to show that France, at a very 
moderate expenditure of life and treasure, could ruin 
England. This is a point which is entirely overlooked by 
all writers on the subject. Napoleon Bonaparte per- 
fectly understood the system, and only failed to carry it 
out because we had too many frigates. In 1779 we had 
293 ships of the line, 258 frigates, and 557 smaller vessels 
of war, while France had but 87 ships of the line, and 
60 frigates. This numerical superiority gave us an 
immense advantage. In fact, without it, the ruin of the 
nation would probably have been complete. It is gene- 
rally assumed that for France to carry on a war with 
England would be an enormously expensive affair. In 
truth, it would be nothing of the kind. France would 
have to do very little indeed. We have recently been 
told so by French authority. Her armoured ships might be 
keptin harbours, to defend them, with alltheadvantagesthat 
position could give, from English attack. Her armies need 
not leave the shores of France, and yet in less thanone month 
France could completely upset all our commercial rela- 
tions, and go a long way towards starving us into submis- 
sion. The work would be done by light, fast, cheap 
cruisers, which would play havoc with our mercantile 
marine. The story of the Alabama and Captain Semmes 
should never be forgotten. A single unarmoured, and 
not very speedy steamer, commanded by a resolute sailor, 


actually swept the merchant ships of the Federals off the 


sea. What would fifty such ships do with our commerce ? 
It is true that large numbers of vessels might be trans- 
ferred to a foreign lg, and in this way a certain amount 
of commerce might carried on; but it requires no 
special knowledge to understand that trade worked under 
such difficulties and restrictions as would exist would not 
be worthy of the name of trade at all. We are told—and 
no doubt with truth—that even moderate Government 
changes in certain directions, as, for example, embodied 
in Mr. Chamberlain’s Merchant Shipping Bill, might 
work serious mischief ; if so, what would be the effect 
of wars fought out on the ocean, under condi- 
tions which would effectually drive the British flag off it ? 
British ironclads might thunder inst French forts ; 
they might fight naval battles until the French fleet was 
wholly consumed ; yet the progress of events would be 
uniformly disastrous for England, and this must be so as 
a result of the adoption of tactics which we are totally 
unprepared to deal with. All — ms of naval 
strength must be misleading as far as this country is con- 
cerned if they are based solely on ironclad fleets, simply 
because ironclads are not the only weapons with which we 
could be attacked, nor are they the weapons from which we 
have most to dread. If it could be shown to-morrow that 
England had twice as many ironclads—line-of-battle 
ships—twice as powerful as those of France, there would 
hardly be less cause for anxiety than we have now. The 
conditions of England’s existence are different from those 
of every other powerful nation under the sun; and it by 
no means follows that because ironclads are good things 
for France or for Italy, they are also good things for 
England. 

We write thus because the present wave of popular 
feeling will probably possess sufficient force to compel the 
Government to add largely to our naval strength, and it is 
to the last degree important that a mistake should not be 
made in the direction taken in building more ships. We 
do not say that more ironclads should not be built; but 
we do say that if the sum to be expended is limited, then 
it ought to be devoted to the construction of vessels 
competent to clear the seas of the only foes which our 
mercantile marine need really fear under existing circum- 
stances. France dare not send her ironclad ships far 
from home, because they might be wanted at any moment 
to prevent a British descent on her coasts. England, for 
the like reasons, must keep nearly all her line-of-battle 
ships at home. The two heavy fleets would thus be em- 
ployed in watching each other, while the lighter and 
swifter class of ships which France might employ for the 
— would so _ tne our merchant ships that, as we 

ave said, they would not dare to attempt to leave harbour. 
In Nelson’s time, and before it, our commerce, com- 
paratively small as it was, could not have been carried 
on at all without the aid of a multitude of fast 
frigates intended to beat off the enemy’s privateers, and to 
act the part of convoys. In the present day the tactics of 
the last century would still be employed. The method of 
fighting adopted would be the same, only the weapons used 
would be different. The urgent want of Great Britain at 
the present moment is the equivalent of the old-fashioned 
frigate. We ought to have at least twenty-five new and 
extremely fast ships, unarmoured, but mounting shielded 
ns of very great power, and plenty of machine guns. 
uch vessels, of moderate dimensions and moderate price, 
would be no contemptible foes, even for the most powerful 
ironclad afloat. The guns of such cruisers might easily be 
of sufficient power to punch 14in. or 15in. of armour, and 
their superior speed would enable them to fight ironclads, 
if driven to it, just how, when, and where they pleased. It 
would, however, be quiet foreign to the pur of this 
article to go deeply into the question of the merits of 
such cruisers. There is a universal consensus of opinion 
that cruisers of the kind are wanted. Our purpose will be 
served if only we can succeed in convincing the country that 
such ships are far more necessary to England at the present 
moment than enormously expensive ironclads. But it must 
not for a moment be forgotten that there are cruisers and 
cruisers. We have now in the Navy several useless little 
ships called cruisers. They do not carry an armament 
with which to fight, or engines with which to run away. 
Nothing could be worse policy than to build more vessels 
of this type. The cruisers we want are entirely different 


We have space now to consider but one more of the argu- 
ments we have named as being urged against an augmenta- 
tion of our naval power, namely, that money spent on ships 
of war is money wasted. In one sense of the word this 
is quitetrue. Itisin the sameway true that the money spent 
on the maintenance of a police force is wasted. On the other 
hand, seeing that human nature is what it is, it is impos- 
sible to regard an expenditure which adequately protects 
life and property as waste. But there is another point 
which must not be lost sight of. We are, as a nation, in 
the fortunate position that we can produce within our 
own shores everything that is needed for a ship of war. 
When a million sterling is spent on the Navy, it goes 
into British pockets, and employment is found for men 
who would otherwise be idle. For considerable classes 
of the community the construction of an ironclad issimply 
an unmixed moms and the fact should not be lost sight of 
as it often is by certain political economists. Here we 
leave the subject for the moment. We cannot conclude 
what we have written with more appropriate words than 
those of the Saturday Review:—“ Dealing only with what 
is certain, the position appears to be as follows: Dependent 
in the most literal sense of the words on other countries 
for our daily bread, and obliged, therefore, to guard our 
food supplies in case of war; with a vast commerce to pro- 
tect and with no defence but the Navy—not having a 
great standing army as other European countries have— 
we have an ironclad fleet which is somewhat superior to 
that of France, but may. before long be equalled, if not 
surpassed, by her, and an unarmoured fleet larger than 
hers, but in no way adequate to the work it would have 
to do in war.” Just so; in no way adequate to the work 
it would have to do. To supply an unarmoured fleet of the 
proper kind, and that without delay, is the’paramount duty 


| 
craft. 
POrvugel, 
West 
India, £2 Us. 6d. 


260 


THE ENGINEER. 


Oct. 8, 1884. 


of any Government with the true interests of the country 
at heart. To be at peace we must be prepared for war. 


FIRE RISKS IN LONDON AND IN NEW YORK. 


Tue “Transactions” of the American Society of Civil 
Engineers for last June contains a paper by Mr. Edward 
B. Dorsey “ On Fires in Cities.” Any publication treating 
of the preservation of life and property must be in- 
teresting to a nation like Great Britain, and of all risks 
to which both life and property are subject with us, 
fire stands foremost. Mtr. Dorsey selected London 
and New York as typical cities, and commencing his 
pe with an analysis of the respective conditions, 
avourable and unfavourable, for preserving property in 
both from fire, he draws conclusions from that ysis 
which, while showing that London is the safer city of the 
two, gives the reasons why it is so, and these form a 
valuable lesson, teaching what we should do now and here- 
after not only to maintain our present degree of safety, but 
to increase it. We are aware that much of what Mr. 
Dorsey told his hearers and tells his readers is not new, 
and that the principle enunciated in his paper may be 
admitted to be correct by all who have given their attention 
to itssubject. But the immense value of the propertystored, 
even within the limits of the Lord Mayor's jurisdiction, 
so much of which is stored, too, in a manner contrary to 
that principle, leads us to say that public attention cannot 
be too often or too forcibly directed to the matter with 
the view of improvement. 

We may divide the list of advantages possessed by 
London over New York, as named by Mr. Dorsey, into 
three sections—prevention, isolation, and facilities for 
extinction. Under the first title may be placed (1) the use 
of more brick and less wood in buildings; (2) the absence 
of all frame buildings; (3) absence of all wooden additions, 
outbuildings, or timber fences; (4) fireproof roofing ; 
(5) absence of ash barrels or boxes; (6) the mildness of the 
winter climate; (7) the greater care exercised by the 
authorities in prohibiting the manufacture or storage of 
combustible materials in the populous portion of the city. 
Under the second title comes (1) the high and effectual 
fire walls between adjoining houses ; (2) the moist or wet 
climate which prevents sparks or weak flame from igniting 
wood ; (3) the parks and River Thames which divide the 
city into distinct sections; (4) the numerous squares, 
private grounds, wide streets, and railways, all of which 
are effectual barriers to the extension of fire. Under the 
third title we place (1) the small size of most of the 
London houses, which confines the fire to a very limited 
space within brick walls; (2) the low, strong, well-braced 
walls, which enable the firemen to approach them without 
much danger; (3) the great benefit derived from the 
houses being low and small, enabling the firemen to throw 
water easily all over them, and with comparatively short 
ladders to reach their roofs, and also avoiding the great 
draught drawing the fire up the stairways and wells of 
high buildings; (4) the very few telegraph wires in the 
streets above ground which can interfere with the work 
of the firemen. The author of the paper lays stress also 
upon the much greater density of population in New York, 
whose most crowded districts show in round numbers 
14 persons per dwelling, while those of London possess 
about 7, or, taking the figures in another way, the 
former city has an average population per acre of 208, 
while the latter holds 191°5. Taking the most densely- 
populated ward in New York it contains 466 per acre, and 
the most crowded parish in London has 255. 

We must take exception to some of Mr. Dorsey’s 
deductions; these we will deal with first, and begin with 
prevention. He states that to accommodate the greater 
population of New York, buildings involving the exten- 
sive use of wood are necessary, and this, coupled with the 
great dryness of the climate, increases the chances of fire. 
We must dissent from this theory. The risks attending 
upon the use of wood in buildings depend greatly upon 
the sort of wood introduced and upon the manner of its 
introduction. For example, oak, elm, beech, as well as 
certain hard woods possessed by American builders, though 
not much imported by us, will, if well seasoned, resist the 
action of fire for a longer period than some of the so-called 
fire-proof substances, such as limestone, granite, cast, and 
even wrought iron, all of which the captains of our own 
Fire Brigades have often shown to fall easy victims. Stone 
splinters, cracks, or calcines; cast iron either melts or else, 
if struck with water while hot, splits in pieces. A 
well-seasoned wood, where uncovered by plaster or other 
protection, should be round in section and of good, stout 
scantling. Unfortunately, however, hard woods are either 
too expensive, or not procurable of the requisite straight- 
ness. Softer woods, such as the pines, so extensively used 
for building purposes, are highly inflammable, especially 
pitch pine, but they may be rendered much less combust- 
ible if chemically treated; and even without such treat- 
ment may be and are constantly introduced with much 
safety, simply by being protected by a brick or plaster 
covering; and perhaps the two best fire-proof materials a 
builder can use are good, sound brick and well-seasoned 
timber. In connection with this, we may take Mr. 
Dorsey’s statement that our damp climate influences fires. 
Here, again, if not positively dissenting, we very nearly 
dissent. In house basements and damp, low-lying places, or 
where very porous brick or highly absorbent stone is used, 
no doubt the adjacent wood-work will become affected, 
but examples of this sort are not sufficiently numerous to 
sustain effectually Mr. Dorsey’s theory, while destruc- 
tion from dry rot is not rare, we fancy, even in a humid 
London atmosphere. Regular painting, also, will neutralise 
atmospheric influence to a great extent. Besides this, all 
exposed wood-work sufficiently close to a fire to be reached 
by dangerous sparks will generally be also within reach of 
the heat, and even if the weather be very damp such heat 
would effectually dry up the wood; hence, whatever way 
we regard it, climatic conditions can and do exercise little 
influence on fires. ; 

Having said so much of adverse criticism on Mr. Dor- 
sey’s excellent paper, in order to preserve public confidence 


in a very excellent and almost indispensable building 
material, we turn with pleasure to make favourable com- 
ment on the other statements it contains. So far as London 
dwellings are concerned, their lack of height, as com 
with some in New York and other cities, affords all the 
advantages attributed to it, and while the walls of London 
houses on a twenty-one years’ building lease are ever a topic 
for the satirist, it eal seem that an American engineer 
speaks of them as being strong and well braced. The 
advan possessed by low buildings in cases of fire do 
not avail, however, to prevent the erection of high ones, 
nor can they ever do so, for time is money, and men work- 
ing with each other naturally desire to work as near each 
0 ah od eng Buildings used only for offices may be 
be rai to great heights, because if fire does break 
out, there is little risk of loss of life, such edifices being 
only inhabited, except by a housekeeper and family, during 
the daytime; and, for the same reason, conflagrations are 
little likely to occur at night, as all the office fires are pre- 
sumably out at that time; and even if fire does take place, 
the rooms are not filled with goods, so the firemen can 
bring their jets to bear with effect. Hence the rules which 
ought to be observed with other buildings need not be 
rigidly adhered to for offices. Altogether different are the 
conditions attending hotels, and warehouses or stores. The 
great extension in the use of hotels is a natural result of 
steam travelling, and they are rapidly increasing, both in 
number and size. The latter condition, involving greater 
height, they as a consequence break through the principles 
which Mr. Dorsey affirms must be observed if the 
greatest safety is desired. We have shown that wood is 
not dangerous if properly used; but in the immense hotels 
now erected at least the top story is in some cases con- 
structed entirely of wood; and here is a source of danger, 
for this system places virtually a pile of faggots on top of 
the building—faggots so arranged, too, that their rapid 
destruction by fire if once ignited is almost matter of cer- 
tainty; and they are at a height beyond the range of 
ordinary fire engines. Hence such structures demand the 
greatest care to protect the woodwork, either by chemically 
treating it or else by coating it with some incombustible 
substance. Hotels, too, may be built fire-proof with 
some advantages, because iron can be employed in them 
owing to the fact that, unlike warehouses, they are not 
packed with combustible goods. It is, and events have 
pas it, of no use to introduce iron or stone into 
uildings which are to be thus filled; the only combustible 
goods that need be introduced into hotels are the furni- 
ture and the draperies, the use of wood floors is not 
essential, and even if they are used, they may be laid on 
iron joistsand concreted. The whole of the furniture is not 
combustible. Iron bedsteads and their bedding, ts, and 
silk or woollen hangings will not burn, although they may 
be destroyed by fire. Stone or iron staircases may be con- 
structed, and if fire-places and flues are properly arranged 
and the electric light used, the public confidence in the 
safety of our modern hotels can remain undisturbed. 
The two classes of buildings to which Mr. Dorsey’s 
remarks are peculiarly applicable are places of public 
amusement—especially theatres—and warehouses. Both 
classes stand in direct opposition to almost every one of 
the conditions and principles which have been shown to 
reduce fire risks toa minimum. Theatres and music halls 
are not only built to take fire easily, but also to obstruct all 
attempts to extinguish it. They are in very inacessible 
places, which entails that evil and also another still worse— 
the audience cannot escape rapidly; and to this last cause 
is due the terrible loss of life attending fires in such 
structures. If no means were known of increasing the safety 
of public buildings, it would be the duty of architects and 
builders to seek for them. Means are known but are not 
adopted, partly from expense attending or supposed to 
attend their adoption, and partly perhaps from + wa force 
of habit; and the terrible lessons taught, not only to our- 
selves but foreigners also, seem forgotten nine days after 
they have been received. Builders, architects, and 
managers are not so much to blame as the public themselves. 
Not very long ago it was thought inadmissible for the 
ublic to interfere in railway management. A long 
ist of shocking railway accidents, however, years ago, 
excited public feeling so much that railway men were 
compelled to use locking points and signals, and now con- 
tinuous brakes are being insisted upon also, and at present, 
after much rivalry and a battle likely to be hereafter 
known as the battle of the brakes, there seems a fair 
of the adoption of the best being forced by public 
opinion on all the railways in the kingdom; and until the 
same coercion is applied to managers and builders, or 
rather on their employers, no radical improvement need 
expected in theatres. The remedy, is in fact, in the 
hands of the public themselves. 

Turning from fire to life risks, we direct attention to 
those threatening property, and it is hardly too much to 
say that the greater proportion of stores and warehouses 
are opposed to every one of the conditions of safety 
enumerated by Mr. Dorsey. Theyareof — height, they are 
closely crowded together; in many of them wood is exten- 
sively used, and used so as almost to invite fire. Their receiv- 
ing windows are in most cases closed by wooden shutters, 
unprotected in any way from spark or e from an oppo- 
site fire; they open right down to the floor level, so that 
if a shutter takes fire, that fire is quickly communicated to 
the floor. They are crammed with s, and the fireman 
and his hose are obstructed at every turn. Numerous 
small passages, holes, and corners exist, within which fire 
can lie dormant, defying all attempts to reach it with 
water, so that as fast as it is quenched in one place it 
breaks out in another. Notwithstanding our humid 
climate the woodwork in these warehouses is dry as 
tinder; indeed, were such places damp enough to merit all 
that Mr. Dorsey says, they would be useless, as they often 
contain goods of a nature easily destroyed by — 
Warehouses are placed in such close proximity, that really 
we might say of them that they are built only just far 
enough a to ensure a good air supply to a fire. The 
streets dividing them, too, are so narrow that in many 
places there is not room for more than one or two fire 


engines. The tertible lesson taught by the great fire in 
Tooley-street seems already forgotten. 

If anyone doubts this, let him visit the block of buildings 
between St. Mildred’s Church in the Poultry and the 
General Post-office, east and west boundaries, and Gres- 
ham-street and Cheapside, north and south. This district 
contains goods of enormous value, and the fire within its 
boundaries in Wood-street must still be fresh in the public 
mind. So long as land is of immense value in the 
City, so long will buildings and goods be piled like Pelion 
upon Ossa, and no improvement can be expected until 
merchants and their customers get rid of the idea tiat the 
City alone is the place where business can be transacted. 
Before the extension of City railways such a theory might 
be sound, but such facilities exist now for transport, that 
there does not appear to be great necessity for overcrowd- 
ing. We do not think we are wrong in stating that each 
month tons and tons of valuable goods, such as German 
glass and china, silks, &c., are bought from the docks 
simply to be sent back again for re-shipment. To out- 
siders like ourselves this seems a waste of labour. Why 
cannot firms doing an import and export trade have their 
warehouses near either the import or the export dock, and 
thereby save both transport expenses and enhanced fire 
risks? Were fire to get good hold of some of the ware- 
houses about either the districts we have named, or 
about Thames-street, Tooley-street, or other like places, 
no one could tell where it would stop; and enah 
nominally the loss of property falls on insurance com- 

ies, in reality it ultimately falls upon the nation at 
—_ As long as we have amongst us hunger, exposure, 
and rags, a better use can be found for food, dwellings, and 
clothes than burning them. 


THE WIGAN RAILWAY ACCIDENT, 

Aw alarming accident occurred at Wigan on the 26th of 
August. An excursion train from Mor be to Manchest 
broke in two while it was descending the incline to Wigan sta- 
tion, and the rear portion ran into the front portion, which had 
been brought to a stand. Three persons were injured. The 
experiences of the driver and his fireman were varied and amus- 
ing. The train was a special excursion, of twenty coaches, 
drawn by a six-coupled goods engine. There was a guard at the 
front end of the train who could apply Clark and Webb's chain 
brake to the van and four coaches; there was a guard at the 
rear end of the train with similar brake power. The driver 
states that in going up Farrington bank the leading guard put 
on the brake, and very nearly pulled up the train, without 
reason. We can fancy how much pleasure this little freak gave 
a driver doing his best to get up a bank with a heavy train on 
a wet night. Coming down the incline near Coppul Hall he put 
the brake on suddenly, and sent the driver and stoker into the 
corner by the weather board. We are not surprised to hear that 
the train being thus nearly stopped, the fireman got off the 
engine to remonstrate with Fong The facetious guard told him 
it was “all right.” He ther let the train run until it had 
attained a good speed, when he put the brake on again, with the 
result of rapidly transferring the driver and stoker from one 
end of the foot plate to the other, and then he took it off again, 
with the result that the fireman was jerked over the brake wheel 
into the coals in the tender. Yet another application, and the 
train broke in two. The driver expected this would happen, and 
as soon as the break-away took took place he tried to run on 
ahead, but the indefatigible guard would not have it. He pulled 
up the train with full steam on, and the rear portion ran into 
it. Colonel Rich reports on the accident, and states that the 
guard was not drunk or incapable. The man denied positively 
that he put the brake on. No one seems to have suggested that 
it went on of itself, but this is by no means improbable. Colonel 
Rich concludes his report with the following outspoken state- 
ment :—“ I would strongly recommend the London and North- 
Western Railway Company to adopt one of the automatic con- 
tinuous air brakes. The company considered the sectional patent 
chain brake a very good one some years since, when all other 
unprejudiced persons, who were qualified to judge of such 
matters, considered it a very faulty mechanical contrivance, and 
in no way suited to the requirements of the day ; and it does 
not fulfil the Board of Trade requirements. I am informed that 
the London and North-Western Railway Company are now 
adopting for their main line trains a collection of several kinds 
of patent brakes, amongst which is the Smith’s plain vacuum, 
with an automatic arrangement on the last brake coach, by which 
the brake is brought into action. The railway inspecting officers 
of the Board of Trade were asked by the company’s locomotive 
superintendent to inspect this arrangement about two years 
since, when it was applied to the Irish Mail. All the inspecting 
officers disapproved of it after inspection and consideration. I 
understand that the London and North-Western Railway Com- 
pany propose to continue the use of the chain brake on their 
local and branch trains. I would suggest to the directors the 
desirability of giving this matter their consideration. The 
liability they are incurring by using an inferior kind of brake, 
which does not comply with the requirements of the Board of 
Trade, and the outlay that the company are incurring by fitting 
their stock with brakes which cannot be approved, and which 
must sooner or later be again changed, are serious. The com- 
pany should be warned, by the slight collisions that have 
occurred on the railway with the brake now used, all of which 
have cost money, and many of which would have been prevented 
by the proper use of a good, continuous, automatic brake. The 
automatic air brakes have now been successfully used for 
several years by many of the large railway companies in the 
United Kingdom. They meet the requirements of the Board 
of Trade. If the special train had been fitted with a good auto- 
matic continuous brake, this collision would not have occurred.” 
The dangers attending the use of inefficient brakes have been 
the subject of much writing lately, and are likely to be the 
subject of a good deal more, if steps are not taken to prevent 
their use. The failures of vacuum brakes are not confined to 
one or two causes, but, on the contrary, offer a certain amount 
of variety, which, however, is in no way calculated to remove 
the very unpleasant feelings which those who read and note, 
their experience when tearing down some of the steep inclines 
on certain railways. The 11.55 a.m. express from Manchester 
to London, vid Leicester, was recently deprived of its brake 
power, under circumstances which might have been very critical. 
When running, between Leicester and Bedford, at a speed of 
over sixty miles an hour down a ia the vacuum in 
the gauge suddenly disappeared. is should have at once 
applied the brakes on the whole train, and it might have done, 
but if so, they took no effect at the high speed, and the train 
proceeded to London without brake power other than that 
provided by the hand brakes on the vans. It was afterwards 
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found that the copper vacuum pipe was broken under the foot- |. 


plate. Had the Manchester train met with similar circumstances 
to those at Penistone, we should have had a repetition of that 
calamity, although the train was fitted with the Midland Clayton 
brake, which professes to comply with the Board of Trade con- 
ditions, but which the Inspectors have frequently condemned, 
and not without good reason. Whether it will be n to 
wait for a repetition of the Penistone disaster, before some steps 
are taken for the better protection of those who use the 
Midland route, remains to be seen. 


NEW RAILWAY IN WESTERN AUSTRALIA. 


THE Legislative Council of Western Australia has accepted 
the proposals of Mr. John Waddington for the construction of 
a railway from Guildford to Geraldton, The proposal was 
first made in November, 1883. The district around Geraldton 
is said to be the richest in mineral treasure in the whole colony, 
while the fertility of the land between Guildford and Champion 
Bay, through which the proposed line is to run, is said to be 
greater than that of any other part of the colony. The line will 
pass through Northam, Newcastle, Toodyay, Bejoording, to New 
Norcia, on to Berkshire Valley and Dongarra districts, whose 
progress has been much retarded by the lack of facilities of 
transit to a port, but which have flourished. The total length 
of the line will be about 300 miles, and as the district through 
which it passes presents no steep gradients, and offers no special 
engineering difficulties, it is anticipated that a single line of the 
usual 3ft. 6in, gauge will not cost more than £3500 per mile 
fully equipped. On the completion of every section of 20 
miles the Government will grant to the concessionaire 12,000 
acres of land, which the latter will have the opportunity of 
choosing in blocks within a belt extending at least thirty miles 
on each side of the proposed route. The amount of land to be 
ultimately available for the benefit of the concessionaire is 
roughly put down at three and a half millions of acres. There 
are a good many who hold the opinion that it is not wise for 
the colony to give away its lands in this wholesale manner, and 
that the money for the construction of the proposed line should 
have been raised by means of a loan. The total debt per head 
of the population, however, is already over £12, and over 
£1,000,000 would be required for the construction of the line. 
Although this colony is the largest of the Austral group—having 
an estimated area of over 1,000,000 square miles—and is by far 
the nearest to England, the distance between "set and port 
being only 10,950 miles-—the popularity of the colony has never 
been very great; yet its climate is admitted to be one of the 
finest and mcst salubrious in the world, the mortality of Western 
Australia since its occupation having averaged only 1 per cent., 
while the last census returns show } per cent. only. The chief 
cause, no doubt, is the poorness of the soil in many parts, 
although in one respect the country is an suited for 
pasturing purposes, the severe droughts and the heavy floods 
experienced in the other Australian colonies being unknown in 
Western Australia. 


THE STEAM ENGINE MAKERS’ SOCIETY. 


Tue secretary of the Steam Engine Makers’ Society in his 
report for the past month, just issued to the members, expresses 
regret that the sanguine anticipations which were entertained 
afew weeks back with regard to the prospects of an improve- 
ment in trade have not been realised. Taking the number of 
unemployed as a test, the decline in trade would seem rather 
to have further extended. The chief centres of depression, 
however, continued in the shipbuilding districts, the reports 
from nearly all these being still of a depressing character, and 
when the fact that in many of the marine engineering centres 
of industry the society men were ina minority was taken into 
consideration, the considerable percentage of their own 
members who were unemployed must show that there was a 
large percentage of the working class waiting for work. They 
could not, however, see that there had been any serious decline 
at stationary engine, locomotive or tool works, their returns 
from these branches being much the same as in previous reports, 
and the L hire branches, with the exception of those on 
the coast, were fairly well employed. The number of members 
now on the books of the Society in receipt of out-of-work 
support amounts to about 3 per cent. The report also refers 
to an attempt made by one of the Barrow firms to reduce 
wages, but this had been met by the men ceasing work. 


THE UNDERGROUND HAULAGE OF COAL, 


One of the companies which mine coal in the extreme south- 
eastern portion of the Durham coalfield is now substituting 
machine haulage for that of horse-power in its colliery, and 
though the result cannot be yet stated in detail, it is probable 
that it will in the end lead to good results in the shape of 
lessened expense of haulage. This is one of the things that 
needs to be kept in mind, increasing in the coal trade as the 
colliery grows older, and as the distance of the coal from the 
shaft becomes greater or surrounded with some of the difficulties 
that are often known to exist in mines as they grow older. It 
is impracticable to at all times sink new shafts or alter the 
course by which coals are brought to the surface; but one of 
the items of expense that continually grow under certain 
circumstances, is the cost of the transit of the coal, a cost that 
grows even with the yield, for, there is under the general plan 
a larger staff of horses to be kept, larger stables, and other 
attendant expenses. If, then, the system of haulage by 
machinery can be substituted cheap and efficient, there would 

an enormous gain to the coalowner. This has been shown to 
be practicable in other parts of the coalfield of the country, and 
the attempt to carry out the system in that part of the northern 
country to which we have referred, is one which has great 
interest—the more so when the circumstances of the winning 
and working of coal there are borne in remembrance. 


ANOTHER MANCHESTER SHIP CANAL SCHEME. 


WE have received from Mr. James Johnson, a veteran engineer 
of the City-road, Manchester, a number of letters concerning a 
new scheme for the construction of a ship canal between Man- 
chester and Liverpool. These letters are too long and too 
rambling for publication in our pages. The suggestion they 
contain is, however, worthy of attention, inasmuch as it settles 
a host of difficulties at one stroke. It is to construct a high- 
level canal, which would run over roads and railways, and to 
keep this canal supplied with water by pumping. Mr. Johnson 
calculates that 1800 indicated horse-power would keep the canal 
full Part of the canal would be in cutting, part on 
embankment, and it would practically be on a dead level from 
Manchester to Liverpool. This level would be that of the 
= Mr. Leader canal level is 

4ft. lower. Mr. Johnson appears to have gone very fully into 
his calculations, and cntaialy makes out a very good case for 
consideration, 


LITERATURE. 


The Electrician's Pocket-book : The English edition of Hospitalier’s 
“ Formulaire Practique de Electrician.” Translated, with 
additions, by Gorpon Wican, M.A. Cassell and Co. 1884. 

Ir is difficult to notice this work without instituting a 

comparison, but nevertheless we shall attempt to avoid 

comparison, because we think there is room for more 
books than one of this kind. Indeed, we may go so far 
as to say that although the work above Parhic rs is called 

a pocket-book, we incline to doubt the title. At any rate, 

the volume is 6*5in. long, by lin. thick, and if many more are 

issued correspondingly increasing insize, the tailors willhave 
to devise new patterns of pockets. Putting aside the frivo- 
lous consideration of mere size in connection with pockets, 
and coming to the more weighty matters, we may say at 

once that the compiler has throughout the book shown a 

lively appreciation of the wants of electrical engineers. 

The work is divided into five parts, each dealing with a 

separate branch of the subject, having a very complete 

table of contents, and an index. While Mr. Wigan is 
responsible for the translation and the additions to 

Hospitalier’s work, he duly acknowledges the assistance 

he has received from various sources, and especially to that 

of Mr. A. J. Frost, who corrected the final proofs, &c., 

when the translator was unable to attend to any business. 
The — into which the work is divided are as follows : 

—(1) finitions, First Principles, General Laws; (2 

Units of Measurement; (3) Measuring Instruments an 

Methods of Measurement; (4) Practical Information, 

Applications, Experimental Results; and (5) Recipes and 

Processes. Each main division is again split up into sub- 

divisions, and the subject matter is brought prominently 

to the eye of - reader by the judicious use of Clarendon 
type, giving a distinct entity to each ph. We are 
not site sure that a better title for the ta ga not have 
been a pocket dictionary, for it partakes more of the nature 
of an electrical dictionary than of a pocket-book. We 
do not pretend to have done more than looked through 
the original book of Hospitalier, reading more carefully 
some of the pages, yet we have been struck with the 
general accuracy of the figures. Generally, in any book 
containing figures, there will be, however careful the 
editor and reader, a fair amount of errata. But in afew 

es of the translation we notice too many figures which 
should be altered. Thus, on page 41, “Paris, 1871,” should 
be “Paris, 1881;” same page in table, the — sign has dropped 


out, and L* T° should be Instead of 
the foot note e 43, Lord Rayleigh’s measurement, 
accepted by Sit W. Thomson, viz., ‘98677, should have 
been given. On page 47 ‘9935 should be ‘9985, and on 
page 48 should not 10° be 10!°. 


We have similarly tested other pages of the book at 
random, but have not found many errors, so that we are 
fain to believe that by some mischance the sheet contain- 
ing the pages above mentioned slip; through without 
the final corrections. The value of such works depends 
mainly upon accuracy of figures, and it is because of the 
general excellence of this work that we have ventured to 
say so much about figures. The amount of information 
given is very great. Every book, every periodical, and 
every series of experiments of repute seems to have been 
laid under contribution and the gist abstracted for use. 
Details are collected here that will not be found between 
the covers of any other book ; and not only are details 
given, but they are such details as are required in practice 
and not such as commend themselves to a mere bookmaker. 
M. Hospitalier evidently knows from experience what is 
wanted, and has not followed the fashion of giving this or 
that matter because certain tables were required or because 
certain men framed the tables. Utility with authority 
combine to secure a place, but the latter without the 
former is ignored; and would it not be well in future 
editions to make the columns of the tables relating to the 
details of dynamos similar throughout, that is, have the 
same columns of details? Thus, p. 239 we get ten columns 
of details of Siemens machines; on p. 238, five columns for 
Schucker’s machines; on p. 240, eleven columns for 
Edison; on p. 241, four columns for Edison-Hopkinson, 
and soon. One more suggestion, viz., an extended index; 
we look for “meter,” but it is not in the index yet; p. 80, 
81, 82, &c., we note Ayton’s, Carden’s, Crompton, and 
Kapp’s, and other “meters,” or “ ammeters,” or “ indica- 
tors” mentioned. The book is far too valuable to be put 
aside because of these minor blemishes, and we refer to 
them merely as suggestive that the editor should, by 
removing, them, increase still more the utility of the work. 


TORPEDO CRUISERS. 

A LARGE number of Royal Engineer officers have been making a 
tour of inspection of some of the principal engineering establish- 
ments and works in the country, under the guidance of Colonel 
Seddon. Amongst other places of interest they have visited the 
large engineering and shipbuilding works of Messrs. Palmer 
Bros. at Jarrow-on-Tyne, the Forth Bridge, and the works of 
Messrs. J. and G. Thomson at Clydebank. The last-named 
establishment has been recently very much enlarged, and is now 
the largest shipbuilding and engineering works on the Clyde. 
As the builders of such well-known river steamers as the 
Columba and Iona, and such Atlantic liners as the Servia, 
Aurania, and America, as well as a great variety of cargo and 
passenger steamers, the reputation of this firm is well-esta- 
blished. But though the t of vessels produced by them is 
very varied, they probably have never had such a difficult task 
to perform as they have undertaken in the building of the 
torpedo cruiser Scout, which they have been entrusted by the 
British Admiralty to carry out. As this vessel’s armament 
consists principally of torpedoes, she was inspected with especial 
interest by the Royal Engineer officers, who are generally as 
intimately acquainted with the working of torpedoes as are the 
naval officers. In view of the recent discussions upon the state 
of our Navy, we have thought that it may not be uninteresting 
to give a description of this latest novelty in war ship design, 
or, rather, as much of it as was shown to the engineer officers 
in their recent visit to the Clyde, 

' The Scout is a vessel of 1500 tons displacement, her length 


being 220ft. between perpendiculars; breadth, 34ft. She is 
built of steel throughout, and her form is not unlike that of the 
cruisers of the Iris and Leander class. She has a long, closed-in 
forecastle, high bulwarks in the waist of the ship, and a long, 
i closed-in poop. On the forecastle is an armoured conning 
tower, 2in. thick, and also two 5in. guns, mounted on the 
| Vavasseur carriage. On the top of the high bulwark amidships 
, there are six Nordenfelt machine guns, which will be worked 
from behind the topsides, On the poop, at the fore end, 
are two other 5in. guns, mounted similarly to the forward 
ones. Ranged along the upper deck are ten torpedo-launch- 
ing tubes. Two are fixed, the remainder having varying 
of training. There are three under the forecastle, one 
of which fires right ahead, the other two on the broadside. 
Four are arranged in the waist of the ship, and therefore in the 
open, and two on each broadside. The remainder are under the 
poop on each broadside, and one capable of firing right aft. In 
addition to these ten there is one under-water torpedo tube in 
the bow, which will fire right ahead. The lower deck forward 
is occupied by a crew space, store-rooms, and workshops for 
torpedo gear. Amidships the deck is formed whale back shape, 
and is gin. thick; the outer edge of it extends down to about 
3ft. below the water-line. The space over this deck is occupied 
at the middle line by machinery openings, air hatches, and 
stokers’ rooms, but the sides for about 6ft. are occupied by coal 
bunkers for the whole length of the machinery space. Coftfer- 
dams are fitted round all the openings, so that though the lower 
deck over the machinery is only Zin. thick, the protection 
afforded by the coals and stores is very great. The lower deck 
aft is occupied by the officers’ quarters. 

Below the lower deck forward, and therefore below the water- 
line, are the magazines and store-rooms. Abaft of these, and 
occupying a total length of over 100ft., are the machinery and 
coal. There are four boilers of the Navy type, each 10ft. 
diameter by 18ft. long, in two separate boiler-rooms. The sides 
of these spaces have coal bunkers about 5ft. thick, affording 
good protection to the boilers. There are two pairs of hori- 
zontal engines, each capable of developing 1600 indicated horse- 
power, and each driving a separate screw. The cylinders are 
26in. and 46in., and have a stroke of 30in. The boiler pres- 
sure is 1201b., and it is expected that the engines will run at 
about 150 revolutions per minute. Arrangements are made for 
working the boilers by forced draught in closed stoke-holes, as 
well as with natural draught. It is anticipated that about 2100 
indicated horse-power will be developed with natural draught, 
but 3200 with the forced draught. All the refinements usually 
adopted in war-ship engines are introduced here, and every con- 
trivance to save weight is adopted. It is confidently expected 
that the weight of machinery complete will not exceed 320 tons, 
which is about 2 cwt. per indicated horse-power. If the 
horse-power expected is realised this will be a wonderful result 
for sea-going engines. Abaft of the machinery the space is 
occupied by a steam steering engine and steering gear, maga- 
zines and store-rooms. The steering gear is wholly under water, 
the stern being swelled out in a long easy line to give sufficient 
space to work the gear. The twin screws are carried from cast 
steel brackets passing under the keel. The stern and stern post 
are of cast steel, made by the Steel Company of Scotland. It 
is expected that the Scout will steam at 15 knots with natural 
draught, and 164 knots with forced draught. 

If Messrs. Thomson succeed in realising the powers and speeds 
expected, the Admiralty will be in the possession of a very 
valuable vessel. She will virtually be a sea-going torpedo boat, 
and one which will be capable of keeping the sea with a fleet. 
She has gun power enough to enable her to give a good account 
of herself against any unarmoured vessel of greater speed, 
though these will be very rarely met by her. Her own great 
speed will enable her rapidly to close with a slower antagonist, 
and with such a powerful torpedo armament she can scarcely 
fail to succeed in hitting her. The cost of one of these 
vessels is not great, we believe not more than £70,000 complete, 
and we think that if the recent revelations about our Navy lead 
to spending more money at once upon our ships, the Admiralty 
would act very wisely if they ordered three or four more of the 
Scout type. From what we know of their construction they 
seem to be vessels which have been designed with the greatest 
care, but they can be very easily duplicated, and in the present 
depressed state of shipbuilding it is not unlikely that they 
could be produced for considerably less money than the sum 
mentioned above. We have heard that representatives of other 
Powers are watching this type of vessel very narrowly, and 
that it is not unlikely they may place orders for duplicates in 
this country. 

The torpedo-launching apparatus will not be completed in 
these ships for some time, so that the part which was most 
specially interesting to the engineer officers was not to be seen. 
They, however, saw a great deal in the vessel to interest them, 
and also went through the whole of the newly laid-out works of 
Messrs. Thomson. ‘They also spent a considerable amount of 
time in the drawing and designing departments of the works, 
and were very much interested in the scientific apparatus and 
investigations shown them by Mr. Biles, the naval architect of 
the establishment. 


REVERSING RAIL MILL ENGINES. 

THE accompanying engraving represents a pair of high-pres- 
sure rail finishing engines, recently erected by Messrs. W. and 
J. Galloway and Sons, Knott Mill Ironworks, Manchester, for 
the Cyfarthfa Works of Messrs. Crawshay Brothers, South 
Wales, under the approval of their consulting engineers, Messrs. 
Williams and Godfrey, of Middlesbrough. The pair of engines 
has cylinders 50in. bore, and a stroke of 4ft. 6in., the 
pistons being unusually deep, to dispense with back slides. 
The crank shaft is of the double sweep description, with journals 
18in. diameter, the crank pin being of the same diameter by 
15in. long. As will be seen from the engraving, the framing is 
of most substantial character, and one of the principal features 
in connection with these ines is the arrangement of the 
steam admission and exhaust valves, which consist of simple flat 
plates, which are found in practice to maintain during wear 
their original efficiency and tightness. The exhaust valves being 
placed underneath the cylinders, enable any water that may 
pass into the cylinders to be discharged freely, without the 
necessity for special relief valves. The engines are fitted with 
link motion of the Allen type; the reversing is effected by a 
steam cylinder, the piston being suitably cushioned, and actuated 
from the stage where the driver stands. 

We may say that Messrs. Galloway have also constructed for 
the same firm cogging engines of similar type, but of some- 
what smaller proportions, having cylinders 40in. bore by 5it. 
stroke, the crank shaft being geared to a second motion shaft 
by means of spur wheels 8in. pitch, 24in. width of tooth, 
shrouded at both sides, the second motion shaft varying from 
20in. to 24in. diameter. Both pairs of engines seem well suited 
to their work, of extra strength, and, we have no doubt, will 
thoroughly fulfil what is expected of them. 
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LINE ENGINE, PHILADELPHIA EXHIBITION. 


THE PHILADELPHIA ELECTRIC EXHIBITION. 
Iv accordance with the plans laid down and announce- 
ments made, the International Electrical Exhibition, under 
the auspices of the Franklin Institute, was duly opened on 
September 2nd. Compared with former exhibitions this 
is ihe smallest as regards space occupied, but one soon sees 
that the affair is of a highly practical character, and that 
there are many tote m4 exhibits and fewer of the 


galvano-medical and silver-plating class. The building, | 


wich is constructed of ro wood with little attempt at 
internal decoration, is in West Philadelphia, and is easily 
reached by the tramway which passes over the Schuylkill 
by a singularly frail bridge consisting of wooden lattice 
work. The history of the construction is that during the 
Centennial Exhibition an extra bridge was required, and 
this was put up as a temporary erection in the short space 
of thirty days. It has been condemned as unsafe for some 
time, and the work of building 
a permanent structure is slowly 
progressing. 

As regards the international 
character of the Exhibition, one 
is struck by the almost entire 
absence of the well-known Euro- 
pean exhibitors. All that are 
represented have placed their 

in the stands of American 

; for instance, the stand of 
the Electrical Supply Company, 
of New York, includes a splendid 
collection of measuring instru- 
ments from Elliot 
Callender’s bitumen covered wire, 
which is largely employed both 
for and underground 
work, and Hedges’ patent cut- 
outs and safety fuses, which are 
also used for the protection of 
the electric wires in the building. 
The arc light is well represented by the well-known 
systems of Brush, Weston, Hochausen, as well as 
the newer inventions of Thomson, Houston, Van 
der Poeler, and the Western Electric Company. 
The incandescent display is represented by only a few 
exhibitors, the principal being the Edison Company, who 
have a most ificent show of some 2000 
maintained y by one of the large 1600-light dynamo 
machines, which is shown at work. The Weston system, 
exhibited by the United States Electric Lighting Company, 
is very complete, and is the most interesting in the Exhibi- 
tion, in that it embraces some sixty-five Weston arc lamps, 

1100 16-candle power lampe, and 160 large incandescent 
lamps of 125 candles each. e intend shortly illustrating 
this system, which has undergone considerable alteration. 
The gridiron form of filament introduced by Maxim has 
been discarded for a serrated kind, which is made from 
thin sheets of celluloid, the exhaustion process being carried 
out at the Exhibition by means of a specially designed 
mercury pump. Both Edison and Weston show their 
most recent designs for working incandescent lights at a 
distance, with high electro-motive force and nes 
saving of copper. It is well understood that any system o 
incandescent lamps must be supplied in this manner, in 
order to compete with the cheaper arc light, which owes 
some of its success to the ease in which the No. 6 b.w.g. 
wire can be led into the building to be lighted. 

The motive power is obtained from several descriptions 
of steam engines, one of the most novel, and at the same 
time the most practical, is that known as the straight line 
engine, which has been designed by Mr. J. E. Sweet, espe- 
ight work. Thegeneral arrangement, Fig], 
is not unlike other high engines, but in details, we find, 
has many points of novelty. e slide valve is worked by 
a single excentric, which is shifted by a governor, Fig. 2, 
automatically controlling the cut-off, as the excentric is so 


| pivotted and the valve motion so designed that the steam ad- 
| missionorleadisconstant. The excentric can be shifted from 
its t throw, which gives steam during three-fourths 
of the stroke to its least throw, which only equals the lap 
_ of the valve, and as the governor is very powerful, and the 
work it has to perform is light, the speed is maintained 
practically uniform independent of the work. The engine 
exhibited at work is one having a 10in. cylinder by 16in. 
stroke, it runs at 222 revolutions per minute, and indicates 
50-horse power at its maximum speed. The line of shaft- 
ing driven by this engine runs at the high speed of 350 
revolutions—in fact, all shafting may be taken as running 
much faster than is common here. Most of the pulleys, 
both on the dynamos and shafting, are of the class 
shown in Fig. 3. They are constructed of wooden seg- 
ments with wooden rims, securely built on, and are fixed 
to the shafting either by a taper sleeve or by bolting on in 


halves. A better adhesion of strap is secured by their use, 


and a lighter shafting will carry them. American ice 
seems to favour high speed horizontal engines, but the 
auieoring. rotary kind is also represented largely by 
the Westing 

already illustrated. In order to facilitate the work of the 
Board of Examiners, the Exhibition has been divided into 


lamps, twenty-nine sections, of which all the details have been 


committee, which will publish the results. The examiners 
have already commenced, and by the plan of subdivision 
it is expected that their labour will be much facilitated. 


Tux old German ironclads, Kronprinz and Friedrich Karl, are to 
be equipped with torpedo apparatus. 


ouse and Brotherhood engines, which we have 4 


settled. Each section will send a report in to the executive | begin 


MARK’S LINE DIVIDER. 

Tue instrument illustrated below is made by Mr. W. F 
Stanley for dividing any space into a number of equal parts. The 
following is a description 
of the parts:—AB a 
hinged rule with firm 
joint, the limb A fitted 
to slide in an undercut 
groove upon the plain 
rule C. C has needle 
points on the under side 
to prevent it from slip- 
ping when placed in an 
position. The limb 
the rule is 

th edges into eig' 
quarters, half-inches and inches, which are consecutively 
numbered so that any set may be taken. As an example of the 
use of the line divider, suppose the space d to ¢ is to be divided 
inte any number of y thirteen. Taking the half-inch 
line, hold the rule B on the line ¢ and open the rule A until the 
division marked 13 on the inside edge is coincident with the line 
d; now notice that the single line on the rule C is opposite the 
13, and in this position press it down so that the needle points 
on the under side get sufficient bite to prevent it slipping; 
placing the fingers firmly on C, slide the part A upwards so that 
it may stop consecutively opposite each of the thirteen divisions, 
as indicated opposite the line on the rule C, a pencil line drawn 
along B across de at each stoppage opposite the numbers 12, 11, 
10, 9, &c., will give the required divisions. To produce the lines 
in ink, the rule, after setting, may be moved to the upper line 
first and the division lines be drawn downwards, The rule ma‘ 
be worked in any direction for drawing line, vertical, eahoutal, 
or oblique, and for any division of a space from 2 to 80 parts, 
and for several other purposes, 


Mason Science 1884-85 session of the Mason 
College of Science commences to-day. The Civil and Mechanical 
ees section, which is under Professor Robert H. Smith, 
includes an extension of the usual studies aided by the new labora- 
tory and workshop appliances, which now include a 100-ton testing 
machine. The plan of instruction is, firstly, to describe the facts 
of eering practice, that is, the tools, machinery and methods 
used by engineers; secondly, to develope theoretical engineering 


practical and technical in its aim, no theory being introduced 


practice, and no theories being Ay 
i e prac wor! 


in 
engineering establishments and in surveying. In the laboratory 


of making during an apprenticeship at works. College study can- 

or 

but the may be shortened by two or 

years if the student follows the engineering course offered in 
Mason College. 

THE YORKSHIRE COLLEGE.—The college session begins on 
October 7th, when the new and extensive permanent premises of 
the college willbe opened. With the increased facilities offered by 
these new coll premises, a much more complete system of 
instruction is rendered possible. The engineering courses have been 


civil engineering 
architects, and the mechanical engineers’ course, or parts of i 


an e 
laboratory, which is to be commenced at once, Mr: robibald 
is the professor of ergineering. } 
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| science as on these facts; and ti y, to apply the scientific 
knowledge of facts and theory to practical — in engineering 
| esign. The whole of the teaching in Professor Smith’s classes is 
except such as has a direct the lems 
| e Wing, exercise ani ratory c is designed to give 
| 
FIC3 f | tools, machines, and materials, such as he can have no opportunity 
if 
: | physics are provided than formerly. e complete courses in civi 
| ———— and mechanical engineering will extend over three sessions, and 
will comprise lectures on engineering principles and practice, 
instruction in geometrical and technical drawing, and demonstra- 
0 tions and practice in the engineering laboratory. The work of the 
classes is not intended in any way to supersede the usual require- 
| ments of pupilage or apprenticeship in engineering, and may be 
m attended with advantage, either before or after pupilage or 
apprenticeship, but those who have their engineering education to 
, are advised to take the college course first. Though the 
: | leering courses are designed primarily to suit students intended 
to be civil or mechanical engineers, many of the subjects Sy 
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LONDON Y WORKS, CREWE coupled engine, with “whens Bit diameter, and cylinders | Steel Company of determine the fitness of the 


On Tuesday afternoon the members of the Iron and Steel 
Institute proceeded to Crewe Works on the invitation of 
the chairman and directors of the London and North- 
Western Railway. A special train of seventeen vehicles— 
which were well filled—-drawn by one of Mr. Webb’s com- 
pound engines, left Chester shortly after one p.m., and 
arrived at Crewe a little before two, where the guests were 
received by Mr. Webb and conducted at once to the 
drawing-oftice, where luncheon was served. About three 

.m. the party were conveyed by the special train to the 
mer steel works of the company, in which are four 
converters, one of which was shown in action. A good 
deal of interest was excited by the process of casting steel 
wheels, invented by Mr. Webb, and used with excellent 
results. The tire mould is mounted on a vertical spindle 
and revolves at a considerable velocity. The molten 
metal from a Siemens-Martin furnace is brought up in a 
ladle running on wheels on an overhead gantry and 
poured into the mould. The centrifugal force drives it 
werfully to the outside, and an extremely solid casting 
is the result. The steel works, which consisted, at the 
time of their opening in 1864, of a converting house, with 
two converters, cogging shop, and a small forge, have been 
much enlarged, the steel-making plant, now capable of’ 
producing 30,000 tons of steel per annum, comprising four 
5-ton Bessemer converters and five Siemens furnaces. 
One furnace is used entirely for the production of steel 
castings, of which the locomotive engine wheels are the 
most important, these having been successfully cast up to 
6ft. 3in. diameter, thus doing away with a great amount 
of for work. In 1874 a spring steel mill, and a 
three-high rail mill for the manufacture of rails direct 
from the ingot were added. Adjoining the rail mill is the 
points and crossings shop, which is fitted with tools 
specially designed for this class of work, and at the 
time of onr visit was partly occupied on Webb’s 
patent trough sleeper permanent way, which seems 
to be giving very t satisfaction. Next is the 
boiler shop, where boilers, both locomotive and stationary, 
may be seen in every stage of construction. The whole of 
the stationary and locomotive boilers, with the exception 
of the tubes and fire-boxes, are constructed of steel made 
in the works, A locomotive fire-box, and a complete loco- 
motive boiler, were sent from this shop to the International 
Exhibition in London in 1873, both constructed entirely 
of steel. The greatest care is taken to ensure trustworthy 
plates for the boilers, test pieces being cut from each plate. 
A small hole jin. diameter is punched into one of these 
plates, and is widened out by taper drifts until it becomes 
a hole 2in. diameter; another is bent nearly double. 
These pieces are cold when the test is made, and unless 
they stand these severe tests the plates are rejected. A 
piece is also tested for tensile strength, and analysed for 
carbon, and a complete wr is kept of all the tests, and 
the position which each plate occupies in every boiler. In 
the boiler shops the visitors had ample facility afforded 
them for seeing the class of work made. Mr. Webb 
appears to have entirely abandoned the use of steel fire- 
boxes—at least, we saw nothing but copper being em- 
ployed for this purpose. The whole of the work is sound 
Loe excellent, but not equal in finish to that turned out in 
other railway shops, where, perhaps, first cost is not 
regarded as of so much importance. Mr. Webb has the 
reputation of being able to build cheaper locomotives than 
anyone else; and it is, we suppose, impossible to combine 
first-rate finish and moderate price. He is now freely 
adopting the water bottom fire-box, introduced many years 
ago for portable engines, and since abandoned. This 
water bottom has, m2 course, to be stayed with copper 
stays 4in. apart. A manhole is worked in it, and 
also a rectangular aperture ih front, for the admission of 
air to the furnace. Against all the labour and material 
thus introduced there is nothing to set off but the saving 
of a foundation ring; possibly there are other advan- 
tages entailed, but we confess we do not know what they 
are. The tools in the Crewe shops are all good of their 
kind, but a large number are old-fashioned. The tapping 
of fire-box holes for the 
stays is effected by a very 
simple tool, shown in the 
annexed sketch. A is the 
tap, Ba pulley driven by 
a fly-rope, and C C two 
discs or guard plates. These 
are held by the workman 
in front of him, and the 
tap is readily screwed into 
one hole after the other, the 
motion of the driving rope 
being reversed to withdraw 
it. A device like this can- 
not becompared with such a 
machine as that used by Messrs. Aveling and Porter for 
drilling and tapping their fire-boxes, in which the boiler 
having been fins 2 six drills or taps work simultaneously, 


the distances and direction of the holes being fixed beyond b 


the ibility of error. 

e engines now made at Crewe are the express pas- 
senger engines, having outside cylinders 16in. diameter by 
24in. stroke, and single driving wheels 7ft. 6in. diameter ; 
the coupled passenger engines, having inside cylinders 
17in. diameter by 24in. stroke, and two pairs of driving 

Sen 6ft. Gin. wheels, designed 

y Mr. Webb, having two outside cylinders 13in. dome 
by 24in, stroke, working on to a pair of driving wheels 
p behind the fire-box, and a single large cylinder 
26in. diameter by 24in. stroke, placed between the frames, 
and working on to a single crank in the middle pair of 
wheels. One of the chief features of this class of engine 
is, that, although there are two pairs of driving wheels, 
coupling rods are dispensed with, the high and low- 
pressure engines being free to work independently of each 
other, There are now thirty of these engines at work. 


17in. by 24in.; the coal engines for coal and heavy goods 
traffic, a six-wheel coupled engine similar to the goods, 
but with a larger boiler, and wheels 4ft. 3in. diameter, 
the latter locomotive ~si d been arranged as a side tank 
engine, with an additional pair of wheels, fitted with 

ial axle-box under the trailing end, to carry the hind 
tank and coal bunker. There is another class of goods 
engine for express traffic with six coupled wheels 5ft. 
diameter, and a boiler the same as the coal engine, but 
having cylinders 18in. diameter by 24in. stroke. e total 
number of locomotive engines in stock at the end of May, 
1884, was 2462. 

Outside the offices were drawn up specimens of all the 
engines we have described. The compound system was 
represented by the Dreadnought, a larger engine than 
anything yet built of its sort, and intended, we believe, 
for the Carlisle traffic, which is carried on over very heavy 
gradients. The Dreadnought has 6ft. driving wheels, the 
two high-pressure cylinders are 14in. each in diameter, 
and the low-pressure cylinder is 30in. in diameter, the 
stroke being for all 2ft. The boiler-pressure is the highest 

et carried, we believe, in an English railway locomotive, 
viz., 175 lb., the safety valves blowing freely at 180lb. The 
fire-box is of great size, the te being lft. 5in. longer 
than that of any other locomotive on the line. The fire- 
box will hold something like a ton of coal. The total 
weight of the engine full we should take to be 43 or 44 
tons, but on this point we have no information. We are 
rather surprised that the fire-box has been augmented in 
dimensions, for if a real saving in fuel is effected, a smaller 
rather than a larger box ought to suffice. Among the 
other engines we noticed an old four-wheeled, by Bury, 
date about 1832 or 1833; the Dwarf, a little Crampton 
engine, built many years ago by England for a 
engineer’s inspection saloon; and the Lady of the e, 
outside cylinder, single drivers, which attracted so much 
attention in the International Exhibition of 1862. The 
Lady of the Lake is still in very good order. 

It would be impossible within reasonable limits to give 
anything like a detailed account of these works, in which 
everything is made that a t railway company can 
need. The works have, indeed, been more frequently 
visited and described than perhaps any other in Great 
Britain. A mere list of the shops is enough to convey an 
idea of the magnitude of the place. Thus, there are the 
boiler, smithy, and plate stores, four locomotive repairing 
shops, copper smithy, forge with ay axle and tire mills, 
wheel-tiring’ shop, forge and mills for merchant bars, 
engine paint shop, brass foundry and tender shop, iron 
foundry, brickyard with Hoffman kiln, and plant for the 
manufacture of drain pipes, &c. These buildings are all 
situated on the north side of the Chester line. On the 
south side are a carriage repairing shop and washing sheds, 
and a store shed ca ble of holding 300 carriages ; while 
the buildings in course of erection comprise a new = 
shop and steel foundry, and an extension of the paint shop. 
In detail the places thrown open to the Iron and Steel 
Institute were (1) steel foundry ; (2) Siemens furnaces ; 
(3) rail mills; (4) points and crossings department ; (5) 
boiler shop ; (6) boiler shop smithy ; (7) ing shop ; 
(8) boiler fitting shop ; (9) engine repairing shop ; (10) 
iron foundry ; (11) steel forging department ; (13) wheel 
and tire shops ; (13) iron forge ; (14) new si; and paint 
shops ; (15) chain — shop ; (16) millwrights’ and 
pattern shops and saw mills ; (17) wheel forge and spring 
smithy ; (18) locomotive erecting and fitting shops. The 
number of persons of all classes employed in and about 
the works is 6850. The covered area of the works now 
exceeds 35 acres, and the enclosed area 116 acres. On 
Thursday excursions took place to the river Weaver and 
Messrs. Verdin’s salt mines at Northwich, a notice of 
which we must postpone till next week. 


ON A NEW FORM OF REGENERATIVE 
FURNACE.* 


By Mr. F. W. Dick, Glasgow. 


I HAVE pleasure in bringing to your notice a new form of 
regenerative furnace, in which considerable — are made 
from the usual practice of furnace building. e furnace—which 
is the joint invention of Mr. James Riley and myself—presents 
several novel features, and in its design we have aimed at decreas- 
ing the cost of construction and maintenance, and at the same time 
retaining, and even adding to, the good points of the ordinary 
Siemens furnace. The new furnace does not in any way differ 
in principle from the Siemens furnace, but only in construction and 
arrangement of the a Thus in the model before you— 
which is that of a 12-ton steel-melting furnace—there is the melting 
chamber or furnace proper, and four regenerative chambers, two 
for gas and twoforair. But instead of the furnace and regenerators 
forming parts of one structure of brickwork, they are separate from 
each other, and are contained in circular casings of wrought iron or 
steel plates rivetted together; and not only are the regenerators 
se te from the furnace, but a | are separate one from the 
other, as shown by the model and the di 
seen that the arrangement consists of a circular furnace body, placed 
on a platform supported by girders, while the regenerative chambers 
are p in at each end of the furnace. The furnace is thus 
left entirely clear underneath, a condition of things which insures 
the bottom being kept cool, and lessens the likelihood of a 
reaking through. The regenerators not being underneath the 
furnace, are out of harm’s way in the event of a break out; and 
further, it will be observed that the regenerators have nothing but 


their own weight to carry, and can never get out ofshape. The | regen 


furnace is not ey. men in any way by the generators, and this is 
a feature in the design which must commend itself, for a worse 
support than a mass of white-hot brickwork, on which to carry the 
weight of a furnace and its load of metal, can scarcely be conceived. 
ith the exception of using dampers to separately control the 
of the products of combustion through the gas and air 
Tanase no change has made in the flue and valve arrange- 
ments. It is very necessary to be able to regulate the relative 
amounts of the heated passing through the regencrators, 
because it is thereby possible to te the relative amounts of 
heat stored up in the different chambers. Without this separate 
control, the tendency is for the gas erator to get more than 
its share of the waste heat, whereas it is more necessary that the 
air Sy mee should be the more highly heated. 
Before describing the furnace in detail, it may be of interest to 
show how it originated, the more especially as the steps are 
ins The design is really the outcome of experiments in- 


* Paper read at the Chester meeting of the Iron and Steel Institute. 


ms. From these it will be | usually 


, to 
basic lining for use in the Siemens furnace. The difficulties then 


A 14-ton furnace of the usual type was used for the trials. The 
first trouble encountered arose from the excessive pee Ba slag. 
This Mr. Riley successfully met a slag- t 
at a higher level than the tap-hole. The m of such 5 aed 
furnace proved troublesome and e: jive to keep in ir, more 

y as the best basic mixture not at that time i- 
tively determined. For this reason it was resolved to ida 
ler furnace for experimental I therefore desi 
a 2-ton furnace for use in this work. It was of the common class, 
and with the exception of the slag-spout, contained nothing new in 
the design. At this time considerable difficulty was experienced 
from the fluxing of the lining of the furnace at the junction of the 
acid and basic material. In the two-ton furnace this difficulty was 
not sufficiently met. The design was therefore abandoned, and I 
designed—under Mr. Riley’s direction—another two-ton furnace, 

having a movable bottom resting on a carriage, in order that 
might be more quickly and easily executed, and that the separa- 
tion of the acid and basic lini might be more complete. On 
estimating the cost of this last furnace, we found, to our mutual 
astonishment, that it was actually less than that of the first two- 
ton furnace yarn 7B the increased complication. An 
analysis of the costs showed that this was due to the disposition 
and the difference of amount of the cast iron work in the two 
designs. This led us to originate the design of the body of the 
Batho furnace, as it is erected at our Newton Works. In this 
furnace horizontal cast iron girders, of the whole length of the 
body, are placed along the lines of pressure, i.c., along the sides of 
the bath at the level of the metal, and along the springing of the 
straight roof. These girders are held apart by light cast iron 
pe The whole furnace is self-contained, and sits in a frame 
of malleable iron beams, and is well clear of the floor. The cast 
iron work was designed in such a way that one pattern did for 
all the F mene and one for all the uprights. This was a 
notable departure from the usual conglomeration of differently 
sha buckstaves, biaders, and tie-rods, &c., which go to 
make up the case of an ordinary Siemens Although 
we thus to some extent simplified furnace construc- 
tion, the part which the casing and binding of furnaces played in 
the first cost had been so forcibly brought under our notice, and so 
much trouble had been experienced by furnaces going out of shape, 
that we resolved to push the search for improvement further. 
The circular form was at once looked to as a means of attaini 
sameness of form in all the buckstaves and bottom plates, and 
Fray ere with tie-rods and binders. We were the more inclined 
to favour this shape from its extreme suitability for the reception 
of a basic —- The circular form once adopted, the transi- 
tion from the heavy, expensive, and easily cracked cast iron 
casing to the shell of rivetted ht iron or steel plates was an 
re d and natural step. The next thing was to support the furnace 
ly independently of the regenerators. Being now freed from 
conventional notions in furnace design, it was at once recognised 
that more than equal advantages would be obtained by treating 
the regenerator chambers in the same way as the body, and in- 
closing them also in circular iron casings. The bricks, therefore, 
came to be used — as non-conducting linings, and were not 
required to support the weight of any part of the structure; the 
quantity uired being thus reduced to a minimum. Other 
refinements followed, such as the building of the roof of the 
furnace and the covers of the chambers in iron ri in order that 
mig ly and removed for repair, and for giving 
access to the checker-work. The flues were also reduced to mere 
iron shells lined a single brick thick. The regenerators were placed 
in pairs, gas and air together, at the ends of the furnace, an close 
to it. Small blocks were employed for the introduction of the gas 
and air to the furnace. These were used in order that the roof 
might be above all, and easily removable, so as to facilitate the 
charging of large pieces, and of pig iron and scrap in bulk. In 
pomne, it should be mentioned that the roof and covers rest 
loosely on sand joints on the tops of the side walls. Owing to 
the difficulty experienced in handling so heavy a piece as the main 
roof, it was found advisable simply to pierce it with a central 
charging hole, and use a supplementary roof or cover. This 
arrangement left us free to adopt the one thing required to make 
the furnace perfect, namely, the Batho connecting tubes; and our 
experience of them has been so favourable that we intend to use 
them in all furnaces of this c! 

An experimental furnace of four tons capacity, was erected at 
our Blochairn Works five months ago, and has been in con- 
stant work ever since. For the last four months steel of soft 
quality has been produced by it, 3}-ton charges being got out 
under eight hours by the Siemens —— process. For the 
last month the furnace has been or melting up broken rolls 
and large piecesof metal. The pieces, up to eight tons — are 
lifted by a crane and charged through the roof. A three tofour ton 
piece takes about two hours to melt. A considerable saving is 
effected. It was our former practice to break these rolls by blast- 
ing with dynamite, at a cost of 12s. 6d. per ton. The resulting 
pieces, from their size, were only worth . per ton. The rolls 
are now being melted at a total cost of 6s. 8d. per ton for fu 
labour, and fixed charges, and are run into a marketable pig 
superior quality. This furnace has been quite successful in its 
working from the beginning; none of the hitches usually looked for 
in new things have occurred. Some useful experience and a 
deal of confidence have been derived from its working; so much so, 
that we are now proceeding with a 12-ton furnace, of which 
1, 2, 3 and 4, show the design. It was at first thought that, as 
flame does not travel along the roof, it would be possible to use 
common firebricks for the crown. These bricks began to run in a 
short time, and had to, be replaced by silica bricks. Shortly after 
the furnace started work, one of the gas regenerators got 
choked owing to a careless furnaceman neglecting to reverse. 
The cover was lifted, a few of the i courses of bricks 
raked out, fresh ones put in, and e furnace 
within three hours, and without being appreciably cooled. 
In emptying and renewing an ordinary Siemens chamber—and it 
must be completely emptied, no half measures being pos- 
sible—the quickest time on record that I know of is twenty-one 
hours, and that is a remarkable feat.* The saving of time in 
repairs is thus not one of the least advantages in this — <= fur- 
nace. There is likely also to be less occasion for repair usual, 
The furnace has been at work for too short a peried to enable us 
to es this assertion all the weight we could wish. It can only be 
said that after five months’ work the furnace is practically as 
asnew. The furnace is lined with 14in. of silica bricks, and the 
erators with Qin. of firebrick work. The radiation is very 
slight indeed. The hand can be held within jin. of the iron 
casing without discomfort. The body has a 14in. silica brick wall 
built in an outer shell of Yin. steel plates. The internal diameter 
is 11ft. Gin. The roof is of silica bricks 9in. thick, is dome-shaped, 
and is bound by a T-iron ring, so that there is no thrust on the 
furnace walls, and the roof may be lifted off or on in one piece. 
There being no blocks in the furnace, and no thick places in the 
walls, it is equally cool all round. The bottom rests on the 
common flooring plates, and the air, has ectly free access to 
these plates. The gas regenerators and the air regenerators are 
6ft. 6in. internal diameter, are lined with 9in. firebrick work, and 
have outside casings of yin. steel plates. They stand | on 
the floor, carry only their own —— and are only conn to 
the furnace by the Batho tubes. ey are provided with doors at 
different levels for convenience in filling in or emptying the checker 
work, and have sight holes well above the floor level, by which the 


* It usually takes about a week to change the checker work in a 
Siemens furnace. 4 


encountered gave rise to various Changes in design, wWhica even y 
culminated in the form now before you. 
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condition of the interior may be observed while the furnace is at 
work. .At their bottom parts they are connected by iron-plated 
fiues lined 3}in. thick with firebricks to the usual reversing 

air and gas valve arrangement. The two dampers already 
referred to are shown, one controlling the gas chambers, and 
the other the air chambers. It will be observed that from the 
position of the floor line very little excavation is required. It may 
interest some of you to know that furnaces on this plan are likely 
to come into use for foundry purposes and for glass making. The 
circular body is peculiarly adapted for glass-making purposes, 
where several men have to work round one furnace. The advan- 
tages of the system are briefly these :—From the independ of 


LETTERS TO THE EDITOR. 


THE ROCKET. 

Sir,—I trust that your efforts to elucidate the history of the 
Rocket will be successful. I have been very much interested in 
what has already appeared in your columns upon the subject. In 
reply to the letter in yesterday’s ENGINEER from “I. W. B.,” I 
should like to remark that although his assertions are very 

hatic and positive, they are, for all that ap to the con- 


support heavy weights, an: m the simpli casings possible 
with the circular form, the amount of material required in the 
construction, the labour in erecting, and, as a consequence, the 
first cost is reduced toa minimum. The cost of melting furnaces 
on lan is three-fourths the cost the 
of furnace of equal capacity. e repairs and up-keep are 
ight. That this is not altogether a matter of belief is shown by 
the condition of the 4-ton furnace after five months’ work, and by 
the case I have instanced of a speedy repair of a choked regenerator. 
In this connection it should be pointed out that a spare furnace 
cover may be kept ; or, if this is not considered desirable, then, in 
the eyent of the roof falling in, the binding ring may be lifted off 
and placed on the floor, a new roof built in it, and the whole lifted 
bodit ly into place in the course of four or five hours, without speci- 
ally cooling the furnace. When a roof colla in a Siemens 
furnace the whole structure has to be cooled down and centreing 
put in on which to re-build the roof. The roof of the new furnace 
is not, however, much affected, as it is removed from the cutting 
action of the flame. 

From a consideration of the form of the parts and the manner of 
rea it will be admitted that the furnace is not likely to give 
trouble by getting out of shape. The lining of the furnace cannot 
readily drop in, as it is “arched” all round. It will be noticed 
from the plan that what are practically idle corners in a rec 
furnace are filled up. No partial vacuum can be formed there by 
the entering gases; eddies are prevented, and the flame pursues 
an even course across the furnace, instead of clinging to the walls. 
Further, the furnace walls recede just where the flame is most 
expanded. For these reasons the lining is much less liable to cut 
than in the rec furnace. This statement is borne out by 
our experience. The whole surface is so open to the air that a 
break-out is not likely to occur; but should it hay » very little 
—_ can be done, since there is nothing under the furnace to come 

As the regenerators are quite separated from each other, and as 
the gas and air tubes are also apart, there can be no leakage from 
one to the other, and therefore no combustion can také place 
except in the This is a very important point, and rids us 
of a very pregnant source of trouble in the shape of undue wear 
and tear caused by gases burning in the ports and chambers. 
Being cased in tight iron coverings, no cold air can be drawn into 
the regenerators or flues. i im in this direction ey 
gives rise to much loss of heat. When the regenerators me 
choked, the covers may be lifted and the chambers examined 
separately before commencing operations. Any one chamber, or 


trary, made entirely from memory. After the lapse of fifty-four 
years a man may be most mistaken when he is most assured. It 
is difficult, indeed, to believe that Mr. Nasmyth, with his power of 
grasping details and his admitted skill in free-hand drawing, would 

uce a sketch so misleading as “‘ I. W. B.” representsit tobe. I 


of thirty miles an hour—a speed 
then thought almost incredible! It was tome a most memorable 
and interesting sight, i yd to see the father and son so appro- 
priately engaged in working the engine that was to effect so t 
a change in the future communications of the civilised wor! I 
spent the entire day in watching the trial trips, in examining the 
railway works, and such portions of their details as I could obtain 
our where > an eagerly a m: of the oppor- 
i i careful sketch of the engine, which ? euill 
preserve. The line was ed on the 15th of September, when 
the famous Rocket led the way in conducting the first train of 
passengers from Liverpool to Manchester.” 


I await with much interest any further light which on Ped 
e 


thrown by any of your correspondents upon the subject o 

development of the Rocket, and in the meanwhile think your 

ee of the 12th inst. not at all improbable, that the name 

only was retained on the engine with which the railway was 

opened. J.P. D. 
Leeds, September 27th. 


BRACED IRON ARCHES, 


S1r,—In your issue of September 12th you give a sketch and 
1 description of the new bridge at Blackfriars. It would be 


the furnace itself, may be cut out of the system, cooled down and 
repaired, without cooling or in any way disturbing the other parts. 
The saving of time in effecting repairs is very great. The removal 
of a few of the top courses of checker bricks will generally be 
found to put the regenerators in order. Com this with the 
necessity of waiting till the whole mass of a furnace cools, 
and taking out the whole of the checker-work to get at those 
bricks on the top. It seems to me almost superfluous to point out 
the peculiar adaptability of this furnace for the basic process. It 
is not even ni to use basic bricks, since the circular body 
can be rammed with the same ease as a Bessemer converter. The 
ef and complete severance which can be made between the basic 
and acid lining renders the production of basic steel in the open 
hearth furnace both ~_ le and feasible. It is the intention of 
the Steel Company shortly to resume experiments in basic working, 
and, with the new furnace, success is confidently anticipated, 


of great interest if you or some of your correspondents can give a 
—— method of ascertaining approximately the strains in the 
arched and horizontal members and spandril bracing of this or 
similar structures. Many months ago I wrote to you under the 
above heading, in the hope of eliciting some co: mdence and 
information on the subject, but without success. Probably the 
reason was that the subject is difficult, and those that do under- 
stand it do not care to impart their knowledge gratis. This is, no 
doubt, as it should be; but still, much information is given almost 
weekly in your paper. At present it is on a kindred subject—con- 
tinuous girders. In his article on the braced arch, ine hi 
self says, in his Civil Engineering, p. 569, case 2, that “‘the exact de- 
termination of the state of stress at different points becomes a pro- 
blem of almost impracticable complexity, but an approximate solu- 
tion. . . may be obtained as follows.” He then goes into a series 
of computations, which, I am bound to admit, are beyond me, 


gu 


For this reason, when information of the above nature is a ser 
it is not desirable that it should take the form of a deeply-learned 
mathematical dissertation. This, I think, nullifies its general 
interest and utility. Let us take the example at present before 
us. On page 171 of your issue of September 5th, a beautiful 
pal is contributed by Messrs. Turner and MacKenzie, on 


and d research herein manifested, and I suppose they 
will all it the immense advantage that this publication ensures 
to science; but beyond that, of what use, practical applicable use, 
is it tothem? I should also like to draw attention to the reply to 
this paper in your issue of 12th September, bearing the well-known 
signature of M. am Ende. Here that gentleman gets the total 
deflection at the free end of his girder—you will excuse my repro- 
ducing, to save reference :— 
0 EJ 
and after a few more lines, manceuvring with a diagram, intro- 
ducing values (1), and integrating (2), he gets, ‘‘ quite simply,” 
the following very pleasant little thing in equations— 
X21+2X4 (1-2) +X 2-}(wP+u! 
Mr. M. am Ende is then “sure that not many people would con- 
sider the method by which it was obtained troublesome and con- 
fusing.” I had partially recovered from that statement, when this 
week again Iam stricken down by the same talented calculator. 
After giving a brand new formula of surpassing simplicity and 
ability, he again puts values (1), and eliminates what he does not 
want, ‘‘ Then we get the well-known equation— 
C+1, D—} (2 po ps) =0.” 

Now, it would be interesting to know to what tage of, say, 
the Institute of Civil Engineess this equation is “well-known.” i 
has been my duty, and a pleasant duty too, at times to ascertain 
the moments of strain po points of contrary flexure in continuous 
girders, and I have done so sufficiently accurately for practical pur- 
poses without ever once having had the pleasure of meeting that 
very refreshing and well-known equation. But seriously, it may, I 
think, be taken for granted, that engineers of spoon are A can- 
not tackle such formule as these. ey want somethi 
mating y, and moderately simple. Personally, when I 
meet these long differential equations and formule, bristling with 
big PS I pass on to other authors and simpler means of 


obtaining the desired information. The higher branches of 
mathematics involved by these are beyond the capacity and 
education of the average working engineer, and are therefore 
useless to him. Far be it from me, however, to dispute or dis- 
e the utility of their publication in the cause of science, and 
. that reason I trust that the gentlemen whose names I have 
taken the liberty to mention will accept this letter in the spirit in 
which it is written, and pardon any apparent levity therein. 
September 30th, J. 


THE CAPE TOWN DRAINAGE COMPETITION. 

Srr,—We have pleasure in heartily endorsing the expression of 
gratitude to you, by your correspondent. “‘ Sanitary Engineer,” for 
your able ont fair statement of the facts of this competition. We 
think, however, as authors of one of the competing designs, that 
something further should be done towards exposing the gross in- 
justice of the award, and we would invoke your powerful assistance 
in endeavouring to bring home to the a of Cape Town 
the general sense of the engineering profession and its English 
press. To this end we would “— a combined protest from the 
competitors, requesting either a fair re-examination of the designs 
in view of the conditions under which they were drawn up ; or the 


ent of at least a ion of the expense to which each com- 
Petitor has of the said sum of £250 so 
especially strike one in considering the case, to both 
of which your article on the 12th inst. referred. The first is that 


while engineers, invited the advertisements which a) 
twelve months ago, en’ the competition trusting to the good 
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faith of the Coe Town Corporation, the latter has on its part dis- 
tinctly broken faith with those who trusted it. Assuredly the con- 
ditions—be they bad or good—which bind competitors should also 
bind the party offering the premium. The three judges might 

roperly eleiss the Council not to carry the sewage to Salt River, 
But they had no right whatever to advise the payment of the pre- 
mium for a scheme in direct opposition to the Council’s own 
regulations. The use of conditions and instructions in competi- 
tions is to leave the competitors as little at the mercy of the 
opinions and idiosyneracies of the judges as possible. We 
intended at first to submit two schemes, one emptying the 
sewage into deep sea water, the other into filtration works at 
Salt River; but a careful consideration of the report convinced 
us that it would be a useless waste of time to elaborate the former. 
and any design of that kind ought to have been at once disqualified 
and placed out of court, not necessarily as regards carrying out, dut 
as regards being ae. The second point is, that a person on 
the spot had evidently strong reasons for supposing that the condi- 
tions were not binding on him, and that he would not by any 
means be disqualified if he proposed to deal with the sewage in the 
one way forbidden to everyone else. A somewhat interesting side- 
light is thrown upon Mr. Harpur’s position at the Cape by the fol- 
lowing from the Western Mail of August 27th:—‘‘ A Merth 
man’s success at the Cape; award of .—Our readers will 
pleased to learn of the honour recently won by Mr. Isaac Harpur, 
son of Mr, 8. Harpur, and brother of the Cardiff borough sur- 
veyor. Mr. ur was one of ninet petitors for a premium 
of £250 for the best sewage scheme for Cape Town, which place 
Mr. Harpur went to some time since for the benefit of his health; 
and Mr. Harpur’s scheme was considered the best, and was 
awarded the prize of ” The reference to the gentleman’s 
health is very naive, as if the writer were struck with the hygienic 
qualities of a prize of . 

We have further cause of complaint against the authorities of 
Cape Town, in that we have received no official intimation of the 
result, nor have our drawings, &c., been returned, although your 
article refers to a decisive meeting on August 1st, and the adver- 
tisements last year distinctly guaranteed the safe return of the 
designs. This is, at any rate, discourteous, even if they do even- 
tually arrive. The moral of the whole affair seems to be, put not 
your trust in corporations, nor in the fairness of any board of 
examiners, A COMPETING FIRM. 

September 29th. 


CONTINUOUS BRAKES, 


S1r,—Many of the incorrect and misleading statements con- 
tained in Mr. Martin’s letter were fully and completely answered 
by your correspondents last week, but it appears to me that one 
remark requires further attention and consideration—I refer to 
the statement that the failures are “‘ 550 per cent. in favour of the 
vacuum brakes.” Mr. Martin, Mr. Moon, and others who wish to 
advocate vacuum brakes, either cannot or will not see that there 
are many degrees of “failure,” and that a delay of a minute, or a 
leak in a pipe, is a — different thing to an actual failure to act, 
or a collision with buffer stops, or with another train. 

I have before pointed out in your columns that in consequence of 
some companies making incorrect returns, the information, instead 
of being a valuable guide, has been rendered ectly useless for 
purposes of comparison; but, incorrect as it is, a great improve- 
ment could be made if the Board of Trade were to publish a sum- 
mary, in which the number of failures could be properly classified 
and recorded under one of the three heads :—(1) Failure in case of 
accident. (2) Failure under ordinary circumstances. (3) Delay 
caused by material or by servants. It would further be an advan- 
tage if a column were provided in which to record “ brake suc- 
cesses,” or instances in which accidents have been averted or the 


consequences mitigated ; as it now is, a fuss is made about a erp 


delay of a minute, but if a brake saves the lives of a train full of 
— that fact is not mentioned, and very seldom becomes 
own outside the railway circle. In the last brake return it will 
be seen that the companies record twenty-eight cases under Class 2, 
against Smith’s simple vacuum brake, and six other cases of failure 
and overrunning are given, but placed under the wrong heading. 
The simple vacuum brake has therefore to account for thirty-four 
cases, and the Westinghouse automatic for ten instances. ° 
Martin makes a great point of ‘‘ complicated valves ;” it will there- 
fore be interesting to consider if they caused any of the ten 
Westinghouse cases under notice. Eight of these are charged as 
neglect of servants, and no fault is mentioned against the brake 
itself. In one i the pipe b j d by the bogie beam 
of Great Eastern engine 581; details are unfortunately not given, 
but it is clear that either the pipe had been fixed too near the bogie, 
or the bogie itself was out of place. The tenth case is a straw at 
which Mr. Martin and his followers will catch; one triple valve on 
one carriage was set fast, and in conjunction with ther vehicle 
with the gear shut off, resulted in a train passing a platform the 
distance of twenty-five yards. The triple valve was, as Mr. 
Harrison remarked, made a ‘‘ bugbear,” but its working proves it 
to be a most perfect piece of mechanism; the leak hole, which 
was to be such a simple thing, is clearly showing its defects. 
It is only necessary to refer to the Great Western Company’s 
returns to see the numbers of cases in which it was choked. It 
will also be evident that if the leak hole be choked so that air 
cannot pass in one direction to release the brake, neither can it 
in the other when it is required to create a vacuum with which 
to apply the brakes; in fact, therefore, a leak hole choked is 
practically a failure of the brake to act upon the vehicle. With 
reference to the Penistone disaster, it is satisfactory to find that 
the friends of the deceased and the sufferers are taking active steps 
to test the liability of the company. 
Efficient brakes are well known to be necessary to the safety of 
a train, and it therefore follows that to send out a train without 
such a isa “‘ wrongful act, neglect, or default.” 
The Board of e considers automatic action necessary, the pas- 
sengers and the railway servants are of the same opinion, and now 
even the chairman of the Vacuum Brake Company, Limited, has 
found that ‘‘an automatic brake is desirable.” This latter fact is 
considered of great importance > those who are about to bring an 
action against the Manchester, Sheffield, and Lincolnshire Railway 
Comme for it shows that this company not only neglected to 
adopt the most efficient brakes in use, but that it did not even 
provide the best appliance which Mr. Martin says he is able to 
supply. All impartial persons will agree that the brake question 
should be fairly dealt with ; the subject is simply one of public 
safety ; the public does not care what brake is employed so long as 
it is the best in use. Personally I have not the slightest interest 
in any system, but knowing which is the best brake, I have, of 
course, advocated its use ; but being disinterested and unprejudiced, 
hope Mr. Martin will ose no time in demonstrating ‘‘ that his 
automatic vacuum brake is equal to all others in efficiency.” The 
brake question now simply rests between air pressure and 
“vacuum.” Surely it would not be a difficult matter for a series 
of experiments to be made by competent authorities or experts not 
connected with any railway or brake. Many trains are now 
running fitted with both brakes; nothing therefore could be more 
fair than that one of these should be experimented upon, because 
the circumstances would be precisely similar. At present it 
appears to me that Mr. Martin’s statement cannot be accepted until 
proved by actual facts. CLEMENT E, STRETTON, 
Saxe Coburg-street, Leicester, September 29th. 


S1r,—I note you are just now giving a good deal of space to 
brakes 


ine-drivers say they are the first to see danger and the | 


first to be killed, but I don’t know that the guard in the front van 
is not about as bad off as the driver. I note, Sir, youare in favour 
of brakes that guards can put on; so we all are. We haveso many 
parcels and letters in our vans that we can’t always keep just as 
good a lookout as we would like to, so we have to leave much of 


the lookout to the driver. In case of accident we know the cord | some cases, 35 per cent. ad valorem. On the other hand, what 


communication is likely not to work, so the thing we want is a tap 
in the vans and automatic brakes, 

I also note that in your paper, and in others, complaints have 
been made that failures are not reported. Well, we know they are 
not. We guards always report the cases on our journals, but if 
our chief don’t send them into the Board of Trade we can’t help it. 
Is there a law about the reports? If so, you will, perhaps, in your 
next oblige us with a remark as to what happens to a company that 
breaks it. From what I read and hear, it seems some lines would 
look foolish if they had to report all cases. That affair at Leicester, 
mentioned last week, might have been a bad job. I know the road 
well, and oftentimes have ran into this station on the up road with 
a train crossing at the far end. If the brake don’t act there is no 
help for it, you must run through the other train. Our Railway 
Society has for years had this brake question on hand, and we are 
always trying to get the automatic brakes adopted. 

I hope now there is so much calling attention to it in the papers 
that the passengers or the directors will look into the subject. I 
see, Sir, you refer to ‘‘ personal prejudices.” Here you knock the 
right nail on the head. Some time ago one of my superiors rode 
in the van with me. He admitted that the ao was the 
best brake, but hoped there would be a good English brake yet. 
That is about six years ago, but the English brake does not seem 
to come to the front, If the best brake is American—and there is 
no doubt that it is—why we must have it. What does the name 
matter when life is concerned? A PASSENGER GUARD. 

September 29th. 


Srr,—I see the ten sy give a long portion of room to Mr. 
Martin to sit upon my letter to the Times. I see also he has got 
it put in Manchester, Leeds, and other papers as an advertisement. 
I can’t afford to do so, so he has an unfair advantage over me, andI 
hope you won’t deny me room to defend myself. 

Ty letter wasn’t to advertise the Westinghouse, but just to 
show what we drivers feel about the brake matters. Mr. Martin 
calls me an ‘‘ anonymous” driver, so I suppose he wants 

ou to think I am not a , living man. He knows, and you 
oom, that I daren’t have had my name printed because of being 
discharged, and I couldn’t quote the of Trade returns 
because of the same reason ; but the Z'iimes had my name, address, 
names of the brakes, references, and all about it before they put 
in my letter. You see, Sir, it stands to sense, a big paper 
does not put in a letter and write an article on it without 


being sure. 

Next Mr. Martin says he does not know of a line which has 
tried four brakes. Why, Sir, some have tried six or seven. Onl: 
look at the North-Eastern, Great Eastern, Brighton, Midland, 
South-Western, Lancashire and Yorkshire. Come, Mr. Martin, 
had not all these over four sorts? To say which four I used would 
be at once to say who I am; but I will say this much, one of those 
I found I daren’t trust was the Smith’s , and ther the 
automatic vacuum. He goes on to say the Westinghouse takes 
time to get pressure, but he doesn’t say it has a stock of air ready in 
the big reservoir; and his vacuum to get its power when 
wanted. He says, no matter how often the vacuum is used it is 
not impaired. That tale won’t do for us drivers. What, get a 


-vacuum in a train instantaneously? It can’t be done; no, never! 


Mr. Martin says, leave the selecting of a brake to those “‘ who 
alone have the necessary knowledge.” Hear, hear, we drivers 
reply. We are, according to that, to be the men to choose; we 
have the knowledge and the moral responsibility he speaks of, and 
I don’t think that any man that has to choose a brake ought to 
have a “ niary incentive in a company to induce him to do so.” 

Iam ghtuy letter has made a stir in the matter, and I hope it 
may do good and make things safer for me, my mates, and all the 

ngers as well, An Express DRIVER. 

September 30th. 


Srr,—You have no doubt seen the report of Colonel Rich on the 
accident at Wigan on the London and North-Western line. I do 
hope you will publish it in full, since his remarks should be read 
Le every one who travels by rail; the only regret is that the Board 
of Trade have no power to compel the adoption of their inspectors 
views. I think it well to point out that it will not be long pro- 
bably before Colonel Rich some other collisions to investigate 
on the same railway, due to the failure of the vacuum makeshift 
he so strongly condemns. 

Coming to Londen on the 13th of last month by the midnight 
train from Carlisle, we overran Oxenholme station by some 500 or 
600 yards owing to the failure of the vacuum brake, and I was 
informed that the driver was unable to get any vacuum owing to 
his ejector lifting the water out of the boiler instead of pulling the 
air out of the train. I am also informed that this is by no means the 
first time such a thing has occurred, for Preston station was also 
overrun a few weeks ago. Can any of your readers say whether 
the above is a common cause of failure with vacuum brakes? 

September 30th. EXPERIENCE, 


MANCHESTER SHIP CANAL AND TIDAL ACTION. 


reasons I have given so far in support of my views have not yet 
been assailed. 

I am tempted to follow Mr. Boult, with your permission, a very 
little way into his own special subject. After emphasising the fact 
that high water is almost simultaneous over a large portion of the 
Irish Sea—Strangford Lough, Bray Head, Liverpool Bay, &c.— 
he states that it is quite impossible for all the water occupying the 
depth of the tidal range to be discharged through the two outlets— 
one north and one south. He then asked the question, whither is 
the residue carried ? and replies, ‘‘ Clearly into the lower reaches 
of the various rivers, &c.” Now, seeing that when it is high water 
in Liverpool > there is practically no more water to enter the 
Mersey—the ebb being about to commence there—it is not at all 
clear to me how the withdrawal of water from the Irish Sea 
between the times of high water and low water can in any way be 
accounted for by the absorption of such water into the Mersey, at 
all events, as one of the “ various rivers,” because the emptying, 
so to speak, of the Irish Sea must be simultaneous, or nearly so, 
with the emptying of the Mersey. Again, the statement as to the 
incoming flood at the Scilly Isles meeting the ebb from Morecambe 
Bay ‘‘ somewhere between those places” seems to me somewhat 
vague. Surely this junction occupies successively all positions 
from the Scilly Isles to Morecambe as the tide advances, and 
is not, it seems to me, a fixed point lying ‘“‘ somewhere between 


those oF A. Hurtzic. 
Hull, September 23rd, 1884. 


CANADIAN ENGINEERING, 

Srr,—Having been myself resident for four years in Canada, it 
was with very great interest indeed that I read the late Mr. Browne’s 
“Notes on American Engineering,” and it must be a matter of 
sincere + to many on both sides of the Atlantic that he was 
not quoted $0 complete the series of letters which he had pro 


writing. I must certainly endorse Mr. Browne’s statement that 
Canada is not a field for English engineering in the light of a market 
for machinery exported from this country—if for no other reason 
than the high import duty on finished machinery, amounting to, in 


are the prospects, as Mr. Browne suggests, for a young man going 
out with the intention of eventually starting for himself? There is 
no doubt he will much more easily make a start there than in tais 
country, as he can begin on a com tively small scale without 
being swamped by large, old-established firms, as in this country; 
but having made a start, what are his prospects of r ation 
In the first place he will have to give very long credit; two or three 
— is not an uncommon time on which to sell a steam engine. 

f he can discount his own bills, good and well; he will make a good 
thing out of that, as the banks will charge from 5 to 6 per cent. 
interest, according to security offered. In the second place, I think 
in the older provinces the business is pretty well filled up. Asan 
example, I would cite the city of milton, which may be con- 
sidered at the head of the manufacturing interests in Ontario, 
where I can personally vouch for the difficulty of always getting 
work at anything like a remunerative figure, so keen is the competi- 
tion. To give you an idea of the size of the engineering establish- 
ments, the largest that I know of—Messrs. Goldie and McCul- 
lough, of Galt—employ when in full work between three and four 
hundred men; but the generality of shops are much*smaller. One 
of the most successful engine-building establishments in the 
Dominion—Messrs. J. H. Kilby and Co.—employ about one hundred 
men. Five miles from Hamilton, and in communication thereto by 
telephone, tramway, and steam, is the lively little town of Dundas, 
having a population of 4000, a marine engine shop and tool works 
the latter—Messrs. McKechnie and Bertram—the same as referre 
to in Mr. Browne’s letter as makers of some of the towers he saw 
in Sherbrook. 

What I would suggest for any young man going out to Canadaas 
an engineer would be, that he should, as Mr. Browne suggests, go 
into an old-established general engineering shop in Ontario or 
Quebec, and having become acquainted with the ways of the 
country, and unlearned much, as well as learned, he should then go 
to the north-west, and start a small repairing shop, and grow with 
the country. It will be uphill work, but in the long run he will 
be repaid. W. C. WALLACE. 

Dumbarton, September 28th. : 


LOCOMOTIVE CRANK AXLES, 


Srr,—I have read with interest the letter signed “N. P.,” in 
your issue of the 19th. He says the Board of Trade returns for 
1883 show that 245 locomotive crank axles failed. Of these 173 
were of iron, giving an average mileage of 213,719 miles; and 
seventy-two were of steel, giving an average mi of 199,471 
miles. His interest seems to be confined to the question whether 
iron or steel crank axles in locomotives are most liable to failure. 
My interest mainly centres in the question whether crank axles, 
iron or steel, are not essentially appliances of so dangerous a 
character as to deserve exclusion, at all events, from locomotives 
destined or liable to be used for ——— passenger service. 

With a view to further the elucidation of this question, I shall 
be greatly obliged if ‘‘ N. P.,” or any other of your correspondents, 
can give statistics showing how man: = driving axles—that i 
axles driven by outside cylinders—failed during 1883. May I ad 
that my ideal type of an express engine, both for safety and 
efficiency, is the Great Northern engine, with outside cylinders, all 
plain axles, and a bogie in front. As to brakes, I quite agree with 
our mutual friend, the ‘‘ Express Driver,” that the Westinghouse 
is the only one up to modern requirements; and the sooner all 
companies are forced to adopt it, the better for the public, and 
indeed for themselves. 

Your NorTH-COUNTRY CORRESPONDENT. 

Middlesbrough, September 22nd. 


DOUBLE BOGIE LOCOMOTIVE. 


Srr,—My attention has been called to an illustration and 
description of a double bogie locomotive in your issue of last week, 
bya Mr. Christy, of Melbourne. Mr. Christy cuts the Fairlie boiler 
in two, so as to form two ordinary boilers, requiring two drivers 
and two firemen. This plan was originally proposed by me, and I 
believe it will be found in some of my patents; but I found so 
many disadvantages attached to it that I gave it up. 

Some years ago Mr. James Reid, chief of the Neilson Locomotive 
Works, Glasgow, es. "as a locomotive nearly identical with that 
of Mr. Christy. I notice that he has borrowed my carrier frame, 
and as to the system of steam pipes—i.e., steam pipes through the 
bogie centre—I adopted this method in the construction of the 
Tarapaca, the first Fairlie engine sent to Peru. This system was 
also carried out by Mr. McDonald in the two Fairlie engines 
ing on the Great Southern and Western Railway of Ireland. 
ea is altogether new to Mr. Christy, then I consider his 
scheme of engine most creditable to him; but if, as it would 
appear, he knows all about the Fairlie engine, then I conclude he 
has made a mistake. Rost. F, FarmRtie. 

Westminster, September 24th. 
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CONTINUOUS GIRDERS. 


Sir,—I must thank Mr. Max am Ende for drawing our attention 
to the last paragraph of our paper on continuous girders. It was 
an oversight on our part to state that the greatest strain on the 
bridge could be ascertained from the diagram, for, as he points out, 
the strains due to partial loading of different spans may in some 
cases exceed those which we considered. I remember that we 
considered the point in designing the bridge, but did not make 
— calculations for it owing to the shortness of the time at our 


posal, 

I have not my copy of THE ENGINEER for last week by me, and 
can only speak of the formula which Mr. Max am Ende gives from 
memory, but I think that it only enables one to find the strains 
over the piers in the cases of partial loading, and does not give the 
bending moment at any intermediate point between the spans. I 
may very probably be in error, as I have not been able during the 
week to give the subject much attention owing to business engage- 
ments, but I should be very glad if he would inform us how he 
deduces the formula. I suppose Mr. Max am Ende uses the strain 
over the pier, given by his andi, to find the bending moment at 
any other point; in that case I think I understand him. 

5, Ardwick-terrace, Manchester. T. K, MACKENZIE. 

September 25th. 


THE MAXIM MACHINE GUN, 


Str,—Your notice of Mr. Maxim’s gun compels me to say that 
to my mind it furnishes another proof as to how a poor inventor 
is obli to shelve his ideas. With me this is a personal ques- 
tion. Within the last twelve years nearly the same number of 
inventions have come into use that had existed previously, in my 
mind, almost to the letter, but never were to me anything more 
than visions or projects. I should like to quote the following 
from a letter of mine in THE ENGINEER, December 30th, 1881:— 
“T have a breech action by which a man could fire twelve shots in 
six seconds, and he would be able to ure sixty rounds a minute 
from the shoulder, supposing, of course, that he was able to stand 
the recoil. After placing the rifle to his shoulder he would have 
nothing to do but keep on pulling the trigger till the magazine was 
empty. Ionly mention it to say that the law, as it now stands 
prevents me from doing anything with it.” In this rifle the recoi 
opens the breech, ejects and inserts the cartridges, closes the 
breech, and, when desired, fires the charge. My drawing is where 
it was, nothing has been done with it, though on the appearance of 
that letter more than one, in different parts of the country, tried 
to draw me on the subject. I considered them unlikely, however, 
so the invention has been kept secret till now. tever my 
object in writing this letter, it tends to show that a poor inventor 


4 
) 
Sir,—I have read with poem Mr. Boult’s very interesting | es 
letter on tidal action, but I fail to see in it any arguments bearing 
upon the point I raised. I should not therefore have again : : 
trespassed on your space had not Mr. Boult expressed a hope that 
; his reasoning might induce me to modify my opinions “‘ upon the 
importance of maintaining the tidal capacity of a river unim- 
paired.” Must I repeat that this question of the value of tidal 
water has not been raised at all by me? Ihave only questioned 
the method usually accepted of estimating the quantity of tidal 
water that passes in and out of an estuary over the bar, and the / 
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THE ENGINEER. 


Ocr. 3, 1884. 


has to endure as much as the manufacturer who, to hold his 
ground, is obliged to shift his standing as the tide of invention rolls 


on. EpWARD HOoy_Le. 
Pleasant View, Todmorden, 
September 29th. 


ORDNANCE SURVEYING, 


Srr,—A few months ago I had occasion to tie in some levels to 
ordnance B M’s in Glamorganshire upon a turnpike road, and to 
my surprise I found the B M’s cut on wood telegraph posts—things 
that are constantly shifted or renewed—while on the same road 
there were permanent milestones within a few yards. I wrote to 
the authorities on the subject and received the usual kind of reply. 
I have since found the same kind of thing in Monmouthshire, with 
the ption that instead of telegraph posts, the surveyors have 
selected the posts of a wood fence. In a year or two these B M’s 
will have ~~ = ee and all the cost of the levels thrown away. 
September 22nd. 8. D. T. 


UNDERGROUND LOCOMOTIVES. 


Srr,—In your impression of the 19th inst. I notice there is an 
article on ‘‘Sinall Locomotives,” made at Pittsburgh. It may 
interest some of your readers to know that I sent a small locomo- 
tive there this year, and I understand it is working in a mine one 
mile underground. The cylinders are 5in., with a stroke of 12in. 
There are six coupled wheels, 20in. diameter. The working 
— is 250lb., and the total height of the engine 5ft. 13in. 

enclose an extract from my customer's letter. He says: “‘ We 
are pleased to say that the engine is doing daily service, and is 
doing much better than we ever expected. The engine is one mile 
underground, and never comes to daylight. We are not doing full 
work at present, but when trade revives we expect to move 1000 
tons of coal one mile daily. At present we are moving each trip 
thirty wagons, each wagon containing 3300 of coal, weight of wagon 
empty being 12251b., making a gross load of 67 tons, and can add 
ten wagons to above load if need be.” 

Castle Engine Works, Stafford, W. G. BAGNALL. 

September 30th. 


TENDERS. 


STRATFORD-ON-AVON WATERWORKS. 
E. PritcHarp, C.E., engineer, Westminster and Birmingham. 
Contract No. 4.—For construction of reservoir, filter-beds, conduit, 
and the laying of eleven miles of cast iron pipes. 


s. d. 
Hilton and Sons, Birmingham .. .. .. .. .. 23,170 9 0 
Crea and McFarland, Westminster .. .. .. .. 20,455 4 5 
Evans Bros., Wolverhampton .. .. .. .. .. 17,600 0 0 
B. Cookeand Co.,London .. .. .. .. .. .. 16,700 0 0 
Currall and Lewis, Birmingham .. ae lO 
John Jevons, Dudley .. .. .. .. 15,282 18 3 
George Law, Kidderminster—accepted 14,077 0 0 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Sept. 17th. 

THERE is a slight increase of activity in trade and business circles 
this week, and the general tone is more hopeful ; but still every- 
thing is backward for the season. The movements in the iron 
trade are far below what is usual at this date, and from all indica- 
tions, there will be less than the usual amount of business trans- 
acted through the fall. The attempt to organise a restriction of 
production of pig iron has really failed, though there is some effort 
still being made in that direction. The determination of the 
Connelsville coke pool, in Western Pennsylvania, to keep coke 

ices up, will probably lead to the banking of a few coke-using 

in the east, as eastern furnacemen say that present prices 
of iren do not warrant them in paying the prices asked by the 
combination. The production of pig is, from one cause or another, 
declining —, and should demand improve ever such a little, 
the output would no more than fill requirements. No further 
decline in prices is to be apprehended. During the past week 
makers of standard and special brands have been refusing all con- 
cessions, and are asking stiffer prices, but quotations show no 
material change. No. 1x foundry iron of good quality sells at from 
19 dols. to 20.50 dols.; No. 2x foundry, 18 dols. to 19 dols.; and gray 
forge, at 17 dols. to 18 dols. 

Foreign material is not in very active demand. There is a 
rumour that 1500 tons of steel wire rods are about to sell at 
44.50 dols., and there is some ry! for additional lots ; 80 per 
cent. ferro-manganese has sold at 73.50 dols., and 20 per cent. 
spiegel at 26.75 dols., though nominal quotations are a good deal 

igher. Arrivals of Scotch irons are light. 

or some wecks past negotiations for a huge sale of lake copper 
to a pool of manufacturers have been in progress. The sale of 
20,000,000 Ib. was completed a few days ago, at 13c., the lowest 


The market has a firm attitude, notwithstanding that, conse- 
quent upon the near approach of the quarterly meetings, which 
occur next week, merchant orders have received a temporary check. 
Although it is not expected that there will be any alteration in 
crucial — at the gatherings, yet these buyers prefer to hold off 
until all uncertainty is removed. 

Best—thin—sheet makers again on ’Change in Wolver- 
hampton yesterday, and in Birming' to-day—Thursday—that 
they are greatly pressed for deliveries. One or two firms, indeed, 
announced that they were never before so pressed. A sensible 
—- of the activity is due to the demands of the north of 

rope, since merchants i wish that deliveries for these 
markets shall be hurried forward before there is any stoppage of 
trade due to the closing of the ee by winter weather. 

Galvanising and merchant sheets are £7 to £7 5s. for singles, 
£7 10s. to £7 12s. 6d. for doubles, and £1 additional for lattens. 
The advance of 10s. per ton in galvanised sheets, announced by 
Messrs. Braby and Co., London, is favourably commented Se by 
the galvanisers in this district, who hope that it will ‘‘ hold.” 
Tank plates are £7 10s. upwards, and boiler plates £8 to £9 easy, 
with but little business. 

Branded bare are £7 10s., and last month it was thought that 
the value would have had to come down to the lowest known point 
in recent times, viz., £9, which prevailed from April to Septemb 


classes of machinery should be rated, the same as existed in regard to 
commercial stock. It was impossible, however, for this to be done 
unless some private member would undertake to pilot the Act, 
since if they went to the Government, the reply would be that the 
subject would have to wait until the whole question of rating could 
be dealt with. The Conference unanimously adopted the resolu- 
tion. Thursday and Friday were devoted to excursions, 

The mails have not been of great value this week to the hard- 
ware manufacturers. Most of the countries are complaining of the 
low price alone procurable for produce of nearly every description. 
South Africa is showing only the faintest signs of revival; yet 
miners’ miscellaneous requirements, both of a trade and domestic 
sort, are less quiet in demand. South America looks well; and of 
the Australian Colonies, New South Wales keeps most valuable. 
The trade with New Zealand is still experiencing the advantage of 
the new lines of communication, and of the extent to which the 
competing steamers strive to get the lion’s share of the carrying. 

e good and evil to be derived from the proposed International 
Inventions Exhibition forms the subject of an interesting letter 
which has been forwarded to the secretary of the Exhibition 7 
the well-known needle manufacturers, Messrs. H. Millward an 
Sons, of Redditch. Replying to an . er asking them to 
exhibit, they state that they intend to do so only for reasons of 
self-d , as they would be ashamed to acknowledge that there 


> 
1881, but the stiffening up of the inferior qualities has se oe 
this. To some extent the firmness or advance in prices of iron has 
— caused by the extra cost of fuel, consequent on the colliers’ 
strike. 

Marked bars in this district bave now remained at £7 10s. 
for — a@ year and three-quarters, and this price is likely 
to prevail certainly up to the end of the year. Just now the 
realised prices are nearer the quoted prices than they have been 
for three months past. Medium quality bars are £6 10s., and 
common, £6. 

Angles and tees do not show much improvement in demand, but 
rivet iron of good quality is in fairly brisk request. An i d 
business is doing in wire rods. 

The pig iron market is firm in tone, and there is a hopeful feeling 
on the part of smelters in regard to higher values. In such cases, 
where supplies have been partly arranged for the winter, makers 
have not = altogether successful in ising such enhanced 
prices as they had hoped for; although the t y of quotati 
is undoubtedly upwards. Best-mine pigs stand at about £3, 
£3 2s. 6d., £3 5s., and £3 7s. 6d. per ton, accordi 
number; part-mine, £2 5s. and £2 7s. 6d.; common iron, £1 17s. 6d. 
to £2. Vendors of Derbyshire, Northampton, and Lincolnshire 
pigs are not pressing their goods upon the market, since to do so 
would mean to lose the advantage which, in the matter of price, 
they have lately won. Buyers hold off for the present, but vendors 
are satisfied with the considerable sales recently made. North- 
ampton pigs are 41s. to 41s. 6d.; Derbyshires, 42s. to 42s. 6d. 
delivered ; and hematites, 55s. to 56s. 

Supplies of coal keep abundant for all purposes, notwithstanding 
the continuance of the strike, and prices are rather firmer. At 
Cannock Chase, whence large supplies are coming, prices vary 
from 5s. 6d. per ton for forge coal up to 10s. for deep house sorts. 

We are not without some fears of a strike of the Cannock Chase 
colliers. The employers have refused to give the advance in wages 
asked for by the men, but have expressed their willingness to con- 
sider the question of a sliding scale whenever the men’s representa- 
tives are in a position to propose one. This reply has greatly 
dissatisfied the men, and } ven threaten to give in notices at the 
pits to come out. 

Sir Rupert Kettle, who, it will be remembered, was knighted for 
the services which he rendered as an arbitrator between capital and 
labour, has this week openly expressed the opinion that the colliers’ 
strike has now ommend th proportions of a great public calamity, 
and that it is the duty of everyone who has an interest in the 
district to try and make e ventured to suggest that there 
should be a cessation of hostilities, that the men should go to work 
again, and that men and masters, without temper on either side, 
should agree to form a legally constituted Wages Board for the 
district. It would not, however, appear that the men are much 
inclined to take this advice, for at mass meetings held this week it 
has been resolved ‘‘to play on until Christmas, or until the old 
wages are given.” 

An important legal decision in connection with the strike was 
given on Monday by Sir Rupert Kettle, sitting as judge of the 
Dudley County-court. A test action, the t of which governs 
similar claims made by 350 colliers employed by the Sandwell Park 
Company, was brought by a collier employed by the company for 
£2 16s. wages in lieu of notice. The notice by the company that 
they should enforce on June 28th a drop in wages in accordance 
with the arbitrator’s award was not given until June 17th, and 
when, on the 28th, it was attempted to enforce it, the men refused 
to go to work on the ground that they had not received a full fort- 
night’s notice. The company argued that the notice was a super- 
fluity, and that the men were really bound by the arbitrator's 
award. The men’s counsel had, however, no difficulty in showing 
that the award had no legal fcrce, and after an ineffectual attempt 
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had been no inventions in their ticular branch. For this 
reason, they ie we are forced to show inventions of machinery 
which have hitherto only been known by the patent specifications, 
and have never been seen in actual operation. They point 
out that the competition which British commerce has to con- 
tend with in all parts of the world at the present time is unbear- 
able, and they question the wisdom of opening exhibitions at 
which foreigners can “ pick up the collective brains of the nation 
for the modest sum of one shilling.” 

The tramways’ question continues to bey considerable atten- 
tion in Birmingham, and it is shortly to be discussed by the Town 
Council, upon a propositi bmitted by the Public Works Com- 
mittee, that the tramway company’s lease granted at a rental of 
£1680 a year, and which expires next May, shall be renewed. The 
present lines the committee Pg er shail be taken up and relaid 
on a narrower gauge—3ft. in. instead of 4ft. 8in.; and the com- 
pany is also to relay its lines outside the borough boundary, to 
the same gauge, at a heavy cost for new rails, &c. The cost of the 
alterations to the corporation is estimated at £45,000. It is pro- 
to give the company a lease for twenty-one years at a rental 
which will cover the corporation’s annual outlay; and the company 
is to establish a sinking fund so as to pay the whole capital sum 
at the expiration of the lease. The corporation reserves the right 
to grant to other companies running powers, and it retains power 
to grant or refuse the use of steam. 

e manufacturers of Kidderminster are pushing forward with 
nee on vigour their new attempt to obtain the best railway 
acilities for the district. Undoubtedly such a line is needed, for 
as was pointed out by Mr. R. Smith-Casson at a meeting convened 
to d e question, it is ch when manufacturers wish to 
go to Birmingham to book first to Dudley and then to Birmingham 
rather than to take a through ticket. The upshot of the gathering 
was that it was decided to ask the various railway companies 
supplying the district to construct a line connecting Wolver- 
hampton, Cookley, Kidderminster, and Bromsgrove, by a new line. 
The Chambers of Commerce in the town and neighbourhood have 
been invited to take up the matter, and it is hoped that the new 
movement will end in the formation of the much-needed line. 

The Staffordshire Potteries Manufacturers’ Association have given 
notice to their workmen that they intend to apply for a revision of 
the wages’ scale at Martinmas. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—A continued firmness in prices, but very little real 
improvement in the actual condition of trade, sums up the general 
position of the iron market here. A few fairly large sales made 
recently, with inquiries coming forward rather more freely, have 
encouraged makers to hold out for slightly better prices, and 
generally there is a disinclination to entertain offers at under list 
rates, but there is a continued lack of animation in the market 
and an absence of anxiety with regard to any material upward 
movement in prices, which induces an indifference on the part of 
buyers. Occasionally a moderately large order is placed out under 
special conditions, but the bulk of the business doing is from hand 
to mouth, and neither buyers nor sellers care to commit themselves 
ahead. 

ere was but a quiet market at Manchester on Tuesday, with 
— where business was done, about the same as last week. 

uiries were, potas. not quite so numerous as they were a 
week back, but the condition of the market was no worse, and the 
now generally accepted belief rg oll we are not likely to come 
lower, encourage the hope that trade may be on the turn for the 
better, but it does not stimulate any great weight of buying. 


at compromise, his honour gave judgment for the full 


7 ever accepted for lake copper. Prices have d d from 
4c., which has been the ruling rate for a long time, and small lots 
can now be had at 134c. Other kinds are quoted at 124c. to 12%c. 
Tin-plates have declined slightly under the dull demand. Imports 
for week last reported were 44,788 boxes, and for year, to date, 
1,399,964 boxes, against 1,622,049 boxes for a corresponding period 
last year. Exports of cop from this port since January Ist, 
9,702,477 lb., against 12,015,775 lb. for a corresponding period last 


year. 

The activity reported in steel rails continues, though sales have 
not been for such large amounts. The mills are now pretty well 
supplied with orders to keep them busy through the rest of the 

ear, and manufacturers are consequently asking better prices. 

‘or the past few days 27 dols. has been the ruling price, though 
this is shaded to large buyers. Western Pennsylvania makers have 
reduced prices, in order to be better able to compete with the 
eastern mills. Additional inquiries are in the market, with every 
indication that there will be activity in this branch of trade 
through the next two or three months. 

The textile mills of the country are not increasing output. Some 
are in operation which were idle a week ago, but a great many 
have shut down, and restriction will be continued until a better 
state of trade exists. 

The coal trade of the country is in a rather discouraging condi- 
tion, owing principally to the dulness in manufacturing. The 
immense producing capacity has led to reductions in wages, and in 
inany sections strikes are in progress. The anthracite region of 
Pennsylvania is working full this week, but restriction will be 
necessary at intervals until the end of the year, as the production 
of full time is far beyond the requirements of the country. 

Latest statements of railroad earnings are rather disappointing, 
and a war of rates is threatened. The traffic of the country for 
past has not up expectations, the are not 
iving up eir agreements, and some interesting developments 
are looked for during the next week or two. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) . 
THE mills and forges continue fairly active, and this week a works 
which has been s for a considerable time in the Dudley 
locality is stated to have been re The new proprietors are 


understood to be a large firm of chain makers, who already manu- 
. facture part of the iron which they consume, and who desire to be 
in a position to manufacture the whole of it, 


Notice of appeal was given. 

At the annual meeting in Wolverhampton on Wednesday of the 
South Staffordshire Mines Drainage Commissioners it transpired 
that in the Tipton and Bilston district there are seventeen pumping 
engines, five of the number being worked by colliery proprietors. 
When the Commissioners took to the work there were in the corre- 
sponding area seventy-seven engines, raising 22,750,000 gallons per 
twenty-four hours, at a cost of £76,344 per year. The seventeen 
engines now going are releasing about 14,000,000 gallons per 
twenty-four hours, at a yearly expenditure of £24,163. Two new 
engines are now being erected in localities known as Bradley and 
the Moat, and a loan of £30,000 was closed on Wednesday—the 


last to be incurred, the Commissioners agree, with the mortgagors 
during the ensuing on ee years, over which the repayment of 
the loan is to be extended. Two new engines and some important 
levels are being got down, and the engines now running will be 
reduced in number, and the cost to £10,000 a year. The 
pumping going on has mastered the “‘ corne,” and it is now sinking 
the “‘ pound,” though water is coming in at the lowest levels, 
whose source—supposed to be the Birmingham Canal—has not 
been yet traced. 

The autumnal tings of the Associated Chambers of Com- 
merce took place in Wolverhampton on Tuesday and Wednesday. 
There were 161 delegates present, who were presided over by Mr. 
C. M. Norwood, M.P. In his address, Mr. Norwood h that 
the Railway Regulation Bill would be re-introduced next session. 
with modifications in terminal charges. Then he thought it would 
meet with the hearty support and concurrence of the mercantile 
community. He also advised that the constitution of the 
Board of ie should be rr into. The most important 
subject dealt with on the t+ day was that dealing with 
the Railway Regulation Bill. The Bristol Chamber moved 
for the Government to re-introduce the Bill with new clauses 
inserted to meet the views of the Chambers of C 
and Agriculture. Derby received the support of the Birming- 
ham Chamber on the understanding that railway terminals would 
be dealt with as a separate measure. The Derby Chamber, 
however, could not to this, but wished that the Bill should 
enlarge the powers of the Railway Commissioners, and was in this 
point supported by Gloucester. olverhampton, however, desired 
that other bodies, consisting exclusively of traders, should also 
have a locus standi before the es ; but upona 
division that amendment was lost. timately the Derby motion 
was passed. On the second pay the question of the assessment of 
machinery was the most interesting subject. Mr. Marshall, of 

» that all machinery, with the exception of engines 
and shafting, should be exempt from assessment for Poor-law pur- 
= As the law on the subject was very uncertain, there should 

passed, urged Mr. Ads every defining 


L hire pig iron makers are doing a moderate business, and are 
very firm at 41s. to 42s., less 24 per cent., for forge and foundry 
qualities delivered equal to Manchester, with contracts limited to 
the end of the present year. In district brands makers also con- 
tinue firm, with 42s. to 43s., less 24, for Lincolnshire iron delivered, 
about the minimum prices now quoted. In odd cases there are 
sellers to be found who would book orders at about current rates 
for delivery over the first half of next year; but as a rule makers 
are not quoting for longer delivery than the next three months 
or 80. 

Hematites continue extremely low in price, and there are good 
foundry brands still to be bought at about 53s. 6d., less 24 per cent., 
delivered into this district. 

the manufactured iron trade orders are rted to be coming 
forward better both on home account and for shipment, and there 
is a moderate business doing with the colonies in bars, hoops, and 
sheets. Most of the forge ae wena in this district are now fairly 
well off for work, and prices show a tendency to stiffen. In some 
cases £5 15s. is now being quoted for qualities of bars delivered 
into the Manchester district, but 12s. 6d. remains about the 
average price that is being got where orders are given out, and 
there are some local makes which can still be bought at under this 

. Hoops are quoted at £6 2s. 6d., with £6 taken where 
prices have to be cut to secure orders, and good qualities of sheets 
at about £7 5s. up to £7 7s. 6d. per ton. 

The reports as to the of the engineering trade continue 
unsatisfactory; although locomotive and railwa; iage builders 
continue busy, in most departments there is a falling off, and tool- 
makers have comparatively few new orders — orward, 

Sir Joseph Whitworth and Co. have just completed the largest 

tube ever made in this country, or probably in the world. 
This is a steel tube for one of the 110-ton breech-loading now 
being built for the Government at Elswick ; the length of the tube 
is 42ft. 6in., the outside diameter 27*lin., and it is made with a 
forged hole 14fin. in diameter. The total weight of the tube as 
sent out from the works is 26 tons, but this if it had been a solid 
casting would have exceeded 40 tons, and the tube is a splendid 
specimen of one of Sir Joseph Whitworth’s specialities in hollow 
steel forgi 

The firm -_ also in hand several other te ge meen heavy 
steel forgings, and so busy are they in their steel department that 
further extensions of this branch of their works are being carried 
out ; one recent addition being an improved Siemens-Martin fur- 
nace capable of turning out 35 tons at a single cast. A number of 
very heavy marine cranks and shafts are in hand both for home and 
abroad, and amongst these is a steel shaft for a new steamboat 
which is being built for the City of Dublin Steam Packet Cmreny 
by Messrs. Laird and Co., of Birkenhead, and which I understan: 
is intended to be the swiftest paddle-wheel steamer ever sent out, 
The maximum outside diameter of this shaft is 30}in., the 
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mum 24in., with a hole from 14in. to 15in. diameter ; the throw of 
the crank is 5lin., the total length of the shaft 55ft., and the total 
weight 48 tons, This is a built up shaft forged hollow, which 
reduces its weight about one-third as compared with a solid shaft, 
and it will be finished ready to drop into its place on the steamship. 

In the coal trade of this district the month has opened with a 
general upward movement in the price of all classes of round coal, 
vongnag. vem 6d. to 1s. per ton, and in anticipation of this advance 
there has been rather a push of orders; but at the higher prices 
now being asked the giving out of further business has been checked, 
At the pit mouth prices now average about.9s. 6d. for best coals, 
7s. 6d. for seconds, and 6s. to 6s. 6d. for common round coals, with 
a few collieries quoting about 6d. per ton above these figures. 
Engine classes of fue) have been advanced 10d. per ton in the Man- 
chester district, but in other districts it is only in exceptional cases 
that burgy has been et up about 5d. per ton; and with the plen- 
tiful supplies of slack in the market, any general upward move- 
ment in this class of fuel would certainly seem to be out of the 
question. Good qualities of burgy can still be got at about 5s., 
ae _ at about 4s., and ordinary qualities at about 3s. per ton 
at the pit. 

For shipment there has been a moderate demand, and quota- 
tions for delivery at the high-level, Liverpool, or the Garston 
Docks, have been m ye up about 6d. per ton, 7s. 9d. being about 
the average for good qualities of Lancashire steam coal. 

rrow.—The improvement noticed in the hematite pig iron 
trade of this district last week I have to report has not been well 
maintained, and this week business has lapsed into its old dull 
state. The turnover is just now confined to the barest require- 
ments of urchasers, and therefore transactions are not of e 
extent, e shipments of pig iron for September were not only 
small, but they have kept at a low price during the past week. 
Foreign demand has, I notice, dropped off considerably, and there 
are at present few signs of a revival. The number of blast furnaces 
now at work in the district is about the same. Stocks, however, 
are not diminishing, and some time must elapse before they will 
be worked off. ices, though not quoted higher, are some- 
what firmer, mixed Bessemer parcels being priced at about 44s. per 
ton net at works, and No. 3 forge 43s. 6d. per ton. The tone of 
the steel trade is, perhaps, a little more cheerful in some depart- 
ments, but on the whole the trade cannot be said to be in anything 
like a satisfactory condition. Rails are remarkably quiet both on 
home and foreign account, and prices continue very low, orders 
being booked at about £4 15s. to £5 per ton. A fair demand con- 
tinues for merchant samples, special steel, hoops, and wire. 
the iron ore trade not the least improvement can be reported. 
Prices are nominally the same as they have been for some months 
Boat Bhipbuilders are quiet, and ow orders are being booked. 
and coke easier. ping inactive. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

At the Cleveland iron market, held at Middlesbrough on 
Tuesday last, there was but little business done. The improve- 
ment in tone previously noticed was, however, again discernible, 
and the firmer prices for foundry qualities of pig iron which have 
ruled during the t fortnight were maintained. Merchants’ 
quotations for No. 3 g.m.b. were 36s. 6d. per ton, but as they had 
but little for prompt delivery, the lion’s share of the busi was 


from the liability to flooding. Early in February the Sheaf broke 
into their workings underneath the Midland station, which is 
erected over that river. On the afternoon of the 25th inst. the day 
shift employed at the Nunnery pit were within an hour of ceasing 
their work, when a | had to take to their heels, such as could get 
away, for safety. 180 men and boys were then in the workings. 
Coal was being got about two miles from the bottom of the shaft, 
when two men who were driving a heading suddenly tapped 
water, which rushed out with tremendous velocity. The two men 
were able to slip into slits at the side in time to avoid being washed 
away, and the two in the gate were in greater peril; but one 
managed to grope his way through into an old path and scramble 
out, while the other, crouching in a slit, was imprisoned for three 
hours till the manager—Mr. W. J. Jones—and a party of explorers 
waded through the water and rescued him. Another poor fellow, 
in hurrying to escape, stepped into the spokes of a wheel on which 
an poo rope revolves, and the spokes cut off his foot as clean as 
if it had been done with a knife. ith remarkable fortitude, how 
ever, notwithstanding that his foot was torn away, he succeeded in 
extricating himself from the wheel before being rescued by his 
mates who had been working with him at the time. By clinging 
to the corves he kept himself from being washed away by the 
flood. All the other men got out without injury; but it was 
several oe ee the hi is cap of pumping 6000 
gallons a minute—before work could be resumed in the portions of 
the pit affected by the outburst. It ought to be mentioned that 
the triers had bored in the usual way, but, owing to the plan of the 
old workings at the Woodthorpe pit—where the work had been 
pet up—being incorrect, they had just missed the perilous spot. 
very drop of water which falls into the Nunnery pit has to be 
— to the surface a height of 100, 160, and 210 yards, as it is 
rought up at the Soaphouse, Manor, or Nunnery pumping shaft. 
The first note in the coal trade comes from the Mexbrough dis- 
trict, where, it is said, the price of coal for home consumption is 
to be raised in October—probably the first week—by 1s. a ton. 
Mexbrough has been better off than other districts in regard to 
shipping orders, and it is not unlikely that the coalowner may thus 
be emboldened to try for an improvement in price. he does so, 
the voice of the miner will be promptly heard on the wages ques- 
tion. In Lancashire an advance of 1s. to 1s. 8d. per ton is notified, 
to date from the 1st of October; and in this district the coal- 
owners, contrary to expectation, have determined to impose the 
usual 10d. to 1s. a ton extra which is generally added in October. 
The Barrow Hematite Steel C 


y, in a notice to the colliers 


In | employed in the Parkgate and Silkstone mines, deny that the men 


employed in the Thorncliffe seam would be secured five days’ work 
in each week for the coming twelve months, and state that, when 
notice was given to discontinue working in the Thorncliffe mize 
because it did not pay, no suggestion was made by any ber of 


48s.; Kinneil, at Bo'ness, 44s. and 43s.; Glengarnock, at 
, 50s. 6d. and 43s. 6d.; Eglinton, 45s. and 41s. 6d.; 
Dalmellington, 47s. 6d. and 43s. 6d. 

The manufactured iron and steel goods shipped from Glasgow in 
the course of the week embraced machinery valued at £31,070, five 
locomotives worth £8500 for Calcutta, £ sewing machines, 
£6650 steel goods, and £56,240 general iron manufactures. 

In the coal trade a large business has been done, the shipments 
at most of the ports being heavy. The cargoes despatched from 
Glasgow included 2865 tons for Genoa, 3470 to Cronstadt, 3058 to 
Demerara, 1979 to Canada, 2158 to San Francisco, 1785 to Bor- 
deanx, 1257 to Odessa, 1098 to Alexandria, and smaller quantities 
elsewhere. At Grangemouth, 18,292 tons were shipped; at Ayr, 
7867 tons; Troon, 6156 tons; and Irvine, 1381 tons of coal. 
quotations are without material change. 

No real Lp an has yet been made with the threatened agita- 
tion against the payment of mineral royalties. 

Messrs, William Baird and Co. are now en; opening up the 

‘ood minerals which they recently acquired from the feuars 
of Kilsyth. The firm have other large works in the immediate 
neighbourhood, and the railway facilities in the district were latel: 
much improved, so that the probability is that the Barrwood Col- 
lieries will be conducted with energy and spirit. 

The amount of new shigging launched from the Clyde shipbuild- 
ing yards in the course of September has been above the average in 
tonnage. There were 25 vessels put into the water, with a 
ir register of 37,012 tone, as compared with 23 vessels and 

1,510 tons in the corresponding month of last year. During the 
nine ths the 1 h 192, with an aggregate tonnage 
of 226,877, against 214 vessels and 291,330 tons in the same period 
of 1882. Taking the three quarters of the year, there is thus a 
decline of 62,450 tons. But the present state of the trade is far 
more unsatisfactory than these figures would appear to indicate. 
The new contracts placed in September were few and comparatively 
unimportant, and not nearly sufficient to fill the vacancies caused by 
the finished vessels. They are almost exclusively sailing ships, and 
the marine engineers are practically receiving no fresh work at 
present. Many workmen are being paid off in the shipyards and 
engine works, and the coming winter threatens to beeome one of 
the quietest on record in this important industry. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A POSSIBLE element of mischief is being industriously worked at 
Dowlais amongst the colliers, who have for some time been 
antagonistic against the present ents of the medical staff. 
They have sent in a request for amendment to the chief surgeon, 


the miners’ deputation that there had been any such pledge. Ac- 
cording to the employers’ statement, they offered to continue the 
working in one district of the Thorncliffe mine, provided they could 
be met by a concession on the part of the men to the extent of 
working an extra man in each ‘‘benk.” For the remainder of the 
men it was suggested that work should be found for them in the 
Silkstone and Parkgate mines upon the same conditions. This 
offer, however, was considered by the men and refused. They 
made another offer, which the men also declined, and they now 
suggest that Mr. William Pickard, of Wigan, should be invited to 
arbitrate. If the men accept this offer, the company purpose. 
pending a settlement, that the Silkstone and Parkgate men should 


done by makers at the combination figure of 37s. per ton. Forge 
iron was scarcely so firm in price. Smelters obtained 34s. to 
34s. 6d. per ton for it, sales at less than the former fi being rare. 

There is nothing new to report as to the finished iron trade. 
Few orders have been recently given out, and these for small lots 
only. Quotations are unchanged, ship plates being offered at 
£5 per ton, angles at £4 15s., and common bar iron at £5 2s. 6d. 
Exceptionally favourable specifications can be placed at prices 
slightly below these. 

he quarterly meeting of the Cleveland iron market will be held 
on Tuesday next. 

Messrs. Connal and Co.’s stocks of pig iron, both at Middles- 
brough and Glasgow, continue steadily to decrease. On Monday 
last the Middlesbrough stock was 54,739 tons, being equivalent to 
a reduction of 300 tons during the week. In their Glasgow store 
the quantity was 583,697 tons, or a decline of 505 tons. 

Shipments of pig iron from the Tees were remarkably good 
during September, 89,751 tons having been sent away. This is the 
best return since May, when the quantity was 92,750. tons. During 
August only 71,815 tons were shipped. e principal items in the 
returns for September were as follows:—Scotland, 24,845 tons; 
Germany, 21,036 tons; France, 7990 tons; Holland, 7867 tons; 
Wales, $648 tons; and Russia, 6270 tons. 

Messrs. Irvine and Co., shipbuilders of West Hartlepool, have 
been awarded a silver medal at the London International Exhibi- 
tion, for the pee they employed to raise the ship British 
Enterprise, which was sunk in the Tyne last year. 

Messrs, Sir W. G. Armstrong, Mitchell, and Co., Limited, New- 
castle, pay dividend at the rate of 7? per cent. per annum. 

Owing to dulness of trade, the Consett Iron Company has given 
notice to about 100 of its colliers to terminate their engagements 
at the end of next week. About thirty men will be paid off this 
week at the Grosmont Ironworks, near Whitby. 

The Ni tle Corporation has decided to set aside £5000 for 
the wages of operatives to be employed on public works during the 
coming winter. This will provide sustenance for a few of the 
many who are now involuntarily idle. 

The whole of the plant, stock, and stores at the Carr House 
Ironworks, West Hartlepool, will, by order of the trustee, be sold 
by auction on Thursday and Friday next. The principal items of 
plant are three trains of rolls for merchant iron, together with 
some good shears, steam hammers, and two locomotive engines. 

Messrs. Bolckow, Vaughan, and Co. have decided to erect four 
mens furnaces ins' of two, as at first reported. It isexpected 

t they will commence the manufacture of steel plates in about 
three weeks—that is if they can get any orders, which is doubtful. 
A mill has already been started for the manufacture of tin bars, 
and orders have been received which will last several weeks. 
These bars are Sin. wide by }in. thick, and are rolled into thin 
sheets by the stamped goods manufacturers and then coated with tin. 

The great sensation in the North at the moment is Sir W. G. 
Armstrong’s speech about the Esmeralda gunboat. Were Sir 

illiam not in so high a position as a man of science, and were 
his character not above all suspicion, he would at once be supposed to 
have been merely advertising the wares made and sold by his “‘ great 
and magnificent company.” But his opinion deliberately and clearly 
expressed upon a subject that he has studied more deeply than any 
man living, cannot wisely be h-poohed in that way. It is a 

rious matter for England and Englishmen to devise and supply 
possible enemies the means of crippling their own trade 
by commerce, an destroying their own national defences. 
dit ig an equally serious matter to proclaim from the house- 
tops, as it were, what and where are our vulnerable points. It is 


to'be hoped that when Parliament reassembles, attention will be 
ealled to Sir William’s speech, and a committee will be appointed 
& inquire into the truth of his observations. If such committee 
should report—as doubtless they will—that his views are sound 
ped correet, then the sooner the iralty builds a few cruisers of 
©) a type the better. And the sooner Sir William is 
fetained as the ee of the Admiralty, and prevented from 
plying foreign nations with gunboats superior to our own, and 
n telling them our most y1 le ts, the better also. 


THE SHEFFIELD DISTRICT. 
oa (From our own Correspondent. 
N Colliery Company, Sheffield, has had anoth 
fgrtling reminder of the danger in whioh it js perpetually working 


continue their work on the present terms. 

The President of the Sheffield Chamber of C Mr. J. 
Willis Dixon—addressing a meeting the other day, stated that 
trade was not g , and the prospect was not cheering. The 
causes were not far to seek. Sufficient explanation could be found, 
owing to the excessive railway rates, foreign hostile tariffs, 
Canadian tariffs, and to the condition of things at the Cape and in 
Egypt and Madagascar, as well as in China and other Eastern 
countries. Of course foreign countries could do as they liked with 
their own tariffs, and would not admit of any interference from 
the British Government. But he contended that our Government 
need not have practically told Lord Derby he could do what he 
liked in Madagascar, and Britain would not interfere. This was 
plainly contributing to the decline of British trade. For the past 
eight months the trade returns for the Cape were only five millions, 
compared with eight millions during the corresponding months of 
last year, showing a decline of about 40-per cent. Mr. Dixon then 
mrs statistics showing the decline of Sheffield trade. Quoting 
rom the summary given from the Board of Trade returns in THE 
ENGINEER, and peastiady applying these and other figures, 
he pointed out how the imports had increased since 1869 in 
proportion to the exports. In 1869 the imports into this country 
were of the value of 295 millions, and in 1883 they were 
426 millions. The exports in 1869 were 189 millions, and in 1883, 
239 millions, so that whilst the imports had increased by 
150 millons, the exports had only increased by 50 millions, and 
none of the increase had come to Sheffield. ‘‘The steel rail trade,” 
added Mr. Dixon, ‘‘ has gone; the ship plate trade—not armour- 
plates—has gone ; steel and cutlery all show tremendous drops, 
whilst it is now said that the Government contemplate competing 
with four of our leading firms in the manufacture of steel guns. 
Such is the state of things, and I can see no way to improvement 
until we have lower railway rates, foreign tariffs less hostile, and a 
more business-like Government. When that time comes, Sheffield 
will compete with the world, and we shall have a glorious trade 


again.” 

The mye Patent Railway Wheel and Wagon Company 
has been ly wound up, the liquidation closed, and the com- 
pany dissolved. The last meeting for this pu was held at 
the office of the surviving liquidator, Mr. W. Fisher-Tasker, 
Wharncliffe-chambers, Sheffield, on Tuesday. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A FAIR business has been done in the Glasgow warrant market 
in the past week, although much less animation has prevailed than 
was the case a week ago. ‘he amount of the shipments has 
always an appreciable influence on business, and those for the past 
week were unsatisfactory. ‘They amounted in the aggregate 
9242 tons compared with 11,021 in the preceding week, and 13,238 
in the corresponding week of 1883. These figures were somewhat 
disappointing, because p certain quarters the hope was growing 
that the exports were destined to be heavy week after week for a 
considerable time. The inquiry on the part of Germany has been 
improving, and the business with the United States and Canada is 
better than before, but the shipments elsewhere are small. Since 
last report a furnace has been extinguished at Dalmellington Iron- 
works, leaving a total of 98 in operation, as compared with 114 at 
the same date last year. The stock of pigs in Messrs. Connal and 
Co.’s stores is 485 tons less than last week. n 

Business was done in the warrant market on Friday at 
41s. 8d. cash. On Monday the tone was firm at 41s. 74d. fo 
41s. 9d. cash in the forenoon, but in the afternoon 41s. 8d. was 

uoted. ‘Transactions took place on Tuesday at 41s, 7d. and 

s. 74d., and back to 41s. 7d. cash. Business was done on Wed- 
nesday at 41s. to 41s, 74d. cash. To-day—Thursday—the 
quotations were the same as yesterday, the tone of the market 
being quiet. 

The quotations of makers’ pigs have been remarkably firm; 
indeed, in some instances they are again sli i 
Gartsherrie, f.o.b. at Glasgow, _ ton, No. 1, 56s. 6d.; 
No. 3, 57s.; Coltness, 60s. 6d. and 62s. 6d.; Langloan, 58s. and 
52s. 6d.; Summerlee, 54s. and 47s. 3d.; Calder, 43s. 6d. and 47s. 6d.; 
Carnbroe, 51s. and 47s.; Clyde, 4%s. 6d. and 45s. 6d.; Monkland. 
43s, 9d. and 40s. 9d.; Quarter, 42s. 6d. and 40s. 6d.; Govan, a 
Broomielaw, 48s. and 40s. 9d.; Shotts, at Leith, 54s. 6d.and 52s. 64.; 
Carron, at Grangemouth, 4%s, {specially selected, 538. Gd.), and 


but obtained no reply, the medical officer ing that the com- 
plaint came from a few discontents only. Upon this a yote was 
taken, and 4000 colliers declared the: veg in sympathy with the 
complaints, only ten colliers refusing to vote. tters now look 
serious, and a rupture is imminent. 

The strike amongst the men of the Gloucester Wagon Works 
continues, and it is expected that the services of other men will be 
fortnightly p being widely adopted th 

e fortnightly pay system is being wide’ amongst the 
colliers in the Neath and Swansea district, a at a late meeti 


In the steel trade there is the same inaction as I have so long 
recorded, and a good steel rail order is neyer seen. Works manage 
to rub along with a few turns per week 
Sse but there is not a healthy sign to be noted any- 
where. 

The iron clearances from the Welsh ports last week were 
uncommonly small, as will be seen from the list—480 tons of tin- 

lates to New York, 272 tons of iron to Rouen, and 258 tons to 

io Grande. The condition of the iron trade could scarcely be 
worse. I heard of sales effected at Cardiff this week for 10s. 3d. 
per ton, but can only hope it was under some exceptional circum- 
fiance. That trade is bad, and prices ruinously low, there can be 
no doubt. 

In the coal trade we are met with a more vigorous condition of 
things, though even there all is not of the best character. ices, 
for instance, are low. No. 2 is quoted at 8s. 3d. to 8s. 6d.; No. 3, 
9s. to 9s. 3d.; and the best colliery screened fluctuates from 10s. 3d. 
to lls. per ton. Pitwood is quoted at 18s. Small steam is be- 
in greater rom the cholera i y, whicl i 
upon that as of trade at Cardiff. 

The large coalowners are moderately well occupied, but I have 
noticed a congestion on the Taff Vale Railway at times, which is 
not due to faulty railway ements, but simply a dearth of 
business at Cardiff docks. On Monday last, for instance, the road 
collierywards from Cardiff to Cathays was a mass of coal wagons. 
Fortunately the congestion was not continued long. The clearance 
from the docks at Cardiff last week to foreign destinations reached 
127,000 tens. From Newport there was not @ marked export, 
although there is increased coal traffic coming from the Rhondda. 
The total export and coastwise was near 50,000 tons. 


One fine steamer of 3000 tons is now loading at this ff 


is the Dundee, and she is going to take the Powell Du coal to 
India, all of which will be run upon the new Rhondda line at a 
saving of time and rate. 

The Taff Vale Railway Company contemplates more extensions. 
For half a century it has been one of the most unprogressive of 
lines, but in its old age it rivals the youngest. The latest idea is 
to run a line from Penarth railway to Barry. 

The Barry Dock and Railway prospectus is now before the 
ublic. First issue, £100,000 in 10, shares of £10 each. The 
irectorate is of unquestioned standing and financial capacity, and 

the character of support guaranteed may be inferred from the fact 
that the list closes on the 19th October. The time estimated for 
completion will be from three and a-half to four years, during which 


to}, good deal of angular difference may, by modification and conces- 


sion, be smoothed away. 

The Gelli strike continues, and I see it was mentioned at the 
Rhondda monthly meeting that e numbers of colliers contri- 
bute to the relief of the men, though arbitration has been ay 
offered. This is going direct in the face of thé sliding scale, 
should not be countenanced. The coal development’ continues. 
In addition to the new sinkings reported lately, I hear of exten- 
sive projects in the Ely Valley. 


’ At Liantrissaint the Llantwit Ash Colliery ig to be re-st 
Af Plymouth the old will be in ay 


a few'days “ 

' Business at Swansea is brisk, and the a) > export is wel 

= Rogen while the Prince of Wales and South tips are compara- 
ivi 1die?t 

4 There has been a good week’s work in the Forest of Dean, and 

what with new companies and changes, prospects in the district 

are decidedly improving. 


Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—W. E. Beade, chief e eer, 
to the Pembroke, for service in the’ Rambler; George M’Ewen, 
acting chief engineer, to the Indus, for service in the Acorn ; W. 
Scott, engineer, to the Cambridge, for service in the B 3 
hite, pee to the in Scout ; 
James Stiven, chief engineer, to the Indus, additional, for service 
in the Resistance. 


on small orders, altera- 


¢ 
& 
at Landore, Swansea, it was hoped that it would be the genera j 
rule throughout the collieries. This I cordially endorse. Long 
pays are pernicious, and lead to a good deal of improvidenee, ; 
The staple industries of Wales show little change. Tin-plate is 
drooping more, and while stocks are increasing, prices are lowering. 
The expected demand from America still lags, and in- ———— 
makers are offering ordinary coke for as low as 14s. 6d., to effect a 
clearance. . 
/ 
| 
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Patent-ofice Sales 
much unnecessary trouble and 

both to themselves and to the Patent-office 

giving the number of the page of THE ENGINEER at which 


the Specification they require is referred to, instead of 

giving the proper number of the Specification. The 

mistake has been made by looking at THe ENGINEER 

Index, and giving the numbers there found, which only 

refer to the pages, in place of turning to pages and 
ing the numbers of the Specisication. 


Applications for Letters Patent. 

*,* When patents rr been “communicated,” the 
“name and address of the communicating party are 
printed in italics. 

23rd September, 1834. 
Pranororte Vans for Removrixec, E. Price, 


vizes. 

12,685. Sicnaus, C. A. Peltzer.—(H. Wiesen- 
thal, Aachen.) 

12,686. Sarery and ALar™ J. W. Blakey, Leeds. 

12,687. Maxine Sree. with OpeN-HEARTH FURNACES, 
J. Riley, Glasgow. 

12,688. CovpLine Rattway Wacons, G. Richard, Plan- 
tation. 

12,689. for Fiusn &c., J. Walker, 
Birmingham. 

12;690. Consemprion of Smoke, &c., W. Kneen, Bar- 
row-in-Furness. 

12,691. Saears, D. Ward and P. Ashberry, 

12,792. Ispicatrxnc Amount of Liquip in Lamps, J. 
Hargrave, Burley. 

12,693. Sappe Bars, W. J. Lan; , London. 

12,694. Ficrertnc Macuryes, J. A. Crocker, London. 

12,695. CLeanstnc or Gray, &c., W. Bone, 
London. 

12,696. Brcycies, &c., H. Cooper, London. 

12,697. Uncrvovs, &e., Mixture, for Toret, F. Oppen- 
heim.—{ E. Dautrevauz, Paris. 

12,098. Cotiars for Horses, &c., R. King, Bristol. 

12.699. ABSTRACTING WATER from A’ ATMOSPHERIC AIR, 
J. W. Furrell, London. 

and Marcues, A. Berkeley, 

naon. 

12,701. Vatve, W. R. Oswald, London, and J. R. Wil- 
liams, Brockley. 

12,702. &c., Jorstrsc MatTeriat, W. R. 
Oswald, London, and J. R. Williams, Brockley. 

12,703. Ecectric ays, J. Y. Johnson.— M. 
"Bentley and W. H. Knight, U.S.) 

12,704. Srzam Excavators, E. de Pass.—(L. G. le 
Brun, Paris.) 

12,7'5, Looms for Weavisc Loor Fasrics, R. Blake, 
Glasgow. 

12,706. Vatves, W. W. Adams, London. 

12,707. Connecting AnimmaLs to Ventcies, J. 
Ema nuel, Canonbury. 

12,708. EmpLoyrse HEATED Arr in DryixG VEGETABLE 
and other Svgstances, 8. C. Davidson, London.— 
29th July, 1884. 

12,709. VENEERS of Woop to C. 0. G. 
London. 

Sream WasHinc Macurne, &c., C. O. G. Napier, 

12,711. Smoxe Furwaces, &c., A. C. Hen- 
derson.—(M. Krudewig, Germany, and W. Kloh and 
I. Hymes, U.S.) 

12,712 Feut for eee! 8. Frankenberg, London. 

12,713. Distsrectant, &c., W. G. Gard, London. 

12,7 714. Gas Encrngs, A. W. L. Reddie.—(P. Murray, 


12,715. Boots, &c., W. London. 

12,716. BurroN-ROLE Mecuanis for Sewixc MACHINEs, 
D. Mills, London. 

12,717. SAFETY -stoprer, L. A. Groth.—(F. F. Almquist, 
Stockholm. 

12,718. Treatise PaospHatic H. Brunner, 
Liverpool! 

12,719. Suurries, J. Harvey, London. 

12,720. Larp Rerrine, &c., C. F. Hodges, Waterford. 
12, 721. Swiss EMBROIDERY, E. Aeschlimann and H. 
, London.—(Kuhn Bros., Degersheim.) 

12,722. EXTINGUISHING Fires, H. H. Lake.+{J. W. 

Bishop, U.8.) 
12,723. Creantnc Topacco Pips, 8. Grafton, London. 
12,724. Two-WHEELED VeuIcLes, G. H. Morgan, Lon- 


don. 
12,725. Evecrrotytic Extraction of Coprer, E. Mar- 
chese, London. 
12 726. Printrisc Macuryery, H. J. Haddan.—(A. 
Kolb and A. Tischler, Vienna.)—8th July, 1884. 
12,727. TransFeRRING Desicns, H. J. Haddan. 
olb and A. Tischler, Vienna.)—8th July, a. 
12,728. Sarety Haspie Bar for Bicyc ues, C. 8. Snell, 
London. 
12,729. Ammounrtion for ORDNANCE, W. Hope, London. 
12, — Row Boats, 8. Pitt.—{J. Prince a FC. Clark, 


ris.) 
Curme Cocks, A. L. A. Remanéand E. Roberts, 
London. 
24th September, 1884. 
12.732. BLeacninec Frprous Marteriats, &c., R. and A. 
Townsend, Glasgow. 

12,733. Luspricatine Pistons, &c., of Motive Power 
Enornes, W. M. Musgrave and J. Prestwich, Man- 
chester. 

12,734. Uritisinc Trpes and Streams, W. Walton and 
T. Irving, Bishopwearmouth. 

12,735. AuTomaTic Motor, J. Horton and J. T. Arm- 
strong, Hanley. 

12,736. Porntinc Toor, J. Blacka, Todmorden. 

12,737. Brace, &c., Bucxies, C. N. Eyland, Bir- 
mingham 

12,738. ‘ComBINED Avrtomatic Bott, Lock, and BURGLAR 
ALARM, wder, Birmingham, 

12,739. and Tres of s, G., J. H., and F. 
Taylor, Nottingham. 

Bearrnos for Traps, &., G., J. H., and 

F. Taylor, Nottingham. 

12, 741. EXPaNsion of AIR or Gases by Heatrxc, R. 
Kennedy, Glasgow. 

12,742. Musicat Instruments, W. C. Jones, Chester. 

12,743. Cooxinc UTEnsis, J. Simmonds, Bristol. 

12,744. Cartripces, W.P. Thomson (L. G. Bachmann, 
Brussels. 


8.) 
12,745. Looms for Weavina, J. Edelston, Manches' 
12,746. Macuives for Comprnc Woot, &e., J. Midgley 
and . Beanland, Halifax. 
12,747. Stoves and CooKINe Rances, W. Shaw, Glas- 


gow. 

12,748. Errectixe GRADUAL Pressure, A. Porecky, 
London. 

12,749. Automatic Rartroap Gates, W. Clark.—(0. H. 
P. Cornell, U.S.) 

12,750. Woopen and other Cummyey-pteces, 8. B. Sut- 
cliffe, London. 

12,751. Stoppers for Botties, W. J. Hanson, Halifax. 

12,752. Prixtoxc from ENGRAVED PLaTEs, H. E. New- 
ton.—(C. Chardon, Paris.) 

12,753. Sprinc Power for Drivinc Macuivery, E. 
Marshall and G. Phillips, Birmingham. 

12.754. Covertnc ELecrricaL Conpuctors, G. C. 
Taylor and E. T. Truman, London. 

12,755. Manvuracture of HypRates of Barium and 
Strontium from their Ores, H. L. , jun., 
London. 

2,756. Fasric Groves, H. Weston and C. Lunn, 

London. 

2,757. CaRDBOARD Boxes, W. Page, London. 

Boxes, C. A. Morris, 
erne 

12,759. INTERMEDIATE THReaps of SILK 
Lace produced on EmMprorpery Macuines, J. Ram- 
sauer, London. 


12,760. Pasrenines for Cravats, &c., T. K. Scruton, 

Locks and LaTcHEs, &c., C. D. Douglas, Lon- 

12,763 763. Wree Drawers’ Piares, W. 
London. 


Millington and R. Woodhouse, 
12,764. EvecrricaL Conpuctine Cases, J. D. F. 


Andrews, London. 
12,765. for Burnie Bricks, W. Day, London. 
12.766. Sarery Vatves for KitTcHEN ices, W. 


Dilworth, London. 
12,767. MANUFACTURING Picments, W. D. Curzon and 
&. Jones, London. 
12,768. Constructinc Deck Hovses of Sutps, A. B. 
lt, London. 
12,769, FrrE-cuarp, H. Plunkett, London. 
12,770. Ratcnet Dritits or Braces, H. A. Stuart, 
Fenny Stratford. 
12,771. Screw Lirrinc Jacks, H. A. Stuart, Fenny 
Stratford. 
12,772. PHorocrapnic Cameras, Shew, London, 
12,773. Prercinc Wooo, G. Lines and A. Bridgman, 
ndon. 
25th September, 1884. 


12,774. Borries with ArRaTep Waters, W. 
Bruce enhead. 


, Birk 
12,775. Vessets of Various Forms, &c., G. 
Wicks, Berwickshire. 
12,776. Tramway Enotes, R. Wilson, Manchester. 
12,777. Tramway Enarnes, R. Wilson, Manchester. 
12,778. Covertnes for Suips’ Decks, &c., D. W. 
Cuthbert, Glaszow. 
12,779. Neepies, A. W. Perkins, Birmingham. 
12,780. SEWER-GAS INTERCEPTORS for Drains, W. J. 
Hinitt, Birmingham. 
12,781. Covers for Corks, J. F. Smyth, Belfast. 
12,782. Vertical Rott Sucar Cane CRUSHING MILLs, 


mwick, G! Ww. 
Bass, P. Mooney, Man- 


Types for F. Wicks, 


12 for Inpicatinc Siens by Evec- 
Tricity, G. Binswanger and ker, jon. 
12,786. Bott and Nur for Railway Purposes, W. 

Corteen, 


12,787. 
London. 

12,788. DRAWING om. <. R. Leonard, Birmingham. 
RATED Liquips, &c., T. Cockcroft, 
ndon. 


12,790. Rotary Pumps, J. H. Storey, London. 

12.791. Pesnoupers, C. 8. Ware, London. 

12,792. Exvecrric Lamps, C. A. Allison.—(C. A. ron 
Welsbach, Vienna.) 

12,793. CompounD APPLICABLE for Irox, H. 
Camphell.—( WV. W. Ker, United States.) 

12,794. ConverTIBLe Sora, A. Darbord, London. 

12,795. Horse SHors G. J. Harcourt, London. 

12,796. SHapinc Eye-HaNDLEs for SHOVELS, J. Richards, 


ndon. 

12,797. Benpinc or Spape Hanpies, J. 
Richards, London. 

12,798. ApsusTaBLE Exicrricat Resistance, H. F. 
Joel, London. 

12,799. Lone Boots, D. Wiltshire, London. 

12.800. Acruatinc Boxes in Looms, 
W. T. Whiteman.—(G. Schwabe, Biala. 

—_— TREATING NaTURAL and ARTIFICIAL GRASSES, 

undell, London. 

Voitaic Batrerres, D. G. Fitz-Gerald and T. 
J. Jones, London. 

12,803. Compounp CaemicaL Cements, E. Robbins, 
London. 

12,804. Corkscrew, M A. Wier, Norwood. 

12,805. Seamiess Tuspes, E. de Pass.—(La Société 
Industrielle et Commerciale des Métaux, Paris.) 

12,806. Coxvertinc PeTRoLeum into Acrps, &c., J. 
Imray.—(B£. Schaal, Stuttgart.) 

12,807. Propuction of the Acrp Eruers of Resrnovs 

ums, J. Imray.—(2£. Schaal, Stuttgart.) 

12,808. ArRiaL Macuines, P. D. Hedderwick, London. 

12,809. Waste Gaseous Propucts of Com- 
Bustion, E. Biedermann and E. W. Harvey, London. 

12,810. Catico Macurixes, T. McKillop, 
London. 

12,811. Gravine Docks, J. Donald, London. 

12,812. HIGH-PRESSURE VALVE 

ann, London. 

12, 813. TRACTION Enatnes, &c., 8S. Lawrence, London. 

12/814. Vottaic BatreRies, FE. P. Timmins, London. 

12,815. Lock Nuts, W. Saunders, London. 


26th September, 1884. 
12,816. Heatinc Apparatvs, J. Stephens, Stonehouse. 
12,817. Couptincs for Carriaces, C. ley, 
Leek, Staffordshire. 
12,818. "MeasuRING Tap, J. Tucker, Walthamstow. 
12/819. Measurisc Apparatus of Macuives for 
Beamino Yarn, H. Barnes, Halifax. 
12, Securinc METAL EYELETS, F. 0. Levander and 
E. Hill, Manchester. 
. Water Merers, T. Robinson, Bristol. 
12, 822. HYDROCARBON Burner, C. 
12,823. FisH-PLaTE Bouts, J. Glover and C. Walton, 


824. for Seconpary Batrerizs, R. 

a 825. 26, Boxes for Matcues, &c., 8. B. Whitfield, Bir- 

12,826. Cueck-stTraps, &c., for Looms, J. Hardacre, 
London. 


on. 
OPENING and CLosinc Wixpows, W. Corteen, 


12,827. Bencu Cramp, J. Horner, Leeds. 

12,828. Strauver for Soap Boxes, E. B. Baller, Bir- 
mingbam. 

12,829. Dress Improvers, C. Reubens, London. 

12,830. Acents for TrEaTiInc Sewace, J. W. Slater, 
London. 

12, Feepinc Cakes for Anima.s, B. C. and L. C. 

pper, 

12,832. Last, C. Varley, Durbam. 

12,833. Drymsc Wet Ciorues, A. H. Kuhlmann. +0. 
‘Schimmel and Co., Chemnits} 

12,834. Curomic Acip, &c., W. A. Rowell, London. 


12,835. RecuLatinc &c., W. T. H. Carring- 
ton.—-(B. F. Law, U.S.) 

12,836. Krre, I. K. ag London. 

12,837. Courtine Hepces, W. Houseman, Yorkshire. 


12,838. TeLemetTers, H. J. ‘Haddan. —(Z. P. Charlier, 
Charleroi.) 

12,839. Umprevias, A. Coke, London. 

12,840. Coystruction of Supways, &c., P. Bovill, 


London. 

12,841. Soap, C. Harrison, London. 

12,842. Gas Enorves, A. Davy, London. 

12,843. Hyprav.ic Horstine Gear, A. Steven, London. 

12,844. TELEPHONIC Apparatus, D. Sinclair, London. 

12,845. &c., FEeaTHeRs, P. 
Jensen.—( Messrs. Cohn and Bichel, Berlin.) 

12,846. Ovens, 8. Peacock. London. 

12,847. Crank Suarrts, J. P. London. 

12,848. Cures, &c., J. , Lon 

12) 849. CyLinpeRs for Hypraviic Ww. R. 
Lake.(La Sociéte Anonyme des Anciens Etablisse- 
ments Kail, Paris.) 

12, ‘850. ELECTRICAL &c., J. D. F. Andrews, 


12,851. RemovaBLe Hurts, &c., D. Nicoll, London. 
12,852 Paper Fasteners, P. P.M. J Justice.—(&. W. Ball, 


12, 853. DirEcTINe —_ for Down Cast VENTILATING 


Suart, 8. Low, 
12,854. ELEcTRIC TRANSMITTING INSTRU- 
MENTS, A. F. St. George, London. 
27th September, 1884. 
Tripops or Supports, W. Watts, Man- 


iter. 
Borrte Wasuine Macuives, J. B, Foxwell, 
Manchester. 


12,857. Coats, Vests, &c., R. J. Spink, Oswestry. 

12) 858. CARPETS, W. Mitch Manchester. 

19,859. Securrna Rai.way Tires, T. Foster 
and E. Morris, Manchester, 

for Borries, A. Morris, Walton-on- 


12,861. Drivine W. P. Thompson.- (Cc. 0. 
Gekrckens, 
12,862. Siac Boxes, 


12,863. Pea Tram 
12,864. 
stone, hester. 
12,865. Goan Forks, A. Copley, London. 
12,866. Tosacco Pires and Cicar Hoipers, G. C. 
Braendlin, Olton, near 
12,867. Lerrers for WritIne and PRINTING, T. Moir, 


12, AccommopaTion and other Lappers, J. Link- 
jeter and T. Link leter, Tynemouth. 

12,869. Sorrenrno, &c., Frsrous R. Town- 
send and A. W. ‘Townsend, G 

12,870. Stream Trap, R. Hargraves, Bolton. 

12, 871. EccLEsIASTICAL FLOWER PRESERVING VASE, 
W. M. Meredith, Edinburgh. 

12,872. Wrencues, W. H. , Birmingham. 
12,873. Bicycte SADDLE and SPRING Compinep, W. C. 
Herring and . Hay, don. 

12,874. Mixers’ SAFETY Lamps, W. Morgan, London. 
12,875. Sasu Fastener, W. J. Stokes, London. 
12,876. Laminatinc Merats, C. Cheswright.—(d. Ches- 
wright, Bordeaux.) 
12, ILLUMINATING and HEATING Gas, H. W. Wims- 
hurst, Anerley. 
12,878. Borrte Stoprer, C. Kilmister, 
to 


Brigh 

12,879. Casts of and Gums, W. R. 
Wheelock, London. 

12,880. Lock Protector, G. Trice, London. 

12. Curtixnc and J. Menzies, 

12,882. WasHinc Macuings, W. H. McDougall, London. 

12/883. AUTOMATICALLY Moorinc SUBMARINE MINES 

and Torprpogs, C. L. Ottley, Chiswick. 
REBEATING Furnaces, E, de Pass.—(L. Joubert, 


is.) 
12,885 Socks and Srocxrnes, the Seamless Hosiery 
Company, Limited, and C. James, London. 
12,886. JoinTinG of Pipes, E. B. Ellington, London. 
12,887. Hypro-preumatic Gas Stove, W. H. Beck.— 
W. Schneur and N. Despotopol, Paris.) 
12,888. Bricks for Burtprxa, W. B. Smith, London. 
12,889. Tupes for Spixnino, &c., H. Parker, London. 
12'890. Recutatina the Supply of WaTER into STEAM 
Boxers, W. R. Alexander and ‘ooth, London. 


. W. don. 

12,892. Carriace Brakes, H. J. Haddan.—(B. Nicaud, 
Charenton.) 

12,893, Dryine Kitxs, H. J. Haddan.—(P. Colpaert, 
Audenarie.) 

12,894 Textite and other Fasrics, W. Jackson, 


London. 

12,845. Evecrric Ramway Sicnaus, W. V 

12,896.. Weavine CLotu, W. B. Robinson, 

12,897. Stoppers for Borries, F. H. Fearns, 

12/898. Suarreninc Cuttine Toors, W. L. Wise.—(C. 
S. Thomascn, Indore. 

12,899. Excrnes Workep by Pressure, J. C. 
Chapman, London. 

12,900. Markers, H. C. Seddon, Rochester. 

12,901. IupaRTING to GLass the APPEARANCE 
MARBLE, J. Budd, London. 

12,902. DecoratinGc Guass, J. Budd, London. 

12,908. Uriiisation of MuscuLar Power, W. R. Lake. 

A. C. Patard, Paris.) 

12,904. DistRiBvTION of Steam, W. R. Lake.—(C. A. 

“Tandsée, Constantinople.) 


29th September, 1884. 

12,905. Ixsecror, W. B don. 

12,906. Application of the ILECTRIC Licut to 
inc the Intrer1or of Bakinc Ovens, W. D. Gooch and 
8. Sharp, London. 

and CLosinc Winxpows, E. Smith, 


12, Carriaces, H. and H. G. Longhurst, 


12,910. CLosinc and Bort ies, 8. Bunting and 
for Steam Borzers, J. Thom, 
91 Ps, or 
Barrow -in-Furness. 


12,912. Rerorts, J. Hislop, Glasgow. 
12, CorrucaTep Furnaces and Fives, J. G. 


G 
12,914. RAILWway SIGNALS, J. Gaskell and 8. Wilcock, 
Manchester. 


12,915. Courtine for Rarrway 
Stock, J. Lees, Clarksfield. 

12,916. "SELF-FEEDING Gas-HEATING Apparatus, 8. 
Lampard, Portsea. 

12,917. Hypro-geLecrric Battery, G. Bolle, London. 

12,918. CarBonisine E. Johnson, London. 

12,919. pour Empossep Patterns to Fasrics, B. 


of 


12,920. Hypravtic Macuinery, C. Davy, 


ndaon, 
12,921. WaTER-wasTE PREVENTING CisTERN, A. Whin- 
cop, London. 
12,922. Menpinc Masts of Snips, &c., 8. Bellotti, 
London. 
12,923. RecuLatinc the Va.ves of Excrnes, &c., W. 
Stevens, Halifax. 
12,925 PPERING BOTTLES, ‘agan, Bagnall, 
and 8. Skerritt, Sheffield.” 
12,926. Curinc Tooruacue, 8. Goldmann, Saxony. 
12, 927. Bet Fastener, P. Koch, London. 
12,928. Furnaces, R. H. rn, London. 
1 Preservine SmoKkED Fisu, O. Syllwasschy, 
mdon. 
12,980. AMALGAMATING GoLpD and SiILverR with Quick- 
SILVER, G. W. Moon, London. 
12,931. CANDLES and Hocpers, J. Y. Johnson.—(C. 
Goublier, Paris.) 
12,932. Sicntinc, &c., BREEcH-LoaDING Cannon, R. 
—{A. Joyeux, Sévres.) 
2,933. Propucinc Dirrerent Souwns, A. C. Hill and 
a) R. G. Smythe, London. 
12,934. Fitrinc Seats or SappLEs on VELOCIPEDEs, J. 
K. Starley, London. 
12,935. AuceR Brrs, A. M. Clark.—(W. Dimitt and 
C. H. Irwin, United States.) 
12,98, Pires for Heatino, &c., Purposes, T. Christy, 


on. 
12,937. Cement Testinc Macuine, V. D. de Michele, 
London. 
12,938. Sprinc Atracnment for Braces, &., J. 
Caulk 


x don. 

12,939. ALUMINIUM and its ALLoys, J. G. Willans, West 

ampstead. 

12,940. Matt Piovens, M. Robertson, London. 

12,941. Vessets for Foop and WaTER ‘for Horses, &c., 

J. R. Cunnington, London. 

12,942. SHapinc Sreer, &c., J. Dixon and C. J. 
Appleby, London. 

12,948. Conpgnsinc the Exnaust of Steam 
‘A. Greig, London. 

12,944. ORNAMENTING CERAMIC ARTICLES with Guass, 
H. Imray.—(A. Schierholz, Plaue.) 

12,945. FaciLiTaTINe the TAPPiNo of Casxs, &c., A. H. 


Mure don 
12,946. and PREssinG MACHINES, 
‘'almer, London. 
12,947. VENT Peas, J. West, Lon 
12, and Cigar, &c., 8. 8. Allin, 
12,949. Demouition of Sus-aqueous Oxsects, W. R. 
Lake.—(J/. Lauer, Vienna.) 
12,950. 7 or Tursines, A. J. A. Du- 


moulin, London. 
12,951. Rattway, &c., Rais, J. M. Burke, 
London, 


12,952. Stow Morion Focussing for 
or CompounD Microsoopr, J. Swift, 

12,953. Printinc W. H. Davis.—(G. B. 
‘Scott, United States.) 

12,954. Canpies, L. J. Pirie, London, 

12,955. TitLs, T. A. Davies, London. 

12,956. Uriiisinc CoMPRESSED AIR as W. R. 
Lake.—(Viscount A. du Breuil and J. P. de Coétivy, 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


308,432. Too. ror Turninc Rovunp TeEnons, 
Howind, Jackson, Mich.—Filed January 23rd, oa 
Papier A tool for turning round tenons, consist- 
ing of a mandrel carrying the cutters, and a reciprocat-' 
treing guide sleeved outside of said ee 
oubstennenne as and for the purposes described. ( 
tool for tounies round tenons, consisting of a hallow 
mandrel, and cutters secured thereto and projec 4 
aunt the end of said mandrel, in combination wi 
ting centreing guide consisting of a collar 
with rs secured thereto and projecting therefrom, 
knives, substantially asand for purposes 
specified. (3) A tool for turning round tenons, con- 


[303 452 | 


pone of a hollow or partially hollow mandrel, cutters 
secured to the same and projecting beyond the end of 
said mandrel, a co sleeved on said mandrel, with 
fingers bevelled on an te 
paris constructed, operating su 
stantially as and for thi set forth. 


308,790. ApsusTaBLE CRANK Bdward Barrath, 
Brooklyn, N.¥.—Filed January 9th, 1884. 
Claim.—U) An adjustable crank shaft constructed 
substantially as herein shown and Sonera and con- 
sisting of the shaft sections havin 
with excentric female screws of di ay di 
and reverse screw 
oblong central the screw having exterior an 
interior screw threads, and the crank having oblong 
ends and male screw threads, as set forth. (2) In an 
adjustable crank shaft, the combination, with the 
shaft sections A, having heads B, provided with 
excentric female ‘screws C D of different diameters 
and reverse screw threads, of the male screw E, having 


open J perforations, the crank H, having oblong ends 
male screws I, and the screws J, having exterior 
threads, substantially as herein shown 
escribed, whereby the crank can be readily 
sajusted and will be securely held, as co forth. (3)In 
an adjustable crank shaft, the combination, with the 
shaft sections A, having heads B, and the crank or | of 
the index M, substantially as herein shown and 
indicated, as set forth. 


and 
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THE CHILIAN CRUISER ESMERALDA. 

Tus vessel is now on her way to Chili, having left 
Plymouth early in September, and she constitutes 
a very important addition to a navy which is already 
the most powerful on the Pacific coast of the American 
Continent. She has been designed, constructed, armed, 
and equipped for sea on the Tyne by Sir W. G. Armstrong, 
Mitchell, and Co., being the largest war ship yet completed 
by that firm, which has long made a — of swift 
heavily-armed cruisers, and is now undertaking at their 
new Elswick Yard the construction of all classes of men- 
of-war, armoured, protected, or unarmoured. Being the 
first example afloat of the protected-cruiser class, the 
Esmeralda has naturally attracted great attention, both 
from our own naval authorities and from the representa- 
tives of foreign navies. She is the pioneer of a class which 
will rapidly increase in numbers, and of which much will 
be heard in future naval wars. In addition, she embodies 
many novelties in structure, propelling apparatus, guns 
and gun-mountings, and her trials have i watched 
closely in consequence. These trials have been completely 
successful, and much has been learnt from them that must 
be influential on future construction. 

We give two illustrations on page 278 taken from photo- 
graphs. The firstillustrates the mounting of the 25-ton chase 
guns, and the second affords a view of the broadside arma- 
ment of 6in. guns. To these illustrations a brief description 
of the salient features of the vessel may be added. She is of 
moderate size, as modern war ships go. Her length is 270ft., 
breadth 42ft., draught of water fully laden about 18$ft., 
and displacement less than 3000 tons. Her hull is steel- 
built; she is framed on the ordinary transverse system, 
and is not wood-sheathed or coppered. There are three 
complete decks. The upper or gun-deck is about 11ft. above 
water, and upon it all the heavy guns are carried in the 
open. The main deck is about 5ft. above water, and it is 
oceupied throughout by most excellent quarters and cabins 
for officers and crew, for whom good natural ventilation 
and light are secured. The lower, or protective deck, is of 
lin. steel, and extends from stem to stern; it is strongly 
arched in the athwartship direction, having a curve of 
about 4ft. At the middle line this deck is about lft. 
below water, at the sides it is about 5ft. below. It 
forms a roof or shelter to the hold space situated below it, 
and in the space thus protected are placed the vitals of 
the ship—magazines, shell-rooms, engines, boilers, &c. 
Minute water-tight subdivision of the hold space below 
the protective deck, and of the space between it and the 
main deck, is effected by means of transverse and longi- 
tudinal bulkheads and of horizontal flats or platforms. 
Magazines, shell-rooms, &c., are also converted into sepa- 
rate water-tight compartments. All openings in the pro- 
tective deck are trunked-up by water-tight steel casings 
to the height of the main deck and surrounded by cellular 
coffer-dams, which can be packed with canvas, oakum, or 
other material which woula readily check the inflow of 
water if, in action, the trunk casings were shot through. 
This coffer-dam protection resembles that long used i. 
the Admiralty constructors in vessels of the central citadel 
type; and another feature in the Esmeralda in which 
Admiralty practice has been imitated, is in the use of 
cork, packed in cellular spaces, as a safeguard to her 
buoyancy, stability, and trim in case the sides in the 
water-line region should be riddled in action. The steel 
deck is intended to be chiefly useful in protecting from 
shell fire the vital parts situated below it, and this pro- 
tection is greatly increased by the conversion of the spaces 
between the main and lower decks into coal-bunkers. 
Six hundred tons of coal can be stowed in the ship, 400 
tous being the quantity carried on the 18$ft. draught; 
with 600 tons of coal the draught would be about 
19ft. 3in. Besides the principal bunkers above the pro- 
tective deck, there are large bunkers below it and adjacent 
to the stoke-holes. All necessary facilities are provided 
for trimming the coal to the stoke-holes, and the bunkers 
can be readily tilled through coal shoots in the sides. 

Steam is supplied by four double-ended steel boilers, 
13ft. in diameter, and 18}ft. long, each boiler having six 
furnaces. The working pressure is 901b. There are two 
funnels and four pin £0 the boilers being placed with 
their length fore and aft, and the stoke-holes being 
athwartships. Forced draught appliances are fitted to 
each boiler room, powerful fans being used to draw down 
large quantities of air and to put the stoke-holes under 
pressure when the higher speeds are being attained. It 
was an interesting experiment to work boilers of this type 
under forced draught conditions, and the results were 
found to be entirely satisfactory. Ample steam-producing 
power has been secured, and with only about 1}in. to 1}in. of 
water in the pressure gauges, the boilers gave a supply of 
steam more than sufficient to meet all requirements. There 
was no trouble whatever with the boilers on trial, nor any 
sign of priming, even with the fullest forcing of the draught. 
Had it been desired, a considerably greater quantity of 
steam could have been obtained by running the fans 
quicker, and increasing the air pressure, but there was no 
necessity for this course, and the moderate air pressure 
which proved sufficient might have been continued over a 
without difficulty. 

She has twin-screw propellers driven by two indepen- 
dent sets of machinery. The engines are horizontal, and 
on the two-cylinder compound principle. The cylinders 
are 4lin. and 82in. in diameter, and the stroke is 36in. 
Messrs. R. and W. Hawthorn, of Newcastle, are the engi- 
neers who designed and built the engines and boilers, and 
they are to be congratulated on the great success achieved. 
Mr. Marshall, of that firm, has, as is well known, taken 
the greatest interest in the development of the forced 
draught system, and in the Esmeralda better results have 
been attained than in any previous vessel of large power. 
The engines were run very fast on the trials—120 to 130 
revolutions per minute, and all went well. The acceptance of 
this high Fore pers, the use of forced draught, and the 
free use of steel, have enabled great engine power to be 
obtained with comparatively little weight. This is 
the more creditable as the existence of the protective deck 


necessarily cramped the spaces into which engines and 
boilers had to be fitted. At the Tynemouth Exhibition of 
1882 there were exhibited the after-pieces of steel shafting 
for the Esmeralda, and those who saw them well remember 
their great length and excellent quality. This ——_ was 
unusually great on account of two reasons: first, the very 
fine form of the vessel ; and secondly, the exceptionally 
large distance of the screws abaft the heir of the ship. It 
was decided, therefore, to fit two supporting struts on each 
side; and in this respect the Esmeralda resembles the Iris 
and Mercury, although the arrangement of her shafting is 
not similar. 

The speed trials took place about the middle of July off 
the coast at the mouth of the Tyne. They were made 
with the ship fully laden, weights being placed on board to 
represent the powder, provisions, &c., not in place when 
the trials were made. A were on 
board, including three members of the of Admiralty, 
and Captain Lynch, of the Chilian Navy, who has acted as 
chief of the commission to whom has been entrusted the 
onerous duty of arranging for the construction of the 
vessel, and inspecting the work throughoutall its stages. The 
mean speed declared as the result of the trials was 18} knots 
per hour. The Iris, fully laden for sea, made 18 knots 

r hour, and at her light trials made 18°6 knots. The total 

orse-power indicated on the trial approached 6500-horse 
power ; and about 6000-horse power was indicated by the 
main engines, the balance being due to the auxiliary 
engines. From these figures it will be seen that the per- 
formance of the Esmeralda is exceedingly good, takin 
into account her moderate size in relation to her high 


speed. 

oo the Sage gree trials, the builders made a most 
exhaustive series of progressive trials at various speeds, 
thus extending their information of the capabilities of the 
vessel, and her rate of coal consumption at working speeds 
such as she will ordinarily run at. It has thus been 

roved that, starting with 600 tons of coal on board, the 

meralda can traverse about 6000 knots at a speed of ten 
knots per hour, or about 8000 knots, at a speed of eight knots 
per hour. Further, it has been ascertained that with one 
set of engines only at work, and with one screw, the ship 
can be kept on a course with a very small angle of helm, 
and can thus be worked most economically. At all speeds 
she steers exceedingly well, whether the hand gear or the 
hydraulic gear is used. Her moderate length and good 


rudder-power makes her a very handy ship, and she has a | Co’ 


werful ram bow. With the hydraulic gear the helm can 

put hard over in from twelve to fifteen seconds, when the 
vessel is at full speed. Careful observation showed that 
she answered her helm quickly, turned in a small circle 
and a short time, and yet was perfectly under control in 
keeping an assigned course. 

Turning to the armament, it is proper to note the fact 
that it is exceptionally heavy and powerful for a ship of 
such moderate size ; and that the mountings are of a very 
novel character, representing some of the latest products of 
the famous Elswick factory. It includes two 25 ton 10in. 
breech-loading guns; six 4-ton 6in. breech-loading guns ; 
two rapid fire 6-pounders, of Captain Noble’s design ; and 
a number of machine guns. The 25 ton guns are mounted 
as bow and stern chasers, and have an arc of training of 
about 240 deg.—120 deg. on each side of the keel line. 
They are carried on central-pivot mountings, and fire over 
a “glacis” formed by the ends of the upper deck. The engra- 
ving on page 278 illustrates the nature of the mountings. On 
the rear of each slide isa strong steel screen, protecting the 
captain of the gun ; and within the shelter of this screen 
are placed the hydraulic and other gear by which the gun 
is trained, moved in or out, elevated and depressed. 
Hydraulic mechanism, of Elswick design and manufacture, 
is employed for these heavy guns, and used for loading as 
well as working them. A very few men thus suffice, and 
these are well protected from rifle and machine gun fire. 
One important feature in the arrangement is the strong 
steel loading station built in rear of each gun. This is 
really a large steel house, within which are the upper ends 
of steel tubes, extending down to the magazines and shell 
rooms. By means of hydraulic hoists the projectiles and 
cartridges are lifted through the tubes into the loadin 
stations, being sheltered in their transit. Having reach 
the loading station, the gun is laid fore and aft, and run 
in on the slide, being elevated for the purpose of loading. 
After the breech piece has been withdrawn the projectile 
and powder charge are rammed home ; and throughout 
the operations the powder is protected from rifles and 
machine guns. With large charges exceeding 2 cwt. of 
powder for the 10in. guns, this is a matter of great impor- 
tance. The penetrative power of these 10in. guns is repre- 
sented by 21in. of iron armour ; and both of them can be 
fought on either broadside, as well as being used for 
chasers. 

On each broadside there are also three Gin. 80-pounders, 
carried on central pivot automatic carriages, and having a 
horizontal range of training of about 130 deg. This large arc 
is obtained by carrying the guns on projecting galleries. 
These guns require very few men for their crews, and there 
are strong steel protecting screens on the front of each slide 
to shelter the crews from rifles and machine guns. Similar 
protection is provided for the crews of the rapid fire and 
machine guns. In fact, no one can inspect the arma- 
ment without having impressed upon him the importance 
which the designers of the gun mountings have attached 
to defence against an enemy’s auxiliary armament. Nor 
can there be any doubt that these provisions are wise and 
well considered, such protection being essential in a ship 
carrying her guns in the open on her upper deck. 

The Esmeralda has also a very good auxiliary armament 
with which to deal blows upon an enemy similar to those 
against which her men are exceptionally well protected. 
Her rapid-firing 6-pounders are of Elswick design and 
manufacture, capable of delivering fifteen to twenty aimed 
shots per minute, and of firing all kinds of ammunition. 
Carried on the bridge ends high above water and furnished 
with mountings of excellent character, these guns are 
certain to prove useful in an action. Besides these guns 
there are several Hotchkiss and Gatling guns on the bul- 


warks, and a Gardner gun in each of the military tops on 
the mast-heads. 

The auxiliary armament will be of service against 
torpedo boat attacks, which usually happen at night. 
Electric search lights are fitted to assist in the defence 
against such attacks. They are two in number, and 
carried on light platforms on the mast-heads a few feet 
above the tops. e dynamos used for these search lights 
are also made available for internal electric lighting under 
ordinary conditions. These installations have been 
and found very satisfactory. 

It will be obvious from the foregoing remarks that the 
Esmeralda is in all respects a typical ship of her class. She 
has been rapidly constructed, and her cost was comparatively 
moderate. Her armament is powerful enough to be used 
successfully against a large proportion of the armoured 
vessels afloat; and her speed is so much in excess of that of 
armoured ships that her captain could avoid an encounter 
if he thought the risks too great. Some authorities main- 
tain that the construction of protected cruisers will lead to 
the abandonment of armour-clads; but, whether this be 
true or not, every one will admit that the Chilian naval 
authorities have acted wisely in authorising the construc- 
tion of the Esmeralda, and that other navies, more 
especially the British Navy, need a large number of 
vessels of similar type. A beginning has been made with 
the Mersey and Severn class; yet, in view of what is being 
done by Italy, France, and other maritime powers, it may 
be questioned whether sufficiently rapid Sms, ge is bei 

e with these protected cruisers. en the Ro 
Commission on the state of the Navy begins its work, thi 
is one of the subjects that must claim its consideration ; 
and the sooner such an inquiry begins the better will it be 
for the national defence. 

Sir W. G. Armstrong, Mitchell, and Co., have in hand at 
the present time three other powerful protected cruisers. 
The Giovanni Bausan, for the Italian Navy, is practically 
a sister-ship to the Esmeralda, but somewhat larger, 
rather better protected, and with an armament of White- 
head torpedoes. She is nearly complete, and will leave 
for Italy shortly. Her design has been adopted, with a 
few modifications, by the Italian authorities, for three 
other cruisers they are building at home. The two remain- 
ing cruisers are for the Japanese Navy, and have*been 
designed by Mr. W. H. White, formerly Chief Constructor 
of the Royal Navy, but now a member of the Elswick 

mpany. They are about the same size as the Leander 
class of the Royal Navy, or the Mersey and Severn; and 
in protection, armament, speed, and coal endurance, take 
rarik as the most important vessels of the class yet laid 
down. These vessels are being pushed on very rapidly, 
and will be probably completed next year or early in 1886. 


THE IRON AND STEEL INSTITUTE. 


In our last impression we brought down our report of 
the proceedings of the Iron and Steel Institute at Chester 
to the forenoon of Thursday, the 25th ult. When the 
discussion on the three papers on furnaces, which discus- 
sion had occupied the greater part of the morning, was 
over, Mr. Watson Smith, Lecturer on Chemistry at Owens 
College, Manchester, read a paper on 


Tue Recovery oF BrE-Propucts FRoM CoAL, WITH SPECIAL 
REFERENCE TO THE COKE AND INDUSTRIES. 

This paper is a complete account of a very considerable 
number of inventions, intended to recover bye-products 
from coal. Itis too long for reproduction here. The 
author’s views on the whole subject may be briefly stated. 
They are that too much is not to be expected in getting 
profits out of coke ovens. When benzol, and consequently 
tar more or less, rose some little time ago very greatly in 
price, many people were somewhat misled through this 
artificial increase in value, and entertained wild notions of 
profit to be derived from carbonising coal in close retorts, 
primarily for the sake of this benzol, and oblivious of the 
strong probabilities of a subsequent descent in price, and 
of the questions, “ What are we to do with all our gas or 
with all our coke?” Suppose benzol falls in price to about 
2s. per gallon or less, what are the carbonising works to 
do with all their gasif they burn their coke, and with all their 
coke if they burn their gas? The author recollected taat 
about the years 1868 and 1869, just such a similar risein price 
of benzol occurred as recently, and the price of 14s. per 
gallon was reached, starting from something like an 
original 2s, 9d.; and at that time a patent was taken out 
by Dr. Caro, then a chemist in Manchester in the works 
of Messrs. Roberts, Dale, and Co., for extracting benzol 
vapours from coal-gas, by passing the latter through 
various oils. At that time Caro’s process received but 
little attention, and processes for carbonising coal received 
no attention. Moreover, then there were no competing 
processes for obtaining ammonia in increased quantities, 
and the price of sulphate of ammonia reached £20 per ton, 
and for a long time after kept the price of £16. Now, 
however, Caro’s oil process itself, and various improve- 


ments of it, one notably by G. E. Davis, and another . 


process by Mellor with nitric acid, are employed for the 
extraction of benzo]. In short, events now indicate the 
future possibility of larger — of benzol in the 
market. The question is, “ Will the prices of benzol and 
ammonia bear this strain?” Answer, Ammonia will bear 
toa certain extent any strain, for the world must have 
ammonia. Benzol will not bear increased production. 
Carbonisers would say, “Yes; but we expect householdets 
will see the economy and efficiency of gas-coke used in 
their fire-grates.” But they have not seen it yet, and they 
begin with prejudiced minds, because the gas-cokes usually 
supplied from gasworks are, through the water, &c., in 
them, given to split and fly in the fire-grates ; and, moreover, 
coke leaves such large quantities of ash, or, in the house- 
wife’s words, make “so much dirt.” With well prepared and 
—— coke the exploding qualities might Be prevented 


y the carbonisers, and the objection removed in the minds 
of householders in favour of brighter and hotter fires, and 
increased freedom from smoke and sulphurous acid. But 
all this' remains to be done, and the average Englishman 
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is but slowly uaded to relinquish old-established 
customs even in favour of trivial alterations, Now, is it 
not possible to carbonise coal, to obtain tar and ammonia 
as bye-products, and make coke itself the principal pro- 
duct—this coke, be it remembered, constituting about 
70 per cent. and over of the coal employed ?—in other 
words, make a valuable coke? Yes, and the way to do 
this is by means of a coke oven, the article manufactured 
being metallurgical coke for use in the iron manufacture, 
tar and ammonia wings Say bye-products, and benzol as 
well, in some cases. This question of coke ovens and 
their respective merits has become a large one, and to 
make a discrimination and a classification ible of the 
chief of these forms of ovens, the author very much 


author thought, both assist memory and make the matter 
clearest—various developments in the way of coke ovens 
for recovering bye-products have sprung. These are, first, 
the beehive—a sort of covered-in meiler or mound; 
secondly, the Coppée oven; and thirdly, the Knab and 
Powels-Dubochet coke ovens. In adopting this plan, he 
did not mean to assert that these root forms were in each 
case consciously planned from, but that, consciously or 
unconsciously, they are the root forms. The author then 
went on to describe at t length nearly every coke oven 
that has been used. He was followed by a paper by Dr. 
Otto, on results obtained in Germany in utilising products 
from Hoffman’s coke ovens, We give a very full abstract 
of this paper elsewhere. 


tute more than any other branch of the subject. Coal 
contained a little sulphur, and coke made from coal was 
never wholly devoid of that element. The coking process, 
however performed, rendered a portion of the sulphur 
volatile, but a part of the sulphur remained in the 
coke, smaller, as a general rule, than the amount in the 
coal. When coal was limed before being carbonised, the 
volatilisation of the sulphur was hindered, and the limed 
coke might be expected to be as rich in sulphur as the 
coal which furnished it. Comparing limed coke with 
common coke, he might say that the absolute percentage 
of sulphur was greater in the limed coke than in 
the common coke, but in limed coke the sulphur 
was masked, and in common coke the sulphur was not 


pent and enlarged a tabulated system he presented| In the discussion which followed, Mr. Wanklyn de-| masked. In presence of an excess of lime, sulphur did 
in September, 1883, to the British Association at South- | scribed the Cooper coal-liming process, which con- | not volatilise at high temperatures; and when limed coke 
port ; in fact, it will hardly be recognised again in the new | sisted in mixing coal with a small proportion of | was burnt the resultin product was sulphate of lime— 


ca : not sulphurous acid and lime, as sages in the world 
of Ooms. sometimes supposed. Hence limed coke evolved no sul- 


hurous acid when it was burnt in the ordinary manner. 
"a Bye-products not recovered. Bye-products recovered. Re was his experience that the liming exercised no prejudi- 
A. B © D E. cial action on the texture of the coke; and recent expe- 


riences in carbonising at very high temperatures warranted 


- : Recovery or non- | Full recovery of pro- Remarks on E. the assertion that a coke fit for smelting purposes might 
a wo ed recovery of products |ducts, or uniniormistent be produced from limed coal in gas retorts. Limed coke 
at will. close distillation. was more readily combustible than 
Airadmitted I, Noairadmit-| I. Air admitted| I. No air admitted} Noair admitted into 
and — i — a a into the coking space, | the coking space, and burning azotide of carbon was diminished. 
com! on in| space, but into the | and soa partial com- | but at certain stages of | in all cases the vola- vered in Processes Adjoini 
the coking) side as to| bustion; moreover, | the process the volatile tile products are 
space itself. mix with the gase- | the character of the ucts can ss | off exhauster, sub- | 
ous products pass- | bye - products __re- oan spaces in' the jected to cooling and Tar valuable /Tar not valuable a te ~ Doubtful as 
ing through open- | covered is modified | walls of the ovens into | condensation for the for dyes and for dyes = definite data not regards tar. 
ings in the oven | by this admission of | sides flues, and mixing | sake of tar and am- colours. and colours. ““"to hand. : 
walls into side | air. there with air, be burnt | monia, and the gases 
flues. Thus com-| Gases not saved or | to heat the oven, orat | are— <a C (2) | — C(1 
plete combustion | utilised. will this through-pas- ci) C(3 
of all the products, sage can be cutoff,and| I. Returned to the aes C (5) | D (4) C4 
and so the ovens the volatile products | ovensand burnedinthe =. E(2 D (2) D(1l 
are heated. can be drawn off by an | flues with— E (3) E(5 _ D(5 
—_—— Thus some coke is| exhauster and con-| (a)Airadmittedcold, E (4) E(7 E (8) 
Thus some; Thus coke isnot | burnt and also some | densed, the pure gas | or E (8) E (9) 
coke is burnt. | burnt. ammonia. being returned into| (5) Air previously E (12) _ E (10) 
—- and burnt with | heated(‘‘recuperated”) E (13) 
II. Heated air| II. In addition to| 6 
admitted into side | I., gases saved after | In addition toI., | | 11, Orgases returned | 
or bottom flues. | condensation,butnot | in some cases :— and 


utilised in the coke| Air admitted into | tion with— 
ovens themselves. | coking spaces towards | Small fireplace 
- the close of process, ne solid fuel ; 

III. In addition to | forming a second or ay, Or, fire of gas- 
I., gases after con-| finishing stage; the | Producers. 
densation, return for | half-burnt gases fur- 
combustion, and are | nished being burnt in| III. Or, gases not 
burnt in flues around | the side or other flues. | returned toovensatall, 
the ovens or other- but usedasilluminating 
wise, to heat them. III. Or,inadditionto | gas or otherwise, the 
IL, the air admitted to | ovens themselves being 
burn the half-burnt gas | heated by— 
may receive a previous | (a) Solid fuel. 


Eg, Ey2, Ey3, Ey5, Eyg, and Ey7 are judged to yicld valuable tar from the 
known construction of the ovens and nature of fining processes, and from 
the fact that they are all modified Carvés ovens. 

The other forms tabulated are merely judged of from plans showing 
construction and details as regards firing (temperature). 

References to works where plans can be seen, short accounts read, or 
references to patents obtained, &c.:— 

Journ. Soc. Chem. Industry, vol. ii, 8322; vol. iii. 101; vol. iii., Oct., 1884. 

Jahreabericht iiber die Leistungen d. Chem. Tech. fur das Jahr, 1883 (Dr. F. 
Fischer), xxix., p. 1213. 

Muspratt's Dictionary, iv. 953-966, 

Gurit, Die Bereitung d. Steinkohlenbriquettes, 1880, 28. 

Dr. Percy on Fuel, p. 423 et seq. 


Mr. Lowthian Bell quite believed,as Mr. Wanklynhad told 


heating. 


oven 


come also— 

I. Recovery of tar 
and ammonia from 
blast furnaces fed 


Pats., 4117 for 1879, 
1433 for 1880, 3785 
for 1881. 

III. Recovery of 
tar & ammonia from 
gas-producers... (5) 

W. 8. Sutherland. 


(Ger. Pat. 20,211, 1882.)| oven ... 

IL. Il.b. Herberz and | recent forms than in D. 

Under head C. | (Ger. Pat.25,824,1883.)| 1.b. Hiissener’s coke 


()) Fire from gas- 


earlier coke oven (7) 
Il.a. Pernolet’s coke 


oven See “‘Fischer’s Jah- 


I. Otto’s oven (adap-| I.a or b. Adapted | resb.” 1883,1216. Modified 
ted Coppé)... ... (2)| Coppée oven... Carvés oven. Gas in side 


flues, and fired below by 
II.a. Otto’s coke | hand-fire in fireplace. 
(10 and 11). Still_more 


@s 
° 


oven ... ... ... (12)| (12). Modifi’dSimon-Carvés 
oven. Gas admitted in fire- 
place and side flues with 
1b. Ruppert’s “3) air heated to 300 deg. 


Solway’scokeoven (15)| (15). Slightly modified 
Ia. Seibel’s coke | Simon-Carvés oven. 
oven ... ... (16)| (16). Alsoslightly modified 
I. b. enerative | Simon-Carvés oven, and 
coke ovens of the Coal | very similar to Semet & Sol- 
and Coke Works, Got- | way’s oven. 
tesberg ...... (17)| (17). an ingenious 
alternative regenerative 
heating arrangement for 
gas and air, or in some 
cases of air alone. 


one. It will prove serviceable in giving at a glance a 
kind of bird’s-eye view of the track so far covered by coke 
ovens to the present date, and afford at the same time a 
notion of the development from certain original or root 
forms of certain improved systems, the improvements 
following the advance in scientific knowledge in the 
demand for abatement of the smoke and sulphurous acid 
nuisance, and in the demand for tar products. He had 
also endeavoured to give in a side column some data 
serving to indicate the nature of the tar products obtained 
from the various ovens arranged for recovering bye- 
products. In all systems in which air is admitted into the 
coking mass, the yield of ammonia must be diminished; 
this is verified in the case of Jameson’s coke oven, and in 
the Alexander and M‘Cosh process. The tars produced 
when air is admitted are also considerably modified in 

An inspection of the table will indicate that gradually 
and in course of time and experience, &c., from three root 
forms of coke oven—and this way of putting it will, the 


slaked lime as a preliminary to distillation in 

retorts or coke ovens. The advantages arising from this 
process were that the gas was thereby enabenel in a purer 
condition, that the yield of ammonia was increased, that 
the coke was improved, and that the total weight of the 
gas and tar, taken together, was slightly a ented. The 
least important of these advantages was the and there 
were difficulties in proving it, although he had obtained 
results which rendered its truth highly probable. The 
other three advantages were beyond dispute, and the first 
was of supreme importance to the gas industry. As to 
increased yield of ammonia resulting from the use of this 
coal-liming process at Tunbridge Wells Gasworks, the gain 
of ammonia manifested itself almost immediately after the 
commencement of the liming process, about a year ago, and 
in March the increase amounted to as much as 30 per cent. 
This was corroborated by actual conversion of the ammo- 
niacal liquor into sulphate of ammonia. The question of 
the influence of the coal-liming process on the character of 
the coke would, he thought, interest members of the Insti- 


them, that by mixing the lime with the coal before it was 


producers. coked you might mask the sulphur. That might be very 
ne. Meiler or I. Jones adapted Knab’s coke oven true in some cases in which coke of that description was em- 
mound ... (1) Meiler ... ... (1) (1856)... ... ... (1)| (1). At first not adapted | ployed; but Mr. Wanklyn had told them—and there was 
Beehive ‘ IL. and III. Jame- IIL.a, Powels-Dubo- | to recovery of products (all| no pretence to the contrary—that the sulphur was still 
oven... (2)/ I. Jones’ coke son’s adapted bee- chet oven, constructed | volatile matter being re-| there. But what he—Mr. Bell—feared was that when 
oven... .. (1)/hiveovens ... (2)/ III. Klénne’s coke similarly to Carvés| turned to fire the ovens). the blast furnace owner came to deal with this masked 

Appoltoven(2)| III. Aitken’sadapt-| oven .. ... ...  (1)/ oven (1854)... (2)| Later modified for this pur- 
Lirmann’s| I. Coppéeoven(3) | ed beehive oven (2’)| (Kind of adapted} Il.a. Carvés oven| pose by CarvésandHaupart. sulphur he would unmask it—the sulphur, or the greater 
oven ... (3)| I.Sachseoven(4)} III. Liirmann’s | beehive.) (Carvés and Haupart) portion of it, would be transferred to the iron. As to the 
I. Hiltawski| oven... ... ... (modified Knab)... (3) paper by Mr. Smith, he did not for a moment doubt that 
gj Menten (5) (Ger. Pat. Suppl. 1.6. Simon-Carves in these ovens coke perfectly solid and perfectly firm 
Ti Mulleroven(7) “IL. would be obtained; but he hoped that his friend would 
IL. R. Wintzek’s | II. Hutchinson’sad- apted beehive ... (5)| (5) See“‘Muspratt’sDict.” | "ot consider the ironmasters too difficult to please 
oven ... ... (8) | aptedbeehiveoven(4) Il.a. Pernolet’s| iv. 959 and 960. when they told him they might have coke as firm 


and as solid as could be wished, but yet not ful- 
filling the conditions required by the iron smelter. 
When they took a good coke and —_< it at a tempera- 
ture of 1500 Fah., for a period of eight hours, for every ton 
of coke so exposed, there was a loss by the carbonic acid 
existing in the upper portion of the blast furnace equal to 
Ngee That amounted to this—that the carbonic acid in 
the upper of the blast furnace would carry off from it 
} cwt. of the coke of the better description. But when 
they came to deal with that of the inferior description, the 

uantity of coke was 14 cwt., or double that of the other. 
What id that mean? In the first place, they had lost all 
heat due to the dissociation of carbonic acid, equal to 


with coal... ... (4) 13). R rt has cold ai 

See specifications berz’s oven... ... (14)| ments. not the whole amount of the evil; they had carried off 

and drawings in Eng. Ia and 6. Semet & from the other part of the furnace }cwt., which never 


reached the lower part of the furnace, and could not give 
out heat there. It was carried off in a part of the furnace 
where the effect was a direct loss from a calorific point of 
view, and it was never burnt. That # cwt. not burnt at the 
tuyeres represented a loss of 2300 heat units; making in 
all, 6700. Now, taking the coke as usually burnt in his 
furnaces, that amounted to 14 cwt. loss for every ton of 
coke so used. It was a remarkable fact that the difference 
corresponded exactly with the working of the blast 
furnace. When they used inferior coke alone, they used 
exactly 14. cwt. more coke than they did when using the 
other, corroborating the calculation he had just made. 

Mr. Snelus said that on the west coast they could not get 
the same duty out of the west coast coke as the east coast. 
Mr. Wanklyn was going in the wrong direction. He was 
seeking to prevent the escape of the sulphur, and to fix it; 
but smelters wanted it unfixed when it gets into the blast 
furnace. What smelters wanted was to unfix it in the 
coke. 

Mr. Charlton said that he had recently visited West- 
phalia, and therefore he might be able to give some useful 
information. He said the ovens described in Dr. Otto’s 
paper would confirm what he said, that the coke made 
in forty-eight hours was equal to the coke that could 
be seen at other Westphalian works, where were generally 
Coppée ovens. There were very few beehive ovens there. 
Dr. Otto could get by his oprah process in forty- 


eight hours what took generally ninety-two hours to work 


the charge of coal; therefore, two of his ovens were as 
good as three of other kinds. 
After some further discussion, the President said that 
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they would not be able to finish the discussion that day, and 
it must be adjourned until the spring meeting. As he 
had said at their meeting at Middlesbrough, his firm had 
tried the Simon-Carve’s coke, and their experience did 
not correspond with Mr. Thompson’s; and with regard 
to the question of bye-products, if the coke had become a 
bye-product, he did not think that a sale would be found 
for it amongst the ironmasters or iron manufacturers; and 
if Messrs. Pease were going on with the coke, it could 
scarcely be said that it had been reduced to a bye-product. 

Mons. Gautier said in looking on the question of carboni- 
sation he saw many prospects. The first was to extend 
the use of coking sorts of coal, which could be done in 
many ways—by the alteration of the shape of the furnace, 
and by the heating of the gas before burning, as Dr. Otto 
had explained. He would not speak of the collection of 
bye-products, because as an old engineer of Terre Noire he 
was known as a good friend of that practice; but what he 
would say was that they looked to the increase of the out- 
put of coke. Every kind of oven tried to make so much 
coke. In one oven they found 64 per cent. of coke, 
and by the large making they found 75, That looked 
funny, but it was true. 

The President said there was no further time for dis- 
cussion; and he would, therefore, propose a vote of thanks 
to the Mayor of Chester for the hospitality with which he 
had received the members. 

Mr. Bell, in seconding it, said they had also to express 
their thanks to the Bishop of the diocese for the kindly 
interest he had taken in their proceedings. 

The President next proposed a vote of thanks to the 
London and North-Western Company, and to the chair- 
man, m er, and Mr. Webb, for their kindness in 
giving facilities to the members, and for their great 

ospitality. 
otes of thanks were also given to the Local Reception 
Committee and the president, and this wound up the busi- 
ness part of the autumn meeting for 1884. 

In the afternoon the members proceeded to the salt 
mines of Northwich and the Weaver Navigation Works. 
On Friday a limited number proceeded on a pleasure 
excursion into North Wales. 


LINKED SHELLS. 


ADMIRAL THE Hoy. ArtHuR A. CocHRang has devised a novel 
method of marine attack and defence which deserves some 
attention. Its very novelty may tend to prejudice against it 
those who are saturated with the conviction that nothing new 
which is also good can be devised in warfare; but the whole 
scheme is at once so simple, so ingenious, and so easily and 
cheaply tested, that it commends itself to impartial minds. 

It is well known that if war were to break out our mercantile 
marine would be, to a large extent, at the mercy of our enemies; 
and various proposals have been brought forward for fitting 
our large passenger steamers with guns which would enable 
them to beat off a foe. So many difficulties stand in the way of 
adapting a steamer to carry even one heavy gun, that very few 
vessels are on the Admiralty list as suitable for carrying guns. 
Admiral Cochrane’s proposals are intended to get over these diffi- 
culties, and render any ship which can carry a couple of light 
mortars comparatively safe from an enemy. 

In few words, he proposes to strew the line of approach of a 
hostile ironclad preparing to ram, or the wake of a ship 
when retreating, or the course of an enemy engaging on the 
broad-side, with floating or partially submerged torpedoes, 
through which the pursuer dare not attempt to pass. These 


torpedoes could be thrown to some distance from the ship 
by means of mortars, which would fire very small charges 
of powder. Thus the 13in. service mortar, at an elevation of 
45 deg., has a range of 850 yards, with 3 lb. of powder, and 
with half a pound of powder a range of 180 yards when pro- 
jecting a shell of about 180 lb. weight. The shells would have 
a charge of high-class explosive, say, of 35 Ib. weight, surrounded 
by an envelope, whether of thin metal or other material, of 
sufficient capacity to buoy the bursting charge, and of strength 
to resist the projecting charge of, say, 1} lb. of powder. 
The shells would be connected by a floating line 100ft. 
or 200ft. in length, of small diameter, but of great strength ; 
such coupled shells could be fired from two mortars simul- 
taneously by electricity; they could be placed close to- 
gether, or the mortars, of which there might be six or eight 
on a large ship’s deck, might be placed ata distance apart 
of 50ft. or 80ft. on the line of keel or otherwise, the rope still con- 
necting the shells. The action of the air on the connecting line 
when the shells were fired would be to draw the shells together; 
but it is not anticipated that this would be a practical difficulty 
over the expected, viz., from 200 to 1200 yards, as the 
mortars would be slightly deflected from each other. It is pro- 
to use such shells bm ships on their near approach 
firing them across and just ahead of their ship. It is 
clear that if the hostile ship still proceeded, like the iron- 
clad in our sketch above, she would, by fouling the rope, draw 
the shells alongside and be blown up, and as the shells 
would be concussive and fitted with time fuses, they would 
doubtless not fail to act. Should the ship stop in time to avoid 
the shells, others could be thrown astern of or over her, so as to 
per her movements. Under any circumstances, the hostile 
ship could not ram her enemy, and by stopping would offer a 
good target for mortar shells to be thrown on her decks, and 


for artillery fire. Admiral Cochrane suggests that the shells 
proposed could be fired without a connecting rope and of a 
gravity slightly greater than water, so as by firing them ahead 
of or near to a ship, they would, on falling in the water, very 
slowly sink, so as to give time for the ship, if she pursued her 
course, to pass over them, when they would explode by impact 
or by time fuse, thus in all probability destroying the ship. 
Under any circumstances, if the enemy altered her course sud- 
denly to avoid the shells floating or submerged, it would 
altogether prevent the intended ramming taking effect. Such 
shells might also be fired to disable approaching torpedoes, and 
to destroy or interfere with the progress of torpedo boats. Such 
linked shells made on a large scale could be drifted up with the 
tide to destroy ships lying in a harbour. 


It is proposed to employ shells of several classes :—“A” shells, 
charged with explosive, capable of floating on water, cased in 
metal or other material, and united by a floating rope; to be 
fired across the bows of ships, or dropped across ships or forts 
in a tideway. “B” shells, charged with explosive, of slightly 
greater specific gravity than water; such to be regulated as to 
the depth they shall sink in water by means of an india-rubber 
tube or other material; such tube to be attached to the shell 
when fired, or by a line to the shell when necessary, filled with 
air and attached to the shell. In the case of land service, such 
tube could be filled with explosive, and such tube could be 
attached to a second shell, for clearing parapets, trenches, &c., 
under special circumstances. “A” shells would be useful to 
clear hostile ships out of rivers, tideways, and to blow up the 
buttresses of bridges, floating bridges, such as those lately 
used in the Danube, for preventing ships entering the Darda- 
nelles, &c. “B” shells, on being thrown near ships and 
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buoyed, by a practically invisible tube, at a depth of, say, 15ft., 
would be very fatal on exploding. “B” shells could be thrown 
on the line of advance of a torpedo; and when entering a 
hostile port, defended by submerged torpedoes, they could 
be thrown in advance of ships entering, and regulated, 
by means of the buoy line, to explode at any depth, 
or on the bottom, thus clearing the channel. The shells 
could be cased in metal and made in sections, or could be made 
of paper suitably prepared. Shells from mortars are now con- 
sidered to be efficient in proportion to their falling weight. The 
shells suggested would be efficient in proportion, not to their 
weight, but to the charge of explosive carried. From the small 
weight of the mortars, small charge, and small recoil, they 
could be fitted to any ship almost without strengthening fitments, 
and in the case of river steamers would add but little to the 
draught of water. 

It will be seen that the success or failure of the whole scheme 
depends on the possibility of firing linked shells, so that their 
line of flight would be nearly parallel; and on the construction 
of the shells. Nothing but direct experiment can decide the 
first point; but it might be settled in a day for an outlay of a 
few pounds. The construction of the shells obviously presents 
some difficulties. Admiral Cochrane has proposed several 
designs for shells, intended to overcome these difficulties. Fig. 1 
shows a common mortar, with the shell and a portion of the 
buoying tube in it, as also a metal plate or gas check, to receive 
the shock of the charge, &c. Fig. 2 shows a jointed mortar, 
made of phosphor bronze, for use in case a single casting of the 
required dimensions should be thought too heavy. The exten- 
sion ring is secured to the base by a bayonet joint. Fig. 3 shows 
a 10in. steel rifled shell for firing from a gun or howitzer. Fig. 4 
shows a shell intended to float, with its fuse tube and a gun- 
cotton charge. It is a modified form of Fig. 1. In general con- 
figuration it resembles the shape of the large shells used in fire- 
works, these weighing some 40 lb., and perhaps 13in. in dia- 
meter. The metal case enclosing the rear of the shell is another 
form of gas check, the sides of which are prolonged so as to 


transfer the first shock of discharge more uniformly over the 
surface of the shell. On the rear of the case being well clear of 


the gun, it is supposed to be blown away from the shell by a 
small bursting charge, but on the whole Admiral Cochrane does 
not attach much consequence to the design. In Fig. 3a small 
sonnecting tube is not shown as connecting the oil chamber 
under rear plunger with the oil between the inner and outer 
shells. Some persons may be of opinion that fire from mortars, 
whose shells would be, or might be, connected by a slight line, 
would be very inaccurate particularly in high and cross winds. 
But if one is driven to make comparison of efficiency, the accu- 
racy of artillery fire in ships in high cross winds may be seriously 
questioned, and the accuracy of action and aim of torpedoes 
fired from or at ships in motion may be very much more 
seriously questioned, particularly if fired at more than 500 yards 
distance. An order that under water fitments for firing 
torpedoes from the broadside were to be discontinued has 
recently been published, it being found impossible to eject them 
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satisfactorily at speed. The bows and sterns of ships are now the 
favoured points for projecting the torpedoes, and compressed air, 
steam, steam pistons, and now gunpowderare being tried to endea- 
vour to obtain a satisfactory means of projecting them into the 
water, after which they have to find some yet undiscovered pro- 
cess of making them go straight to the object to be struck, a 
result which, when there is any sea on, or the boat or vessel any 
way on, will never be accomplished in any degrec to be relied on. 
A comparison may be made between the. effect of fire of, say, 
100-ton gun, 30ft. long, burning 400 or 500 Ib. of powder, and 
projecting a shot of, say, three-quarters of a ton, against a 26in. 
armour-plate, the result when a hit is made being, so to say 
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trivial, compared to the effect of one of the shells proposed by 
Admiral Cochrane, falling, when charged with 20 lb. or 30 lb. of 
gun cotton, on the deck or into the barbette battery of a 10,000 
tons ironclad. Further, when the cost of the 100-ton gun, the 
powder and shot fitments, and complication of hydraulic gear 
required to work such a gun are considered, as against a 13in. 
mortar, weighing perhaps 12 cwt., and requiring, so to say, no 
science to work it whatever the advantage seems notably in 
favour of mortars as the principal arm. 

It may be observed that a sea service 13in. mortar weighs 
about 5 tons ; its. shell, loaded, about 200 lb., carrying a burst- 
ing charge of some 10 lb., and when fired at an angle of 45 deg., 
with 3lb. of powder, ranges 850 yards; but as at present 
Admiral Cochrane only suggests shells of a weight of, say, 
100 lb., and that to be projected to a distance of, say, 1200 
yards, and that as the mortars should be made of phosphor 
bronze, 12 cwt. might, it is assumed, suffice for the weight of 
the mortar. The S.S. mortars have to face the firing of 
200 1b. shells up to a range of 4000 or 5000 yards. Mortar 
firing and sustained efforts to improve mortars have been but 
little considered. Rifled mortars are hardly known; and the 
suspended mortars—Roberts’ patent—on turntables for sea 
service-—used in the Baltic in 1854—have dropped out of sight, 
though they were stated to offer many advantages in principle, 
though faulty metal and construction were quoted against them. 


LETTERS TO THE EDITOR. 


THE ROCKET LOCOMOTIVE, 


Srr,—I expected ere this that some one of your readers better 
acquainted with the Liverpool and Manchester Railway would 
have offered some explanation as to the t difference in the 
drawing of the Rocket in THE ENGINEER of 12th September, as 
shown on page 121, and the sketch as per Mr. Nasmyth in the 
age This last, I consider, could not be the original 
Rocket, but one of the other seven locomotives manuf 
between the trials in October, 1829, and the opening of the railway 
in September, 1830, of which I send herewith an extract from a 
work published shortly afterwards :—‘‘ The seven other engines 
made at Mr. Stephenson’s works were named the Arrow, Comet, 
Dart, Meteor, North Star, Northumbrian, Phcoenix—to which we 
add the Rocket, eight in all. The Northumbrian was appointed to 
take the lead in the procession, and to it was assigned exclusively 
one of the lines of the railway, with a splendid carriage for the 
reception of the most distinguished individuals who attended 
the ceremony. The other seven locomotives, with their car- 
riages, were arranged on the other line of rails. The total 
number of persons accommodated with seats was nearly 700. The 
procession commenced its progress towards Manchester at twenty 
minutes after eleven o’clock on 15th September, 1830, and reached 
Parkside, seventeen miles from Liverpool. Here the engines 
stopped to take in a supply of water and fuel. The Phoenix and 
North Star having taken in their supplies, had resumed their 
journey and the Northumbrian, which remained stationary 
on the other line, in order that the whole train of carriages might 
here pass in review before the distinguished company of the 
Northumbrian. Several gentlemen embraced this opportunity to 
alight from the state carriage, and were walking about the road ; 
among the number was the late Mr. Huskisson, M.P. for Liver- 
pool, who was unfortunately thrown down by the Rocket steam 

lage as it passed the Northumbrian ; the wheels of the Rocket 
over his leg and thigh, which fractured them so severely as 

to cause death a few hours afterwards.” I, therefore, imagine 
it must have been one of the other seven locomotives of which Mr. 
Nasmyth made the sketch, and of which a copy is shown in the 
Supplement of 12th ult. During the erection of these seven other 
steam carriages many alterations and improvements would suggest 
themselves, and which the engineer would no doubt carry out, and 


not alter the one otey i made in almost every part, so as 
to be scarcely recognisable. 


T had a great wish to have been present at the opening of the 
said railway, but residing upwards of 200 miles from Manchester 
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or pw with no direct communication thereto from this part, 
I was obliged to relinquish the journey. 
I shall be glad to see the opinion of any one who takes any 
interest in the subject. G, E. CuILp. 
Southwold, Suffolk, October Ist. 


Str,—Referring to your paper of the 12th September, with a 
sketch of locomotive kindly sent by Mr. Nasmyth, also the letter 
signed “‘ J. W. B.” in your following issue with reference to the 
opening of the Manchester and Liverpool Railway in September, 
1830 ; I should also like to state what I think will be found upon 
a investigation to be correct facts concerning this disputed 
subject. 

Mr. Nasmyth states that he was at Liverpool and saw the line 
opened. Upon his arrival at Liverpool he proceeded to where the 
engines stood, and made a sketch of what he suppposed to be the 
Rocket ; but here, I think, he is mistaken, for he says the procession 
started headed by the Rocket, which was not the case, as the procession 
started headed by the Northumbrian, the Rocket following until 
Parkside was reached, where the Northumbrian, with the train, was 
shunted, in order that the Duke of Wellington, who was in that 
train, could see the remainder of the procession pass by. The first 
engine to pass was the Rocket, which, unfortunately, ran over 
Huskisson while standing on the line, crushing his leg. He was 
immediately placed upon the Northumbrian, and conveyed to 
Eccles, where he expired. The Rocket then took the train on to 
Manchester, and this will be “‘J. W. B.’s” reason for being so con- 
fident thatthe Rocket opened the line ; although the Arrowpassed the 
whole distance from Liverpool to Manchester, conveying some of the 
directors some time before the line was opened. Mr. Nasmyth 
does not say he saw the engines come in to Manchester, although 
he saw them start. Neither does “‘J. W. B.” say he saw them start, 
although he saw them come in. Here is where the mystery is. 
After the trials at Rainhill, Stephenson received orders for several 
engines very much after the style of the Rocket, but having 
cylinders 10in. and llin. diameter, and heavier engines—the 
cylinders were not so steeply inclined—good locomotive, boiler, 
and tender, good wheels, these were the Arrow, Phcenix, North- 
umbrian, and being superior and more powerful than the Rocket, 
were chosen to open the line, and the sketch sent by Mr. Nasmyth 
is a true likeness of one of the above-named, and not of the Rocket, 
though similar engines. 

I believe that the Rocket as it now stands at South Kensington 
is as it was originally built, and with reference to the remarks in 
your issue, September 12th, page 191, I entirely agree with you in 
saying that the engine of 1830, as illustrated in your supplement 
of the same date, was an entirely new engine; and hope if I have 
made any error in the above remarks I may be corrected. 

3, Hyde-grove, Manchester, JAMES BOULTON. 

October 3rd. 


Srr,—I have read the letter by “J. P. D.” in yours of October 3rd, 
1884, and it certainly doesn’t throw much light on the subject, and 
only throws doubt. My memory is quite clear on many things 
that occurred more than fifty-four years ago. He refers to Mr. 
Nasmyth’s autobiography, in which that gentleman says, speaking 
of the procession starting from Liverpool, the Rocket led the way, 
whereas the Northumbrian really led the way until after the 
accident at Park Side. There were about seven other locomotives 
built betwixt the trial for the prize in 1829 and the opening 
in September, 1830, amongst which were the Planet, North 
Star, Northumbrian, Phcenix, Dart, Comet, Arrow, and Meteor. 
I was not in the neighbourhood of the Liverpool and Man- 
chester Railway after 1832 until 1841, when I made the 
acquaintance of Wilham Holmes, better known as ‘“‘ Old 
Bill Holmes,” who was engine-man of the Planet from the 
opening, and who was for many years after, in fact to the end of 
his life, about the Sheffield Railway, and who ended his days with 
Messrs. Beyer, Peacock, and Co., Gorton. I have spent scores of 
hours in conversation, forty-four years ago and up to the end of his 
life, with him about the Rocket and things that occurred at Edge 
Hili, and the impression always left not a doubt on my mind 
about the Rocket of 1829 being the Rocket of 1830. No one ever 
dreamt of such a thing, and I never heard a doubt hinted at 
until your recent article. I also forty-four years ago and to the 
end of their days was much in company with the carly enginemen. 
Dick Cunlife, who lost one leg, and worked as engine-man with one 
leg for many years both on the Liverpool and Manchester and the 
Dublin and Kingstown Railway. He sat one day doing some 
repairs to his engine at Ordsal-lane, with one leg across the rail, 
and another engineman named George Clews—who I knew very 
intimately for many years—knocked his engine over his leg. He, 
Winstanly, Bill Tabern, John Holmes—a boilermaker at Edge- 
hill—Bill Greenhough, and other early enginemen I knew inti- 
mately, and never heard of such a thing as a second Rocket being 
built between 1829 and Sept., 1830, and I haven't the slightest 
doubt in my mind that the engine that won the prize in 
1829 was the same engine that ran over Mr. Huskisson on 
the 15th of Sept., 1830. I notice your article about the 
visit of the members of the Iron and Steel Institute to 
Crewe works. You refer to the old four-wheeled engine 
they saw by Bury, and you give the date 1832 or 
1833. I have known this engine about thirty years; I 
believe it is one of the first London and Birmingham engines; 
the date of building, by Bury, would be 1837 or 1838. It worked 
many years at Wolverton without ever heing rained on or the sun 
shining upon it, viz., it worked the traversing table in the repair- 
ing shop on the east side of the line at Wolverton, and is the most 
perfect locomotive I know of, of that date, with Bury’s original 
motion, and is the oldest locomotive I know of. About twenty- 
five years ago one of Bury’s engines, built about the same time, 
came intomy hands. It had a valve motion similar to the one at 
Crewe—hand gear—and I believe it would be one of the London 
and Birmingham very early engines. I boughtit from a contractor, 
and it had one of the greatest novelties ever seen in the shape of 
contrivance for making a four-wheeled engine into a coupled engine, 
where the driving wheels were 5ft. 6in. diameter, and the leading 
wheels 3ft. Gin. diameter. It had llin. cylinders, 18in. stroke, 
and a four-wheeled tender. Some ingenious schemer, in order to 
get more adhesion by coupling the 5ft. 6in. drivers with the 3ft. 6in. 
leaders, put four driving pulleys fora leatherstrap torun upon—oneon 
each driving wheel and one on each leading wheel of reduced size, and 
had two 6in. leather bands, oneon each side; and the engine worked in 
this way in making what is now known as the Beaton branch, near 
Sheffield. When she came into my hands I did some cepairs to her, I 
took away the tender and put a tank on her back. I discarded her 
Dft. Gin. driving wheels, I pulled her 3ft. Gin. leading wheels off 
and put them on for driving wheels, and put a pair of 2ft. diameter 
leading wheels on, and ran her in steam one Sunday froin near 
Manchester to New Holland, and took her across the Humber ona 
barge to Hull, where she did a great deal of work. There’s no 
mistake about it, some of Bury’s early engines were most useful 
engines of their day. 

I have memorandums of the opening of the Liverpool and Man- 
chester Railway, made on the day of opening, and also one of the 
tickets issued to visitors who travelled by the opening procession. 

Ashton-under-Lyne, October 8th. I. W. B. 


RAILWAY BRAKES. 


Sir,—In various papers on Wednesday last, September 24th, an 
elaborate letter appears under the above heading from the chairman 
of the Vacuum Brake Company, who speaks of the illogical and 
insufficient data of ‘‘ Express Driver,” who in his humble position 
has dared to give expression to his opinion through the columns of 
the. Times in an anonymous letter of the 10th inst. Mr. R. B. 
Martin’s letter was read at a meeting of the express drivers from 
the Midland, Great Northern, and London and North-Western 
Railways on Sunday evening, of all good days, these men not being 


able to get together at any other time. It would perhaps have 
done Mr. Martin good to have been present and heard the remarks 
and seen the feeling of disgust with which his letter was received 
as it was read out by the chairman of the meeting. 

Allow me to analyse this clenching letter on the vexed question 
of continuous brakes. In the first place, I must tell the chairman 
of the Vacuum Brake Company that I have served in the locomotive 
department of the Midland Railway for upwards of twenty-three 

ears; and for about the last seven years up to the time of my 
Coane the service in April, 1882, I was an express driver, workin, 
the Scotch expresses between Leeds and Carlisle and Leeds an 
Leicester. I think, therefore, I am fairly entitled to express an 
opinion on this subject, and I may say that is the opinion of all 
drivers with whom I havecome in contact and who thoroughly under- 
stand the vacuum, the automatic vacuum, and the Westinghouse 
automatic airbrakes. Mr. Martin complains that the general tenor 
of letters sent to the papers has been invariably an indiscriminate 
eulogy of the Westinghouse brake and the disparagement of all 
other forms of continuous brakes. I will venture to say they have 
been so very justly, for no other brake up to the present time is a 
continuous automatic brake, and there is no other which complies 
with the requirements of the of Trade. This I will endea- 
vour to showas I proceed. Mr. Martin says ‘‘Express Driver” 
gives no reference to the Board of Trade or other authentic records. 
Well, Sir, so far as the Board of Trade returns go in connection 
with this question, they are altogether worthless, and nothing less 
than a direct attempt on the part of those in authority on our 
railways to mislead the public and frustrate Mr. Westinghouse’s 
endeavours to save the public from those lamentable accidents of 
which we have had a reminder recently near Penistone. I have at 
different times perused these Board of Trade reports, and seen there 
recorded as Westinghouse brake failures cases which have happened 
to my own trains, and ought to have been recorded, if right been 
done, in favour of the brake. For instance, if a porter didnot happen 
to couple the pipes properly, after attaching or detaching at a road 
station or junction, when I started I should be made aware that the 
brake was not in proper working order by its automatic action, and 
thus have tostop and rectify the defect. The time which would be 
lost, in some cases not more than two or three minutes, would be 
registered as a brake failure when there was no failure whatever, the 
brake only doing what it is intended it should do—warn the driver 
when it is not in proper order; the fault has been with those in 
authority at the stations, in not seeing that the pipes were properly 
coupled before starting the train. Will the so-called automatic 
vacuum—-which the Great Western, the Midland, and some others 
of the principal companies are adopting—warn the driver when it 
is out of working order? I say distinctly that in many cases it fails 


-to do this; and I have knowledge of two or three cases which have 


happened within the last two or three weeks, where pipes have 
broken off and all the vacuum gone, before the driver has found 
out that he had no brake at hiscommand, And Mr, Martin calls 
this an automatic and continuous brake, to serve the pecuniary 
interest of the company he represents. I say, without fear of con- 
tradiction, that it is neither one nor the other. 

I must explain Sir, for the benefit of your readers and those 
interested in this question, that when an accident happens to a 
train fitted with the Westinghouse brake, such as I experienced at 
Heely near Sheffield, with the down night Pullman express, and 
on another occasion at Tibshelf Junction, near Alfreton, when I ran 
through some coal wagons with the up night Pullmaa, the action 
of the brake was instantaneous both to coaches and engine. But 
Iam sorry to say that on those occasions only my train and tender 
were fitted with the brake, the engine being allowed to run loose 
because of the ideas of the locomotive superintendent. It was an 
easy matter to break the couplings of the coaches and cause delays, 
when the train and tender were fitted with a powerful brake, and 
a heavy engine in front, weighing between forty and fifty tons, run- 
ning loose without any retarding power whatever attached. Despite 
the complaints of drivers and the remonstrances of the Westing- 
house Company, the superintendent carried it on for years. As 
regards the chairman of the London and North-Western and his 
remarks on the failures of brakes, I su pose that he knows about as 
much of this matter as Sir Edward Watkin, who recently stated 
that the air-pump might blow up. He might just as well have 
said that pigs might fly. What I am most surprised at is that Sir 
Daniel Gooch, an engineer practically, should allow them to be drawn 
into this vacuum trap. There have been thousands of mishaps and 
no end of time lost through this so-called automatic vacuum, which 
the men dare not report, from the very fact that they were fined 
and nearly worried ] tive imspectors if they venture to 
do so. I myself was fined 2s. 6d. for overrunning a platform two 
carriage lengths, when I had 12in. of vacuum in the gauge and the 
brake refused to act. Had that been Westinghouse, it would have 
been returned a brake failure. Mr. Martin seems proud of his 
figures against ‘‘ Express Driver,” but really they are not worth 
the time and s he has occupied. Next we come to particular 
cases, and he brings us to the Blackburn accident, and Colonel 
Yolland’s report on the same. I remember very well that the 
remarks in the press on Colonel Yolland’s report were anything but 
complimentary to that gentleman. It was proved by passengers 
standing in the station that when the train entered all the carriage 
wheels were skidding, and on the brake being examined it was 
found in properorder. There is not the least doubt that the cause 
of that accident was an inexperienced driver, who did not apply the 
brake until he was close upon the station. I consider it is next to 
impossible for the Westinghouse brake to fail in the proper sense 
of the word—fail. In my time I have had both Captain Tyler, now 
Sir Henry Tyler, and Colonel Yolland to deal with, and between 
the two gentlemen there is a marked difference, the former being in 
my humble opinion the most acute, efficient, and straightforward 
officer we and the public ever had of that class; and I rather think 
that the railway companies know it. 

Now we come to the complicated parts of the Westinghouse 
brake. Mr. Martin tells us there are so many valves of every kind 
and description, and that it is of the utmost importance for the 
public safety that we should have a brake of the simplest con- 
struction. I should like to know what the mechanism of a brake 
has got to do with the public safety. So long as it is an efficient 
brake, and acts up to the public requirements, that is all we have 
a right to ask for, and this the Westinghouse does in every 
particular. Nothing can be more simple for a driver to work, and 
its mechanical construction he can learn at his leisure. On the 
other hand, with the automatic vacuum, on the first application of 
the brake the vacuum is destroyed, and it takes about two minutes 
to restore it to its full power. During this time far too much of the 
driver’s attention is taken up in trying to restore his stopping 
power, just at the moment when his full attention ought to be on 
the signals and road. Here we come to the Bleamoor Tunnel 
accident. Mr. Martin makes me smile, for I am on my own ground, 
and fully conversant with all the particulars in this case. He says 
it was traced home to one of the inherent weaknesses of the West- 
inghouse brake. The fact is, the brake bad a defective pipe or 
fastening; and had these pipes and fastenings had half the atten- 
tion paid to them that the vacuum has had, we should seldom, if 
ever, have heard that one had blown off or burst. An engine is 
liable to break down at any t and b disabled on any 
part of the line, either in a tunnel or elsewhere, but that is no 
reason why a following train should be permitted to run into the 
train of a disabled engine. The causes of that accident were these. 
—The signalman at Dent Head, after the first train had entered 
the tunnel, dropped asleep, and when his attention was called on the 
electric bell from the Bleamoor end, and made aware of the 
approach of the second train, he signalled, ‘‘Line clear,” not know- 
ing whether the first train was out of the tunnel or not, but know- 
ing that sufficient time had elapsed for it to be so, under ordinary 
circumstances. Hence the second train was permitted to enter the 
tunnel, in ignorance of the obstruction. Then, again, the guard of 
the first train, when the engine became disabled, instead of making 
haste back to protect his train by signals, according to the com- 
pany’s rules, went up to the engine to inquire what was the matter 


and did not start to go back until he heard the second train 
rattling along in the tunnel. 

_ You will see plainly that the brake, giving warning of a defective 
pipe, had nothing to do with the accident. It was the wrong 
signalling and the guard omitting to protect his train; but had the 
second train not been fitted with Westinghouse, we should have 
had one of the most horrible accidents on record. in, had the 
brake been fitted to the engine-wheels, like the rest of the train, I 
am of opinion that there would have been no collision at all, and 
that the driver of the second train would have been able to pull up 
before he struck the van. 

As to the objection to the Westinghouse brake because it is 
worked at high pressure, and is rapidly exhausted, I say distinctl 
—and I have worked the brake over six years—that it is perfection 
itself. It can be ropege either moderately or at full pressure, and 
repeated at the will of the driver, and never becomes inoperative, 
either down heavy gradients or elsewhere. Mr. Martin says no such 
failure of power can occur to the vacuum brake. No, for the very 
good reason that it never possesses it. When an engine is low of 
steam—and there are many cases of this sort on record—say, at 
about 80 1b. on the square inch, you can get no vacuum whatever ; 
and I have known men in that position run past signals at junctions. 
Again if you get about eighteen or twenty coaches on a train, the 
brake won't act at the rear end of the train. Mr. Martin refers to 
the conference of locomotive superintendents, at which Mr. Webb, 
of the London and North-Western, was chairman. We are told that 
nine out of twelve at this important conference were of opinion 
that the simple vacuum brake would meet all known requirements 
for the safe conduct of the railway traffic of the country. Asimple 
vacuum brake means a brake such as was fitted to the train which 
came to grief near Penistone. No driver has the means of knowing 
whether it is in working order or not. 

I am not prepared to say to what extent the Westinghouse system 
has been promoted on the Continent, and as we do not change 
carriages with the continental lines, it matters nothing to us here 
which brake they adopt. The principal Scotch railways are all 
fitted with Westinghouse brakes ; the N orth-Eastern also, the Great 
Eastern, the Brighton and South Coast, and some others. As for 
the maintenance of the two brakes, the automatic vacuum and the 
Westinghouse, there isno comparison ; for while the vacuum requires 
a gang of fitters constantly on its track to keep it anything like 
decent, the Westinghouse will run the month in and month out 
and not cost a penny in fitters’ expenses. I have run it for nearly 
six months together, and never had a job done at it. I think that 
is sufficient proof that the cost of maintenance is very slight 
indeed, Th Is of yj Is have been expended on the 
vacuum brake which no one will ever know anything about. 
“Engine repairs” cover a multitude of sins. In conclusion, 
Mr. Martin says, ‘‘ All we ask is to be fairly dealt with. Let the 
Board of Trade have power to order railway companies to 
adopt some universal system of brakes; but let them leave the 
selection to those who have the necessary knowledge and 
information” —not, I to such men as ‘‘ Express Driver,” 
who has daily to risk his life, and is held responsible for those he 
has behind him—but to such gentlemen as constituted the con- 
ference above referred to. I have yet another point against the 
automatic vacuum—it does not act simultaneously on the engine 
and train. Where trains are fitted with that brake the engines and 
tenders are fitted with steam brakes, which are never effective until 
they have been applied once or twice, and cleared the condensed 
steam from the pipes and cylinders. And in frosty weather I 
have known them to be of no avail—completely frozen up. That 
is not the case with the Westinghouse if it has ordinary attention 
and the water drained from the reservoir and triple valve; so that 
you will perceive, Sir, that a train coming to grief fitted with 
the automatic vacuum, if even the brake acts properly—which at 
all times is doubtful—it will only act on the carriages and not on 
the engine and tender, and therefore is not a continuous auto- 
matic brake. 

I must say, in my honest opinion, the Westinghouse brake, so 
far as my own ew! observations go, has never had fair oe 
I know on the Midland the most has been made of every little 
thiag that could be patched up against it; while, on the other hand, 
the vacuum has been screened through thick and thin. 

I will tell Mr. Martin, in conclusion, that Iam prepared to give 
evidence—practical evidence—before the President of the of 
Trade, or, if necessary, before the bar of the House, on this impor- 


tant question. JoskPH BROOKE, 
Secretary Associated Society of Locomotive 
October 3d. Engineers and Firemen, Holbeck, Leeds. 


THE MANCHESTER SHIP CANAL AND TIDAL ACTION, 


Sir,—Mr. Hurtzig appears to be under a misapprehension, and 
to think ‘‘the emptying, so to speak, of the Irish Sea must be, 
simultaneous, or nearly so, with the emptying of the Mersey.” In so 
saying I assume Mr. Hurtzig restricts the remark to what I regard 
as the land-locked basin of the sea in which is the tidal confluence. 
But, even with this limitation, which is very important, that 
opinion appears to be at variance with facts recorded by the 
Marine Surveyor to the Mersey Docks and Harbour Board. 
According to that gentleman—Captain Graham Hills, R.N.—the 
range of tide is greater at Garston than at any other place on the 
Mersey between the bar and the tidal limit at Woolston weir. At 
Garston the level of high water springs is 1ft. 9in. higher above 
datum than at the bar, and the tidal range 32ft. Gin. as against 
29ft. 4in., the ebb at Garston being 1ft. Sin. lower than at the bar. 
The time of high water at Garston is thirty-seven minutes later 
than at the bar, whilst at Woolston weir the time of high water is 
two hours twenty minutes later than at the bar. If the Mersey 
is not filled simultaneously, it is clear it cannot be emptied at once, 
+ rand as the time of the ebb has to be added to the above, and the 
ebb moves much more slowly than does the tide. In fact the Merse: 
never can be “emptied” of tidal water, meaning by that, water whic 
has been dammed back by the tide, because the line of low-water 
is constantly shifting, and will be found ‘‘somewhere” between 
Woolston and the bar, according to the period of tide at which it 
may be sought. Thus, as I wrote in my last, there is an oscillating 
volume of water which acts as a e in maintaining the 
channels through which it is forced to and fro. From this it 
appears to me very clear that any work which reduces the size of 
that volume in any part of its course, tends to injure every part of 
the channel through which it oscillates, including the entrance or 
bar. I consider the tendency so certain to be realised, as to 
regard with much apprehension any proposition to execute such 
works. It is so difficult to dissociate the invisible force causing the 
tides from the currents we constantly see and speak of colloquially 
as the flood tide and the ebb tide, that the subject appears more 
recondite than it really is. The chief difficulty [have experienced 
is to arrive at any correct appreciation of the forces of various 
kinds and degrees which are included in tidal action. I think Mr, 
Webster is probably aware by this time that he misunderstood my 
remark upon the “‘ head ” at the entrance of the Mersey, especially 
as Mr. Hurtzig accepted it as intended. 

Iam sorry to say the different ranges of tide referred to by Mr. 
Webster do not appear to me to admit of the simple explanation 
he tenders. He also observes, that “if the mouth of the estuary 
be funnel-shaped and open to the direction of the flow of the tide, 
we have a great increase in the range, as at Chepstow and in the Bay 
of Fundy, where we have a rise of from 50ft. to 70ft.” 

On reference to the Admiralty tables, it will be seen that at 
re aa the range is only 38ft., while at Portishead or King’s- 
road, much nearer the sea, the range is 40ft. On the other hand, 


on the Mersey in the narrowest part of the funnel the range is 31ft., 
while at Garston in the upper estuary, after the channel has 
widened, the range is 14ft. greater. So much for the funnel theory. 
By ‘“‘ off the coast of Arklow,” I presume Mr. Webster means 
Courtown, on the coast of Wicklow, which has been termed a tidal 
use it was supposed at one time there was not any 


node, 
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aa” and fall of the tide. The Admiralty tables give a 

range of 3{ft. 

Mr. Webster suggests the low range of tide in Ballycastle Bay 
may be due to the narrowness of the inlet, but he does not offer 
any explanation of the range, almost equally low, at the Mull of 
Cantire. Is he aware that the tide is detained four hours at the 

- entrance of the Straits of Cantire? Mr. Webster appears to over- 
look the fact that every obstruction to the passage of water 
increases the friction, po so diminishes the effective head. ‘The 
range of tide on the west coast of England is much greater than 
on the east coast of Ireland, and I do not think either the funnel 
theory or simple obstruction offers a satisfactory explanation. It is 
very difficult to determine the energy of the tide at any part of its 
course ; but it is obvious that the slight range in mid-ocean offers 
no analogy to the greater range elsewhere, unless we suppose the 
force to pervade the whole depth of the ocean, Then the apparent 
increased effect elsewhere is not inconsistent with diminished 
energy, because the depth of water is less. 

The tidal phenomena of the Irish Sea are very interesting and 
very instructive. Their careful study will throw light upon many 
branches of tidal action, including the identity, or the reverse, of 
the half tide and mean sea levels, JOSEPH BOouLt. 

Liverpool, October 6th. 


THE REACTION OF JETS, 


Srr,—In THE ENGINEER for September 12th you publish a paper 
by Mr. Arthur Rigg, in which experiments are described on the 
reaction of jets. The author thinks that these results conflict with 
the ordinarily accepted theory, and that they are Peas 
important in leading to a modification of the theory of turbines, 
It may be useful to point out that the apparent discrepancy Mr. 
Rigg has found is probably due to his method of experiment. 
Suppose a jet directed vertically into a curved right-angled bend, 
which deviates the jet, without change of velocity, into a_hori- 
zontal direction; then, as Mr. Rigg rightly states, it is ordinaril 
assumed that the vertical or horizontal pressures on the bend will 

have been directed into a bent 


‘ be equal. Mr. Rigg’s jet was 
{| \ 2 pipe of the same diameter, 


‘ re jin. in diameter, and to verify 
{ i} * so that the velocity in passing 


the above law, this should 
round the bend should have 
remained unchanged. Makin; 
the experiment thus woul 
wrobably have been difficult, 
use some of the water 
would have hit the receiving 
edge of the bent pipe. Mr. 
Rigg therefore directed his 
jet into a gin. bent 
ut that very seriously dis- 
turbs the conditions of the experiment. If the bend were lon; 
enough and the jet steady enough, the stream would expand to fil 
the bend, and issue with only half the velocity of entry; con- 
sequently, the horizontal momentum generated would be only half 
the vertical momentum destroyed, and the horizontal pressure only 
half the vertical pressure. Mr. Rigg did not find so great a differ- 
ence as this, and, indeed, that is what might have been expected. 
In his very short bend some of the water would get round with 
little change of velocity, and tlie rest would be diminished in 
velocity, the bend not giving a steady full-bore stream. The 
variation in Mr. Rigg’s results is sufficient to show that he had not 
secured definite of experiment. W. C. Unwin, 
October 4th, 


THE HIGH LEVEL SHIP CANAL SCHEME, 


Srr,—Accept my thanks for the favourable notice in your issue of 3rd 
October inst. I should be truly fortunate could I boast of your good 
offices in proving the still more sinister host of difficulties not con- 
sidered—not difficulties merely, but impossibilities in the path of the 
financial progress of the original scheme. I admit even that the diffi- 
culty applies to my own scheme, viewed in the same light and con- 
ditions ; but these are totally changed—for, that besides a perma- 
nent weekly expenditure of £710 to be paid in perpetuity of the 
existence of such canal—and this is, be it understood, an expendi- 
ture for working swing bridges and mid-way locks, &c., totally 
unnecessary in an orthodox canal, thus at once an embargo for 
ever, against every sail—pro rata of 40 per cent. stands levied. 
Thus at one swoop more than one-third of the income is gone; yet 
this great dilemma pales before the long-drawn and inflated share 
list of £8,500,000 in sum total. But the effect of the whole is that 
of this sum no less than £7,000,000 shall be liquidated through the 
convenience of bankruptcy before one farthing of dividend shall 
reach the shareholders, and a new company formed. 

The following statement will elucidate this matter sufficiently : 
—The ship canal costing £8,000,000, and of forty miles in length, 
os £200,000 of cost per mile; and this cost per mile is actually 

orty times greater than the cost of the canal which I propose to 
vie with in identity of circumstances, 

Will this bear a moment’s thought—that a water-way of forty 
times greater cost per mile can vie with a pigmy, in everything ; 
the difference being 40 to 1. 

Again, comparison with the railways is not more reassuring. 
The best railways do not cost over £50,000 per mile; but canal 
having a four times greater share list, ail advantage is lost, pre- 
tended to be clai d ; whilst the weekly out- 
lay for lock and swing bridges disposes of all pretence to economise 
upon railway working expenses. 

I conclude, under any circumstances, it would be only calamitous 
that the ship canal, as it is at present known, should be further 
proceeded with ; being a canal for goods only, and seeing that a 
canal could be made for the same money in amount that would 
elevate Manchester to the position of a first-class seaport, for 
through express steamships, without a lock, without a bridge. 

October 7th, JAMES JOHNSON. 
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CONTINUOUS GIRDERS, 
Srr,—In reply to Mr. Mackenzie’s letter, I beg to say that the 
deduction of the formula on page 244 is the same as of that on 
page 206, taking into account the altered conditions. On page 206 


m consisted of the moment a (1-«) and the two moments 


. X and i ” X1, On page 244 the first moment consists 


of two expressions, viz., one for the loaded portion and the other 
for the unloaded portion, and the summation extends accordingly 
only over the corresponding portions of J. The calculation pre- 
sents no difficulties, but it is too long to be stated here. The 
moment m at an intermediate point is derived from the moments 
X over the adjoinin supports, the values of which are now known 
by p mcgpe these values into the expression for m. This can also 
be done graphically. I may add that the calculation is analogous 
to that required if the moment of inertia of the cross section of 
the beam changes by steps. M. AM ENDE, 
8, Westminster-chambers, S.W., 
October 4th. 


GAS ENGINES, 

Str,—Referring to an article on the above subject which appeared 
in your influential journal on the 26th ult., we beg leave to say, 
in the interest of a number of persons who are trying to make gas 
engines resembling the ‘‘ Otto,” that we do not share your views 
about the judgment in the Court of Appeal in the case of Otto v. 
Linford. You seem to think that the Master of the Rolls, in 
saying that ‘‘ compression” is old, referred to the particular mode 
of compression and the cycle of operations for the first time adopted 


fancy we know something about it. If persons adopt your view 
of the matter and make engines with the Otto cycle, though 
without stratification, we think it is only fair to caution them that 
for so doing they will have to try conclusions with Mr. Otto in 
court. We trust to your justice and courtesy to insert this, as 
your article should not go before the public with no statement 
from the opposite side. CROSSLEY BROTHERS, LIMITED, 
Openshaw, Manchester, 
October 3rd, 


THE INNER CIRCLE AND HAMMERSMITH LINES. 


Srr,—Permit me to indicate a most inconvenient break in the 
system of suburban railways. At Hammersmith the absurdity of 
two stations immediately opposite one another has to be done away 
with. The construction of a line less than half-a-mile in length 
would enable all trains from the Inner Circle to be run through 
Hammersmith, and thus another outer circle railway would be 
completed. C. G. ErHEtston, C.E. 

Balham, 8.W., October 6th. 


ON THE MOST RECENT RESULTS OBTAINED 
IN GERMANY IN UTILISING THE BYE- 
PRODUCTS FROM HOFFMANN COKE OVENS. 

By Dr. C. Orro, Dahlhausen, Ruhr.* 


Ir is long since attempts have been made to construct coke ovens 
in such a manner as to produce not only coke, but also to utilise 
the grag of coking. The first coke ovens on this system 
were built in France in 1862, while England and Germany have 
only begun within the last few years to construct coke ovens with 
extraction of the bye-products. To my own knowledge, about 150 
coke ovens in France and fifty in England are now working on this 
principle. In Germany there are now working 190 of these ovens, 
which number will be increased in a short time to 390. I comply 
with the desire of your President by describing in this paper a 
system of coke ovens designed for the extraction of the bye-pro- 
ducts, of which ninety are working in Germany, while 200 more 
are about to be constructed. In Austria, again, thirty of these 
ovens will shortly be set to work. The inventor of the system in 
question is Herr Gust. Hoffmann, of Gottesberg, in Silesia. Its 
essential features consist in the combination of coke ovens with 
the Siemens regenerator, in order to heat the air serving for the 
combustion of the gas to as high a degree as possible. The tem- 
perature necessary to maintain the coking process is obtained in 
common coke ovens by the combustion of the gases evolved in the 
interior of the oven, or of its side flues, the hot gases being burnt 
in the immediate proximity of their place of origin. 

The coke oven illustrated by Figs. 1 and 2 on page 274, 
has no direct communication between the coking space and 
the side flues. In fact, except the openings for charging, 
FO, and for discharging the oven, which are closed during 
the coking process, there are only two openings, GA, in the 
roof of the oven by which the gases escape. The side wall of the 
the coke oven contains, under the abutment, a horizontal canal, 
which passes over the entire set of vertical flues, and which 
is the means of communication between these side flues. Every 
bottom flue is divided across its length by a partition wall into two 
equal lengths, SK, and SK. Each of these lengths communicates 
with a regenerator, which serves for heating the air destined for 
the combustion of the gases. SK, communicates with LR,, and 
SK, with LR,. These regenerators are long flues filled with fire- 
bricks on the Siemens regenerative plan, in order to obtain a great 
surface. They extend below the whole of the coke ovens, and 
communicate at one end, by means of a clack valve, either with 
the pipe conveying air or with the chimney. On two sides 
— are pon along the battery, of which I will speak 
immediately. Imagine, now, that the ovens are hot, and 
that the coking process is going on. The from the coal 
escape by the openings GA in the roof of the oven into the 
rising pipes SR and into the receiver VL. The valve V placed 
between the rising pipe and the receiver, by which the communica- 
tion between the oven and the receiver can be interrupted, is now 
opened. From the receiver VL the gases go to the condensation 
house, where they are cooled and washed by different apparatus. 
The gases returning from the condensers, where they to lost 
their tar and ammonia, are forced back to the ovens through the 
gas pipe GDR by the same exhauster which had sucked them to 
the condensers, and by means of which the whole motion of the 
gases is caused. According to the position of the clack valve in 
the gas pipe, the gases enter now either into the gas pipe on one side 
or into the gas pipe on the other side of theoven. The bottom flue of 
every coke oven communicates with the gas pipes by meansof anozzle 
pipefurnished withatap. Assumethatthe clack valve, inside the gas 
pipe, is placedin such a manner that the gas goes tothegaspipeGDR,, 
then the clack valve W of theair regenerators must be placed so that 
the air is forced by a fan into the air regenerator LR;. The air 
regenerator LR), and the nozzle pipes of the gas pipe GDR, dis- 
charge at every coke oven into the bottom flue SK. In this man- 
ner gases and hot air enter into the bottom flue SK,. The com- 
bustion of gases takes place first in the bottom flue, and continues 
in the side flues. The whole current of the burning s ard of 
the very hot products of combustion rises by the el side flues 
VZ;, into the horizontal flue HK, and thence f: down through 
the side flues VZ. into the bottom flue SK., whence the gases, 
which may now be considered as completely burnt, pass through 
the air regenerator LR, and then escape through the chimney, 
delivering their heat to the lattice work of the air regenerator on 
their way. After a certain time, say about an hour, the position 
of the clack valves in the gas pipe and in the air flue are changed, 
so that the direction of the gas and air is reversed. The gases 
escape out of the gas pipe GDR into the pipe GDRz, while air 
enters into the air regenerator LR,. Combustion takes place in 
the bottom flue SK., and the current of gases, air, and products of 
combustion — through VZ., HK, VZ,, SK,, and the air 
regenerator LR, into the chimney. In this manner the current of 
gases passes alternately in the two directions through the bottom 
flue and side flues of the coke oven, whereby a remarkably even 
t ture is obtained in the oven. The heat of the products of 
combustion is for the most part absorbed by the regenerator for 
heating air, which attains a temperature of 1800 deg. F. In 
one of our German coking works we produce per coke oven 
day 24,700 cubic feet of gas, whereof we require for the coking 
process only 17,700, so that we have a surplus of 7000 cubic feet of 
gas per oven per day. The bottom flues and side fiues are so 
extremely hot that with a charge of 5 tons 13 cwt. of dry coal the 
coking process lasts only forty-eight hours, or the same time as in 
coke ovens without extraction of the bye-products. In general, 
we have it in our hands to — the temperature of these coke 
ovens by augmenting or reducing the quantities of gas and air, 
which can be exactly adjusted. The quality of the coke is at least 
equal to that which we obtain in the ordinary coke ovens. The 
yield of coke in coke ovens with extraction of the bye-products is 
always several per cent. higher than in common coke ovens, on 
account of the air-tightness of the charging and discharging open- 
ings, and a slight pressure of gas in the ovens. We have proved 
the following temperatures :— 


Deg. Fah. 
2200—2550 
In the regenerator, when the current of air was first 
Inthechimney .. .. .. ee ee 932 


The drawings represent a coke oven with vertical side flues. 
This construction hinds great favour in Germany, because the 
arrangement of the bricks makes it possible to give very small 
dimensions between the side flues and the coking space. Ordi- 


in the Otto engine. + in our opinion is a mistake, and we 
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narily we make these wall bricks 3,;in. thick; by way of trial we 
have even diminished this thickness to 2}in., and we have found 
that in the latter case the coking is completed several hours sooner 
than in the former. The combination of Siemens regenerators 
with coke ovens is independent of the construction of these ovens, 
and can be applied to on ovens on other systems. The coolers, Figs. 
3 and 4, are vertical iron cylinders closed at each end, in which are 
vertical iron tubes fastened to the top and the bottom, and open at 
eachend. Above the cover is placed a cylindrical ironreservoir. The 
water flows through the tubes, while the current of gas passes out- 
side them in the opposite direction. These coolers have a cooling 
surface of 5°72 square feet, 1000 cubic feet of gas passing through. 
To the coolers now in construction we give as much as 7°6 square 
feet of cooling surface for every 1000 cubic feet gas, having found 
that a great cooling surface is very advantageous for condensation. 
Condensers placed behind coke ovens must have a cooling surface 
proportionally greater than those of gasworks, because the produc- 
tion of gas in coke ovens is less regular than in retorts, e have 
measured the ery say of the gas after it passes out of the 


coke oven, and we have found— 
Deg. Fah. 
In the rising tubes 
In the receiver ( ding to the dist from the 
Before the coolers .. 170— 250 
Beyond the coolers .. .. . 65— 85 


Our washers, Figs. 3 and 4, are vertical cylinders of cast or wrought 
iron, in which a great number of perforated plates are placed hori- 
zontally over oneanother. A continual stream of cold water trickles 
down upon the uppermost plate and through it to the others, so that 
from plate to plate a rain of drops is constantly passing in the 
opposite direction to that of the gas, the latter in its upward pas- 
sage giving up to the water the ammonia which it contains. The 
washers retain the whole of the tar and ammonia not yet con- 
densed in the coolers. If we have cold enough water at our dis- 
posal, the temperature of the gas will be lowered in the washers to 
55 deg. Fah. Our washers offer to the gas a surface of 7°8 square 
feet to every 1000 cubic feet gas. 

Figs. 3 and 4 show a condensing apparatus sufficient for twenty 
coke ovens. The gas comes out of the ovens through the 
gas pipes GAR. Then one-half of it — through the three 
condensers C, and through the three scrubbers SC,, while the other 
half goes through the three condensers C, and the three scrubbers 
SC,. Beyond the scrubbers SC, and SC, the two halves unite and 
pass through the exhauster EX, which forces the gases through the 
gas pipe GDR back to the coke ovens. EXR is a spare exhauster. 
The air of combustion is forced in by the fans V, and Vo, the 
second of which is kept as a reserve. Pj, Py, P;, Py, and P; are 
small pumps for tar and ammoniacal liquor. M, is the driving 
engine ; M. is a spare engine. The condensers C, let fall tar and 
ammoniacal liquor into the vessels t,, and,the condensers C» into fp. 
The products of condensation deposited in the scrubbers SC; run 
into the vessels T,, and those in SC. into T,. Out of the vessels 
T,, t, and T>, ¢2, tar and ammoniacal liquor run through the pipes 
R, and R, into a tank situated outside the condensation house, out 
of which tank they are raised, when required, by small pumps into 
another tank above the gas coolers. 

The gain of ammonia, counted in sulphate of ammonia, amounts 
in Westphalia to 1 per cent. of the weight of dry coal put into the 
coke oven. This gain corresponds exactly with the contents of 
ammonia as ascertained by analysis. The quantity of i 
contained in the coal varies in different districts, and even in the 
same coal district. In the Saarbriicken district the coal yields 
only 0°7 to 0°8 per cent. of sulphate of ammonia, whereas this 
figure rises in Upper Silesia to 11 to1‘7 per cent. The yield of 
tar at one of our coking establishments amounted in seven months 
to an average of 3 per cent. on the dry coal put into the coke ovens. 
The tar contains less benzene than that produced in gacworks, 
but the amount of naphthaline and anthracine which it contains 
is equal to that contained in gas tar. We have analysed the gas 
sectioned during the coking process after its passage through the 
condensers. It contains a smaller amount of light-giving elements 
than the gas supplied by gasworks; in other respects its composi- 
tion is the same :— 


Volume per 
cent. of the 
dry gas. 
100°00 


I have already said that the gas which returns from the condensers 
is not all used in the coking process. The surplus can be 
converted into money. By the use of very large burners it 
can be applied to purposes of illumination in factories, iron or 
coal works, or for heating boilers, &c. For heating purposes it 
has the great advantage that it can be conducted to very great 
distances without suffering in quality. We have ascertained that 
by the daily combustion of 2 tons 14 cwt. of coal per oven we can 
depend upon obtaining sufficient waste heat from every oven to 
heat 54 square feet of boiler surface. A heating surface of 
54 square feet per coke oven corresponds with an evaporation 
of 1b. of water for every pound of coal coked. I cannot say 
whether or not these figures are surpassed by English coals. They 
refer to trials made with Westphalian coal, and can therefore be 
compared only with results obtained with those coals. In West- 
phalia, with an ordinary coke oven without extraction of the bye- 
roducts, containing 5 tons 18 cwt. of coal, we heat 80 square 
feet of boiler surface, or we evaporate 14 lb. of water by every 
pound of coal coked. We see, then, that the gas produced by 
coke ovens loses less heating power in its passage through the 
condensers than we might have sup , and that we can not 
only extract the bye-products, but heat boilers with the gas 
which has undergone this process, together with the highly 
heated products of combustion which have passed through the air 
regenerator. 


THE launching of the third caisson in connection with the 
building of the Forth Bridge cantilever piers took place on Monday 
afternoon from the south shore. This caisson is larger than either 
of its two predecessors. 


OVERWORK IN GERMAN SCHOOLS.—-After forty-two years’ experi- 
ence it is now virtually conceded in Germany that physical exercise 
is not a sufficient antidote to brain pressure, but that where the evil 
exists, the remedy must be sought in the removal of the cause. 
Official action with reference to over-pressure has been taken in 
Prussia, Saxony, Wiirtemberg, Baden, Hesse, and Alsace-Lorraine. 
The commission appointed by the Stadtholder of Alsace-Lorraine 
recommended that the number of study hours should be restricted 
to twenty-six a week for the lowest classes of the gymnasia, and 
to twenty-eight and thirty-two for the higher; that the hours of 
home study should be eight, twelve, and eighteen a week, pro- 
gressing from the lowest class to the highest; and that six hours a 
week should be devoted to general physical exercise, including 
swimming, open air sports, skating, and excursions. While the 
existing conditions will be somewhat ameliorated by these decrees, 
they do not seem to have brought about a final solution of the 
difficulty. Last year a petition upon the subject, signed by eminent 
teachers, physicians, and other citizens, was addressed to the 
Prussian Chamber of Deputi After setting forth the deplorable 


effects of the excessive strain upon the nervous system of scholars, 
it appeals to the patriotism of the deputies to put an end to the 
abuse, which, the petition aserts, “‘threatens little by little to 
reduce the cultivated classes of society to a state of moral weakness 
that shall render them incapable of great and manly resolution.” 
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HOFFMANN’S REGENERATOR COKE OVENS 


(For description see page 273.) 
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, THE MAXIM AUTOMATIC MACHINE GUN. 


(For description see page 281.) 


Fig2.Plan . Breech Closed . FiringPosition. 
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Fig3. 
Vertical Section. Breech Open. 


Figt.Plan. Breech Open. 
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ON THE MANUFACTURE OF CRUCIBLE CAST 
STEEL.* 


By Mr. Henry SEEBOHM. 
(Concluded from p. 256.) 

Tne last process in the manufacture of articles made of steel, 
where the invaluable property which distinguishes steel from 
wrought iron or cast metal is revealed, is the double process of 
hardening and tempering, by which we suddenly change the steel 
from lead into glass, and afterwards gently change the glass into 
whalebone. In these, as in all other processes which steel has to 
undergo, it has again to run the gauntlet of fire. It does so, how- 
ever, at much greater risk than heretofore. The forging of the 
tool is finished; it has taken the final shape to which it was 
destined; and any injury which may be done to it by overheating 
is irrevocable, and can no longer be cured or mitjgated by the 
h It is y, therefore, to double and redouble the 
care bestowed upon the heating of the steel, lest the temperature 
be raised beyond the point necessary to secure the required hard- 
ness. The part of the steel required to be hardened must be 
heated through and heated evenly, but must on no account be 
overheated. The tool must be finished at one blow, the blow 
caused by the sudden contraction of the steel produced by its 
sudden cooling in the water, and if this blow be not sufficient to 
give to the steel a fine grain and a silky texture, if after the blow 
is given the fracture—were the tool broken in the hardened part— 
would show a coarse grain and dull colour, instead of a fine grain 
and glossy lustre, the tool is spoiled, and labour bestowed upon it 
is thrown away, and it must be consigned to the limbo of 
wasters. The special dangers to be avoided in hardening each 
kind of tool must be learnt by experience. Some tools will warp, 
or “‘skeller,” as we say in Yorkshire, if they are not plunged into 
the water in a certain way. Tools of one shape must cut the 
water like a knife; those of another shape must stab it like a 
dagger. Some tools must be hardened in a saturated solution of 
salt, the older the better; whilst others are best hardened under a 
stream of running water. Most tools have a tendency to water- 
crack if taken out of the water before they are absolutely 
cold. When the edge of a tool only is hardened, care should be 
taken to move it up and down in the water, so as continually 
to change the water level lest the tool should crack at the water 
level. Steel contracts in hardening, and contracts differently 
where it is cooled suddenly from the places where it is cooled 
slowly. If the hardened part joins the unhardened part too 
suddenly, the steel at the junction will bein a dangerous condition 
of tension, which predisposes it to crack, and it is wise to lessen 
the amount of tension by distributing it over as great an area as pos- 
sible. In some tools, where the shape necessitates a great differ- 
ence in the rapidity of the cooling of the various parts, it is often 
wise to drill holes in the thicker parts, where they will not inter- 
fere with the use of the tool—holes which are made neither for 
use nor ornament, but solely with a view of equalising the rapidity 
of the cooling of the various parts, so as to distribute the area of 
tension, and thus lessen the risk of cracking in hardening. So 
many causes may produce water-cracks that it is often difficult to 
point out the precise cause in any given case. The most common 
cause is the overheating of the steel in one or other of the various 
ae through which it has to pass. A second cause may be 

ound in the over-melting or too long boiling of the steel, causing 
it to part with too much of its occluded carbonic acid, a fault 
which may be attributed to the anxiety of the manufacturer to 
escape honeycombs in the ingot. A third cause may sometimes be 
discovered in the addition of too much manganese, added with the 
same motive. A fourth cause may, curiously enough, prove to be 
a deficiency of carbon, one of the most common causes of water 
cracking in files; whilst in some cases too much carbon will produce 
the'same effect. A fifth cause may be one which, as a steel manu- 
facturer, I ought to mention in a whisper—the presence of 
phosphorus in the steel; but, after all, this may not be the fault 
of a too greedy manufacturer who wants to make too much profit ; 
it may possibly be the fault of a too stingy consumer, who will 
not pay a price sufficient to admit of a good quality of iron being 
used. There is nothing so dear as cheap steel. It must be more 
economical to put five shillings worth of labour upon steel that 
costs a shilling, to produce a tool that will last a week, than to 
put the same value of labour upon steel that costs only nine- 
pence, to produce a tool that will only last a day. The system 
adopted by some large consumers of buying best tool steel by tender 
is one which in too many cases defeats the object for which it was 
instituted, and by lessening the price, and consequently deterio- 
rating the quality, causes the steel bill to be apparently lessened at 
the cost of the labour bill, so that extravagance instead of economy 
is the result. In fact, it is an illustration of the proverb about 
being “‘ penny wise and pound foolish.” Scores of firms in the 
steel trade habitually offer best cast steel at prices varying from 
£40 to £45a ton. The statement that the steel supplied is the 
best that can be made may be accurately described by an ugly 
little word of three letters, and the firms which make it are 
liable to be suspected of ‘‘ voluntary inaccuracy.” The culminating 
point in the manufacture of tools made from steel, the final pro- 
cess which gives to them their most valuable properties—properties 
possessed by no other metallic substance—is that of temper- 
ing. The steel was originally lead; the process of hardening 
has turned it into glass; but we do not want glass—it is 
too brittle ; we want whalebone. An unhardened knife would 
bend like wrought iron; a knife hardened only would break 
like cast metal. We want the elasticity of the whalebone. Our 
knife must spring like—like what?—like steel. To attain this 
quality it must be tempered. If a piece of hardened steel be 
heated slightly and then allowed to cool, it becomes tempered. It 
suddenly changes from glass to whalebone, and in the process of 
changing its nature it fortunately changes its colour, so that the 
workman can judge by the colour which it has assumed the extent 
of the elasticity which it has acquired, and can then give to each 
tool the pee degree of temper which is most adapted to 
its special purpose. The various colours through which tempered 
steel successively passes are as follows: straw, gold, chocolate, 
purple, violet, and blue. Of course in passing from one colour 
to another, the steel passes through the intermediate colours. It 
' really passes through an infinite series of colours, of which the 
six above mentioned are arbitrarily selected as convenient stages. 
It must be borne in mind that the elasticity of tempered steel 
is acquired at the expense of its hardness. It is supposed that 
the maximum of elasticity and hardness bined is obtained 
by tempering down to a straw colour. In tempering steel regard 
must be had to the quality most essential in the special tool to be 
tempered; for example, a turning tool is required to be very hard, 
and is generally taken hot enough out of the water to temper itself 
down toa degree so slight that no perceptible colour is apparent ; 
whilst a spring is required to be very elastic, and may be tempered 
down to a blue. Hardening in oil is a mode of treating steel 
which is of special value for certain tools, and appears to a certain 
extent to attain by one process the change from lead into whale- 
bone without the passage through the intermediate glass stage. It 
is unfortunately not yet possible to give any scientific explanation 
of the change which takes place in the hardening and tempering 
of steel. All that chemists yet can do is to mystify their 
readers by writing unintelligibly about molecular rearrangement 
and crystalline transformation. In speaking of the various 
foreign substances which are found in cast steel, I have 
confined myself for the most part to those which are sup- 
posed to be injurious to its quality; but before I close m 
paper, a word or two must be said upon the various materia 
which are added to cast steel with the intention of improving it. 
If the steel manufacturers of Sheffield are not doctors of chemis- 
try, they most of them practice as quacks. It has ever beena 
darling dream of the Sheffield steel melter to discover some sub- 
stance—some philosopher’s stone—which will transmute common 
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cast steel into best cast steel. The various substances used in the 
melting of cast steel, and supposed to have a chemical effect upon 
the material melted, are known by the technical name of ‘* physic.” 
The most universally used of these is peroxide of manganese, 
mixed with a little ground charcoal. Common salt, rock salt, 
sal-ammoniac, chromate of potash, prussiate of potash, and even 
ground fluor spar, and broken glass, form ingredients of the physic 
used by some steel melters. Manganese, either in the form of 
spiegeleisen or of ferro-manganese, is also largely used, and has a 
definite effect upon the steel. It prevents to a large extent the 
formation of honeycombs in the ingot, and increases the welding 
capacity of the steel; it gives the steel greater tenacity 
when hot, so that it may be heated to a greater heat 
without cracking under the blow of the hammer or the tension 
of the rolls; but it must be very cautiously used, as it undoubt- 
edly increases the brittleness of the steel, and its tendency to 
water-crack, if it be added in the melting pot instead of being pre- 
viously suffused through the iron. Silicon is even more danger- 
ous ; it causes the steel to crystallise in smaller crystals ; it mate- 
rially assists its capacity to receive a high polish; it increases its 
soundness, but makes it more brittle. Wolfram or tungsten, 
added in the form of a metallic alloy, is used to a considerable ex- 
tent in the manufacture of a special steel, sometimes called 
Mushet steel, which is frequently made so hard that it does not 
require to be hardened. It is used principally for turning tools, 
which, in consequence of the temper of the steel not being liable to 
injury by heat, can be driven at a higher speed than usual. Special 
steel of this kind is the finest grained that can be produced, but is 
so brittle that it can only be used by exceptionally skilled work- 
men. Chromium is sometimes used instead of wolfram ; and it is 
said that titanium is also employed, but I am not aware that any 
of the latter metal has yet been detected in steel by chemical 
analysis. A special steel for taps, called mild centred cast steel, 
is made by converting a cogged ingot of mild cast steel, so that the 
additional carbon only penetratesa short distance. These bars are 
afterwards hammered or rolled down to the size required, and have 
the advantage of possessing a hard surface without losing the 
toughness of the mild centre. It is much to be regretted that no 
easy method of testing cast steel has been invented. The amount 
of breaking strain, and the extent of the contractions of the area 
of fracture, give valuable information respecting iron or steel 
which is not hardened, and is not required to be used in a hardened 
state, but for hardened and tempered steel they are practically 
useless. It is very difficult to harden and temper two pieces of 
steel to exactly the same degree. A single test is of compara- 
tively small value, as a second-rate quality of steel may 
stand very well the first time that it is hardened, but 
deteriorates much more rapidly every time it is re-hardened 
than is the case with steel of a high quality. Nor is the 
breaking strain a fair test of the quality of cast steel. For 
many tools the capacity to withstand a high amount of breaking 
strain, slowly applied, is not so much required as its capacity to 
withstand a m+ a shock. The appearance of the fracture of cast 
steel is also very illusory. The fineness of the grain, and the silki- 
ness of the gloss, are very captivating to the eye, but can be pro- 
duced by hammering the bar until it is almost cold. The con- 
sumer of steel may be enraptured, if he be of a poetical turn of 
mind, by the superb fracture of a bar of steel, reminding him of a 
picture by Ruskin of the aiguille structure of the higher Alps. 
But, after all, this is only a dodge, depending upon the inclination 
of the axis of the revolving hammer to the plane of the anvil. The 
practical consumer of steel must descend from the heights of art 
and science, and take refuge in the commonplace of the rule of 
thumb, and buy the steel which he finds by experience to be full of 
nature and body. 

If I have been successful in my attempt to explain the art and 
mystery of crucible cast steel making, you will have understood 
that the converting, melting, and forging of steel are three arts, 
each of which requires as much dexterity as the arts of skating, 
riding, or swimming. To arrive at perfection in these arts is difii- 
cult to those who do not inherit from skilled ancestors the facility 
to learn them; hence the trade has become localised in a few 
centres, of which Sheffield is the oldest and by far the most im- 
portant. The arts of forging, hardening, and tempering, which are 
necessary for the further manipulation of the steel after it leaves 
the hands of the manufacturer in Sheffield, require equal dexterity, 
so that the art of steel making, if not mysterious, is very pave 
cated. The real mystery lies in the chemical explanation of the 
effects produced; and when chemists have explained the pheno- 
mena of hardening and tempering steel, they may possibly discover 
why cast steel made from Dannemora iron is superior to the imita- 
tions of it. At present I presume that the candid chemist must 
admit that there are more things in best crucible cast steel than 
are dreamt of in his philosophy. 


A METASTATIC HEAT REGULATOR. 


THE instrument described below, by Mr. N. A. Randolph, M.D., 
University of Pennsylvania, is adapted to maintain a constant 
temperature within any water or air chamber heated by gas, the 
degree of temperature thus maintained being adjustable at will. 
Reference to the illustration shows an air thermometer so modified 
that the rise of mercury in the limb B will cut off the gas supply 
which passes through its bifurcated extremity. A second modifica- 
tion lies in the accurately fitting glass stop-cock D, connected with 
the air chamber A. By means of this stop-cock the tension of the 
air within the chamber, and consequently the height of the 
mercury in the tube B, is 
readily adjustable. It is evi- 
dent that when the mercury 
is forced high up in B, a rela- 
tively slight increase in the 
temperature of the surround- 
ing medium will be sufficient 
to so expand the air in A as to 
force the column of mercury 
to the point of shut-off. On 
the other hand, a far higher 
temperature will be needed to 
effect the shut-off when the 
columns of mercury in A and 
B are of the same height. In 
practice the adjustment is 
effected by placing the instru- 
ment in a medium of the 
required temperature, the cock 
D is opened, and air slowly 
forced in with a syringe, until 
the mercurial column in B 
is nearly at the point of 
bifurcation; the precise height varying, of course, with the dimen- 
sions of the instrument, and being readily ascertained by practice. 
The pressure of the gas employed must be kept quite low, other- 
wise as the mercury rises above the point of bifurcation, a portion 
will be blown out. One of the simpler gas pressure regulators may 
be advantageously inserted between the source of gas supply and 
the heat regulator. It is well also that the diameter of the limb C 
should be somewhat greater than that of its fellow, and also that 
its point of junction with B should be somewhat constricted, in 
order that a smaller variation in temperature shall effect either the 
patency or occlusion of the gas exit. When the mercury rises in B 
a trifle beyond the point of bifurcation, the passage of gas from G 
to E is arrested, and the flame from the burner I is at once extin- 
guished. Were no further provision made, the vessel and its con 
tents would soon cool sufficiently to again permit the flow of gas, 
which would then pass off, unburnt, through I. This difficulty is 
obviated by the use of a second gas jet J, so placed as to relight 
the burner I upon the renewed passage of gas, and so minute as 
not to give out sufficient heat to counterbalance that which is lost 


from the vessel by radiation, &c., during the temporary stoppage 
in the main jet. This secondary jet may be readily made from a 
common brass blow-pipe, bent in the form shown in J, and steadily 
supported in such manner that its little flame may constantly play 
immediately above the opening of the main burner. It is usually 
necessary to still further reduce the small opening of the blow-pipe 
by squeezing it with pliers, or by other means, The secondary 
flame is fed by the branch H from the source of gas supply. The 
instrument must be protected from touching the base of the con- 
taining vessel, either by suspension or by the intervention of a 
plate of cork or other non-conductor. It must also be held steadily 
vertical, and should always be accompanied by a thermometer to 
verify its adjustment. It is also well to have each of the exposed 
surfaces of mercury covered by a drop or two of glycerine to 
prevent oxidation. 


Tue gilded Albert Memorial is again undergoing restoration, 
Much has yet to be learnt as to the proper material for ornamental 
structures in London. A contemporary remarks that ‘‘ such 
objects as the Wilberforce Fountain in Parliament-square become 
eyesores, and Cleopatra’s Needle has been more timeworn since it 
was erected on the Thames Embankment than in any two centuries 
of its stay in Egypt.” 

SoutH Kensincton MusruM.—Visitors during the week ending 
Oct. 4th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,325; mercantile marine, Indian 
section, and other collections, 4866. On Wednesday, anger 
and Friday, admission 6d., from 10 a.m, to 4 p.m., Museum, 1508; 
mercantile marine, Indian section, and other collections, 249, 
Total, 18,948. 

BREAKING UP A Monrror.—The once famous monitor Roanoke, 
built at an enormous expense by the Government, but which for a 
number of years was tied up at a Chester shipyard, is being slowly 
but surely torn asunder at Marcus Hook, Pa., on the Delaware 
river, below Philadelphia. The vessel was sold in November last 
ata sale of abandoned war vessels, and was purchased by E. Stanard, 
of Westbrok, Conn., for 40,000dols. arly in the following month 
a gang of workmen were put on the vessel, and in a short time the 
brass, copper, and the most valuable portions of the machinery were 
removed and sold, realising, as it is alleged, sufficient money to pay 
for the whole vessel and to defray the expense of the removal of 
the iron plates and the heavier and less valuable portions of the 
vast engines and gearing. In April last the craft was towed to the 
Government ice piers at Marcus Hook, where the work has since 
been in progress. Large derricks are placed on the deck, by which 
the huge plates are lifted from their positions, after the bolts have 
been removed, by means of machinery driven by an engine. The 
old boilers and portions of the engine still remain in the hold, but 
the turrets and the smoke-stack have been removed, and but little 
more remains to be done. It is proposed to tow the hulk to a 

int in the vicinity of New York, where it will be beached and 

urned to get out the iron. The work is being done by a force of 
twelve Italians, under the supervision of a Yankee foreman, the 
men being fed and lodged on board.— U.S. Army and Navy Journal. 

THE Paris Merropouiran Raitway.—After many years of 
negotiations and proposals of one kind and another, the Paris 
Metropolitan Railway seems likely to become a reality, as an 
agreement has been signed by the Minister of Public Works upon 
the one hand, and by a company, of which Mr. J. S. Forbes is one 
of the managing directors, upon the other. The Northern of 
France Railway has also some interest in the new company, which 
undertakes to construct a line from Puteaux upon the western, to 
Renilly upon the eastern side of Paris. The total length of this 
line, including branches to the northern and eastern stations inside 
Paris, will be about fifteen miles, and the cost is estimated at 
£4,640,000, including the interest upon the shares and bonds 
during the four years that the line will, it is estimated, occupy in 
construction. The capital of the company is fixed at £2,000,000, 
and when the profits exceed 7 per cent. the State is to take half 
of the surplus. There will be sixteen trains an hour upon the 
main line inside Paris, and twelve and eight trains upon the two 
other sections. The second line of railway is not to be constructed 
until the first yields an interest of at least 6 per cent. on the share 
capital, but the Government reserves to itself the right of com- 
pelling the company to construct. it sooner upon condition of 
guarantee of an interest of 4 per cent. upon the whole of the 
capital invested in the two undertakings. 

THE Miners’ Strike.—The colliers in the Birmingham district 
do not show much sign of giving way. The Strike Committee 
have again passed a resolution permitting the men to go to 
work at the drop for a fortnight if the masters will guarantee 
the old wages after that date. Such guarantee is, however, alto- 
gether unlikely to be obtained. The number of men on strike is 
gradually decreasing. Yet from a meeting of the Brierley Hill men 
on Tuesday a request was forwarded to the Central Committee to 
have notice papers printed for every miner now at work to give 
fourteen days’ notice to leave from Saturday of this week. Whether 
this proposition will lead to definite action is very doubtful. As 
the duration of the strike increases a spirit of intimidation is 
manifesting itself in the Dudley district. On Saturday an outrage 
was committed at one of Lord Dudley’s pits at the Saltwells Col- 
liery, near Dudley. This is an isolated mine in the group of the Salt- 
wells, and as the coal lies near the surface it is obtained by open 
work without the aid of any shaft. This week the number of men 
at work at the mine was to have been augmented, and this seems 
to have so incensed some of the strikers that on Saturday night an 
attempt was made to blow up the boilers. The attempt, however, 
was only successful in displacing one of the two boilers from its 
setting, and seriously damaging it. In the fire-hole there was dis- 
covered the remains of a tin breakfast can, with traces upon it of 
some explosive substance, and also a portion of a fuse attached. 
The Strike C ittee have disclai all knowledge of the out- 
rage, and a reward has been offered for the arrest of the offenders. 
The coalmasters, at a ting in Birmingham this week, have 
determined to support the Sandwell Park Colliery pegs vn f in 
their appeal against the decision of Sir Rupert Kettle, to which we 
referred last week. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS.—The ordinary 
monthly meeting was held at the Cannon-street Hotel on Saturday, 
the 4th inst. Mr. Rea and Mr. Thorburn occupied respectively 
the chair and deputy-chair, and there was a fair attendance of 
members. It was announced, after the reading of minutes, &c., 
that only two of the associated foremen were unemployed, namely, 
one of pattern makers and one of boiler makers. Mr. Meredith 
Jones, late treasurer, next claimed to be placed on the super- 
annuated fund for the benefit of aged and necessitous members, 
and the application was agreed to nem. con. Other matters of 
business were transacted, and then Mr. John Lewthwaite proceeded 
to read a paper on his “Improved or Regia Process of Manufac- 
turing Iron and Steel.” The author disclaimed the possession of 
any great scientific attainments, and, after some disparaging 
remarks on what he termed “‘ the so-called basic process,” went on 
to describe his own. He said that he selected iron of one, two, or 
more brands, and melted it in a common puddling or reverberatory 
furnace, always taking care that the melting was complete. He 
then threw upon the molten mass, as gradually as possible, certain 
mineral ores in a finely disintegrated state—as was done in the case 
of the New Zealand titanic sand—and in such proportions as he 
had determined by long courses of experiments to be most effica- 
cious. The effect was an electro-chemical combination, by which 
the molten metal became very much more fluid, whilst its impuri- 
ties were rapidly given off, and its quality and strength were 
greatly enhanced. Mr. Lewthwaite exhibited a number of 
specimens of metal resulting from his process, and these were 
examined with critical and approving interest by the practical 
audience present. A discussion followed, and this was shared in 
by Messrs. Bartle, Comrie, J. Newton, and others, Finally a vote 
af thanks was unanimously accorded to the reader of the paper. 
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RAILWAY MATTERS. 


A TELEGRAM dated the 2nd inst., says, ‘‘ A railway collision has 
occurred on the Eastern Bengal Railway at Arrunghatta, by which 
sixty persons were killed or injured.” 

THERE are now, it is reported, on the Rocky Mountains part of 
the Canadian Pacific Railway 4000 men employed, and the track 
has been laid and completed for forty-five miles west of the 
mountain range. 

Tue friends and sufferers from the Penistone accident met at the 
Queen’s Hotel, Manchester, on Tuesday morning, 7th inst. It was 
resolved that a test action be tried, the amount for legal costs 
being nearly raised in the room, 

On Sunday last, 5th inst., the new Universal or Clearing House 
block system came into operation on the North-Western, Midland, 
and other railways. A change of regulations is necessarily incon- 
venient, and requires extra care on the part of the signalmen. The 
universal code is the result of the C bury tunnel accident, 

Own Monday afternoon the third caisson required for the Forth 
bridge was launched at South Queensferry, the ceremony being 
performed by the Countess of Rosebery. The caisson is 7Oft. in 
diameter, and when completed it will be 72ft. in height. It is 
made entirely of steel, and will be sunk on a solid foundation with 
11,000 tons of concrete. 


Mr. H. 8. STANLEY, engineer-in-chief for railways in Queens- 
land, has had an interview with the acting-minister for works in 
New South Wales with reference to the projected junction of the 
New South Wales and Queensland Railway systems. A plan 
showing how the junction may be effected has been submitted by 
Mr. Stanley to the authorities concerned, and this is to be sub- 
mitted to the engineer-in-chief for railways in New South Wales. 
It is considered probable by some that this project will be carried 
out. 


THE proposal of the Public Works Committee to grant a new 
twenty-one years’ lease to the Birmingham Tramways Company 
came before the Town Council on Tuesday, when an amendment 
was pro requiring the company to run penny stages. Another 
proposal was that the company and not the Corporation should 
make the new line, or rather provide the capital to make it; that 
the sinking fund and repairs should be provided by the company ; 
and that only a moderate rent for way of leave should be required 
by the Corporation. The borough, it was contended, would thus 
avoid adding to its debt. The further consideration of the question 
is to come up in a fortnight’s time. 


On Saturday the s of the Manchester Association of 
Employers and Foremen made an inspection of the new electric 
tramcar and line, which has been constructed by Mr. Holroyd 
Smith, of Halifax, and put down experimentally in an open field 
in the outskirts of Manchester. The car, with a full load of about 
thirty-five members, was propelled and stopped with ease, and the 
arrangement by which the car becomes detached from the sliding 
collector in the event of the central line from which the electricity 
is gathered becoming choked up with stones or dirt, was put 
through a number of tests without any failure occurring. The 
whole arrangement of the car and tram line was generally com- 
mended by the members as one likely to open the way for a simple 
and practicable application of electricity to tramway traffic. 


THE pea of making a comparison between the Noah’s Ark 
style o a and the decent modern thing often occurs 
at Ludgate-hill. The London, Chatham, and Dover Railway 
Company may be ashamed of this, but it does not showit. Running 
through the Ludgate-hill station are trains of the Midland Com- 

pany, comprising carriages which people do not mistake for small 
uggage vans. They are large, and are fitted with seats instead of 
wood ledges, and instead of a seventeenth century glimmer they have 
a nineteenth century gas light on the Pintsch system. People can 
see where the carriages are at night without the use of a guard’s 
lamp. Ifthe London, Chatham, and Dover Company had a few 
new carriages, or even some of the older ones, fitted Tike this, it 
would save the guards some work, and mgers would be able 
to spend more for travelling because they would spend less on 
spectacles, 

In Belgium the State railroads have heretofore been under the 
direction of the Minister of Public Works, who went into and out 
of office with the change of party majorities in the Parliament, and 
it was complained that there was no stability in the railroad ad- 
ministration, and that the person inally responsi never 
really was sufficiently acquainted with railroad affairs to exercise 
an independent judgment, giving way to a new man before he was 
master of the situation. Iast June the office of Minister of Rail- 
roads was created, but while the new minister will have the 
advantage over the old one that no other duties will distract his 
attention from the railroads, he remains a political minister, 
changed with every new cabinet, and appointed as a representative 
of his party, Liberal or Clerical, in the Parliament, and not for his 
capacity as a rail: manager. The first Minister of Railroads is 
Mr. Vanden Peereboom. 

WHAT a driver sometimes has to, or needs to, do all at once is 
indicated by the following from Colonel Rich’s report on the 
collision that occurred on the 14th July at the west end of Staines 
station on the London and South-Western Railway. A special 
train run in connection with Windsor races, ran into a train 
of empty coaches, which was being shunted into a sidin, 
at the north side of the up line:—‘‘I think that if he h 
only been running fifteen to twenty miles an hour when he 
was at the distant-signal, and that if he had then applied 
his steam brake at once, whistled for the guards’ brakes, to secure 
their being pire ay lied, and directed his fireman to sand the rails, 
he would probably have stopped his train before striking the train 
of empties. If the train had been fitted with a good automatic 
continuous brake he certainly could have done so.” This he could 
have done with but one movement of his hand. 

THE Midland Railway Company is about to cover a large portion 
of the area known as Somerstown with goods siding, spodal pont 
sion being made for coal sidings and coal wharves; that is to say, 
places for unloading coal by coal merchants, for it is the want 
of facilities for getting coal from the railway terminus that does 
more than an thing to keep coal —_ the shamefully high prices 
that rule in London. Contracts have actually been let to three 
firms—namely, Handyside and Co., Derby ; Eastwood, Swingler, 
and Co., Derby ; and Messrs. Butter, of York—for ironwork to the 
value of over £150,000, for raising the level of the siding grounds. 
On the level so raised will be very extensive buildings for various 
purposes. In consequence of the very variable character of the 
ground, the foundation will in some re be difficult and expen- 
sive. Large quantities of cement and blue bricks will be required 
and in some cases cylinders will have to be sunk to get the neces 
sarily firm foundations, 

THE extension of the Brighton electric railway line having now 
been in active operation for six months, a few particulars may be 
interesting, as showing the capabilities of a light line of this 
description ; the details of construction have been already described 
in our columns, and need not, therefore, be repea The car 
mileage amounted to 15,600 miles, or 100 miles per diem, the num- 
her of passengers in round numbers, 200,000; this figure would be 
increased but for the fact that at certain times the would-be 
passengers exceeded the capabilities of the car, which seats thirt; 
persons only. No accident has to either the gene 
public or to passengers by the car. The consumption of gas in the 
gas engine has been 300,000 cubic feet, or 13 cubic feet per passanger 
per mile, The total cost of traction, including interest and depre- 
ciation on engine, dynamo, and motor, cost of gas, oil, and attend- 
ance has amounted during that period to 15s. 6d. per day—100 
miles runsay 2d. per mile. The carservice has only been stopped 
for one day through the tires of the wheels giving out, owing to 
the heavy pressure of the holiday traffic, there ig at the time 
no second car available, 


NOTES AND MEMORANDA. 


Last week 2610 births and 1328 deaths were registered in London. 
The annual death-rate rose from 16°1 per 1000 to 17°2. 


At the Royal Observatory, Greenwich, the mean reading of the 
barometer last week was 29°98in. The mean temperature was 53°7 
deg., and 09 deg. below the average in the corresponding week of 
twenty years, 

Ir is said that the sand used in the manufacture of mirrors is 
now used by a Paris company to make white bricks and blocks, said 
not to be injured by frosts, rain, &c., and to be very light—the 
specific gravity being nog f 1°50 to 1°85 of clay bricks, The sand is 
first strongly pressed by hydraulic power, and then baked in ovens 
at a very high temperature. The bricks are almost pure silica. 

THERE were in use in New South Wales in 1882 nearly 16,000 
miles of telegraph wire. The number of stations was 345; the 
revenue for the year, £120,265 13s. 4d.; and the expenditure— 
exclusive of interest on cost of construction of lines—£142,534 13s. 6d. 
In 1883 the extent of electric telegraph wire in actual use 
was 17,272 miles; the number of stations, 368; the revenue, 
£134,643 2s. 4d.; and the expenditure—exclusive of interest on cost 
of construction of lines—£163,328 16s, 11d. 


ACCORDING to a process for nickel-plating zinc, described in the 
“Journal” of the Society of Chemical Industry, the zinc is cleaned 
by dilute hydrochloric acid and thoroughly washed. It is then 
hung in the nickel bath fora short time, and on taking out is rinsed 
and thoroughly scraped, so removing all that does not adhere 
firmly. This is repeated till the zinc is covered with a thin film of 
nickel, which can afterwards be made as thick as required. The 
suitable current strength is easily found. When the zinc is once 
thoroughly covered the current may be increased without any risk 
of peeling off. 

ACCORDING to Herr Wedding the molecular arrangement of iron 
has far greater influence on the welding than the amount of car- 
bon. To generalise from a few analyses, the capacity of welding 
increases with the amount of silicon and decreases with the 
amount of manganese present. Reiser’s idea that the capacity of 
welding is only influenced by the foreign substances present, in so 
far as they affect the crystalline structure of the iron, is more pro- 
bable than Ledebur’s idea, viz., that the foreign substances pre- 
sent have a deleterious influence on the welding property of iron 
proportional to their amount. 

DuRinG the week ending August 30th, 1884, in thirty-two cities 
of the United States, having an aggregate population of 7,446,300, 
there died 3249 persons, which, according to the Sanitary Engincer, 
is equivalent to an annual death rate of 22°7 per 1000, a decrease 
from that of the preceding week, and also less than the rate for the 
month. Of the decedents, 49°8 per cent. were under five years of 
age, the proportion of this class of deaths being highest in the 
lake cities—viz., 63°1 per cent. The rate in the North Atlantic 
cities was 23°4; in the Eastern cities, 23°0; in the lake cities, 22°5; 
in the river cities, 19°4; and in the Southern cities, for the whites 
21°1, and for the coloured 35°8 per 1000. 

ACCORDING to the Berliner Birsen Zeitung, there are at present 
1,809,303 spindles occupied in the Swiss cotton industry, the average 
for each establishment being 19,046. Two-thirds of these are for 
coarse numbers—up to No, 60—and the others are making from 
No. 60 upwards. The annual production of coarse numbers is 
16,800 tons, and that of fine numbers 2900 tons. Cotton weaving 
occupies 15,783 looms, of which 11,102 are engaged upon heavy 
tissues, calicoes, percales, &c., and 4681 upon fine goods, muslins, 
jaconets, &c. The annual production of heavy goods is 7457 tons, 
and of fine goods, 1385 tons. The weaving of coloured goods 
employs 6967 looms, using yarns to the extent of 3264 tons 
annually 

EXPERIMENTS have been made by M. Lidoff, with a view to 
defining the quantity of oil contained in the seeds of the cucumis 
citrullus, @ water-melon plant extensively grown in the South of 
Russia. According to a description of the process in the Corps 
Gras Industriels, the seeds are dried at a temperature of 266 deg. 
Fah., after which the oil is extracted ina Tharn apparatus. By 
this method there was obtained a quantity ranging from 24 to 25 
per cent. of a lubricating oil, with a density at 64 deg. Fah. of 
0°9298. It absords atmospheric oxygen very rapidly, an augmenta- 
tion of about + per cent. taking place within three days. 
M. Lidoff thinks water-melon oil suitable for culinary purposes, 
but fears that its extraction would be too costly to allow of its 
coming into general use. 

From the recent report of the Director of the United States 
Mint, it appears that the production of gold and silver in the 
United States for 1883 was valued at 30,000,000 dols. for the gold 
and 46,200,000 dols. for the silver, being in both instances a decrease 
upon the yield of 1882 by the amount of 2,500,000 dols. for the 
gold and 600,000 dols. for the silver. In this very considerable 
gold diminution California suffers to the amount of four-fifths, the 
principal causes being the decisions given in the courts in favour of 
the agricultural interest, which complained bitterly of the damage 
done to the land by the enormous dykes and flumes carried across 
it by the hydraulic mining companies. Colorado had a yield of 
21,470,000 dols., including gold and silver—being an increase of 
1,500,000 dols. on the preceding year. Although no other State 
reached these aggregate +e Montana produced the largest 
go of silver, the yield being 6,000,000 dols., while Utah, 

evada, and Arizona all produced over 5,000,000 dols. 

IN an article in Dingler’s Journal ‘ On Utilisation of Slag,” Mr. 
A. Frank recommends the application of magnesium chloride for 
the decomposition of slags containing sulphur and phosphorus. 
The fluid slag is run into a solution of about 1°06 sp. gr. and agitated ; 
the sulphides are decomposed with the evolution of hydrogen 
sulphide; so in basic slags uncombined lime produces calcium 
chloride and magnesia, which indirectly induces a concentration 
and more easy solubility of phosphates present. The magnesia 
thus produced can be removed by washing and settling. On heating 
in an oxidising flame the slag powder obtained with the still adher- 
ing magnesium chloride, or with a further addition of chloride, a 


MISCELLANEA. 


THE number of visitors to the Health Exhibition for the week 
ending October 4th was 220,951; total since the opening, 3,317,827. 

Tue Birmingham Corporation have determined to adopt a waste 
meter system in the borough at a cost of £1200, such as 1s in opera- 
tion in Liverpool and certain other large towns, with the view of 
ascertaining the locality of waste when occurring, and so prevent- 
ing it. The system is reported to have effected a saving in some 
big towns of £50,000 per annum. 

THE gas undertaking in the hands of the Corporation of Stafford 
is answering admirably. In the six months just ended 25,678,000 
cubic feet were made, an increase of 2,761,000 compared with a 
year ago, The average make per ton of coal was 10,124 cubic feet, 
and on the six morths’ working there has been a gain of £540. 
re price has just been lowered from 3s, 6d. to 3s. 3d. per 

t. 


THE groups of equestrian statuary designed for the pedestals at 
the extremities of Blackfriars Bridge, which have been selected by 
the Bridge House Estates Cc ittee for presentation to the Court 
of Common Council, include representations, by Mr. Brock, of 
Edward III.; by Mr. H. Thornycroft, of Edward I.; by Mr. 
Birch, of Henry V.; by Mr. Belt, of William the Conqueror; and 
by Mr. George G. Adams, of Sir Robert Fitzwalter. 

THE alleged discovery of gold mines at Bommelo, in Scandinavia, 
is, according to the Scientific American, at present a subject of 
great interest in the north. A correspondent of the Norwegian 
Dagblad, who has recently paid a visit to the district, describes 
the place as being still very primitive; but according to an old 
English gold digger, who has seen a good deal of digging in America, 
Australia, and Africa, the Bommelo mines are among the most 
promising he has ever come across. 

WHEN our daily contemporaries were scarifying people’s feelings 
with long yarns about the emptiness of the ‘Thames, and its pro- 
bable failure as a source of supply in July last, after two dry 
winters and a very dry spring, there were 415,000,000 gallons of 
water passing over Teddington Weir, and the water companies 
abstracted 80,000,000 above that weir, making a flow of 495,000,000 
after a very dry period. The companies were thus taking less than 
one sixth of the minimum flow of the river. 

AccorDING to the Weser Zeitung, of Bremen, the Hamburg 
firm of Wirmann has undertaken the coaling of the German 
squadron at Fernando Po. The same journal states that the 
Admiralty has also concluded a contract with the Hamburg 
firm of Robertson and Hernsheim, for the supply of coal to the 
German Navy at two stations in the South Sea—namely, Matapui, 
in New Britain, and Jaluit, on the Marshal Islands. Westphalian 
coals are to be supplied, at Matapui, at the rate of 50 marks, and 
at Jaluit at 52 marks a ton? while Australian fuel is to cost 44 and 
46 marks a ton at these places respectively. 


In South Australia the question of using imported articles or 
those produced in the colony had just cropped up in Parliament, 
when the desirability of calling for tenders in the colony for the 
supply of iron drainage pipes was discussed. The Commissioner of 
Public Works stated that the Government had not yet arrived at 
a decision in respect to the matter. He further mentioned that 
the hydraulic engineer is now preparing a statement showing the 
exact oost of the iron pipes imported into the colony by the Public 
Works Department during the past four years, and when this work 
is completed the question will be at once dealt with by the 
Government. 


Ar the meeting of the Wandsworth Board of Works on the 
1st inst., a communication from the Streatham Vestry was read, 
asking for an explanation of the discrepancy in the cost of the roads 
in the parishes of Streatham and Battersea. The explanation 
included various and numerous causes of expenditure on improve- 
ments, cheapness of water-borne granite setts used in Battersea; 
but it was observed ‘“‘ that the main cause of the less cost of the 
roads in Battersea was that the tramways bore a great portion of 
the expenses of repairing the roads. Indeed, since the tramways 
had been constructed in the parish, some th ds of pounds had 
been saved in that respect.” 


WE have recently seen some specimens of vulcanised fibre 
in the form of air pump valves. They show that its wearing 
capacity in marine condensers is remarkable. Valves, which 
have made long runs, show little more than a mere trace 
mark of the seating. The material is used both in the condenser 
air pump and in the circulating pumps, and it seems to be specially 
adapted for use in the higher temperature of the former, The 
s.s. Gaboon has recently been fully fitted with these valves after a 
previous trial of one or a few only, while other vessels are fitted 
with vulcanised fibre valves in the circulating pumps with equally 
good results. We do not know exactly how the material is made, 
but its properties for this work seem to command attention. 


THE views expressed by some of the Redditch manufacturers that 
the forthcoming International Inventions Exhibition would be 
rather deleterious to English interests than otherwise, have found 
expression this week in the Birmingham Town Council. The 
Mayor reported the receipt of a communication from the Marquis 
of Hamilton, vice-chairman of the Exhibition Executive, request- 
ing that publicity might be given to the undertaking, and moved 
that the communication should be deferred to the General 
Purposes Committee. Mr. Clarke called attention to the grave 
questions which had been raised by the Redditch manufacturers, 
and suggested that a meeting of manufacturers should be called by 
the Mayor to obtain an expression of opinion. The Council, how- 
ever, did not fall in with Mr. Clarke’s views, and the Mayor’s 
motion was adopted. 


THE annual meeting of the Manchester Geological Society was 
held on Tuesday, and Mr. G. C. Greenwell, F.G.S., was elected 
president for the ing year. In the annual report special refer- 
ence is made to the attentiun directed during recent years to the 
question of miners’ safety lamps, and which had resulted in several 
being brought under the notice of the members during the session. 
A 


partial higher oxidation of the ferrous oxide and similar I 
results, the new compounds formed being less prejudicial to the 
manure obtained, Instead of beginning with fluid slag, solid slag 
finely ground can be heated with the magnesium chloride solution 
under high pressure. In place of magnesium and ammonium 
i gpa the sulphates can be used along’ with free hydrochloric 
acid. 

By a modification of Rocour’s process for working up phos- 
phorised slags, described in Ding. Polyt. Journ., the slag is 
melted in a cupola, whereby a matt is obtained containing 20 to 25 
a cent, of phosphorus, It is then mixed with powered anhydrous 

Nas, and heated to redness. Most of the phosphorus is changed 
into sodium phosphate, whereas a portion of Fe and Mn is con- 
verted into phosphates, sulphides, and oxides. The mass is treated 
with water to recover sodium phosphate by crystallisation. The 
insoluble residue is mixed with NaySO, and charcoal, and heated 
in a reducing fame. The Na.SO, is first converted into Na.S, and 
then by double decomposition sodium phosphate and FeS and 
MnS are formed. The mass thus yields ther crop of sodi 
phosphate crystals. The residue, after roasting to destroy the sul- 
phides, can be used as an iron ore rich in Mn. The sodium phos- 
phate is employed for artificial manure. Another method to work 
the phosphorised matt is to fuse it in a Bessemer converter with 
dolomite or lime. Alkali can be added to promote the fusing of 
the metal slag which is formed. Before the complete dephos- 
phorisation the slag is decanted, and a fresh portion of lime added 
to obtain the dephosphorisation according to the basic process. 
The slag contains P.O; and only little Fe and Mn. It is powdered 
and used either directly as manure or after treating with SO,H, as 
superphosphate, The second method yields the P as a product of 
less marketable value; but as the metal has been converted into 
steel, its value is said to make up the diflerence, 


gst these the Marsant, Pieler, and Wolff lamps were, 
perhaps, the most important ; the Marsant on account of the high 
degree of safety and lighting power which it had been proved to 
afford under varying tests; the Pieler on account of the small 
uantity of fire-damp it was able to indicate ; and the Wolff lamp 
from the fact of its containing within itself the means of relighting 
without the necessity of opening the lamp or exposing the flame to 
the outside atmosphere. All these lamps had attracted consider- 
able attention, and the speciality in the last-named, if found not 
to create a source of danger, would prove a boon to miners who 
frequently were employed at long distances from the lamp stations. 


_ A contract for the new Hammersmith Bridge was let last week 
by the Metropolitan Board of Works. <A contract for this work 
was let two years ago to Messrs. Vernon and Ewens, but for some 
reasons they were unable to go on with it, and great opposition was 
made to the then proposed temporary ferry. The new scheme 
includes the construction of a temporary bridge, for which the 
Metropolitan Board had to obtain parliamentary sanction. The 
tenders for the reconstruction of the new superstructure, the 
strengthening of the bridge, and forthe construction of the temporary 
bridge during the execution of the works to the permanent 
structure, were opened on the 3rd inst., and were found to be as 
follows:—T. W. Chester, £89,000; T. Vernon and Co., £88,783; 
G. Moss, £91,019 5s.; Dixon, Appleby, and Thorn, £82,177; J. 
Mowlem and Co., £95,300; W. Webster, with whom were Messrs. 


Handyside and Company, £94,828. The Board accepted the 


tender of Messrs. Dixon, Appleby, and Thorn. The work includes 
the undermining of existing piers, for which cofferdams will be 
necessary, and it may safely be said that this work of undermining 
and practically rebuilding the old pier formations will be difficult 
work, attended with considerable risk. It has to be done as 
directed by the engineers, but the risk is taken by the contractor. 


| 
| 
| 
| | 


278 THE-ENGINEER. Oct. 10, 1884. 


THE GUNS OF THE ESMERALDA. 


(For description see nage 269.) 


25-TON STERN CHASER. 


4-TON BROADSIDE GUNS. 
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NEW YORK.—Tae Witwer and Rocers News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE, 


*,* With this week’s number is issued as a Supplement, an Ink- 
photo of Lough Erne Drainage, Sluices on Free Rollers at 
Belleek, Down Stream View, Every copy as issued by the Pub- 
lisher contains this Su t, and subscribers are requested to 
notify the fact should not receive it. 


TO OORRESPONDENTS. 
*,* We cannot undertake to return deonioge or manuscripts ; we 


must therefore request ts to keep copies, 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not nece ily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 


O° Fi wie 
«* In to awoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be —— by a large envelope legibly directed by the 
self, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 
Srupent.—At present we cannot advise you to take up electricity as a means 
of earning money. There are far too many electrical engineers now. 
MEcHANIC.— You cannot substitute the words you suggest in the way you 
propose, but you can leave out any words you please, and you can in your 
drawings and description show what you want to patent. 
C. D. Z.—(1) Go to the School of Mines, South Kensington, for a couple of 
rs, and afterwards become articled to a mining engineer. (2) Yes. 
(8) Five years. (4) Very dificult; practically impossible in this country. 
E. P. (Barnes).—{1) The piston-rods of tandem engines are made tight by 
stufiing-boxes between the cylinders. In a small engine it is possible that 
the arrangement propose will suffice. (2) You may make a galvanised 
roof with any slope you like; a flat roof will do. (3) The restrictions 
impoved by the law are so great that private steam carriages cannot be used 
on the highways, 


SUBSCRIPTIONS. 

Tar Enotneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue Encineer is registered for transmission abroad. 

Cloth cases for binding Tuk Enoineer Volume, price 2s. 6d. each, 

A complete set of Toe Enoineer can be had on application. 


Subscriptions sent = order must be accompanied by 
advice to the st . Thick Paper Copies may be had, if preferred, at 


i ‘ost order, — Australia, Be! » Brazil, British 
Columbia, British Guiana, Canada, Ca or 


Egyp 

New New South New Zealand 
Portugal, Tasmania, 

West Coast of Africa, West Indies, Cyprus, £1 1és. China, Japan, 


India, £2 0s. 6d. 
Remittance Bill in London, — Austria, Buenos A: and Algeria, 
Spat, Sweden, 


Greece, Ionian Islands, Norway, Panama, Peru, R' 
Chili, £1 16s, Borneo Ceylon, Java, and Singapore, £2 0s. 
Isles. 5s. 


Mauritius, Sandwich 
ADVERTISEMENTS. 


en words. When an advertise- 

ment measures an inch or more the charge is ten shillings per inch. All 

py advertisements from the country must be accompanied by a Post-office 

in payment. Alternate advertisements will be inserted with ali 

practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department oa, the 

paper are to be addressed to the Publisher, Mr. iche; all 

other letters to be addressed to the Bditor of Tax Exornesr, 168, Strand. 


DEATH. 
On Thursday, the 2nd Oct., at Carshalton, Surrey, suddenly, from heart 
disease, Francis Gries, M.1.C.E., in his 79th year. 
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SHIPBUILDING BY CONTRACT FOR THE ROYAL NAVY, 


In discussions concerning the naval forces of England, pro- 
minence is always given tothe fact that we unrivalled 
shipbuilding resources in the private yards of the country. 
The fact is undoubted, but it scarcely applies in the sense 
which is generally supposed. It is true that our shipyards 
can produce more rapidly than the shipyards of all other 
countries put together, ships of all classes, whether for 
war or for commerce. But modern wars are so hurried in 
their progress, that our great powers of ship construction 
would be practically of no avail if they were only called 
into operation immediately before or after the commence- 
ment of a struggle. Modern war ships require compara- 
tively long periods for construction and equipment, even 
when the utmost is done. Hereafter some reference will 
be made to the periods actually necessary for the work on 
ships of different classes, but the general statement holds 

If, therefore, prevision is not exercised, and the 
private yards of the country made available during time of 
peace, as auxiliaries for Royal Dockyards, the possession 
of these magnificent establishments is practically of no 
avail to us in the national defence. It will be remembered 
that at the time of the Crimean War, when it was desired 
to strengthen the Navy by large numbers of gunboats, a 
call was made upon the private yards to undertake the 
work, with the result that there was enormous waste 
in hurried construction, bad workmanship, and unsuit- 
able materials; and finally, we found ourselves, after the 
need for these vessels had passed away, saddled with a 
large number of them, whose condition was most unsatis- 
factory, and whose life was extraordinarily brief. Unless 
something like a definite policy is adopted, therefore, it 


pon § be anticipated that similarly unsatisfactory results, 
and possibly on a larger scale, would follow the attempt in 
time of war to bring the private shipyards of the country 
into full employment for warlike purposes, We are aware 
that quite recently a departmental committee, presided 
over by Lord Ravensworth, has been considering the ques- 
tion of contract shipbuilding for the Navy, and we have 
not the least desire to discuss a matter which might fairly 
be considered as still “before the Courts;” but there 
seems to be grave reasons for doubting whether the report 
of this Committee will ever be given to the public, and 
the urgency of the matter at the present time is sufficient 
excuse for drawing attention thereto. 

We find ourselves in face of a generally acknowledged 
need for large and rapid extensions to the Navy, more par- 
ticularly in the cruiser classes. The Royal Dockyards 
have on the stocks a considerable number of armoured 
ships, as well as protected cruisers, sloops, and smaller 
vessels, To press on with these vessels as they should be 
pressed, the resources of the dockyards will be taxed to the 
utmost, consequently the private shipyards of the country 
must be utilised if ships, yet to be laid down, are to be 
completed at the earliest possible date. For the reasons 
above stated, rapid progress is very desirable, in fact, 
essential, when once the policy of construction has been 
settled. This is true, whether we are to build more 
armourclads or to content ourselves for the present with 
advancing with the utmost speed the armourclads already 
on the stocks. The private shipyards of the country are 
probably better adapted for building cruisers than armour- 
clads, if we leave out of account the few establishments 
which have been specially equipped for war ship work. 
But on the other hand, if more armourclads are to be built, 
they can be satisfactorily constructed in private shipyards— 
assatisfactorily, indeed, as in the Royal ar maior and pro- 
bably in less time. "Whenever a vessel of war is built there 
are certain conditions essential to rapid progress with work. 
The first of these is the complete study of the design, and 
the settlement of all its main features before the work of 
building is put in hand. This may seem very much like 
a truism, but in these times of rapid transition and 
improvement it is also a most important matter of practice. 
Everyone who knows anything about the Royal Navy 
knows that ships are ordered to be built, and actually 
appear in the Naval List as “ships building;” while, 
at the same time, their armament is yet unsettled. Now 
obviously both the nature and disposition of the armament 
affects so many parts of the structure, and the distri- 
bution of so large a part of the internal space, that to leave 
it open is to defer indefinitely the time of final completion. 
It is preferable to make this general statement rather than 
to icularise individual cases, but it would be easy to 
multiply illustrations of the statement, and to enforce its 
improvement by an appeal to the very vany periods over 
which the construction of certain shi as extended. 
There have been cases, too, where the defensive features, 
as well as the offensive features, have been suspended for 
a long time on ships already far advanced ; and, further, 
there have been cases where alterations in the equipment 
and outtit have practically kept vessels out of the list of 
those — for service until long after they might have 
appeared there. It may be admitted that there are many 
temptations to endeavour to embody in any ship during 
her construction all the improvements which have become 
possible since she was first designed, but in the main all 
such temptations should be sternly resisted if rapid 
completion is to be secured ; and instead of attempting to 
make any particular vessel ideally perfect in offence and 
defence, according to the lights of the times, it is surely 
far more sensible to be content in the main with 
what was contemplated originally in the design, even 
if there is some sacrifice of what might be done 
—— the time for completion were of no importance. 

iness to take her place in the fighting fleet is the 
matter which should always be kept in view in the con- 
struction of a war ship ; until she is so ready the expendi- 
ture upon her may treated as so much unproductive 
capital. Supposing all has been done that can be done in 
preliminary preparation, supposing alterations in the 
principal features of the design are studiously avoided, yet 
still it remains true that ships, especially armoured ships, 
must be a considerable time in construction ; but it may 
be questioned whether, under these conditions, the time 
necessarily occupied would much exceed one-half of the 
time ordinarily occupied under present conditions, It 
ought to be, and is no doubt possible, to build a first-class 
ironclad in from three to three and a-half years under 
favourable conditions, and the fact that ironclads occupy 
from six to eight years in completion must be attributed 
either to the want of an early settlement of important 
features in the design, or to subsequent modifications, or 
to financial considerations, which prevent so many men 
from being engaged on the work as might usefully be 
employed. 

Reverting to the question of work in private shipyards, 
there are other, although not equally important matters, 
in which changes might be made which would facilitate 
rapidity of solani of ships for the Royal Navy. For 
example, the inspecting officers A grag the Admiralty 
in private establishments should have ample powers for 
dealing on the spot with details of structure, fittings, &c., 
and should not find it necessary, asthey now do, to submit 
the minutest details for approval at headquarters. All those 
who have had to do with the execution of a contract for the 
Admiralty know only too well the price which has to be paid 
for this excessive centralisation. eeks may elapse before 
some questions so submitted by the inspectors and affecting 
greatly the progress of the work generally, the provision 
of the materials, and the employment of men, are decided. 
Again, it may be a matter worth consideration whether 
the Admiralty practice of placing contracts might not very 

roperly be varied. It is understood that, as a rule, the 
Soest tender for a ship is accepted by the Admiralty, and 
it is a very open secret that the tenders so accepted are in 
not a few instances considerably below what is known to 
represent the nett cost price. Of course, it may be said 


that the Admiralty is in its right in accepting any offer 


received from one of the selected list of firms who have 
been called upon to tender, seeing that before any firm can 
appear upon that list, careful inquiry will have been made 
into the competency of the firm to execute the contract. 
On the other hand, it is scarcely creditable that the Navy 
of this country should acquire from private shipbuilders, 
ships at less than cost price, and there can be little doubt 
that when a contract has been taken on unfavourable terms, 
the builder has not any great inducement, as a rule, to 
push on the work rapidly. Not a few of the most eminent 
private shipowners find it to their interest to have ships 
constructed for them on the basis of agreed schedules of 
prices, the builder receiving as his profit a moderate per- 
pa on his actual and ascertained expenditure. We 
would suggest, for the consideration of the parliamentary 
members of the Board of Admiralty more particularly, 
that it might be found advantageous to extend to ship- 
building for the Royal Navy a method which has been 
found to work so well in the mercantile marine. Finally, 
we would observe that motives, both of economy and of 
prudence, point to the desirability of the continuous employ- 
ment of private yards in shipbuilding for the Navy. Ship- 
building is work peculiarly suited to private yards, but the 
maintenance and repair of the fleet are the special func- 
tions of the Royal Dockyards. It cannot be admitted that 
ships built in private yards need be, or are, inferior in any 
7 to ships built in the Royal Dockyards. It is 
undoubted that ships can be built more cheaply in 
private yards.. Further, the high standard of work which 
is desirable in war ships can more readily secured if 
larger orders than have hitherto been given to the private 
shipyards are given in the future. There will then be 
available a greater number of men accustomed to the 
work, and ready to submit to the special inspection which 
is unavoidable in war ship work. As matters stand in 
most yards, the shipbuilder finds one of his greatest diffi- 
culties in getting together workmen having the necessary 
qualifications, and willing also to submit to the discipline 
insisted upon by the Admiralty inspectors; but if a con- 
tinuance of work were provided, this difficulty would to a 
. se extent disappear. There are many other matters 

eserving consideration as affecting the employment of 

rivate shipbuilding establishments in the public service ; 
but these cannot be even mentioned within the limits of 
this article. We have endeavoured to avoid anything con- 
troversial or personal, and to confine ourselves to matters 
of the first importance. We trust that some practical 
result may follow upon our having drawn attention to the 
subject. 


MAIN DRAINAGE AND THE THAMES. 


A ParuiaMenTary Return which has just been issued, 
introduces us once more to the critical question of Thames 
pollution as connected with the main drainage outfalls of 
the metropolis. It is now some five years since the 
Thames Conservancy Board instigated an inquiry under 
the Thames Navigation Act as to certain mud banks said 
to be due to the presence of the metropolitan —— as 
discharged at Barking Creek and Crossness Point. What is 
termed an “ exhaustive inquiry ” followed, extending over 
five months. There were two arbitrators and an umpire, 
the latter appointed by the Board of Trade, Sir Charles 
Hartley being selected for the post. Forty scientific wit- 
nesses were examined, and at last the arbitrators and the 
umpire agreed upon a —— which practically exonerated 
the Metropolitan Board from all responsibility with respect 
to the mud found in the river, injudicious dredging per- 
formed or sanctioned by the Conservators being made to 
bear the greater part of the blame. This report, so highly 
satisfactory to the Metropolitan Board, was made in April, 
1880. But the question has not been allowed to rest, and 
now assumes a more portentous form than ever. In less 
than two years after the presentation of the report 
bearing such weighty signatures as those of Sir Charles 
Hartley, Sir F. Bramwell, and Captain Douglas Galton, 
a letter was addressed to the Home Secretary by Sir 


John B. Monckton, on behalf of the Port of London ~ 


Sanitary Committee of the Corporation, declaring 
that in the opinion of the Committee, founded on careful 
chemical analysis and personal inspection, the river in the 
vicinity of the outfalls was so affected by the “great out- 
pouring of sewage,” as to be in a condition “always most 
unsanitary,” and at times “very prejudicial to the public 
health.” Hence, the Home Secretary was asked to 
exercise his powers, under the Metropolis Local Manage- 
ment Act of 1858, whereby he was authorised, on repre- 
sentation or complaint being made to him as to the metro- 
politan sewage works, “to cause inquiry to be made into 
the matter represented or complained of to him, and to 
direct such prosecutions, or to take such other proceedings” 
as he might deem proper, in order to ensure the pre- 
vention or abatement of the nuisance referred to. 

At the time when this representation was made to the 
Home Secretary, the Metropolitan Board were taking 
steps to effect an enlargement of their sewage reservoirs 
at the outfalls so as to obviate any necessity for discharging 
sewage into the Thames when the tide was not on the ebb. 
The increase in the volume of the London sewage rendered 
such a provision necessary, and the sum of £160,000 was 
to be appropriated to the purpose. The full flow of 
sewage from the outfalls did not commence until 1875, 
when the western pumping station was completed. The 
effect of that completion was to raise the year’s disch 
at Barking from less than 23,000 million gallons to very 
nearly 27,000 million. In 1878 the discharge at that 
point exceeded 30,000 million gallons for the year. It was 
in October, 1877, that the Conservators made their first 
demand upon the Metropolitan Board to remove the mud 
banks by dredging, according to the terms of the Thames 
Navigation Act. At Crossness, in 1874, the year’s sewage 
amounted to 20,544 million gallons, which, added to the 
outflow on the northern side, made a total of 43,155 million 
gallons. Four years later the total had risen to 57,496 
million — If we suppose the aggregate volume of 
the London sewage, as discharged at the two outfalls, to 
have gone on increasing in a uniform ratio since the 
opening of the western pumping station, the total yearly 
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volume must now amount to something rather higher than 
is generally credited. Of course it is assumed that “sewage 
is sewage,” of unaltered quality from year to year. Other- 
wise the increase of volume might be considered due, more 
or less, to increased dilution. If the rainfall were sepa- 
rated from the house drainage, the pollution of the river 
would remain much the same, although the volume of the 
sewage would be considerably diminished. But this con- 
tinual augmentation of the London sewage is an element 
‘in the present question, and there can be no doubt that it 
has necessitated an occasional disc from the reservoirs 
at unsuitable periods of the tide, It is, therefore, possible 
that the Thames has received greater damage from the 
London sewage as time has gone on. To what extent the 
damage now exists is a matter of dispute. Sir William 
Harcourt has been quite willing to listen to all complaints 
made to him as to the state of the Thames, and the Cor- 
poration have been, doubtless, quite pre to point out 
any fault that could be detected in the main drainage 
system of the Metropolitan Board. On the receipt of the 
complaint from the Port Sanitary Committee, in January, 
1882, the Home Secretary entered into an active corre- 
spondence with the Metropolitan Board, characterised by 
some degree of impatience on the part of Sir William. 
The latter also conferred with the Local Government 
Board on the subject, the result being that in May, 1882, 
he decided to take steps “for the appointment of a small 
Commission to conduct an inquiry into the outfall ques- 
tion.” The Commission was accordingly appointed, having 
a twofold object—first, to ascertain whether the outfalls 
were doing any harm ; and, secondly, if they were doing 
harm, to specify the remedy. 

The Royal Commissioners reported on the first point 
early in the present year, the purport of their conclusions 
being that there was not very much the matter just then, 
but certain evils did exist in consequence of the outfalls, 
and the mischief would inevitably increase. It could 
not be said that the first report from the Royal Com- 
missioners was startling. ut a careful considera- 
tion of the document showed that something more 
momentous was likely to follow. The mere fact that the 
Commissioners were going to exercise their functions under 
the second head of their inquiry was sufficiently ominous. 
The fervid heat of the summer has rendered the 
situation still more criti Last July the Home Secre- 
tary wrote to the chairman of the Metropolitan Board, 
stating that he had received sundry complaints respecting 
the condition of the es, as affected by the main 
drainage. In this letter Sir William quoted an alarming 
statement from Lord Bramwell, with the terms of which 
the public have since been made sufficiently familiar. On 
a particular day the Royal Commissioners found the river 
to be “in such a state as to be a disgrace and a scandal to the 
metropolisand civilisation.” Moved by thistestimony, Sir W. 
Harcourt pointed out that, according to the original under- 
standing when the main drainage works received Parlia- 
mentary sanction, the Board were bound to deodorise the 
sewage. If they failed to do this, the Home Secretary 
gave a hint that he should authorise a prosecution, or take 
some other decisive step in accordance with the Act, “in 
order to ensure the prevention or abatement” of the 
nuisance. It is worthy of note that the Board, in a letter 
to the Home-office on May 5th, 1882, said “to attempt to 
deodorise the sewage at the outfalls by any known process 
would involve a wasteful expenditure, and be accompanied 
by serious objections, without producing adequate advan- 
tages.” Despite this adverse opinion, the Board hastened 
to deodorise the sewage when the alarm arose during the 
recent hot weather, but were sharply censured by the 
Home Secretary because they were unable to provide 
themselves with a sufficient quantity of disinfectants at 
the moment when their use was found to be necessary. 
Even when the Board got fairly to work, and threw per- 
chloride of lime into the river at the rate of £2000 per 
week, the Home Secretary was not satisfied. e 
declared, on the authority of the reports which he 
received, that the river was none the better, but 
was rather growing worse. The Royal Commissioners, 
however, admitted ultimately that by “a special and 
vigorous effort,” the Metropolitan Board had really con- 
quered the sewage odour, using for this purpose “very 
large quantities of chloride of lime.” Still the end was 
not reached, the Commissioners observing “that the process 
referred to is likely to be injurious to the river in other 
ways, and can only be regarded as a temporary expedient 
to palliate a state of things that ought to have a more 
suitable and permanent remedy.” So farasthe permanent 
character of the remedy is concerned, we find the Metro- 
politan Board preparing for the future by establishing 
chemical works of their own at Crossness, so that they 
may not fail to have the needful supply of deodorising 
materials on hand when wanted. 

As for the actual evidence that the outfalls create a 
dangerous degree of pollution in the Thames, we have 
among other documents the report presented - hen J. 
Thornhill Harrison to the Local Government in 
August last. ‘This gentleman finds sewage everywhere, 
all along the river, up as far as Teddington. His report 
reads very like a new edition of Captain Calver’s original 
indictment, and in some respects it seems to present a still 
heavier accusation. Mr. Harrison compares the Thames 
to “a huge sewage tank,” foul with putrescent mud. He 
thinks it no exaggeration to estimate that at the date of 
his report there was “a month’s sewage from the 
metropolis oscillating backwards and forwards between 
Greenhithe and Teddington.” “The evil,” he says, “is 
very t, and demands a radical cure, which will no 
doubt be suggested by the Royal Commission appointed to 
consider the question.” But what may we expect the 
Royal Commissioners to propose? It is difficult at present 
to ascertain what projects have been laid before these 
authorities. But as throwing some degree of light on 
the subject, we may refer to the last meeting of the 
Lower Thames Valley Main Sewerage Board, held a 
few days ago, when an important statement was made 


by the chairman, Sir Thomas Nelson. Through this 
Sir Joseph 


medium we learn that Bazalgette has 


laid before the Royal Commissioners a plan for taking 
the sewage of London, together with that of the Lower 
Thames Valley district, and other suburban quarters, down 
to Sea Reach. According to this plan, the southern sewage 
is to be taken across the Thames at Crossness, so as to join 
the northern system. The sewage is then to be conveyed 
in one combined stream to a point on the Essex shore lyin 

very near Thames Haven pier. Districts north and east o 

the metropolis may be relieved by the same means, and 
this we presume would include the valley of the Lea. The 
sewage above London would be transmitted to Crossness 
without passing through the metropolitan area, and Sir J. 
Bazalgette calculates that the entire cost to the Lower 
Thames Valley district would not exceed 10d. in the pound 

r annum, of which 2d. would go to the Metropolitan 
Board. So, with to other districts, it appears to be 
intended that they should pay a rate of 2d. in the pound to 
the Metropolitan Board, the conveyance of sewage to the 
great united sewer being at the cost of the locality con- 
cerned. The scheme is a grand one; but, supposing it to 
be carried out, we may still expect to be told that the 
sewage travels up the Thames to some far-off point. Or 
perhaps we may hear that some disastrous consequences 
are accruing to the shrimps and oyster beds on the coasts 
of Essex and Kent. 

In addition to this engineering project, there is another 
plan which cannot fail to have been laid before the Royal 
Commissioners, and with which Sir Joseph Bazalgette is 
also in some degree connected, though, we may presume, 
he has a preference for the Sea Reach project. It is a kind 
of open secret that, arising out of the experience gained in 
the recent deodorising experiments, the chemist to the 
Metropolitan Board, Mr. Dibdin, has devised a method 
for removing the suspended matters from the sewage at a 
very moderate cost. The clarified effluent thus obtained 
could be run into the river without any fear of creating 
mud banks. In summer this effluent could be further 
treated, so that it might be effectually deodorised. The 
disposal of the sludge is provided for in the scheme, and 
no revenue is reckoned upon as likely to accrue from it. 
The entire cost, including m anti and working expenses, 
together with interest and redemption of capital, is put 
down at a figure which, although large, is yet moderate, 
considering the result that is promised. The details are so 
fairly worked out, and the calculations a so well with 
existing facts, that the scheme undoubtedly calls for care- 
ful consideration. The plan differs essentially from that 
of casting a mixture of sewage and chemicals into the 
river, thereby making the Thames a species of precipi- 
tating tank. The objections to this rude and imperfect 
procedure, costing £30,000 during the past summer, have 
no application to the comprehensive plan to which we 
have thus referred, whatever else may possibly be said 
against it. 

ELECTRICAL UNITS. 

Mr. Preece’s paper “On the Watt and Horse-power,” 
read before the British Association at Montreal, and re- 
produced in our issue for Sept. 19th, contains a suggestion, 
or rather a demand, which it is difficult to consider 
seriously. It is nothing less than that engineers should 
alter the standard of horse-power in order that a so-called 
convenient unit may be employed by electricians. At 
first sight we were disposed to regard this demand as a 
joke, of inferior merit and feeble constitution, little calcu- 
lated to bear the shocks of time; but nothing was further 
from Mr. Preece’s mind than a jest. In sober earnest he 
asks engineers to raise the standard of horse-power from 
33,000 foot-pounds per minute to 44,233 foot-pounds. The 
circumstance that there is not. the most remote prospect 
that Mr. Preece’s desires will be complied with in this 
respect is of little moment. We would not have noticed 
the subject at all but that we fear that electricians 
may, by adopting a new unit for their own use, widen the 
gap which now does so much to cut them off from engineers. 
If Mr. Preece and his disciples insist on having their way, 
and regarding a horse power as 44,233 foot-minute-pounds, 
while engineers adhere to James Watt’s rule, confusion 
worse confounded will be introduced in the commercial 
matters, which are really all important, at least as far as 
electric lighting is concerned. If Mr. Preece could make 
out a good case we might sympathise with him, while 
expressing our conviction that he had not the smallest 
chance of gaining his point. But he has literally no case 
which will bear a moment’s examination. The term 
indicated horse-power conveys a meaning of the most 
definite kind, which has been indissolubly connected, 
for more than half a century, with all manufactur- 
ing operations, such, for example, as cotton spin- 
ning, to say nothing of pumping water, winding coal, 
and the propulsion of ships. At the present moment there 
is not in the whole world 10,000 indicated horse-power used 
in the production of electricity—not as much power, in fact, 
as is developed within the hull of the Atlantic steamer 
Oregon. Probably not more than a few dozen electricians 
ever have had to use the term horse-power at all, The 
demand that for their convenience the rest of the world 
should alter a most important standard is saved from 
reprobation only by its extreme absurdity. In fact, as we 
have said, we should not notice the demand at all were it 
not that suggestions of the kind tend to injure the repu- 
tation of electricians, and if persisted in may add another 
obstacle in the way of electric lighting. 

The theory of the suggestion is extremely simple and 
easily explained. Currents of electricity are measured 
just like currents of water in pipes, in terms of quantity 
and pressure, or tension. The unit of quantity is the 
ampere, the unit of pressure is the volt. Now, if we mul- 
tiply ampéres and volts, and divide by 746, we get the horse- 
power. Thus, —— that an arc lamp requires a current of 
10 ampéres, with an electro-motive force, or potential, of 


35 volts, we have one ='469-horse power. This con- 


stant, 746, is called by electricians a “Watt.” All this 
is quite straightforward and unobjectionable, to engineers 
at all events. But Mr. Preece finds that to divide by 746 
is inconvenient and troublesome; therefore he proposes to 


substitute a new constant, viz., 1000, for it, which, of 
course, entails the necessity for raising the horse-power 
standard in the proportion 746 : 1000 : : 33,000 : 44,233. 
The only conceivable justifiable reason for making this 
change would be that very large numbers of calculations 
had to be made involving the use of such a constant, As, 
however, such calculations are seldom made, even by a few 
engineers and electricians, it is obvious that Mr. Preece 
coolly proposes to introduce a most important innovation 
for the sake of a minority altogether insignificant as 
far as either numbers or commercial transactions are 
concerned, If Mr. Preece wants the Watt changed, he has 
nothing to do but augment either the ampére or the volt, 
and the thing is done; the minimum of inconvenience 
being entailed by the alteration. Mr. Preece finds fault with 
the 33,000 foot-pound standard, as an “arbitrary” unit. It is 
really based on the results of experiments corducted by 
James Watt, who found that when he began to sell engines 
he must adopt some standard to sell them by. He caused 
powerful horses to draw weights up from a deep well, with 
the result that a strong horse raised 22,000 Ib. one foot 
high in a minute. Determined that his customers should 
have no cause of complaint, he resolved that each of his 
horse-powers should exceed a real horse-power by 50 per 
cent., and took 33,000 foot-pounds per minute as this 
standard. So far it is, no doubt, arbitrary, but we have yet to 
learn that it is in any sense the worse for that. We may, 
however, retaliate, and state that the volt and the ampére 
are both, in the fullest sense of the word, arbitrary ; and 
not only are they this, but it has hardly yet been settled 
what an re a or a volt really is. e ampére, which 
until recently was called the weber, is the quantity of 
electricity that can be sent through a resistance of one 
ohm by a force of potential of one volt. Years have been 
— by electricians in endeavouring to define what an 
ohm is. The ohm has been discu at conference after 
conference, and even at the last moment Siemen’s standard 
has been accepted with considerable reluctance. This stan- 
dard is a column of pure mercury, one square millimetre 
in section and one metre long; but standard ohms actually 
constructed with every possible refinement do not give an 
ohm resistance, but an approximation only, varying 
between “9545 and ‘9554. In like manner the volt 
is based on nothing more substantial than the fact 
that a certain form of Daniel’s cell has an electro-motive 
force of about 98 of a volt. There is no reason whatever 
why a different cell should not be used giving a different 
standard. The worthlessness of the existing standards is 
shown by the fact that they cannot be used without a 
coeflicient, the amount of which is indeterminate. 

It may be urged that we are only dealing with practical 
units, while we ought to = of the theoretical units on 
which they really rest; but it would be useless to deal 
with theoretical units if it could be shown that the 
practical volt and ohm were fixed in amount by prac- 
tical standards, and could not be altered. Thus, for 
example, water is sold by the gallon, and it would be 
extremely inconvenient to alter the dimensions of the gallon. 
Electricity may, in a sense, be said to be sold by the 
ampére, and if the ampere were as rigidly fixed in amount 
as is the gallon, we should be the last to suggest a moditfi- 
cation in it. But, as we have shown, neither the volt nor 
the ohm exist as rigid practical standards, and to alter 
them would be a matter of very small moment. 

When we turn to the theoretical standard, we find our- 
selves at once face to face with a condition of affairs which 
has no parallel save in the Brazilian coinage, in which 
1000 reis represents 2s. 3d., and a host entertaining a 
small party at dinner finds himself called upon to spay 
80,000 or 100,000 reis. For some more or less inscrutable 
reasons, electricians have adopted what is known as the 
centimetre-gramme-second, commonly known as the C.G.S. 
unit of power; that is to say, instead of the foot-pound 
per minute, they use one twenty-eighth of an ounce 
moved about half an inch per ie. Accurately, the 
gramme is 0°564 of a dram, which is the sixteenth part of 
an ounce, and the centimetre is of an inch. These 
quantities are far too small to be of any ical utility, 
and the result is that they are augmented in various ratios. 
Thus, for instance, the work done by a current of one 
ampere in overcoming a resistance of one ohm is 
9545 x 109 C.G.S, units. The erg referred to by Mr. 


Preece is of  foot-pound. Instead of saying that 


the arc lamp referred to above requires *469-horse power 
to work it, the electrician tells the engineer that he wants 
213,969,525ergs per lamp. It is to facilitate the introduction 
of aconvenient unit like this erg into workshops generally 
that Mr. Preece would have us abandon Watt’s standard of 
horse-power. Let us be clearly understood. We have no 
fault to find with Mr. Preece or his brother electricians, if 
they find their C.G.S. unit answer their purpose better than 
the foot-pound; but we do object to attempts being made to 
force it on engineers. In the days when telegraphy 
represented the only tical work done by electricians, 
the quantities dealt with were extremely small.—a mes- 
sage may be sent across the Atlantic with a battery made 
of a copper percussion cap, a morsel of silver, and a drop 
of dilute acid. But all this has been changed by the intro- 
duction of the electric light and electric railways, and 
the dyne and the erg are in no way suitable to 
the commercial wants of the engineer ,who has to 
supply the electric light and electric railways. If, 
as we have said before, these units were based on any 
unmistakeable standard, there might be something to be 
said in their favour, but they are not. “ By way of assist- 
ing the memory,” writes Professor Everett in his excellent 
little book “ Units and Physical Constants,” “it is useful 
to remark that the numerical value of the ohm is the same 
as the numerical value of one earth quadrant per second. 
since the length of a quadrant of the meridian is 10° centi- 
metres.” ow this is just what itis not. It was believed 
to be so when the French metrical system was established. 
It is now known that the metrical system has no accurate 
hysical basis on any terrestrial measurement of length. 
e do not assert that it is either the better or the worse 
for this, but we venture to think that it puts the words 
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“arbitrary standard” out. of court, as an argument to 
be used by Mr. Preece against received engineering units. 


THE INDO-EUROPEAN RAILWAY. 


Some time ago we gave a brief notice of a proposed railway to 
India, along the shore of North Africa ; since then it has made 
further progress in organisation. Of course, it is essentially a 
French undertaking in its inception, intended to obtain a through 
connection from Paris to French possessions in Algeria and Tunisia 
by completing the railway communication, leaving only a short 
sea across the Straits of Gibraltar. It is the sea passage 
which here, as elsewhere, tells in our favour. Whenever such a 
line becomes connected with India we shall have a direct interest 
in it. Meanwhile the French have for their own purposes to 
find the capital, and we shall have the benefit of subsidiary pro- 
fits. Many journals have already devoted a great deal of atten- 
tion to the enterprise, but the chief feature which has seized 
them has been the large reserve for engineering expenses. 
Our practical friends in the press, who often take in hand 
to set us right, appear to think that a railway can be bought 
yard by yard as loaf by loaf ata baker's shop. They are more 
puzzled than enlightened by the calculations for a railway costing 
so much per mile, and it does not enter into their calculation 
that before a yard of rails can be laid, and long before any work 
can be begun, a large amount of mental labour must be gone 
through. The public see the material results in a railway or 
other work, and have become so accustomed to them, that they 
have lost sight of all the necessary preparations in the due con- 
duct of which success really depends, To engineers this is a 
matter of course; to the public it is not a matter at all, and 
great injustice is often done by them to professional men. 
an undertaking is to cover many thousands of miles, then a 
mere percentage will make up a very large sum of money; and 
in the case of this railway, the estimates for engineering and 
other departments of the whole prospective undertaking have to 
be looked at in the beginning. ‘The fact is, what is more 
material for our consideration is what we are to get out of it in 
this country. The French will have to find the capital, and 
therefore, in the usual course, would have in their hands the 
whole control and the whole benefits. As, however, the under- 
taking is considerable, it has to be made international ; that is, 
instead of its securities being limited to the Paris Bourse, they 
must be made transferable in this the great market of the 
world, A Frenchman will prefer to subscribe for international 
securities, as in case of panic in Paris, or political alarm, he can 
buy and sell in London and receive his coupons here. Indeed, 
altogether, London has greater facilities for such an enterprise, 
and the essential preliminary has been effected of registering 
the undertaking in London. So from step to step our interven- 
tion will take place here, and as in the case of the Suez Canal, 
whenever it suits English interests a fuller participation will 
take place. Our control of the money market gives us the 
means of taking toll on foreign enterprise, and were these 
matters fully looked after in the common interest of English 
industry, we should seldom have to give way to a foreign com- 
petitor. 

MANUFACTURED IRON TRADE PRICES, 


WirH one exception the realised price of iron in the manu- 
factured iron trade is now the lowest that has been known 
since the price was tabulated. In the year 1879 the price 
of iron thus ascertained was a few pence lower than it now is, 
but with that exception the present is the lowest price recorded. 
In the middle of the year 1874 4 price of £10 18s, 11d. was 
reached—or more than double that which has been received 
during the period last officially reported on. It was in the 
period when prices as low as the present were known that the 
iron rail trade began its collapse, and there are some who 
believe that the low range of prices that is now known is the 
preliminary to a collapse of the iron plate trade. It is too soon 
to dogmatise on the question, but there are some indications 
that point to a substitution of steel plates for iron now, just as 
five years ago steel rails began to be substituted for iron rails. 
The price of iron plates, too, it is worth notice, keeps up the 
average of the realised price, for the price of the plates is 
usually higher than that of the other kinds of iron that are 
included in the return made. It is noticeable that over a 
period of some years there has not been that excessive fluctua- 
tion in the price that might have been looked for—the general 
tendency being to a fall in prices from 1874 to 1879, then to a 
rapid increase for a year or more, and since then to a fall almost 
as complete. It is the slowness of movement on the whole 
which makes a sliding scale most suitable in the manufactured 
iron trade, because such a scale has a tendency to preserve 
the equilibrium in wages—to allow the increase in average price 
one month to be in part balanced by any previous decrease for 
the preceding month, and thus to give something more of 
steadiness to the trade as a whole, and to the rate of the 
remuneration for the labour employed. Successive courts of 
arbitration, too, have defined within certain limits the rate of 
that remuneration ; and thus, instead of what has been called 
the “haggling of the market” over the whole question of 
wages, the efforts of the Board of Arbitration or of the umpire 
are now devoted to the nicer but lesser task of deciding the exact 
rate, within the limits at which «# scale shall be declared, or 
at which a period shall have a given wage. This is one of the 
results of the working of the Board of Arbitration in the trade, 
and it is one that is of very great value to the industry as a 
whole, and to the students of industrial statistics especially. 


LITERATURE. 


Practical Electric Lighting. By A. Burney Hotes, Assoc. 
M.LC.E, Second edition. London: E. and F. N, Spon. 
Small 8vo, 172 pp. 

In this edition of the book which was noticed by us in 
August, 1883, the author has amended some of the letter- 
press, which we pointed out as requiring elucidation, and has 
made numerous small improvements by the eighteen pages 
of additional matter. Distribution by means of secondary 
generators forms the subject of most of this addition. 
Lhe book is very useful, as providing those who wish to 
gain some a aagre information on electricity as applied to 
electric lighting with an introduction to the subjects con- 
cerned, and it will instruct the reader sufficiently to guide 
him in his selection of the books from which the higher 
branches of the subject can be obtained. 


The Plumber and Sanitary Houses; a Practical Treatise on the 
Principles of Internal Plumbing Work, or the Best Means of 
Effectually Excluding Noxious Gases from our Houses, By 8. 


Stevens Hettyer. Third edition. London: T. B. Batsford. 
1884. 373 pp. 
Tuis is a third and enlarged edition of a book, of the first 
edition of which we were able to speak in very high 


terms. The additions, both in text and illustrations, are 
considerable, and most of the book has been re-written. 
Its value is increased by further illustrations of how not 
to do plumbing and drain-ventilating work; and though 
we might deal with it at length, it will be sufficient to say 
that the very favourable commendation which we were 
able to bestow on the first edition is equally merited now 
that great advances have been made in the subjects treated, 
and it is a book with which every architect and builder, 
and we might almost say householder, should be conversant. 


THE MANCHESTER SHIP CANAL 

Tuat the rejection of the Manchester Ship Canal Bill last 
session was not at all likely to deter the promoters from making 
further efforts to secure the object they have in view, has never 
been a question of doubt, and the project is now again promi- 
nently before the public of Manchester and the district. As an evi- 
dence of the earnestness with which the project is being supported 
in Manchester, a town’s meeting called for the purpose has by an 
overwhelming majority authorised the Corporation to levy a rate 
towards meeting the expenses of obtaining parliamentary sanction 
for an amended scheme in which it is intended to avoid the 
objections that;proved fatal to the bill last session. It will be 
remembered that the opposition which proved successful before the 
House of Commons’ Committee was based mainly, if not entirely, 
upon the evidence as to the injury which might result from the 
training walls proposed to be constructed in the estuary of the 
Mersey. After a careful investigation of several alternative 
schemes that have been put forward to overcome the objections 


If | to the original project, it has been decided so to alter the line 


of the proposed canal from a point near Runcorn that it will 
avoid the estuary of the Mersey altogether. The chief feature 
of the new scheme will consisi in the abandonment of the train- 
ing walls in the estuary and the construction of a locked channel 
on the Cheshire side from Astmoor Marsh. The channel will 
pass through the southernmost span of Runcorn Bridge, and pro- 
ceeding outside the line of the quay wall of the existing docks 
at Runcorn and Weston Point, it will by a bold sweep be carried 
past the mouth of the Weaver ; it will then traverse the marshes 
and at short distances the foreshore of the estuary, passing well 
inside Stanlow Point, and finally terminate in a set of locks above 
Eastham Ferry, from which point there is only a short distance 
to the existing Sloyne Deep, to which a channel will be formed 
by dredging. The carrying out of the new scheme, it is estimated, 
will involve an extra outlay of about a quarter of a million, and 
it will also slightly lengthen the course of the canal; but as a 
set offit is claimed that the deviation of the course will enable the 
canal to tap a larger trade than would have been possible with 
the original proposal. The locks originally proposed to be built 
at Runcorn will be removed to Eastham, and the water in the 
channel is to be maintained at a depth of 26ft. at low tides, 
whilst at high tides from 30ft. to 40ft. of water will be got. 
This is briefly what the promoters propose to bring before Parlia- 
ment as their new scheme, but whether it will enable them to 
escape opposition on the old ground of possible injury 
to the navigation of the Mersey is a point that is open to 
some doubt. It would seem not improbable that the question 
may be raised whether the proposed new channel, although it 
avoids the estuary, may not have the effect of abstracting water 
which would otherwise flow through the estuary, and thus have 
a prejudicial influence. 

That the promoters will not again have to encounter 
serious opposition is scarcely to be expected, and the action 
now being taken by the Bridgwater Navigation Company is a 
further complication which will not lessen the difficulties 
with which they have to contend. The proprietors of the 
Bridgwater Navigation are, in fact, putting forward a counter 
scheme for improving the water-way from Manchester to the 
sea, certainly not on so ambitious a scale as the proposed ship 
canal, but of a sufficiently important character to secure for it 
a considerable following of support from those who doubt the 
practicability of the larger scheme. This project contemplates 
the deepening and widening of the rivers Irwell and Mersey, 
the shortening of the course by making two channels to avoid 
the present devious warps and bends, and the entire removal of 
several of the existing locks and weirs, which would be reduced 
in number from eleven to six. The remaining locks would be 
doubled in length, breadth, and depth, and the navigation so 
improved as to admit craft drawing 10ft. of water or vessels up 
to 400 tons. The port of Runcorn is now the terminus of the 
Bridgwater Navigation, and at present it is only capable of 
carrying vessels of fifty tons, craft of greater tonnage having 
to unload at the above port. That the proposed improvement 
would immensely facilitate the water transit of goods between 
Manchester and the sea there is no doubt, and in addition to 
allowing coasting vessels to come direct to Manchester it would, 
in all probability, develope a special trade between Manchester 
and Liverpool in vessels constructed solely for this traffic, and 
which might be built up to 500 tons. This action of the Bridg- 
water Navigation Company is naturally regarded by the pro- 
moters of the ship canal as simply a scheme for increasing the 
value of their property, which will have to be purchased in the 
event of the ship canal being constructed. This no doubt is a 
result that the proprietors of the Bridgwater Navigation have 
in view in the event of their property being required, but it has 
not been the main object that has induced them to undertake 
the improvement. The work, which the company already 

parliamentary power to carry out, has, in fact, been in 
contemplation for a considerable time past, and two years ago 
the plans were laid down, but held in abeyance in consequence 
of the ship canal scheme being brought forward. The pro- 
prietors of the Bridgwater Navigation have, however, now fully 
decided to proceed with these improvements, independent 
altogether of anything that may be done with regard to the 
ship canal, and schedules are now being prepared for the land 
that will be required. 


MAXIM’S SELF-FIRING MACHINE GUN. 

A GENERAL description of this gun was given in THE ENGINEER 
of Sept. 26th last. The engraving on page 275 shows the mechan- 
ism and action of the gun, which, as described in the article above 
referred to, when loaded and fired, continues the process of 
loading and firing and feeding itself as long as a supply of cart- 
ridges is presented to it. The form of supply recommended 
consists in bands or belts, each holding 333 rounds, which can 
be hooked on to each other so as to keep up a continuous supply. 
The gun can be set to fire at any rate up to 600 rounds per 
minute. The action is as follows:—On firing, the barrel and 
breech bolt—see Figs. 1 and 3-—with attachments recoil 
firmly held together by the locking hook for about 0°44in., 
then the counter lever of the latter comes in contact with the 
block A,—Figs. 1 and 8—causing the hook to rise and release 
the breech bolt, which at the same time receives a sudden 
impetus from the lever—see Figs, 2 and 4—whose counter 
lever is brought in contact with the point of resistance on the 


piece A,, causing the lever to act against B,, and so drive back 
the breech bolt and its attachments. It may be observed that 
this point of resistance moves along the curved face of A,, 
changing each instant from a lever of greater power to one of 
greater speed; thus the momentum of the barrel is suddenly 
transferred to the breech bolt and its attachments, which fi 
back with sufficient force to complete a revolution of the c 

and connecting rod, bringing the breech block back to the barrel 
and forcing both home into the firing position. In the mean- 
time the extractor—Figs. 1 and 3—is made to eject the empty 
case of the fired cartridge—Fig. 3. The transferer at the 
same time draws a filled cartridge back from the feed wheel, 
which is carrying round the belt full of cartridges, and leaves 
it in the feeder—Figs. 1 and 3. The feeder is made to 
revolve, bringing a filled cartridge round in the place of the 
empty one, in time to be carried forward by the advance of 
the breech bolt. Also near the end of the withdrawal stroke 
the counter lever J, of the lever J; J J,—Figs. 1 and 3—comes 
in contact with the stop L, which causes the lever end J, to 
carry back the striker and cock it. 

Of course there are many pieces of mechanism not dealt with 
in this general explanation—for example, the arrangement for 
setting the gear for quick or slow firing—which depends on the 
opening or shutting off of the lever at the index and valves in 
a hydraulic cylinder—P, P, in Figs. 1 and 3—the gear for 
revolving the feed wheel, and many minor details. The general 
character of the action may, however, be seen from the above. 
The adjustment of the levers and counter levers for speed or 
power, and the transferring of momentum is, perhaps, the 
neatest part of the design. As stated in the descriptive article, 
September 26th, the work would be greatly simplified if a special 
cartridge could be employed rendering the movement of the 
barrels unnecessary. Mr. Maxim has made many modifications 
of his design ; ten forms of it are briefly described and illus- 
trated in his paten t specifications. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Ernest F. Ellis, engineer, to 
the Asia, for the Colossus; John H. Walton, engineer, to the 
Asia, for the Dreadnought; James R. Watson, assistant engineer, 
to the Asia, for the Dreadnought; Charles Edward Stewart 
engineer, additional, to the President, for service at the Royal 
Naval College, Greenwich; Nathaniel Stearn and John Hall (b), 
chief engineers, additional, to the Excellent; John H. Slade, 
engineer, additional, to the President, for the Royal Naval 
College, Greenwich; and Edwin W. Cudlip, acting assistant 
engineer, to the Neptune. 

H.M.S. Ropney.—Shortly before two o’clock on Wednesday, the 
Duchess of Edinburgh launched H.M.S. Rodney from the Chatham 
Dockyard, the latest addition to the fleet of vessels of the Admiral 
class. The length of the Rodney between the ndiculars is 
325ft.; her extreme breadth, 68ft.; depth in hold, 26ft. 5in.; her 
draught as seated light on the river was 13ft.; but with her engines, 
stores, and armament on board she will have a draught of 
26ft. 3in. forward and 27ft. 3in. aft. Her displacement is 9740 
tons, and her steam power will be 7500 indicated horse. Her arma- 
ment will consist of four 63-ton guns in two barbette towers, one 
in front and one in rear of the central citadel, which will contain 
six Gin. guns on the broadside. Besides these she will have twelve 
6-pounder quick-firing shell guns and eight Nordenfeldt and two 
Gardner machine guns. ‘There are four positions in her hull 
for discharging Whitehead torpedoes. The number of these 
weapons carried will be twelve. The hull is armoured along the 
water-line, both above and below it, with a belt of steel-faced 
plates. On the sides of the citadel the armour is 18in. in thickness, 
and on the ends beyond 16in. Over the barbette towers, the sides 
of which are steeply inclined inwards, the armour is 1l4in, and 
10in. The central portion of the hull is devoted to the engines, 
which have been entrusted to Messrs. Humphrey and Tennant. 
The horizontal divisions are a lower deck below the load line, plated 
with 2}in. to 3in. of iron, a main deck, andan upper deck. Over the 
citadel portion there is a very fine decked space, all round which 
the iron skin plating rises to above the height of a man. It will 
be thus seen that the belt system is carried out in the design, and 
thatall the fighting, except in the barbette towers, is intended to be 
done under cover of the ship’s constructive material. The esti- 
mated speed is set down at 16 knots, but there is little doubt of 
her being able to accomplish 17 knots; and it should also be 
noted that the power of her armament is not to be reckoned on 
the lines of the older guns. ‘Lhe shot of the 82-ton guns of former 
ships has, for example, a penetrative power of 30,000 foot-tons ; 
but the penetrative torce of the projectiles of the new 63-ton guns 
will be 36,000 foot-tons, so that both in speed and power of 
artillery the Rodney will be a very formidable vessel. 

AMALGAMATED OF RaILway SERVANTS.—Several ques- 
tions of interest not only to railway servants but to every one 
were discussed during Wednesday’s sitting of the conference of 
the above society held in Bath. The Employers’ Liability Act 
first received attention, and a spirited discussion followed with 
respect to the number of hours railway servants are employed, and 
a resolution on the subject was carried. The Congress then pro- 
ceeded to discuss the most important subject to’ be introduced 
during the sitting, namely, the question of brakes. The matter 
was introduced by the delegate from Carlisle, who moved :—** That 
this congress of railway servants impresses upon the Board of 
Trade the necessity of the adoption of an automatic continuous 
brake upon passenger trains, and considers it essential to the 
efficacy of such brake that it should comply with the conditions 
laid down by the circular of the Board of Trade addressed to the 
companies on this subject in 1877.” ‘The resolution was seconded 
by the representative from Mirfield, and supported by a large num- 
ber of engine-drivers, guards, and others. A remarkable unanimity 
prevailed among the speakers upon the question, and many of the 
accidents that now occur were attributed to the insutliciency of 
brake power. The speakers, with few exceptions, avoided showing 
a preference for any particular brake, being content with the con- 
dition laid down in the resolution—namely, that it should comply 
with the requirements specified in the Board of Trade circular. 
With such a brake, the drivers one and all expressed the opinion 
that they would travel with greater confidence, and that the risk 
of accident would be reduced to a minimum. It was predicted 
with some confidence that public opinion would soon make itself 
heard in this matter in such a fashion that the companies would 
be unable to resist the pressure brought to bear upon them. The 
resolution was carried by acclamation, The delegate for Leicester 
then moved, ‘‘ That this meeting resolves to do all in its power to 
insure to the Board of Trade a true return of the failures of the 
different continuous brakes, and calls upon all railway servants to 
assist in this matter by reporting all failures of these brakes to act 
when required, as at present a true report of these failures is not 
made to the Board of Trade.” Leeds (No. 2) seconded the motion, 
which was carried. The next resolution was as follows:—‘* With 
the view of providing greater safety, this congress considers it 
most desirable that additional brake power should be put on all 
goods engines, and that to this end all goods engines should be fitted 
with good steam or other brakes.” This motion also provoked a 
long discussion, and opinions were very freely and earnestly 
expressed, though there was not quite so much unanimity among 
the delegates as prevailed with reference to the two preceding 
motions. The resolution was, however, carried with only two 
dissentients. The delegates subsequently considered the block 
system. Attention was also directed to the present system of 
coupling, and a resolution was proposed impressing upon rai 


railwa: 
companies the necessity of — a system of coupling which 
could be manipulated without the men going between the wagons. 
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THE NORTHWICH SALT WORKS. 

A LARGE number of mines, factories, and works was 
thrown open to the members of the Iron and Steel Insti- 
tute during their recent visit to Chester, but the members 
did not avail themselves to any extent of the privileges 
thus courteously offered them; preferring, instead, to 
adhere to the excursion programme prepared for them. 
On Thursday afternoon, the 25th September, nearly all 
the members at the time in Chester left by special train 
for Northwich, a distance of fourteen or fifteen miles. 
Here the party broke up into two sections, one portion 
eenine to the Anderton canal lift on the Weaver 

avigation, while the others were conveyed by trains into 
Messrs. Verdin’s Salt Works. The Anderton canal lift has 
often been illustrated and described in this and other 
journals, and it will suffice to say here that the 
canal boats are raised and lowered by a_ hydraulic 
lift, instead of a series of locks. The canal at Anderton is 
50ft. 4in. above the river Weaver. The works consist of a 
basin opening into the canal, upon which a wrought iron 
aqueduct leads the water to a lift pit, which is connected 
with the river Weaver by a side channel. The lift is 
double, so that one barge or two canal boats can be passed 
each way at one operation. This not only saves time, but 
the weight of the descending load is nearly sufficient to 
elevate the ascending lead. Seach lift consists of a trough, 
constructed of wrought iron, the sides forming girders. 
At each end of the troughs and at the ends of the aqueduct 
are lifting gates or doors, which are all closed when the 
lift is in motion. The caissons or troughs are each 75ft. 
long by 15ft. wide, and capable of holding one barge or 
two canal boats. The depth of water in them when 
ascending is 4ft. Gin.; when descending, 5ft.; weight of 
caisson and load, 240 tons. Self-acting syphons abstract 
the 6in. of water as the caisson rises. It takes 3} minutes 
to lift the caissons the total height of 50ft. 4in. “The rams 
are 60ft. long by 3ft. diameter; pressure, 5301b. per square 
inch. The diameter of pipes between the main presses is 
5in., thence to accumulator 4in.; waste pipes, 2in. The 
accumulator has a stroke of 13ft. Gin., and the diameter of 
ram is lft. 9in. The work was let and put in hand when 
iron was about at its highest price, and the cost, inclusive 
of basin, aqueduct, &c., was £48,428. 

The party visiting Messrs. Verdin’s works were first 
taken to the salt pans, which are simply wrought iron 
shallow tanks exposed to the air, in which brine is evapo- 
rated, leaving the salt behind. Each tank will produce 
about forty tons of salt per week ; but this varies with the 
weather and the quality of salt made. The fuel used is 
slack, burned in furnaces under one end of the pan, with 
wheel flues conveying the hot products of combustion to 
the chimney. When the process of evaporation is hastened, 
small crystals, or table salt, is obtained. When the 
evaporation is slow, large crystals are obtained, such as 
are needed for chemical works, and this was the species of 
salt being manufactured at the time of our visit. It is 
stored as made in large barn-like wooden structures. The 
brine is obtained by pumping, the lift being about 100ft. 

The visitors next proceeded to the Adelaide mine, when 
a novel experience awaited them. The whole of the 
mechanism at the pit head, as we may call it, is on a very 
small scale. Two shafts are used, each under 3ft. 4in. in 
diameter and 110 yards deep. Two buckets were used to 
lower the visitors, who went down three at a time. The 
shafts are about 20ft. apart, and for a considerable length 
they are lined with iron tubbing where they through 
the strata from which the brine is pumped, which lies 
right over the mine. 

e mine itself presents a remarkable spectacle, to which 
it is quite impossible for words to do justice. The visitor, 
on getting out of the tub, finds himself in an underground 
world. In other words, he is in an enormous cave, no less 
than fourteen acres in extent. The roof is, in the highest 
place, about 25ft. above the floor. It is supported by a 
comparatively few pillars of t size, spans of con- 
siderably over a 100ft. being feft entirely unsupported. 
The salt is of the well-known reddish kind, and is so hard 
and firm that it has to be blasted with powder. It is 
worked in benches from the top down. e salt is under- 
cut by a horizontal circular saw driven by compressed air 
led down from the surface, and blasts are subsequently put 
in and the salt thrown down. The two shafts are close to 
one end of the mine. Messrs. Verdin liberally entertained 
their guests. No fewer than 11,000 candles were used to 
light up the mines, the candles being arranged on the 

i in ornamental devices. As the visitors proceeded 
through the mine blasts were discharged in various 
places, and the echoes rolling and reverberating like 
thunder under the mighty roof, produced an effect seldom 
experienced. Indeed, it falls to the lot of comparatively 
few to hear several pounds of gunpowder discharged in a 
cavern fourteen acres in extent. Coloured fires were 
burnt in various places with remarkable effect. There is 
none of the glitter in the Adelaide mine which we are 
prone to associate with salt working; on the contrary, the 
general aspect of the cavern is very sombre. 

The most striking fact, or at all events that which 
seemed such, to those in the mine, is that the whole con- 
tents of this enormous excavation had been taken to the 
surface through the two little shafts of which we have 
spoken. Standing beneath their lower orifices, they looked 
more like two of the holes through which house coals are 
shot into cellars than respectable mine shafts. An ascent 
up them was like an ascent through a chimney, and as 
only three persons could go up at a time, both shafts were 
kept busy for a long time before the last of the visitors 
was got out. The whole ventilation is effected through 
these shafts, and no means of artificial ventilation of any 
kind are used or needed. A certain quantity of fresh air is, 
however, led into the mine, compressed for working the 
excavating machine. The temperature is moderate and 
extremely equable, as may be imagined. The whole 
cavern is pervaded by a faint, but ae ee distinct odour, 
resembling more than anything else the smell of onions. 
Whether this results in some way from a combination of 


the smell of gunpowder gases with the hardly perceptible 
smell of rock salt, we are unable to say. 

We believe we are right in saying that Adelaide Mine is 
unique, nothing like it existing elsewhere. The salt mines 
at Salzburg are quite different in character, the workin 
taking the form of long galleries. As the mine is stil 
supplying about 250,000 tons of salt per annum, it is diffi- 
cult to say what dimensions it may ultimately attain to. 

Northwich is one of the most important centres of the 
salt trade of Cheshire, there having been 465 pans there 
at the end of 1883, against 293 in 1867, and 388 in 1872. 
The quantity of salt raised in Cheshire is now close on 
two million tons per annum. The rock salt is twenty- 
three yards in thickness; and the total number of pans in 
existence in the county in 1883 was 1312, against 1170 in 
1882, and 752 in 1867. 


LOUGH ERNE DRAINAGE—LARGE CONTROL- 
LING SLUICES AT BELLEEK. 


On page 218 of our impression of 19th September we gave 
the first of several engravings representing the large sluices 
erected at Belleek, from the designs and under the free roller 
patents of Mr. F. G. M. Stoney, M.LC.E., of Westminster- 
chambers. 

As promised, we now complete the illustrations with a descrip- 
tion of these remarkable sluices, and give also a photographic sup- 
plement showing the sluices as completed and their surroundings. 

The upper and lower Erne lakes, in the county Fermanagh, 


0 

Ireland, extend from near Belterbet to near Belleek, a 
distance of about fifty-two miles of unbroken water, 
studded with numerous picturesque islands. These lakes 
are the natural river basin of an extensive catchment 
area in a very wet district, and some 18,000 acres of land 
bordering the lakes were flooded injuriously by the winter 
and autumn floods, at which times the lakes rose to as much as 
7ft. above normal summer level. The great loss to the riparian 
proprietors and farmers by damage to and loss of crops has 
caused a long felt want of some efficient means of controlling 
the water level in the lakes, and the “Lough Erne drainage” 
scheme has been proposed and dropped time after time during the 


of two heavy channel irons, 12in, by 3in., back to back, 
ut separated some 5in., the depth of the rolled H-iron struts, 
which are rivetted to both channel irons, and at their other 
extremities are united in double wrought iron plates, which 
form bearings for the 3}in. coupling pins of the forged link 
bars forming the tension member of the trusses, The extreme 
ends of these link bars are united to the ends of the channel 
irons by like 3$in, turned pins. 

The main beams are situated at equal distances above and 
below the centre of pressure, when there is 14ft, of water at one 
side and no water at the other. On these beams are seven 
vertical rolled iron H beams, 8in. by 5in,, and on these n are 
horizontal channel irons, spaced to suit the varying width of the 
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wrought iron plated front, the plates of which vary from = 
thick at the bottom to jin.at the top. This arrangement 

a very strong structure, and brings the position of centre of 
gravity of the moving mass into the planed centre of the compres- 
sionmember of the main beams. On the back of the gate at each 
end is a trough-shaped cast iron girder to form a roller beam or 
path for the bearing rollers. These beams have heavy lugs at 
their backs, which are bored out to fit the 3}in. turned pins. 
They fit in between the double link bars—Figs. 8, 11, and 12— 
of the truss, and are incorporated with it by the 3}in. pins, so 
that they can, if ly age oscillate a few degrees to right or 
left to compensate for discrepancies between the span of the 
truss and the span of the masonry expansion, or maladjustment. 
It also prevents the possibility of twist or crack in the casting. 


Experience in erecting and working has proved the great utility 
and convenience of these provisions, 


Fig 15. | 
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OUTLINE PLAN OF BRIDGE AND LHTING GEAR. 


past twenty years, kept alive and pushed into substantial exist- 
ence by Mr. J. G. V. Porter, of Belleisle, under the engineering 
management of Mr. James Price, M.I.C.E., Dublin, chief engi- 
neer to the Lough Erne Drainage Board. So far back as 1879, 
after having inspected the French systems of barrages, Mr. Price 
conferred with Mr. Stoney as to his system of free roller sluices 
which he finally adopted. The plans were prepared in 1880, and 
the work ordered early in 1881. 

The natural outlet of the Erne lakes is the Erne river, which 
leaves the lower lake at Roscor, a few miles above Belleek. 
There is very little fall in the river between these points, and 
there are numerous shoals and obstructions which prevent the 
efficient discharge vf flood waters. At Belleek are the first 
falls and rapids, and from that to the sea at Bally Shannon, 
some five miles, there is a fall of about 150ft. If the river Erne 
were simply enlarged and deepened from the lake at Roscor, and 
through the Belleek falls, no doubt the lakes could be drained, 
but the summer level would be reduced and the navigation 
destroyed. Not only to maintain, but to raise this summer 
level, and at the same time provide a means of complete con- 
trol for the retention or release of water, and the maintenance 
of a fairly uniform water level in the lakes without flooding the 
borders, these large sluices were designed. A new cutting, some 
few hundred yards long, about 140ft. wide, and 16ft. deep, has 
been made through the limestone rock at the Belleek falls, and 
in this new cutting the four large sluices are erected in massive 
piers of ashlar masonry, set in cement mortar. The sluices 
have a span of 31ft. from centre to centre of the bearing rollers 
which carry the entire water pressure, without any sliding fric- 
tion whatever. The clear span at front of the gate is 29ft. 2in., 
and the height of the gate itself is 14ft. 6in. avove the sill, the 
static pressure being between 85 tons and 86 tons. The weight 
of each gate is between 12 tons and 13 tons, no portion of which 
is in anywise counterbalanced. Asa matter of working expe- 
rience, the resistance in traction on the bearing rollers due to 
the 85 tons water pressure is inappreciable, and the work to be 
done in opening a sluice is practically that of lifting the weight 
of the gate, for which reason great care and attention has been 
bestowed on the means of carrying this weight with as little 
friction as possible consistent with suitable gear. To this end 
the dead weight of the gate is carried on coned free rollers, 

Each gate is built up on two powerful truss beams, seen in 
plan in Fig7. The compression member of each beam is com- 
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The water-pressure is transmitted from these beams 
groups of free rollers to heavy cast iron beams bolted to the 
masonry piers, Fig. 11. These beams are compound, being 
composed of a fixed casting having a vertical flat V groove, in 
which rocks a face casting, planed on one side to form a roller 
path, and on the other to a V bearing of 90 deg. This face cast- 
ing is attached at both ends to the fixed casting in such manner 
that while it is securely held in position it is free to rock a few 
degrees as may be required. This provision, together with that 


in the beams attached to the gates, insures absolute parallelism 
between the working faces of both beams, a thorough even 
bearing on the large rollers, without drag or twist, and realises 
the benefit of free rolling motion. : 
The bearing rollers consist of groups of twelve rollers, 8}in. 
diameter, 6in. face, turned to a ring gauge symmetrically dis- 
posed against the centre of pressure, also two guide rollers and 
@ suspending chain pulley. Each group is enclosed between a 
pair of stout wasn iron cheek plates, and is suspended by a 
pair of light chains passing under the turned pulley on top of 
the frame— Fig. 12; one end of these chains is carried on small 
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pillars fixed to the moving roller beams, the other ends being 
attached to an elastic plate fixed in the bridge overhead; this 
loop of chain fixed at one end and moving at the other accords 
with the natural motion of the rollers, which move at only half 
the speed of the gates. It must, however, be remembered that 
these chains qo not pull the rollers or actuate them in any way; 
it is the motion of the gates under pressure that gives propor- 
tional motion to the rollers; but when the gates are open and 
pressure relieved, the suspending chains prevent the roller 
frames from dropping down. The bottom plates and angle iron 
of the gates are planed and rest on planed cast iron sills set to a 
dead level in fine cement concrete inserted in the rock-cutting, 
and the side ends of the gates are made perfectly water-tight in 
a very simple manner. Cast iron vertical side jambs planed to 
the angle of the cut-waters are set up in the piers-—Fig. 11— 
and vertical castings planed to 45 deg. are rivetted up with the 
gates at each end; a pair of long iron bars turned to 2in. dia- 
meter are suspended from the top of the gates, and are forced by 
the water pressure into the angles formed between jambs and 
the planed castings on the gates, so making a perfectly water- 
tight and self-adjusting joint. The castings and the turned 
bars touch on the sill, and complete the bottom joint in conjunc- 
tion with the bottom of the gate. The gates are suspended 
from two 4}in. diameter screws of 2in. pitch, by means of 
twelve tie grouped round and concentric with the 34in. pins 
at the ends of the gates. The lower ends of these rods are 
screwed into ends of the main beams, and their upper ends 
am through the flanges of the large lifting nuts and bolt them 

lown to the cylindrical cast iron tubes, which are turned and 
bored to fit the brass nut above, and insure a true place in line 
with the lifting screws. This casting takes the torsion of the 
nuts, while the rods carry the vertical strain. 

Light lattice bridges are placed over the piers to carry the 

ifting gear and provide a footway and space for working the 
sluices, which are worked either by hand power singly, or by a 
small turbine workivg all four sluices together, or singly in any 
order required. The general plan, elevation, and sections of the 
bridges and lifting gear are represented in Figs. 1 to 5, page 
218 of our impression of 19th September, but for convenience of 
reference we give an outline plan of the lifting gear in Fig. 15. 
In a central crab a small hand-power pinion drives a spur wheel 
1 to 10, keyed on a 2in. shaft extending right and left in line 
with the gates, and carrying at each end a pinion gearing into 
large bevel wheels 1 to 8, through which the main screws pass, 
and in which they are securely keyed. The under side of these 
bevel wheels are chambered out and turned to a flat conical 
form—see Figs. 12 to 13—and rests on thirteen coned rollers 
kept in true space by thirteen similar rollers of smaller diameter; 
these, again, bear on a like coned cast iron bush bearing carried 
on rolled beams rivetted to the bridges. These coned rollers 
are of alternate sizes; one-half carry the load, the other are guide 
rollers. With this arrangement the rollers all revolve together, 
without sliding friction—they are quite closed in from dust and 
grit, and can be abundantly lubricated—the rollers are kept 
from moving outwards by their turned ends bearing against an 
inclosing steel ring, which is free to revolve. One man with a 
14in. radius handle can, with one hand, actuate one sluice under 
the maximum water pressure. 

The turbine communicates power to a light line shaft varying 
from 2}in. to 14in. in diameter, running along the entire bridges, 
to the central crab on the fourth sluice. This line shaft can be 
turned in both directions, and power is transmitted from it to 
each sluice by means of a friction coned disc keyed on the shaft, 
and a corresponding cone cast with a spur pinion loose on the 
shaft, and gearing into the large spur wheel of the central crab. 
A small weight on a weigh shaft presses the loose cone with the 
pinion into contact with a fixed cone, and so communicates the 
motion of the line shaft through pinion to the lifting gear. This 
light weight can be raised by a small hand wheel on the bridge, 
and that sluice shut out from the action of the turbine. Simple 
provision is also made for automatic release, top and bottom, to 
prevent the turbine overwinding either in opening or shutting 
the sluices. This is accomplished means of a short rod 
depending from the small weight to the level of the top of the 
gate when raised. The gate reaching this level, raises the weight 
sufficiently to cause the friction cone no longer to grip, and in 
like manner a long rod depends from opposite end of the weight 
lever. This rod passes freely through a hole in a stiffening 
girder on top of the gate, and its lower end is provided with 
adjustable nuts when the gate reaches within a few inches of 
the bottom. The stiffening girder plate comes in contact with 
these nuts, raises the weight, and releases the friction cones, 
leaving the gate to be fully closed by hand power. These pro- 
visions are clearly represented on page 218 referred to. As a 
matter of fact, the sluices are quite independent of the turbine 
power, and can be effectually worked by hand alone. 

These sluices were erected in the summer of 1883 under the 
personal superintendence of Mr. Stoney; the rock cutting imme- 
diately below the sluices was not then taken out to full depth, 
but was completed this summer. The sluices were kept shut 
down during the working hours, then all raised quickly by the 
turbine and the accumulated water let off. So tight were the 
sluices that there was not the least trace of leakage at the sides 
and only an occasional trickle along the sill owing to grit, and 
until the water began to flow over the tops of the gates the men 
were perfectly dry below. This gave a means of fully testing 
the gates in all respects, for the full absolute pressure of 86 tons 
was against them repeatedly every day, yet there was not any 
Se, difference of force required to start and lift them by 

d from that required to lift them in air. And as a matter 
of fixed practice, the sluices are now never shut by the turbine 
or by hand power, but the hand pinion is thrown out of gear, 
the spur wheel started, and the sluices shut down all the way 
by themselves, without racing, and apparently at same speed 
all the way to the sill. 

These sluices may be constructed in cheaper form and of any 
required span; they can also, when counterbalanced, be ren- 
dered automatic. There is a wide field for their use in the 
development and improvement of the water power and drainage 
of our rivers. With the old fixed weirs all the water must pass 
over the weir, consequently the crest of the weir must be kept 
down at the sacrifice of head for water power, and the velocity 
of the river is lost, as the water in tumbling over the weir has 
to acquire a new head below and a new start on its course. 
With the movable weir the bottom of the river is preserved un- 
obstructed, and as floods increase and the gates rise up from the 
bottom, the water requiring to be released passes off along the 
bottom with the maximum velocity due to the entire head 
retained against the gates ; and for the reason that the drainage 
is thus naturally provided from along the unobstructed bed of 
the river, the gates of the movable weir may be carried to the 
full height of the banks, In a word, with such means of com- 
plete control the full capacity of the river for power and drainage 
combined may be commanded. No doubt many of our 
readers have seen the interesting “Letters from the West of 
Ireland” which have recently appeared in the Times, and will 
remember the description of the Lough Erne sluices given 


by the writer, who mentioned his astonishment at the facility 
with which sluices controlling so large a drainage could be 
worked. We cannot help thinking that such appliances, in lieu 
of the fixed weirs in such rivers as the Thames, would enable 
us to store waters for navigation, flushing, and many useful 
purposes which are beyond our reach under the existing circum- 
stances. 


HEATING BUILDINGS BY STEAM FROM A 
CENTRAL SOURCE.* 
By Mr. J. H. Bartiert, M. Inst, M.E. 


THE winter climate on a portion of the United States and 
is so continuous and severe, that efficient means are 
required for raising the temperature, in all descriptions of dwelling- 
houses, for over two hundred days in the year. The ordinary 
methods in use may be briefly stated as follows:—Wood stoves, 
coal stoves, hot-air furnaces, combination hot-air and hot-water 
apparatus, hot water, and steam. Open fireplaces and grates are 
often used as an auxiliary and as an aid to ventilation, but are not 
adapted for use alone. Gas stoves are seldom used, except for 
cooking purposes. All stoves and furnaces are made of thin cast 
iron plates. Considerable skill is required in moulding and fitting 
them up. After being in use for a time, and exposed to the action 
of the fire, the cast iron warps and gets out of shape, allowing 
to escape, and becoming unhealthy ; the air whilst being heated is 
burnt and vitiated by contact with the hot metal plates. A neces- 
sary, but most unsightly feature of every stove, is the flue or stove 
pipe, connecting the stove and house chimney. Stove pipes are 
usually made of sheet iron and of considerable length, so as to 
economise all the heat ible; but, as they cannot be swept or 
cleaned out when in position, it is necessary to take them down 
every year for that purpose. Hot-water and steam boilers are 
made of both cast and wrought iron, and of a great variety of 
shapes and sizes. Anthracite coal is very generally used for house- 
hold purposes, and for all small boilers, furnaces, or stoves, an 
expensive class of this coal is required, and in every case the fuel has 
first to be stored, then handled and burnt, and the ashes after- 
wards removed. Prior to the year 1877 many very large buildings 
and blocks of buildings were heated by steam supplied from boilers 
situated in some central place, and there are also many cases on 
record of steam being carried very long distances in pipes. In 
1876 Mr. Birdsill Holly, a mechanical engineer of Lockport, New 
York, made a number of experiments and tests on the condensation 
of steam in iron pipes, and suggested the possibility of heating 
towns and cities with steam supplied through pipes laid in the 
streets. In 1877 an experiment was made by laying half a mile of 
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3in. pipe; this was again increased to a mile and a-third, and 
experiments carried on. Before winter set in about three miles of 
underground pipe had been laid, and over twenty dwelling houses 
fitted up with pipes and radiators, and this number was ef 
increased during the winter; steam was supplied from three boilers 
situated in a central position, and carrying a pressure of 25 1b. to 
30 1b. per square inch. As all the houses to which steam had been 
supplied during the winter had been most comfortably heated, and 
the discomforts of the old methods done away with, the new 
system created a considerable amount of interest, particularly 
when it was claimed that heat could be supplied at a much lower 
cost than by the old methods. 

Description of Holly’s district system.—The system consists in 
the generation of steam at a central point, its transmission by well 
protected mains to suitable dist , and its utilisation for heat, 
or power, by means of various mechanical devices. Steam is sup- 
plied to the consumer in the same manner as gas, and is paid for in 
proportion to the amount used, as indicated by a meter, at a cost 
not exceeding the usual cost for coal. As in the case of gas supply, 
the steam supply pipes are laid up to the curbstone, the consumer 


vos be all internal pipes, fittings, and radiators, which can be 
i at about half the usual charges, as a house boiler is not 
required. ere eapa: are already fitted up, steam is taken 
direct from the mains, and the house boiler cut off. Where houses 
are supplied with a furnace, it is only necessary to substitute steam 
coils in its place for heating the air, no changes being required in 
the flues or registers. 
Apparatus required.—The steam is generated in boilers centrally 
located with regard to minimum distance of transmission to con- 
sumers, convenience of procuring fuel and water, and cost of site. 
The form of boilers should be such as will secure the largest 
— evaporation, with the most economical description of fuel. 
ose adopted at Lockport were Seguin boilers, flat-ended cylin- 
drical shell, 5ft. diameter and 16ft. long, containing fifty-four 


* British Association, Section G. 


tubes, 3 diameter, and arranged in vertical and horizontal rows, 
in the lower half of the shell, and having a steam dome on the top, 
The boilers were entirely surrounded with brickwork, and were 
eregerten by the smoke-box in front and a cast iron belly bracket 
at the rear, The grate was placed beneath the boilers at the front, 
and the products of combustion returned from the back, through 
the flues, into the smoke-box, and from thence to the chimney. 
These boilers evaporated as their regular daily work 9 lb. of water 
—from cold feed-water—per lb. of coal, with a pressure of 25 1b. 
to 30 1b. per square inch, using anthracite coal, stove and grate size. 

Street mains.—From the boilers the steam passed into the mains, 
which are com of American standard wrought iron steam 
pipe, lap welded, from 1} up, and tested to a pressure of 500 lb. 

r square inch, connected with tapering screw ends, and wrought 
iron couplings. For special curves, bends, and other details, cast 
iron was used. Valves were placed in various positions, in the 
same manner as in gas and waterworks, so as to be able to turn off 
the supply of steam wherever necessary. 

Protection against condensation.—This is the vital point of the 
system, and condensation was guarded against in two ways—first, 
by protecting the pipes by non-conducting materials; and secondly 
by keeping them dry when underground. The pipes were pre 
as follows:—The naked pipes were held in a lathe, and were 
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HOLLY’S STEAM METER. 
materials: (1) Sheet asbestos about 


wrap with the followi 
din. thick, one thickness; (2) porous felt paper, two or three thick- 
nesses, or hair felt jin. thick; (3) mani r, one thickness— 
sufficiently strong to stand handling covered pipes, and not to tear 
—(4) wooden strips, about #in. broad by gin. thick. Three or four 
of these strips were laid slightly spirally around the pipe, formi 
spacing pieces. Copper wire was used to bind the strips, an 
string for the other coverings. The outside casing of all was made 
of solid square pine logs, bored out about 2in. r than the 
diameter of the pipe, the thickness of the wooden shell being in no 
place less than 3in. or 4in.; the ends of the wooden pipes were 
made to fit into each other. When the iron pipes, duly protected, 
were put inside the wooden log, the spacing pieces left an air space 
all round, and allowed the iron pipe to expand and contract freely 
by changes of tem ture, while the logs were securely anchored 
and immovable. (in t the system at Belleville, [ll., the mains were 


HOLLY’S REDUCING VALVE, 


not wrapped at all, but dependence made entirely upon air spaces 
inside wooden casings.) Keeping the pipe casings dry, when 
underground, was effected by placing a tile drain, 3in. or 4in, in 
diameter, at the bottom of the trenches, which were from 3ft. to 
4ft. deep, and conformed to the level of the street; connections 
were made with the city sewers as often as possible; broken stone 
was filled in at the bottom round the tile, and a covering of tarred 
roofing felt put over the wooden casing, and the trench filled in. 

Expansion joints.—To provide for contraction and expansion in 
the iron pipes, caused by differences in temperature, stuffing-box 
joints were provided, and asbestos fibre used as packing. The 
expansion joints formed a part of the * ay erm service boxes, which 
were placed at convenient intervals of from 100ft. to 200ft. along 
the line of mains, and were accessible from the street, being sur- 
rounded by a brick wall, and having a manhole and cover. The 
arriving main from the boilers, had a turned and nickel-plated end, 
which worked through the stuffing-box. The departing main was 
securely fastened to the junction service box, so that, one end of 
each section being fast and the other movable, free play was given 
for contraction and expansion. A ball and socket joint attachment 
was always used, so as to be able to conform to variations in the 
levels of the streets and to prevent injury orstrain from settling. The 


junction service box has a heavy casting, weighing several hundred 
pounds for the large sizes, it was bolted to brickwerk, and anchored 
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the wooden pipe casing. The mains were never tapped for the 
Stinchenan of iis pipes these connections being only made at 
the junction boxes, whic also served to take up the water of con- 
densation, the bottom of the box, being placed lower than the 
level of the pipes. A very important improvement has recently 
been made by using elastic copper ends to the sections of iron 
mains, this allows sufficient play, and does away with all packed 
joints, which are now entirely discarded, 

Service pipes.—The service pipe connections on the junction 
service box were taken off at right angles to the main, and were 
provided with stop cocks. The service pipes were protected from 
condensation, in the same manner as the mains. 

Reducing valve and regulator.—The steam on entering any 
building through the service pipe, at high pressure, had at once to 
pass through a regulator-reducing valve, by means of which the 
pressure was reduced to any desired amount, and the supply of 
steam automatically regulated. This was done by means of an 
elastic diaphragm, and a weighted lever, a small slide valve being 


condensed water, in which the paddle-wheel revolves, stationary 
vanes preventing the water from being bodily whirled in the 
direction of rotation. Steam is admitted through a square pipe, 
the centre line of the opening being on the line of the inside cir- 
cumference of the chamber, giving the steam a circular motion as 
it enters ; within, and from the a of the square > a is hung a 
long copper tongue, the same width as the pipe. e tongue rises 
an falls, as the quantity of passing steam varies, but always 
directs it upon the vane-shaped ends of the spider, which revolves 
in the steam at a speed proportional to the amount and pressure 
of the steam admitted. The bottom spider, revolving in water, 
acts as a governor and prevents the too rapid revolution of the 
shaft, the revolutions of which are recorded by the counters on the 
top. The steam passes out of the third compartment, the exit 
being nearly at right angles to the entrance. The quantity of 
steam ing through the meter is not measured or recorded in 
any ordi terms of measurement, such as pounds, or cubic feet, 
but in ‘‘ units,” the value of which have been determined by ex- 


Traps.—The water of condensation escaped through a steam 
trap and wasted into the sewers, unless required for domestic pur- 


poses. 

Other uses of steam.-—Live steam can be used for heating water, 
and when this is done, by direct contact, the noise can be almost 
entirely stopped by first passing the steam through a small box 
filled with gravel or fragments of stone. For cooking purposes, steam 
does well for a variety of articles, and a stove has been perfected 
that, with superheated steam, all sorts of cooking can be done, the 
superheating being done with a gas flame. The following report 
of Mr. Birdsill Holly was published at Lockport on May 18th, 
1878 :—‘‘ During the past winter an equivalent of sixty-five 
houses,” on nearly three miles of underground pipe, have been 
heated, and an accurate record has been kept from day to day of 
the amount of coal consumed. From well-understood facts, and 
from tests actually made to ascertain the amount of condensation 
in the houses, also twelve hour tests upon the main line with all 
the houses shut off, it is demonstrated what amount of condensa- 


Boilers. Underground Steam Mains. 
sis | 1°80 2°88 | 4:98 | 7:20 | 11°81 | 19°49 | 90°11 | 42°96 | 70°65 96°25 [166-9 | Length to contain 1 cubic foot. 
44 in i 78°838 50°030 | 28-889 19-900 | 12°73 | 7-388 | 4°788 | 1°496 | 0°8627| Internal area, in square inches. 
| 2 8 4 0°355 | 0°444 | 0-577) 0-629, 0°849| 1°091 | 1°328| 1°611 2°010 2-301 | 2-903 | Length per sq. ft. out. sur. in ft. 
| 10-750 8-625 | 6-625 | 4:5 | 8-5 | 2°875| 2-875 1:00  1-660| 1°815 | Actual outside diam. in ins, 
3 i 3 | 7-082) 6-065! 5-045 | 4°026| 3-067, 2°468| 2-067 | 1-611! 1-380| 1-048| ,, inside ,, ,, 
3 | | om. | Gin, | aim. | Sin. | 2jim. | im. | | 14m. | tim Nominal diameter. 
1 | Lockport ..¢..| N.Y. ..| 1877 0,000 6} 5|16| 54] 33 | 480 | 25-80; — Pour mn Sn. and under | = — 21,120 total lineal feet. 
$3 | Springfield.. ..| Mass. ../ ,, 50,000 | 4 685 ” 300 .and 18,4 80 lineal| fect of s\maller sjizes. — 18,780 
4 |Aubum .. ..)NY¥. ,, | 91,800] 4] 5/15] 70/23] 20] | — | — | 900, | 1200, | — | 1500, | 2000, |Not coulnting laterals | — | 5,600 
5 | Milwaukio.. ..| Wis. ../1870| 75,000/17| s}a5|—|—| — | — | 585, | 2540 | 5156, | 1975, | 5195, | 1300, | and | 6900 | fect of |smaller| sizes | 23,051 
6 |Troy .. .. ..| NY. » | 75,000) 6|—|—|—|—] | 25-30 — | Five miles from 8 to sin. 
7 |London .. ..| Ont. .| 65,000} — — | 1900, | 2000, | 3000, | 3000, | 1500, | 2100, 10,000 | — | 23,500 
8 | Bellevillo .. ,, | — — | Two miles Sin./and und\er — | 10,560 
home. |. | soo, | 1900, | ssis,| 4141, | — | 205, | 2073, | 2508, | 648 | 16,008 
12 | Denver .. ..| Col. . » | 160,000} 15) 5)17)48|}4 | 1100 | 25-30) — Ban aos, | — | 4004, | 3400, | 500, | 3400, | 1500, | 1000, | 500 | 20,002 
13 | New York City..| N.Y. | 8,000,000 | 38) & || Willcox, 80 | Five miiles mositly 11, '13, 15, alnd 16in.|diamete'r -|- | — | — | 26,400 
17 Clearfield .. ..| Pa, 1883} 15,000] 2| 72/4 | — | 2580) — | — | = | 400, | 2200, | — | — not counting laiterals | 5,200 
18 Phillipsburg ..| Pa. .| | 2000} | — | — |, | — | | 4000, 2000, | — | 20 | not cou ting lalterals 7,600 
Consumers. Charges for Fuel. 
Steam. 
E Description. Amount. accidents. condensation. satisfied ? 
| 
c. | dols. | dols. | dols. 
1 | Lockport .| 800 - — | 6 |2.00| 5.00! —'| Soft slack on None 5 per cent. Thoroughly a 
2 | Detroit — _ _ Upsuallly 4.00 na, _ More or less Very much Joss Yes Not likely to prove a good investment. 
| Jase — | — | | — | — | | grow | one | | | Tht are cmared with mae 
4 | Auburn 140 | 3,000,000 | — | Nolregullarrate. | Clearfield bit. | 2300 ,, adtcemane Big Very much | Prospects good for the future. 
5 | Milwaukie 100 | 5,000,000 | 10 Ujsuallly 4.00 Soft slack The company /failed during the} second season | and the works | were sold. 
8 | Belleville 90 Soft coal None Yes No dividends paid so far. 
9 | Dubuque .. 100 | 3,500,000 _ 50 per cent. : 
10 | New Haven 75 Pea coal Yes 50 per cent. tal and shut down for good ; 
12 | Denver.. 140 | 9,000,000 | — | — | —/] — - Slack coal 90 tons per day None 15 per cent. Yes Prospects for the future good. 
14 | Garden City de No information obtainable. 
15 | Hartford .. ..) — Reported to have lost money last season. 
16 | Burlington. — — = Prospects improving. 
17 | Clearfield .. ..| 62 | 1,500,000 | — 50 4.00 — Soft coal 4 tons per day None 5 per cent. Perfectly 
18 | Phillipsburg 24 1,500,000 | — 7 | —|— 5 per cent. Company doing well. 


moved, by a valve rod connected with the diaphragm. Valves 
made on the same principle have often been used for supplying 
low-pressure steam engines, from high-pressure boilers. 
Meter.—From the reducing valve and regulator, the steam, at a 
low and uniform pressure—generally from 21b. to 51b.—passed 
through the meter and into the supply pipes of the house. A 
method of accurately measuring and récording the amount of steam 
supplied, has been a most difficult problem to solve, the commer- 
cial success of the system being really dependent upon it. The 
method at present employed is pronounced reliable and satisfac- 
tory by several independent parties, after being in practical use 
for the past two years. The meter is made of cast iron, and in 
~ is circular in shape ; its height and diameter are about equal ; 
it is divided horizontally into four chambers or compartments. 
the outside upturned face are a series of horizontal dials, which 
register revolutions, actuated from gear wheels inside the top 
chamber, they derive their motion from a central vertical shaft, 
passing through the other compartments, and having a bearing on 
the bottom of the meter. To this shaft are fastened two minia- 
ture brass ea te or spider frames, of eight arms each, 
with vane-shaped ends, curved slightly forward. e second, or 
steam entry compartment, contains one paddle-wheel, which 
revolves almost touching the bottom. A circular opening in the 
bottom connects the third or steam exit compartment. The 
bottom compartment, which is closed all but a small hole round 
the shaft contains the other paddle-wheel, and is always full of 


periments, the amount of condensed water resulting from steam 
passed through having been accurately weighed. Charges for 
steam supplied through meters are made per 1000 units. The value 
of the unit varies with the size of the meter, the pressure of steam, 
and the cost of fuel and water, and the evaporative performance. 
Direct heating—Radiators.—From the meter the steam intended 
for heating 


purposes passed through the supply pipes into the 
ators. Any of the ordinary forms may be used, and all the 
ordi: steam fixtures. The usual American pattern of radiators 
are le of vertical lengths of lin. iron pipe, secured into a base 
and cap, the steam exit and entrance both being in the base. In 
common with most descriptions of steam radiators, they have to 
be either full of steam or empty, there being no means of regulating 
the steam supply. Mr, Holly overcame this by making the steam 
entrance at the top of the tubes, in the cap, and having an air valve 
at the base to permit the air to escape. Steam, being lighter than 
air, displaced it to any extent that might be required, entirely or 
By partially filling the tubes. In practice it was found difficult 
to keep the joints tight in the base and cap owing to unequal 
expansion and contraction. 

ndirect heating—by coils in the basement.—The steam and water 
of condensation from all the radiators passed through coils of steam 
pipe in a chamber in the basement, to which fresh air from the 

ues and registers, in the ordinary way, and su 

air, While bent the bows. 


tion is due to the buildings, and how much to the pipe under- 
ground. The details for cost of constructing works and the cost 
of fuel are — to this city, and will be varied somewhat, 
according to location and circumstances. The tables in the next 
show the cost of heating by this system, and the comparisons le 
ae other systems of heating will, upon perusal, speak for them- 
selves. 

This result has not as yet been realised in actual practice, but none 
of the systems have had so large a number of consumers on so 
nthe winter t Lockport in 1877-8 having proved 

e winter’s experiment ai in ving p 
the practicability of the system, and the consumers being so well 
satisfied, several other towns at once took the matter up and had 
systems in operation for the following winter. The first meters 
did not work well, and the only way of charging for heat was by 

in, based upon the previous coal bills of the consumer. The 
companies suffered severely in these bargains, but the greatest loss 
was caused by — long lines of main, with only a few consumers 
drawing steam, the loss by condensation being then bw’ great. In 
many cases the trenches were not properly drained, and the system 
was adopted before sufficient time had given to perfect all 
details. The result of all this being the failure of several of the 
companies. 

Duplex system at Lynn, Mass.—At Lynn, Mass., a duplex 


* 12,000 cubic feet of space being taken as an average for dwelling- 
houses in Lockport. 
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system was put in for first supplying high-pressure steam through 
one main to drive large mill engines, these engines exhausting into 
= low-pressure main, from which steam was supplied for ee 
e idea was to utilise the power first and leave 

for heating and cooking The boiler-house 
was situated on very low land, w was subject to inundation 
during extreme high tides, the consequence being that near the 
boiler-house the steam mains were sometimes under water, and as 
few of the streets in Lynn are , the g d was constantly 
damp in ag them, and a very large amount of condensation 
took place. steam supply was discontinued, and the works 
sold and utilised for other purposes, although the steam works 
were fully paying expenses at the time of a out. 

The system in New York.—In New York, the system is pm tbe 
operated on a very large scale by a company who have selected 
purchased ten sites for steam stations. The first station—station B 
—at Nos. 172 and 176, Greenwich-street, has been built, and = 
sists of a building 75ft. front by 120ft. in depth and 120ft. hig 
in which are to be placed sixty-four Babcock and Wilcox ial 
boilers of 250-horse power each, or, in all, 16,000-horse power dis- 
tributed upon four floors—sixteen boilers on each floor. The 
draught for the furnaces of the boilers will be obtained te two 
large chimney stacks, each about 225ft. bigh, supplemented by a 
fan blower on each floor. The walls of the building are 36in. thick 

at their base and those of the chimneys are 4ft. thi The dimen- 
mn of the chimney are as follows:—Exterior dimension at the 
base, 324ft. by 20ft.; at bottom of flue, a by 13ft.; interior 
area, 27ft. 10in. by 8ft. din. The coal supply will be elevated to 
the up) pper stories of the building and a eheed through shutes 
— each boiler, while the ashes will be taken by shutes froin 
each boiler through the basement of the building. On the Ist of 
January, 1884, the company had five miles of its street steam 
system in active use, having increased from one mile in use on the 
1st June, 1882. The mains, which are from 6ft. to 10ft. under- 
ground, have been all the time of 801b. per 
square inch, and no one has been injured. The mehes mains are made of 
lap welded tubes, and are most of them liin., 13in., 15in. and 16in. 
in diameter, some are shortly to be put in 30in. and 24in. in dia- 
meter. In place of being screw coupled they are flanged and bolted 

being e ded into the 
e condensed 


Expansion and contractior is provided for 

ic copper ends to the and the details of the 

pe have been very carefully ed out. 

Estimated Cost of Construction and Operation for a District of 400 
Dwellings on Two Miles of Street Mains, heating the same for 
240 days, from September 15th to May 15th. 

ConsTRUCTION OF WORKS. 


worth of steam per anuum. This is probably the largest restaurant 
in the world, serving about ten thousand meals per day. Messrs. 
Nash and Crook, in the New York Times building, is the next in 
size in the city, ‘and one of the best known, The proprietors of 
both these immense establishments say they would not go back to 
their former mode of cooking if the coal were furnished to them 
for nothing.” Steam will be supplied to heat a supply 
power for cooking, and laundry work, for baths, and many o 
purposes requiring water as as steam, for melting — in the 
streets, and for extinguishing fires. Steam will be 
meter. The system is ex to spread all over the city, and 
the stiony th say that, although having been so short a time in 
operation, 4 have reached a pu ing basis. The most recent 
ction with — York system is that of 

supplying am for electric lighti It was found that 
there was little for steam from six 
o'clock at night till six o'clock the morning, and there was con- 
a waste in blowing it eveni To this 
waste, the company propose to supply steam for ectric 
light engines — the night, and the cost of tighting should be 

much To prevent misunderstanding, it 
might be well Foy mention that there was another company in New 
York, who laid pipes in the streets, on some other system, for ~ 
supply of steam, but this company failed after aoe Spee 
accidents and explosions in the streets. The ann list = 
aos ere of boy nearly all the systems put in, the data in most 
cases having been kindly furnished by the companies themselves or 
from pu ed reports. At Springfield, Mass., the gas company 
there took the matter up in 1878, an: have been successful from the 
start, having u' waste heat from their retorts, and also coke 
made on yoo gue ne They put in a very short line to commence 
with, gradually extending it as consumers increased. Most of the 
systems are in operation for seven months, and at Denver eight 
months, out of the twelve. At first the street mains were only 
laid from 3ft. to 3ft. 6in. under the ound, but it is now thought 
that this is not deep enough, and double this distance is recom- 
mended, so that the frost and snow will not increase the condensa- 
tion. In conclusion, it appears as if with the past —- 
gained at the aang of several failures, this system of heating 
will in the future be adopted in many places; the two last 
success after being in operation only 
one winter. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Sept. 23rd. 
THERE has been a slight relapse in the volume of business, not 
only in iron and steel, but in lumber, coal, wool, cotton, and textile 
goods. If there is an the met for this, it is the fact that the States 
are entering upon the most exciting presidential com 


£4 twenty-four yeare. greatest interest is being develo It 
Boiler-house and chimney stack - 123217 6 is only within the last ton ax days that the men who contri! ate the 
Six boilers, 5ft. by 16ft., tet, with foed-water heaters 246515 1 to run a idential campaign have 
Two miles miles mains, average sin., at Ss. 9d. per foot -- 308716 2 paeostiaties teen exten the political machin 
Superintendence and incidentals .. -- S017 8 sarted and will be run to its highest speed up to the a day ra 
During the ninety da: hteen anthracite blast furnaces 
Orsnarine vos 249 Dave. have gone at the productive capacity from 
2000 tons of coal, at 16s. ge a as. Ab, ge 27,972 tons per week to 22,864 tons per week. The idle ca- 
Two firemen and extra a ok a ee pacity has been increased during the a time from 27,305 
and depreciation .. .. .. .. .. .. .. 164 7 8 tons week, to 32,595 pag the same 
$0 10 113 capacity from 48,000 to 43,000 tone per week. The idle furnaces 
Dividend of 20 per cent. on84,000dols... -. 1.” ve been increased during that time from to 142, an e idle 
eae 1807_5 4 | capacity from 43,000 to 49,000 tons per week. ‘The American iron 
ee ee ee trade is therefore not in a very healthy condition. More than half 
————— _ | of these furnaces will never make another ton of iron. In manu- 
400 consumers at £9 9s. Ojd. .. .. 3780 16 5 thave fo very little improvement. In fact, there is a 
Cost of a District equivalent to 1000 Dwell ps, partly compose | gem sagging of and here and there mills are 
of Business Blocks and Public apr eS le turn. Some furnaces are thrown off. 
ConsTRUCTION OF WoRKS. —, capacity of the blast furnaces has been reduced aaah 
Boiler house and chimney stack . 1648 16" & | "ors 20,000 to 30,000 tons of ‘steel rails are selling every week 
to tons are ev 
a eae, ft. by 16ft., set, with feed water 498110 5 ate 3 to 28 dols, per ton, according to size of o er, and 
alles = e inquiries coming to ow that there is a large 
of overage age din., at Ss. 0d. per foot 6075 amount of business to be done, but unfortunately a great deal can 
Beat ase be done only in case rail makers or their friends will accept bonds, 
Yearty Expenses, Hearne, 240 Days. iron the heavy requirements for the next few 
£ sd. oun have been filled, but ieee next spring and summer a number 
5000 tons of coal at 16s, 5jd.perton .. .. .. .. 4109 11 of very important enterprises are talked of, and will no doubt be 
Fireman and extra labour.. .. .. .. .. .. -. 410 19 undertaken. In our large cities, there is need of, demand for 
Oflee expensee elevated roads. The railroad com putting great deal 
Taxes. “a ee 246 11 more iron into their buildings, and helps to s the demand 
‘ater bill. . 61 12 10} In Western Pennsylvania, the demand for natural gis fittings is 
Dividend of 20 per cent. on 64,000 dols. .. 2630 2 for ion the 
are e past week there were 206 failures, 
of which 82 ose of small trad traders, with capital less 
consumers re ae than 5000 do! e striking spirit is waning. e Cam 
wal ae. ~~ Iron Company has just reduced wages 10 to 20 per cent., to date 
Statement of Cost. from eir capacity is 150,000 tons of steel rails per 
InpIvipuaL FurNace System. annum. 
One furnace will cost £56 10s. 1d. 
per week, but it necessary to restrict uction about 
One dots. in order to preserve The uction this year 
Five cents = 2d. per day fora a 29 be about 30,000,000 tons. ere will be a week’s suspension 
Interest, 7 per cent., on investment, 275 dole. 319 1 from September 29th. 
Unreduced insurance ‘gts age 10 Several important engineering enterprises are projected. Capital 
B75 is abundant, and is anxious for investment. the 


IyprvipvuaL System. 
One boiler and fixtures will cost £164 7s. 8d.—Running 


Twelve tons of coal, at 5°00 dols... 
tion and repairs 5 per cent. on 800 dols. | 
m cents = interest on investment 
Unreduced insurance 


District System wiTH 400 ConsuMERS. 
Seven per cent. interest on cost of 


oan? 


District SysTEM WITH 1000 ConsuMERS. 

Heat , for steam supplied “gt 


Total .. 


& 


slags 


Individual steam system 
District system with 400 consumers .. ere x 

In ® recent report the company state that they have over 200 
buildings on their line, including 160 engines for er, and that 
they supply the steam for running the engines of the Times, the 

World, Commercial Advertiser, the Tribune, and five other news- 

pers, and a large number of printing offices, the new Produce 
buildings lights, &c. &., and that 
none of these ve ers on the ey go on 
to say:—“To mention one thing in deh ashing may sound 
small—it is and will be, in fact. aa the very largest in its con- 


There is one restaurant which has | f 
our 


steam for ‘eighteen months—Messrs. Smith and McNeil, 
Greenwich-street—and which buys from this company 15,000 dols. 


Sever com have formed recently to invest money in 


as to how and 
ably invest some of their i 


THE IRON, COAL, AND GENERAL ee 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

those of July; yet the business done has not been icuous in 
other than sheets. In Wolverhampton yesterday—Wednesday— 
marked bars were reannounced as £8 2s. 6d. for Earl Dudley's 
make, and £7 10s. nominal for those ot the other list houses. It 
however, well known that several firms who quote this 

rivet tee iron was quoted £10 10s. for - 
double best, and for treble best. His 1 i Mages 


iron was n ly and tripe and hope of to 
£8 12s. 6d. for lowest quality, £10 for le best, £11 10s. 
double best, and £13 10s. for treble best. Barrows onl 


a lating bars were quoted £8; their best Crown bars, best 
and best chain bars, £9; double best scrap and ‘chain 
bare £10;’and their hoops, from 14 b.g. to 18 b-g., per ton. 
The demand for marked bars was reported by the chairman of 
the iron trade, Mr. B. Hingley, as -- moderate, while he com- 
plained loudly of the with the district 
of the North of England ironmasters, not only in my —- 
and other constructive sections, but likewise in 
The northerners are taking large numbers of shij phn ye for 
bars that, inthe ordinary condition of things, w fall to Staf- 
ordshire mills. demand for and chain bars was 


worse than for slog tine past, consequent upon the in 


bars were £6 2s. 6d. to £6, and common £5 17s. 6d. to 
£5 15s. Hoops were in fair call at £6 to £6 10s. at works, and the 
orders for gas tube and nail strip were increased at prices varying 
from £5 12s. 6d. to £5 15s. pon Common plating bars were 
£6 10s., and bedstead angles, in which the trade is improving, 
bs, to £6 7, Gd. and £0 10s. 

eng was on the market for ‘or & 

three me | of the Admiralty with angle T, Z bars, under a 
standing agreement. No manufacturer hereabouts, however, with 


by | trade in its present state, would think of looking at a contract 


which bound him to the end of 1887 unless he could secure a price 
which it is pretty certain the Director of Navy Contracts would 


not give, 
Sheet makers ht better accounts on to Change than any 
other ironmasters. rtain of the stamping sheet makers copies 


as busy as they can “ — on export account, at from £11 to 
£13 r~4 high qualities he makers of merchant and galvanising 
sheets are, in bers of i it booked forward considerably. 
These manufacturers are refusing offers made at 2s. 6d. rise u = 
the late minimum, eh demand 5s. to 7s. 6d. per ton rise. Dou 
were quoted £7 7s. 6d to £7 10s., and ooeasionally £7 12s. Gd. 
Latens were £8 7s. 6d. to £8 12s. 6d. at works. 

Shropshire sheet makers were particularly . Some of 
these quoted as much as £7 17s. 6d. for voor od on 7s. 6d. for 
doubles, delivered at or They stated that they had this 
week firmly refused £7 12s, 6d. for singles delivered Liverpool. 

Wire rods were in improved demand, and Shropshire makers 
made the most of the circumstance. for common fen 
pa aedy they quoted £6 7s. 6d. to £6 10s., and £6 12s. 6d. delive 

rae oJ screw rods for United States consumption, £7 5s.; and 

charcoal rods for best screw and fine wire purposes, £11 Liv verpool, 

Pig iron sales were quiet in Wolverhampton market, consequen =| 
in part, upon the recent considerable business having satisfi 
necessities. Again, consumers who have not bought are unprepared 
to give the advanced rates asked by vendors of brands made out- 
side this district. Staffordshire all-mine pigs were redeclared 
pone at 80s. for cold 4 and 60s. nominal for hot <7 

es could not, however, be sv made at more than 57s, 6d. 
for hot blast, and sometimes 3d. was accepted. I even heard 
of 55s., aoe these pigs could not have been os of Staffordshire 
ores. At 60s. Staffordshire makers declared sales meant a loss. 
The A. tion from hematites is severe. These were offered at 
55s. to for forge sorts delivered into this district. Best Ulver- 
eg pry hematites were quoted 56s, 6d. Thorncliffe pigs 


"Best Derbyshires were quoted 43s, 9d. to 43s. 6d., but good 
ordinary sorts were 42s. 6d. to 42s, delivered; Northamptons, 
41s. 6d. to 41s., all less 24 per cent.; native mine pigs were 
45s. to 42s. 6d.; and cinder pigs, 40s. to 37s, 6d., and occasionally 
36s. 6d. Welsh white pigs were something under 40s. delivered ; 


of | buyers did not generally offer more than 37s. 6d. for them. Welsh 


scrap iron—sheet shearings—was quoted 47s. 6d. to 50s. delivered, 
but consumers would only give about 46s, to 48s, 

The Birmingham q quarterly meeting to-day fully confirmed the 
tone of the Wolverhampton meeti There was no alteration in 
The tin-plate wade quick, particularly 

ness. e tin-plate ers re le quiet, y 
on American account. Stocks were stated to -+- a little increase. 
The total exports so far this year show an increase on a a 
of 262,000 boxes. Fifteen shillings was named for W e 
plates, "and 186. for charcoals, On the open market prices were 
rather lower. The galvanised sheet makers announced themselves 
fully engaged on better prices than three months ago. The Sun 
and] Blackwall brands were quoted £14 10s. packed. 

Mail advices from Melbourne this week state that when the 
mail left galvanised iron quotations ranged from £19 to £21. Bars 
and rods were in moderate request at £9 to £9 10s. Sheets had 
been quoted at £11 10s. for Nos. 8 to 10, while sold 
at from £9 10s. to £10. For fencing wire a slightly be ter demand 
had arisen, and fair sales were being made. r= bee aceon 
from £11 10s. to £12 10s. 

The cable and anchor trade is dull, but here and there one or 
two contracts have recently been executed. Messrs, H. P. Parkes 
and Ross, of on have just completed a cable and anchor for a 
new Cunard boat. It will be the largest cable and Ro nf of its 
tion of one which is now being finished at Saltley, at which 

intended for a sister ship. 

The Patent Shaft and Axletree 
decided to add to the already very Pe 
the manufacture of cast iron ig It has a large foundry 
suitable for the purpose, and it has resolved to adopt the most 
recent page pron in the matter of a) ces. Thus it hopes 
to be able to compete successfully with the older houses in the 
trade. The first contract upon which the company will begin is 
one for 700 tons of pipes, valued at £3500, for the Wednesbury 
sewe scheme, and other valuable contrasts are expected to 
follow from the same source. 

i tools and horseshoes are fairly brisk. The 
cualngton f ron Company, Wolverhampton, has advanced the 

rice of best Crown hand-made horseshoes 10s. per ton. 

Export trade in bardwares does not show much ee 
Business with the Mediterranean continues sadly checked by th 
cholera scare; and the unsettled state of t is affording ao. 
excuse to hardware consumers out there for de y in the payment 
of accounts. South American merchants are better, 
cularly in a few branches. India is purchasing stead’ 
laneous hardwares, but without activity. 

Ata monthly m meeting of the South Staffordshire Institute of 
Mining eers held this week, Mr. Geo. Addenbrooke, of 
a on the Buikle injector condenser. 

of the Midland Association of Gas Managers, as successor to Mr. 
G. E. Stevensen, of Peterborough. 

The North Staffordshire iron is alittle improved. Business 
is in a somewhat healthier condition; but considerable quietude 
still prevails in po of the branches. Buyers of finished iron are 
more willing to at current rates, being of opinion that 
prices have selied bottom. Makers, however, state that at 
present prices business is unsatisfactory, and they are disinclined to 
makers to complete the orders they have on hand, which is of i 
a cheering feature. The export demand is also reviving a little. 
and Sydney are for supplies, and merc joing 
business with those markets are tories rather better. The 
United States and Canadian demand shows a falling-off, as is usual 
at this season. There is less doing in plates than in any other 
department. The competition existing in this trade is severely 
felt, and the mills are not making above half-time. Prices are 
are | general! Pretty firm, but without any advance. 


NOTES FROM LANCASHIRE. 

(From our own Correspondent.) 
Manchester.—Business in this district continues to drag on 
slowly at low prices. Consumers as they have requirements to 
cover give out orders at the minimum current rates, which are now 
generally accepted as at the lowest probable point that prices are 

ely to touch, and in some cases there is a disposition > Sey 
forward, but at the present unremunerative rates see one 
anxious to sell more than just keeps them going. 
do not get any worse, there seems to be just as ie 


prices, as they have been doing recen 


water is returned to the boilers by a pipe about half the size of the 
, mains. The mains and return pipe are laid in a well-drained brick 
chamber and packed all round with mineral or slag wool as a 
urers who will visit the New Orleans Exposition from Bos 
p purpose of making a 
pe where they can most p 
£ 
2 
0 
9 
=, ordinary Cpe £7 to £7 7s. 6d.; best, 17s. 6d., 
elivered Liverpool or —. Pig iron in some degree shares in 
the improvement in the finished branch. 
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order books have got full for the time '. 
are unable to get buyers to follow them. 
most cases ironworks are kept employed with 
the small orders given out; a large number of 
the furnaces are, however, out of blast, and it is 
only this restriction of the production that pre- 
vents the accumulation of heavy stocks, whilst 
the output at many of the finished ironworks, 
although they are nominally kept in full time, 
is not at all equal to the capabilities of the 
plant. There is, therefore, a considerable reserve 
of productive power held in abeyance, and it is 
chiefly this fact-that persistently keeps down 
prices at their present very low level. 

A very dull tone characterised the Manchester 
ness offering seem if anything smaller 
than it ony Hog of late, whilst in some instances 
prices were a trifle easier to the extent that 
makers, who have been holding for rather better 
prices, were more disposed to entertain the low 
offers that have formed the basis of the bulk of 
shire pig iron ers repo they are getti 
a moderate weight of small orders, and as these, 
with deliveries nt contracts, are ing awa 
their present make, they are very firm at 41s, for 
forge and 42s. for foundry, less 24, delivered 
here. Lincolnshire iron could in some cases be 

t ata little under the res recently asked, 

t 42s, to 43s. less 24 remain the minimum quo- 
tations for forge and foundry delivered here, 
with good Derbyshire brands quoted at 44s. to 
45s. less 24. In Middlesbrough and Scotch iron 
there is a tendency towards firmness, and at about 
6d. under the quoted makers’ rates North-country 
iron could have been sold freely at Manchester on 


The Louctite trade continues very depressed, 
with prices er nan! as low as they have ever 
been known before, 53s. 6d., less 2}, i 
about the figure at which good foundry brands 
can be bought delivered into this district. 

In the finished iron trade a fairly good demand 
is aanens for sheets, chiefly for export and 
largely to the colonies. For good qualities of 
sheets rather better prices are being got, and 
£5 5s. to £5 10s. are about average quotations, 
with some of the Staffordshire makers asking 
£5 12s. 6d. for delivery equal to Manchester or 
Liverpool, Other descriptions are only in mode- 
rate demand, and ‘prices remain at about 
£5 12s, 6d. for good qualities of bars, and 
£6 2s. 6d. for hoops delivered here, with local 
makes in some cases to be got at about 2s. 6d. less, 

The leading boiler-makers in this district are 
pretty full of work, but orders have to be taken 
at very low prices. Locomotive builders are also 
still kept well employed. se however, 

ineering le are an ut satis ry, 
oa in most branches there is a falling off, 
which must soon make itself seriously felt, unless 
new work comes forward much more freely than 
it is doing at present. 

Mr. J. K. Cross, M.P., the Under-Secretary 
_for India, shows a good deal of anxiety to put 
himself right with the public with ref to 


year by 6d. ton in the best qualities, and 5d. 
per ton in the inferior sorts, Other kinds of 

—Thorncliffe—are :—Screened, 7s. 11d.; engine 
7s. 11d.; steel coke, 13s, 6d. The Nunnery Coal 
meer who do the bulk of the town—i.c., 
- —trade, has advanced by 6d. to 1s, per 


n. 

Our armour-plate mills are fully employed on 
work for the English and foreign Governments ; 
and it is not expected that there will be vw | dimi- 
nution of activity in this important speciality for 
many months. The anticipation, indeed, is that 
the orders for our own Government will increase, 
after the country has been so fully and clearly 
informed of the necessity for strengthening the 
British navy. Wherever I have gone of. late 
among the firms, THE ENGINEER'S lucid 
comparison of the maritime strength of Great 
Britain and France was the theme of conversation. 
It is believed that whatever Government con- 
tinues in office there must be an important 
addition to our fighting power at sea ; and this, 
of course, means work for armour-plate makers 
as well as for shipbuilders. 

Iam told that negotiations are now going on 
between the Postmaster-General and the Sheffield 
Telephone — Company, which will bring 
about alterations of an important character. The 
tariff is to be re-a ed and considerably re- 
duced. Subscribers will be able to send their 
telegrams to the Post-office by means of the tele- 

hone on more favourable terms than have 

itherto existed. ‘‘ Call” or “talking” offices 
to which the public may mitted to speak to 
any of the okoantioats on payment of a small fee, 
Another sign of progress is the announcement 
that Sheffield is to be placed in telephonic com- 
munication with the neighbouring towns. 

At the Victoria Works, Gell-street, the pro- 


remainin; of Mr. John Wain, cutlery manufacturer, 


eld, a fire took place on Saturday evening, 
which caused serious damage, destroying several 
cutlery shops and all their contents. Messrs. 
William Horridge and Co.’s stag, horn, and bone 
establishment, Pool Works, Burgess-etreet, were 
also much damaged by a fire on rene f —— 
several cutlers’ shops being destroy Ind 
the Fire Brigade were returning from the one fire 
when they were called to the other. 

The steel controversy still continues. All the 
Sheffield manufacturers with whom I have con- 
versed, while admitting the immense services 
rendered by Sir Henry mer and the extra- 
ordinary improvements made in his well-known 
steel, combine in saying that so far from crucible 
steel going out of use, more of it is made than 
ever, and the quantity of high-class Swedish iron 
imported for the purpose proves it. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
THERE were no exhibits at the Cleveland iron 
market held at Middlesbrough on Tuesday last, 
and nothing specially to mark it as a quarterly 


the Indian State Railway contracts, of which so 
much has been said of late, and to which I have 
previously referred in these ‘‘ Notes.” At one 
of the local franchise demonstrations, held in 
a small country district, the hon. gentleman went 
somewhat out of his way to offer an elaborate 
explanation of the whole matter, and it is satis- 
factory to learn that, as the result of communi’ 
cations he has entered into with the English 
steel makers, they will have a chance of 
securing in the future orders for railway 
material, which the Indian State Railway depart- 
ment has recently been buying abroad. This 
applies chiefly to the steel axle-boxes that have 
been adopted for the Indian State Railways, and 
which the d ing i 


Germany, o' 
houses being "unable to produce them at the 
prices taken by the German manufacturers. 

In the coal trade, although the upward move- 
ment in priees at the commencement of the month 
has not been maintained to the full extent, a 
fairly steady business is being done in all the 
better classes of round coal at an ome ee 
the September prices of 10d. per ton in the - 
chester, and about 6d. per ton in the West Lanca- 
shire districts, and pits are being kept going about 
full time. Common round coals for steam and 
forge purposes continue only in moderate demand, 
and in some cases prices for these have only 
been advanced nominally; engine classes of fuel 
also continue plentiful in the market, and except 
the advance of 10d. in the Manchester district, 
which has only tended to put the Manchester 
firms out of the market, prices for burgy and 
slack are practically unc At the pit 
mouth the that are being got are 
about 9s. 6d. for best coals, such as Wigan Arley; 
7s. 6d. for seconds, such as inferior Arley an 
Pemberton four-feet; 6s, 6d. for common house- 
fire coals, 6s. for steam and forge coals, 4s. 6d. 
to 5s. for burgy, 4s. for good , and about 3s. 
for common sorts. 

For shipment there is a moderatel: de- 
mand, but prices are being taken be little above 
those ruling last month, steam delivered at 
the high level, Liv 1, or the Garston Docks, 
being obtainable at t 7s. 6d. per ton. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE advance in house coal, to which I referred 
last week, has now been erally established, 
not only over South Yorkshire, but in the coal- 

ucing districts of the adjoining counties. 
tocking is very general, and those who lay in 
coal at — will get it in fine condition, the 
dry weather having been exceedingly favourable 
for screening. When the rains begin to fall the 


quality—or, rather, the condition—of the coal | being 288,155 tons 


will not be so good. Messrs. Newton, Chambers, 
and Oo., of Thorncliffe, whose tonnage to London 
is always at the head of all companies who send 
coal to London by rail, have advanced their prices 
by 10d, to.1s. per ton. Their quotations at Park 
station are now as follows :—Best Silkstone, 14s, 
r ton; thin seam, 12s. 11d.; brazels, 12s, 11d.; 
ilkstone nuts, 10s. 5d.; Silkstone brights, 
10s. 10d.; common house, 10s, 5d. These rates 
are higher than at the of last 


ent have been pure in 
, it is explained, to the English 


e tone was somewhat firmer and 
more hopeful than it has been for some time past. 
Consumers seem to be convinced that prices will 
not be lower, at least in the immediate future. 
They are, therefore, giving out long-withheld 
orders more freely, and are even willing to pay 
the slightly higher prices asked by the makers. 
Merchants are asking 36s. 9d. per ton for 
No. 3 G.M.B., for prompt delivery. This is 6d. 
per ton more than they would have been content 
with a month ago. ers ask, and in some 
cases obtain, 37s. Indeed, No. 3 being exceed- 
ingly scarce at the moment, producers have the 
fixing of the price almost in their own hands. 
Forge iron is not quite so plentiful as it was, 
and makers’ prices range from 34s, to 34s. 6d. per 


Warrants are unsaleable, and seldom mentioned. 
Messrs. Connal and Co.’s stocks of pig iron have 
decreased during the past week both at Middles- 
brough and Glasgow. The decrease of the former 
stock is 120 tons, and of the latter 695 tons. The 
quantity at Middlesbrough on Monday last was 
54,619 tons, and at Glasgow 583,002 tons. 
Exports of pig iron from the Tees have not, so 
far, brisk this month, only 14,480 tons 
having been sent away on nang | last. i 
an — portion of September 23,329 tons were 


e 

"Of the finished iron trade there is little fresh to 
report. The outlook is somewhat brighter so far 
as shipbuilding is concerned. Messrs. Raylton 
Dixon and Co., of Middlesbrough, have received 
an order for a vessel to be commenced as soon as 
possible. She is to be made of steel, and the 
plates are to be manufactured by the Siemens 
process by Messrs. Bolckow, Vaughan, and Co., 
at their new = mills at Eston. It is reported 
that Messrs. Palmer and Co.’s shipbuilding yard 
at Howden-on-Tyne, which has for 
some months, will be re-opened shortly. Messrs. 
W. Gray and Co. and R. 
Hartlepool, and Richardson, Duck, and Co., of 
8 m, each launched an iron vessel on Satur- 
day last. The West Hartlepool Rolling Mills 
which have been idle for some months, were par- 
tially re-started on Monday last. An order has 
been received which will give employment to 
about 120 men for a fortnight. 

Quotations for manufactured iron are unaltered 
ship plates being £5 per ton; angles, £4 15s.; and 
common bars, . 6d., less 24 per cent. 
Puddled bars are £3 5s. to £3 7s. 6d. per ton net, 
all on trucks at makers’ works. 

The ironmasters’ returns for September were 
issued on the 2nd inst. They show that ninety- 
eight furnaces were in blast, seventy-six of which 
were producing Cleveland iron, and twenty-two 
hematite, &c. The total e of iron of all 
kinds was 196,306 tons, being 5457 tons less than 
in August. Stocks decreased 4439 tons during 
the month, the quantity held on September 30th 


36s. 4°65d. for the previous quarter. 
i i pd wing but blast furnacemen’s 
— will be unaltered. 
he certificate issued by the accountant to the 
average ne’ i rice ‘or the quarter 
ending August wa Be 2°46d. per ton, being a 


coal | The of unde 


ine and Co., of West | Eg 


slight increase above the previous ascertainment. 
workmen and banks- 

men will be advanced 1} per cent. 

Messrs. Boleckow, Vaughan, and Co. have de- 

cided to bore for salt on land belonging to them 

at Eston. The contract for the boring has been 

taken by Messrs. Vivian and Co., of Whiteh 


connecting with the surface. Suddenly the men 
heard a crack near the engine, and saw a flash 
not so eas that of alamp. Four of the men 
were pitched forward, and a fifth felt the shock, 
but was not thrown down. On recovering, the 


and operations will be commenced this week. It 
is expected that salt will be reached at a depth of 
about 1200ft. The boring at their Middlesbrough 
works is going on satisfactorily, and it is hoped 
salt will shortly be reached. 
Dr. Spence Watson, of Newcastle, has once 
in consented to act as arbitrator for the North 
of England finished iron trade, anu fix the 
es of the operatives for the months of October 
In pting the Pe ~ 
en the opportunity to point out how exceed- 
ingly difficult and labetiows the task of a wages’ 
referee is, and how uneconomical of the energies 
of the many persons involved it is to go ae 
it for a two months’ settlement only. e 
same thing was forcibly pointed out by 
the employers at the last meeting of the 
Board. But the operatives were offended at the 
bare idea of another reduction, and were in 
no humour to consider the convenience of any 
one but themselves—not even that of an hono: 


referee—so that they would not agree to commit 
themselves beyond two months, and backed up 
7 a single employer, they carried their point. 

ndue frequency of referees is greatly pro- 
moted by the present system of paying delegates, 
which allows them 10s. per meeting. To — 
tives this is handsome pay, and the more 7 
work of the kind the better they like it. To 
employers, however, who only get the same, it is 
equivalent toa loss. And to the unpaid referee, 
it is simply presuming upon good nature. Atthe 
next annual meeting of the Board it is contem- 
plated to propose some new system of remunera- 
tion for operative delegates. 

Mr. E. Trow, the able operative secretary of 
the Board of Arbitration, is seriously ill, and 
ordered away for three months. This is unfortu- 
nate, as the operatives have no one on their side 
fit to replace him. 

The Council of the Cleveland Institute of 
a have unanimously elected Mr. Alfred 
C. Hill, general manager of the Clay-lane Iron- 
works, South Bank, as their president for the 
ensuing two years. Mr. Hill is one of the only 
three members now surviving who was mt at 
the first meeting of the Institute held in 1863. 
years since he a 
exhaustive paper on blowing engines for t 
able and experien engineer, and his appoint- 
ment has given great satisfaction. At the annual 
meeting to be held shortly, Mr. E. F. Jones, the 
retiring gee will vacate the chair in favour 
of Mr. Hill, and the latter is expected to give 
an address upon some department of iron and 
steel manufacture. The programme of the Insti- 
tute for the forthcoming session will shortly be 
issued, and will announce several new papers 
great interest to engineers. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


TowARDs the close of last week there was a 
slight improvement in the warrant market in con- 
sequence of favourable reports as to stocks from 
the Cleveland district. But the market was 
sluggish in the early part of the present week, 
and a decline of several pence a ton occurred in 
the speculative quotations. The past week's 

hip f Scottish igs ted to 9653 
tons, com: with 9243 in the preceding week, 
and 12,023 tons in the corresponding week of 1883. 
The stock of pigs in Messrs. Connal and Co.’s 
Glasgow stores has been reduced 930 tons since 
last week. There are 92 furnaces in operation, 
as compared with 104 at this date last year. 

Business was done in the warrant market on 
Friday up to 41s. 94d. per tonfor cash. On Mon- 
day transactions took place at 41s. 9d. to41s. 74d. 
cash. Tuesday’s market was quiet at 41s. 7d. to 
41s. 64d. cash, and 41s. 8}d. one month. Busi- 
ness was done on Wednesday at 41s. 7d. to 
41s. 8d. cash, and 41s. 9d. to 41s. 94d. one month. 


+ 
ts 


41s, 8d. cash, and 41s, 94d. one month. 

There is very little chan 
makers’ iron, which are as follows :—Gartsherrie, 
f.o.b., at Glasgow, per ton, No. 1, 56s. 6d.; 
No. 3, 51s.; Coltness, 60s. 6d. and 52s.; Langloan, 
58s. and 52s. 6d.; Summerlee, 54s. and 47s. 3d.; 
Calder, 53s. 6d. and 47s. 6d.; Carnbroe, 51s. and 
47s.; Clyde, 48s. 6d. and 45s.; Monkland, 43s. 9d. 
and 40s. 9d.; Quarter, 42s. 6d. and 40s. 6d.; 
Govan, at Broomielaw, 43s. and 40s. 9d.; Shotts, 
at Leith, 54s. 6d. and 52s. 6d.; Carron, at 


Grangemouth, 49s. (spectially selected, - 6d.) | Dock 


Kinneil, at Bo'ness, 44s. and 43s.; 


47s. 6d. and 43s. 6d. 

The general engineering trades are in a fairly 
active condition, but marine engineers are becom- 
ing very slack, with no immediate prospect of an 
improvement, which cannot be looked for until 
there is a revival in the Clyde shipbuilding trade. 

There were shipped from Glasgow in the course 
of the past week £13,000 worth of machinery, 
including a si mill, valued at £6665, for 
Demerara ; another at £3916, for Trinidad ; there 


being besides locomotives and tenders to the | 7, 


value of £18,620, mostly for the Indian railways, 
together with a t variety of miscellaneous 
iron and steel 4 

In some departments of the coal trade there 
has been rather less animation, but there is stilla 
good er oe demand at a number of the ports, 
and, taking the trade as a whole, no reasonable 
complaint can really be made with respect to it. 
pr the Ayrshire coast there is a fair business 

oing. 

A meeting of the Mining Institute of Scotland was 
held a few evenings since in Glasgow, Mr. James 
M‘Creath in the chair. Discussions having taken 

lace on papers read at previous meetings, Mr. 
= Moore, Inspector of Mines, read a paper on 
** The Occurrence of a Flash of Lightning Passi 
Down a Shaft into the Workings of Swinhi 
Colliery, Stonehouse.” This took place on 12th 
August ins . while six miners were sitting in the 


dock, with their feet in water, on steam pipes 


men rushed to the pit bottom, and hearing 
thunder, th luded that what they had seen 
was lightning. No damage was done to the pit. 


An interesting discussion followed the reading of 
the paper, in the course of which it was remarked 
that such an occurrence, although often heard of, 
had rarely been so well authenticated, and that it 
oe possibly throw light _ some of the great 
and mysterious explosions of past times, 

The will of the late Mr. Anthony Inglis, shi; - 
builder and engineer, Glasgow, who in early life 
was a blacksmith, shows that he died worth 
£152,779. 


WALES & ADJOINING COUNTIES. 


(From owr own Correspondent. 

THE approach of winter is heralded in a most 
gloomy manner, and unless a decided change 
should set in, there will be very little work in the 
iron and steel works. This week notices were 
issued at Treforest Steel Works to all the worl - 


rary | men. Whether this meansa reduction or storage 


is not known. Restricted make is probably in 
contemplation, the same as at the other worke. 
Within the last day or two aslight improvement 
has been shown, and a few orders placed, but not 
of any great consequence, or such as to interfere 
with the evident intention at Dowlais, Rhymney, 
Tredegar, and other places, of restricting the 
number of turns week, With the exception 
of the furnaces, and mechanics’ and ‘‘tradesmen’s” 
departments, Dowlais on Monday and Tuesday 
seemed all but at a standstill. The colliers, = 
were disposed to come to a rupture in respect 
the hours of labour, and on Monday took a holiday 
because the manager refused to let them leave 
the collieries on Mondays at two in the afternoon. 
Another occasion for discontent is urged by the 
colliers to exist in relation to their surgical and 
medical staff. This staff, whose head is Dr. 
Cresswell, are paid out of a doctors’ fund contri- 
buted, or rather a ry from the men’s pay. 
The men complain t+ the “doctors” e 
private ice, and thus neglect the workmen ; 
and of the colliers have voted their determi- 
nation to have a reform in the arrangements. On 
the surgeon’s side it is maintained that he has 
kept the same arrangements for twenty-five } over 
and that it is late in the day to discover any defect. 
Further, that the colliers can at any time dismiss 
their doctor—and who would take office unless 
with 2 nucleus of private practice to fall back 
upon? 

There is little change in the tin-plate trade. 

Prices are much about the same as they have been 
for the last three weeks, 15e. being the ruling 
price for ordinary cokes. Some alarm has been 
caused by an increase in demand for unfinished 
plates for America, the idea being that the States 
were endeavouring to be independent of this 
country. This, however, is an old scare. Welsh 
coal is the best in the world for tin-plate making— 
aan for one process, and the bituminous for the 
other. 
A fair amount of activity prevails in the steam 
and house coal trade—in the first i ; 
and the lull experienced of late is evidently di:- 
appearing. Swansea, for example, sent off 7000 
tons extra last week over the preceding, and both 
at Newport and Cardiff there was a good deal 
more vigour shown. Still, in the case of Cardiff. 
there is a good deal of scope yet for a regainment 
of the old averages. Last week the exports were 
117,000 tons. Six months ago it was a commcn 
occurrence to record 150,000 tons. 

House coal is advancing in price, and 
for new takings on the increase. In all 
the house trade promises well. Another new 
colliery into the house seams was started this 
week at Ystrad Urynach, which promises well. 
The sod was cut on Monday. This will & em- 
ployment to one branch of the Taff Vaie Railway 
which has been stagnant for a time—that of 
Liancaiach. 


The new line from Rhondda to Newport is 
doing good work. Powell Duffryn sends five or 
six trains dai ‘The Powell Duffryn Company 


During | To-day—Thursday— transactions occurred at | is also 
in the values of | Western. 


Various new projects are being discussed in the 
district, one for floating the Glamorgan Canal as 
a railway; another, much more likely, for con- 
verting the Cardiff tidal harbour into a dock. 
It is a wonder this hopeful scheme was not 
broach ‘ore. The eme is 
progressing, and advertisements are out. I 
to hear that one of the prime movers, Mr. David 
Davis, vice-chairman of the Barry 
— ilway, is in a serious condition of 


THE PATENT JOURNAL. 


giving the number of the page of THE ENGINEER at whi 
the Specification they require is referred to, egg 


iving the proper number of the 
tom by looking at THe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages 
finding the numbers of ifieati 
Applications for Letters 
*,* When patents have been “‘comm ” the 


name and address of the communicating are 
printed in italics. 
80th September, 1884. 
12,957. VELoctPepEs, &c., C. Rosenthaler, Liverpool. 
for Maxine Lace, &c., 
Ww. Liverpoo! 
12,959, fan &c., W. H. White, Birmingham. 
Actuatine SignaL Wires, F. R. Clarke, 
ndon. 
12,961. Steam Borzers, F. D. Rose, Manchester. 
Rats and Cuatrs for Tramways, M. H. Smith, 
ax. 
12,963. Locomotive Enatne Frre-nars, &c., T, Robin- 
son, Farnworth. 
12,964. HicH-sPEED Morors, A. B. Brown, G Ww. 
Srraicut Cistery, W. H. Vivian, 


| 
anging With the Lait for the conveyance 
Aberaman coal, instead of by the Great 
Glengarnock, at Ardrossan, 50s. 6d. and 43s. 6d.; Se et re 
linton, 44s. 6d. and 41s. 6d.; Dalmellington, 
*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, : 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by ae 
he average net selling price of No. 3 Cleve- : 
land pig iron for the three months ending Sep- 
tember 30th was 36s. 5°93d. ton, as - “ 
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Oct. 10, 1884. 


Automatic Sarery Sapp.e-Bak, T. J. Haslam, 
12,967, and Extincuisine Gas, T. Caink, 
12,968. Om. Press Wrappers or Envevores, J. E. 


an, 
12,969, Exocrine Governors, J. L. Heald, London. 
12,970. Macuines, &c., W. R. Lake.—(C. B. 
Cottrell, United States.) 
12,971. Gas CooKINe Sroves, W. Holbrook, London. 
12,972. Carriace and Sare Keepine of Boots and 
SHOEs, C. R. G. Smythe and R. Hill, London. 
12,9738. Krromen Ranozs and Stoves, H. K. Brom- 


ead, London. 
12,974. "TIRES of Wueexs, T. Holmes, London. 
12,975. Prosectites, A. M. Clark.—(J. L. 
United States.) 
2,976. the Winp as a Motive Power, E. 
Hatcham. 
12,977. SQUEEZING Liquips from Hops, &c., H. J. 
orssam, London. 
12,978. FILTERING Marerit, W. E. Bovill, London. 
12/979. Nrrrocen and OTHER Gasgs, A. W. 
ndon. 
12,980. Strrrups, C. W. Polito, London. 
12,981. SkeLp BENDING Too.s, Love, London. 
12,982. Sewuxe Macnives, A. M. Clark.—(B. F. Landis, 
United States.) 
12,983. Hypravciic Packine, W. H. Gales and J. H. 
ite, on. 
12,984. and Sreermc Boats, &c., J. 


Bramall, London. 

12,985. METALLIC og R. E. Bell, London. 

12,986. Comprsc Woo J. W. Bradley, London. 

12,987. Brrs for Honsts, Baron A. G. de 
8. de Cortenberg, Lon 

12,988. CENTRIFUGAL ‘Boutrnc Macurnery, F. 
van den Wyngaert, London. 

12,989. Sarery AppLiances for Two-wHEELED CaR- 
RiagEs, &c., V. C. di Te: London. 

12,990. ComBustion of Fost, J. Imray.—(d. de 
Bay and C. de Rossetti, Cairo.) 

the ELecrric Licut to SPECULUMS, 

mith, London. 
Umpretitas and Parasois, J. H. Davies, 


12,993. Execrric Casies, J. G. Turner, London. 
12,994. Distance Measure, A. J. Bouit.—(2. Schaffer, 


12,995. Suogs, T. B. London. 
12,996. Water Gavces for Stream Borzers, A. Lilley, 


in. 
12,997. Invauip Bepsteap, R. Mitton, London. 
12,998. AuTomaTic Musical INsTRUMENT, M. A. Wier, 
Upper Norwood. 
12,999. Ratsrnc WATER ABOVE its ORDINARY LEVEL, 
A. H. Williams, London. 


18,00, Veuicie Starters, J. H. Betteley, 
Borer, Fornaces, R. Paulson, 


for 
Baker, U.&.) 
aRyY Encine, L. Mills, 


13,004. Hook, L. Short, London. 

18,005. Lusricators, W. L. Wise.—({C. Pagé and 
L. Goulliond, Canada.) 

— Apparatus, T. and A. J. Thorley, 


don. 
18,007. ~~ Caves, A. W. Marshall, London. 
UMBRELLas, W. W. 


C. Giinther. 
13,011. Moutps for Castine Iron, T. Nordenfelt.—(C. 
G. Wittenstriém, Motala, and E. Faustmann and P. 


Stockholm. 
13,012. Decorticatrxe Parser, R. Crampton, London. 


st October, 1884. 
13,013. Ponsts of Sree, Pens, W. E. Wiley, Birming- 


13,015. PE-DRIVING GEAR, in’ ht and G. 
EL. Ri Manchester. 


13,016. _ WATER-CLOSETS, A. G. Browning, 
Ventitation of Mixes, F. W. Willcox, Sunder- 


13,018. Cotzecrine, &c., Sewace, C. 
&c., Exouve, 8. A. Chease 


» Liv 
— Korres for SHEAF- “BINDERS, B. Culpan, near 
13,021. Door Spruves, A. McMillan, 
and W. 


13,024. Jonrrs for Pirgs, W. Hassall, London. 
13,025. CuLorive Gas, J. Taylor, Cheltenham. 
13,026. <ATmospHERIC HYDROCARBON SOLDERING 


Macarxg, T. ion. 
13,027. ComBrvep MetaLiic Buno and Vent Pee, W. 


, London. 
18,028. PoLurr Frames, B. Knight and J. Durant, 
ndaon. 
13,029. Treatinc and Sreer, W. A. and C. A. 
Biddell, London. 
13,030. Boots and W. 8 
13,031. Fire, E. G. 
&c., G. Wood and J. T. Brown, 


13,033. BAKERs’ Ovens, L. Dathis, London.—18th 
August, 1884. 
13,034. Secorpary Batreries, &c., A. Ffannkuche, 


ing. 
13,035. Inow Frames of Upricut and Granp Pianos, 
Urry, don. 

13, 036, ComBrxep Street Lamp, Post-orFrice LETTER- 
Box, and Frre ALarm, T. Lumley, London. 

13,037. CorKING Borr.es, A. W. L. Reddie.—(Z. 
Gervais, Paris. 

13,038. Tureapine Szwinc Macutne NeEEp.es, V. de 
Stains, London. 

13,039. Presses for SHAPING Hostery Goons, A. H. 
Death, London. 

13,040. Bune Hoe Lovers, R. Askie, London. 

13, "041. Hanp-HoLe Seats for STEAx Borters, C. A. 
Knight.—{ The Babcock and Wilcox Company, U.8.) 

13,042. Coat, J. Shaw, London. 

13, 043. PREPARATION of Mrverat Os, J. Swallow, 
London. 

13,044. HyGromerters, P. Calliburcés, London. 

13,045. of Zinc, J. H. Johnson.—(T. 
Macfarlane, Canada.) 

13,046. ELecrro-pyNamic and DyNaMo-ELEcTRIC Ma- 
cues, J. H. Johnson.—(A. de Meritens, Paris.) 

13,047. ForMIxG Piusn, &c., FicUREs upon Fasrics, 

I. Thomas and C. Cullen, London. 
13, ry Scissors, P. Hayman, 
13, Terne and Tin-PLates, G. Nurse, 


13, Paovecron for Warcnes, E. Camp, 
mdon. 

13,051. Arnsustinc Packrye Rines of Pistons, H. H. 
Lake. —(L. Schnabl and L, Koreff, Vienna.) 

13,052. Fisnine Rop Rest, R. Chantry, London. 

13, 053. Grrpers for FIRE-PROOF Srrvuctrures, W. H. 
Lindsay, London. 

13,054. Grrpers for Fire-rroor Srructores, W. H. 
Lindsay, London. 

13,055. Row Locks for Boats, R. J. Woodhouse.—(J. 
Feldtman, U.S.) 

2nd October, 1884. 
13,056. Sappies for Bicycies, J. B. Brooks, Birming- 


13,057. Fastenryes for &c., W. C. All- 
dridge, Birmingham. 


13,058, Kerrrinc Ma J. Newton 
Heath, Manchester. 

13,059. TREATING SEWAGE, W. Scott, London. 

13,060. Gas Buryers for Cooxine, &,, T. Redmayne, 


18,061. Conpgnsgrs for Marine Enoines, A. J. Wake- 
PULLEY and Sneave Brocks, W. 0. Walley, 


13,063, BRakes, W. 0. Wi , Manchester. 
18,064, 0. Walley, Manchester. 
13,065. Nut Locks, 8. W. Smith, near sventry. 


13,066. METALLIC Furniture, W. H. Jones 
and B. Jones, Wolverhampton. 
18,067. Dynamo-eLecrric and ELECTRO-DyNAMIC Ma- 
ge L. J. Groves, Glasgow. 
068. TRaNsMITTING at an ANGLE Motion from one 
“Sue to he ~% Suart, J. White, W. Ross, and 
T. Creasy, Londo: 
ve w. Thompson.—({F. West- 


Johann-on-Saar. 
13,070. ENGINES, = Porteous 
13,071. Starr Rop Eyes or Walk J. Walker, Bir: 
nm, Manchester. 
jon. 


18,072. Marrress, H. H. Wad 

18,078. Lugpricators, D. 8 

18,074. GoLp and SILVER from AURIFEROUS 
and ARGENTIFEROUS SULPHIDE of ANTIMONY ORES, 
J. Simpson and E. W. Parnell, Li 

18,075. Prevention of AccrpEnts in Trams, R. Rees, 

Ampthill. 


13,076. Supports for WorRKMEN on GLazep Roors of 


13,078. VELOCIPEDES, . Lawson, Coven’ 
18, PROPELLING ‘and REPELLING Pexciis, &c., D. 
8.8 


an 
DEODORISING for MANUREs, 


13,082. Piate Racks, W. 8. 

13,083. Door Spruves, 8S. Coombs, don. 

13,084. Gas Cooxixe Stoves, J. Somerville and W. H. 
Y. Webber, Forest Hill. 

13,085. "and Dew H. Curzon, London. 


London. 
Fasrics, A. C. 


TeLecRaPHic Apparatus, C. 
W. Corbett and J. L. Corbett, London. 
8. 'ASTENINGS, R. 


ion. 
13,090. Action for Vertical Pianorortes, J. Hines 
and A. Hines, London. 
13,091. Cricket Stumps, J. T. Ford, Southsea. 
Barrerigs, A. C. Henderson. 


13,098. Gas Cooxinc Apparatus, T. Fletcher, Man- 
chester. 


094. PREVENTING ALTERATION of Worps on Docv- 
ents, M. Sugar and L. Hidveghy, London. 
18,005, Sanrrany Houses, W. K. Brock, 


13,096. Horses by Exvecrric Action, W. K. 
, Boscastle. 
Hypraviic Forerc Press, M. Gledhill, Lon- 
ion. 


meets for Traction Enocrxes, J. and H. 
McLaren, London. 

13,100. Lirt suitable for use in Private Hovsss, J. J. 
Udall, London. 

or Scate, J. Gilmore and W. R. 


Enorves, R. H. Heenan and R. H. 
ude, London. 
Repropucine by Prixtixe, L. 


. Philippi, London. 
18,104. Lowzrinc Sutrs’ Boats, &c, J. E. Liardet, 


13,105. BLEACHING, J. B. Thompson, London. 

18,106. Constructing Kerries, &c., W. Outrim and 
. Wade, London. 

13,107. Pictures on CANvas, 


18,108. H. H. Lake.—(L. B. Bainbridge, 

13,109. Maxina Cicar Licuts, &c., G. A. Sweetser, 
London. 

— Srem for Cicar Licuts, &c., G. A. Sweetser, 


ion. 

13,111. canes Macurxery, H. C. Walker and R. 

Carey, don. 

Isrrations of Woop on SurFaces, 
on. 

13,113. Gums, H. 

Maxine STEEL, 


8S. Maxim, London. 
F. M. Eppley.—(J. E. Sherman, 


1884. 
ue. Vatves, J. Da 
1 


Castle 
13,118. Cuare for Rattway Merats, A. W. Bur- 


gess, Worcester. 

13,119. Rottep Piare Giass, F. Mason and J. Con- 
queror, Sunderland. 

13,120. Counter Case for the De.ivery of Tickers, 
&c., J. Batty, Birmin 


13,123, a VESSEL means 
Puorriuzn, J. White, W. and J. T. Creasy, 


13, anid other Toots, @: Elliott, Liverpool. 
13,125. a of Ivory Nut, &c., E. Weyerbusch, 


Gas by Execrricity, C. L. Clarke 
d H. J. Coates, Manchester. 


18,127. Lerrers and Noumerats, B, W. Hornblower 
and H. Franklin, Birm 

13,128. AuTromaTICALLY Apjustinc the Break Pres- 
svURE on the Warp Beams in Looms for Weavine, F. 


Loll, London. 

13,129. Supportive, &., VEHICLE Winpows, &c., M. J. 
Rowcliffe, London. 

13,130. Srzam Lusricator, H. Harv ne 

13,131. Beartnos for Srixpies, W. 
Hopkins, 0.8.) 

13,132. Bacs or Enve.orss, J. Tomlinson, London. 

c Lamps, H. Watt.— 

Weston, U. 


13,134. STEEL, P. Justice.—(L. E. Thomas, Paris.) 
13,135. Corree and Tea-vrws, W. P. Branson, London. 
13,136. the LEVERS of 
Fasteners, Guy, London. 
13,137. Proto Lens SxHuTTER, 8. W. Rouch, 


on. 
13,138. Barres, &c., T. Keeble and L. E. 
Broadbent, Lo. «a. 


13,139. DyEInc, &v., ANIMAL or VEGETABLE TissvEs, 
&e., A. C. Henderson.—{L. Aubert, Lyons.) 
13,140. Dinect-actixa Pumps, &e., J. Bernays, 


SprmraL THATCHING Spar, J. Walder, Crow- 


142. J. C. 8. London. 
13, 143. Preventer, H. Tuff and C. R. 


ews, Loni 
13,144. DupLex Enorves, A. W. L. Reidie.— 
(C. H. de Lamater and Co., U.8.) 
13,145. Encravine on or Curvep Surraces, A. 
M. Clark.—(A. Michaud, Paris.) 
13, for Hotpixe Sewine Corton, &., C. 


itehill, London. 
13, aa. and Warmine Buitpixes, R. 
Oa , London. 
13,148. Bripces, W. H. London. 


13,149. Woot, &., J. London. 
13,160. for Purposes, 2 Hunter, 


13,151. Appiiances, H. L. Hunter, London. 
13,152. Bormnc APPARa’ Parsons, London. 
13,158. Sprino Motors for Sewine MACHINES, C. F. T. 
ADs Ex Szats A. Lumley, 
13,154. ADAPTING TRA EHICLES, 
London. 


18,155. Propucine SkaMLEss INDIA-RUBBER TUBING, J. 
oTooRaPHIC SHutTers, J. W. T. Cadett, 


4th October, 1884. 
for Boxes, &c., J. Lindsay, 


van. 
18,158. Fastrenrne Boots, J. Wise, London. 
13,159. Wer Sprvninc Frames, C. H. McCall, Ban- 


13. Hatt Lantern Frame, J. Law, 
183161" Siios, A. Seward and H. G, Walton, 
ILECTRO-DYNAMIC, &c., Macuines, G. Scarlett, 


163. Umprecias, J. G. Cumming, Edin- 
SELF-cLOsING WASTE-PREVENTING R. H, 


Perks, Birming! 

18,165, GRapvatINe and SILENT CuecK FisHinc REEL, 
8. Allcock, Redditch. 

13,166. Burton- -HOOK, E. Sunderland, 
13,167. Morive Power, W. H. m, Bris’ 

13,168. Brarp Macurinery, N. J. Amies, Manchester. 
Srarr-rop Eves, H. Richards and W. D. 


son, Birmlng! 
13,170. Pressinc Hay and Srraw, é&c., P. Fewster, 


18,171. Lamps, J. Stokes, Birmingham. 
138, Sream Tube W. E. Blackburne, 


Mau LiTaRy Sienats at Niout, J. L. Watkins, 
Vottaic ELements, T. Rowan, 


13,175. Coupiine Tricycies, 8. H. Nash, London. 
13,176. Fasrentne Buttons, &c., B. Hawerkamp.—{ W. 


18,177. Breakrxa-up the Burrs in Raw or WasHep 
‘oo, W. E. .—(Richartz, Dihren.) 

18,178. "ABSORBING in Rartway Traxys, R. Hill 
and J. Darling, Glasgow. 

13,179. Sarzs or Strone Boxes, J. C. Mewburn.—(B. 
Petit, St. Denis.) 

13,180. Device Partiy to ILLustrate the Cuorus ofa 
Sone, &c., W. H. Brown, London. 

13,181. Rermrorcements for Fire Partitions, I. 


, London. 
—_—s Measurine, &c., Apparatus, H. and A. Davis, 


13,183. —— J. M. Stanley, Wood-green, and 

T. B. Stanley, East Dulwich. 

13,184, Artists’ CoLour Box, C. Davis, London. 

18,185. CLeantnc Suips’ Borroms Arioat, J. H. 
ker, London. 

WasHrne or Treatine Hops, &c., B. P. Harris, 

for Toois, &c., J. J. Richardson, 


13,188. Rerorts, D. Cliff, London. 

18,189. Manure, G. Gliders, ‘London. 

13,190. Ortcans, A. Koch, London. 

13,191. FLorriuse J.B. Denis, London. 

13,192. Steam Wasninc Macuives, G. W. Harris, 


13,198. Bearrses for Bicycies, &., J. H. Hughes, 


13,194. Hanorve Carriages, P. Ness, London. 

13,195. ScaLes for WeicHrna, J. Gillman, London. 
13,196. Surure AppLiaNces for Approximatine the 

ipGEs of Wounps, J. MacMunn, London. 
13,197. Steam Enoruves, T. M. Favell, London. 
13,198, SrarTine and Tram-cars, &c., G. M. 
Key, London. 
13,199. Frre-anms, W. R. Lake.—(Dresse, Laloux, and 


unge, London. 
13, 208. Pumpine ENGINES, &c., G. Hawskley, 
mdaon. 
aa ees of Metats, 8. Fox and J. Whitley, 


4th October, 1884, 
13,205. VeLocrpepes, J. Carpenter, London. 
13,206. ApsusTABLE Ree for 
Hose, D D. M. Nelson and J. L. Bruce, @ 
207. Fixixa Postace Stamps, T. P. Frank, "Kirby. 


Frames, J. W. Dawson and H. 
Simpson, Manchester. 


13,209. ooo Furwaces, 8. Perkins and W. 
Smellie, Manchester. 

18,210. HARNESs, L. Johnson, Manchester. 

13,211, Sitk, D. Dawson and G. W. Oldham, 

ax. 

13, Box-makinc Macurves, W. P. Thompson.— 
G. P. Sherman and H. Shackell, jun., v. &.) 

13, 213. CYCLE Ways, A. m, Southsea, 

1 E.ecrricaL Jorts, Swan, Gateshead-on- 


13,215. Dovatine, &c., J. W. Wilson, Barnsley. 
13,216. Sarery Peddie, Sunderland. 
13 217. Burnina, &. mPposiTions, J. Fyfe and J. 


‘erry, Glasgow. 
1 Sream Generators, W. Gardner, 


13,219. ‘= YDRAULIC COUNTERBALANCE WATERFLOW and 
Power TRANSMITTER, G. Doddin, 

13,220. Drawrc Compasses, L. Myers, Birmingham. 

13,221. — Motor ENGINES, C. H. Andrew, Man- 
ches 

O. L. Perry and B. A. Dobson, Man- 


13, 228, Wasuixc Macuryery, T. Archer, jun., 
Lo 


13,224. Sora Bep, O. Lehmann, London. 
13,225. Warer-cLoser Vauves, &c., J. Kretschmann, 


London. 

Ink and Pencit Eraser, D, Hayes and J. J. 
on, 

18,227. FooreaLt. Boots and Guarps, R. Mercer, 


ndon. 

13,228. Ixcreasine the BRILLIANCY of CoaL Gas, B. F. 
Elderton, London. 

13,229. CorFIN Piates, Hanpies, and Laces, T. 
Birbeck, Sunderland. 

13,230. Brooms and Brusues, I. A. Spac: 


London. 
13,282. Securine the Screw Cars of Lusricators, F. 


, London. 

13,238. Lock-stitcH Sewine Macuings, &c., D. Jones, 
London. 

13,234. Smoxine Pipes, J. H. Cobbe, 

13, 235. Trsnina PLaTes, H. and W. A. Johns, 
London.—25th March, 1884. 

13,236. Boots and Suors in Horsenair Fasrics, H. 
W. Loads, London. 

18,237. PORTLAND Cement, J. W. and T. G. Matteson, 
and W. J. Chapman, London. 

13,238. Kitcnen Ranoes, R. Hunter, London. 

13,23 9. THRaSHING Macutnes, G. Werther, 

13,240, Trp Wacons for Raitways, H. E. Newton.— 
(P. Decawville, Petit Bourg.) 

18,241, of Macuryery, G. Bodden 

and F. Ashton, Manchester. 
3,242, ELEcTRIC TELEPHONIC Transmitrers, W. B. 

London. 

13,248. Tuytep or CoLourep CATHEDRAL 
Gass, Sherwood and Co., 

13,244. ConDENSING and Arr to 

‘uRNacEs, A. T. Booth, London. 
138,245. DisiNFECTION and DEoDORISATION of Sewaor, 
8. 


ndon. 
15,246. Be Borries for Arratep Waters, &c., T. Sutcliffe, 


18,247. ‘Gas Ena W. Rowbotham, London. 

13,248. Guy» Locgs, C. Wittich, London. 

13,249. Potato, PEELING Macuing, H. J. Haddan. 
(B. Herzog, +) 


18,250, H. J. Haddan.—(F. M. Teich- 
Mann, 

18,261, &c., for Pump Buckets, 
London. 


euss, 
for Corsets, W. Pretty, jun., 


. SAFETY Bouts and Nuts, J. Heald, London. 
254. NON-ALCOHOLIC J. Hale, 
18,255, Sours for Boots, H. Lake.—(L. B. Moore, 


18, Paper, H. H. Lake.—(W. J. 
0 
13,257, UMBRELLA and Srick, H. 
i. ‘A. F. Bricson, Stockhol 
13,258, Coup ScourRiNe, &e., W. H. Beck,— 
(La Societé C. Towssant et Che, Paris.) 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


Vick ATTACHMENT, B. King, Weat- 
Clai biuation, block having 

im. n com on, block a, &@ sup- 

ing flange a2, and removable cutter-blade i i, block /, 

a supporting fi and a removable blade 
guide rods common to ‘both blocks, springs whereby 
=~ oc aoa held apart, and a ato device, all sub- 
as described. (2) In com ination 


cutter-bearing blocks with 
guide rode, whereby the bl held 


all substantially as described. (3) As an 
3035647) be ae 


of 44 of ks porting 

a joc sup 

cing having a rearward-extending shoulder 

or heer and bearing a removable cutting-blade, a 
spring whereby the blocks are held and a 

device that limits the forward movement 

all substantially as described. 


308,835 Pwrevmatic Carrier, Robert Gillham, Kansas 
City, Mo,—Filed October 10th, 1883. 
discharging section of a pneumatic dispatch 
tube pivotted in a tight box in s a ata _— 
its ou en ty means of an ustable w t 
on is normally in position as 


bolt retractible 
provided with 
ow the carier Pas = arm to receive the 


To fac slitate such restoring © 
end of the — ata 
the incoming end w 
in the way of the indicating needle. 
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THE UNARMOURED NAVIES OF ENGLAND 
AND FRANCE. 

Ix Tue Encinzer of Sept. 12th we published an article 
setting forth the position of the British ironclad navy as 
compared with that of France, and we now purpose to deal 
with those portions of the respective navies which are 
composed of unasmeuned and so-called protected vessels, 
If in our previous paper we were in a position to prove 
that our ironclad navy is hardly a match for that of 
France, we are now compelled, unhappily, to admit that 
we are in the samé predicament as regards our unarmoured 
cruisers, This is just as serious a matter as our deficiency 
in ironclads, for while we regard the former as the 
defenders of our shores, we chiefly rely on the swift and 

werful cruiger to ensure us an uninterrupted supply of 
food. It is not our purpose to enter into a lengthy lament 
on the decay of our naval power, or to abuse the authorities 
who have allowed matters to come to such a pass; we 
simply desire to lay before our readers as clear a statement 
as possible of the true condition of the Royal Navy, feeling 
assured that a remedy will not be long wanting when the 

ublic at e have fully realised the magnitude of the 
Son er to which they are at present exposed. As the 
number and power of an unarmoured navy is generally 
supposed to Be governed by the extent of commerce, 
per provisions, &c., to be protected by the same, we 
will refer briefly to this subject before dealing in detail 
with the French and English cruising fleets, 

The British mercantile marine is composed of some 
21,500 vessels—including 3650 steamers—with an aggre- 

te measurement of about 9,200,000 tons, whilst that of 
Rrance consists of about 2900 vessels—including 700 
steamers—with an aggregate measurement of 1,055,000 
tons. The number of steam 
vessels of 

rts, ts, 

ke. which pe, for 
the protection of the respec- 
tive merchant navies are 337 
vessels, with 2058 guns, for 
that of England; and 317 
vessels, with 1680 guns, for 
that of France. It will thus 
be seen that whereas the 
in the ratio of one 

ship of war to nine merchant- 
men, no less than sixty mer- 
chantmen are allotted to the 
care of each British war 
vessel. In order to place 
the British merchant navy on 
an equal footing with that 
of France, as regards man- 
of-war protection, it would 
be 4 to add 2053 
vessels to the Royal Navy, 
is, of out of 

e question, and great] 
in ennaad of what is needed. 
All that is really required 
is a sufficient number of 


including 
A 


Bouts 


cruisers of 700 tons and upwards; but this advantage dis- 
appears to a great extent if we add to the list of French 
cruisers fifteen “ transport-avisos,” which type of vessel is 
a match for many of our sloops and gun vessels, as the 
following example will show :—H.M.S. Sappho is a screw 
sloop of 940 tons, mounting two 7in. and two 6in. muzzle- 
loadin guns, and capable of steaming at a speed of 10°6 
knots; whilst the French Niévre is a “ rt-aviso ” of 
1597 tons, mounting four 5bin. steel breech-loading guns, 
and possessing a speed of 11°5 knots per hour. The 
French despatch transport is therefore better adapted for 
a cruiser than the English sloop-of-war, as she is consider- 
ably swifter under steam, and, owing to her large dimen- 
sions, a better sea boat. 

On the outbreak of a war with France there would be a 
great demand for fast cargo steamers, to run between this 
country and foreign grain ports, as the premium for 
insurance against capture would detain the greater number 
of our merchant vessels in port, or compel them, at least, 
to put to sea at long intervals and under powerful man-of- 
war convoy. Fortunately for the general British public, 
the entire passenger traffic between Europe and America 
would be transferred to the German, Danish, Dutch, and 
Belgian lines, so that our ificent Transatlantic 
steamers would be available as carriers—unless, in- 
deed, they were sold to foreign owners. This fact is perfectly 
well known to the French naval authorities, and they have 
accordingly studied to give their cruisers as high a rate of 
speed as possible. Their endeavours have been crowned 
with success, as the French unarmoured navy includes no 
less than twenty-eight cruisers capable of steaming at 
speeds ranging from 15 to 18 knots per hour; whereas 
England possesses only eighteen vessels of similar steaming 
powers, or ten less than , saved As these facts are some- 


Y 


French cruisers enumerated above, the enemy will be in 
the position either to fight or to avoid combat, just as he 
— Of cruisers with speeds ranging from 14 to 15 

ots, England and France each have eleven, viz., English 
cruisers:—Euryalus, Rover, Active, Calliope, Calypso, 
Cleopatra, Conquest, Curagoa, Canada, Cordelia, and Con- 
stance. French cruisers:—Iphigénie, Naiade, Magon, 
Forfait, Lapérouse, Champlain, Fabert, Dupleix, Chateau 
Renaud, Desaix, and Rigault de Genouilly. 

We have now dealt with the swift cruisers of both 


and gunboats we have considerably the advantage of 
France, and these would, no doubt, be found very useful 
when acting in ape Y for the protection of convoys; 
but sending vessels of this class to sea singly as cruisers 
would probably result in their capture or destruction. If 
we compare our sloops of the Albatross type with French 
avisos, such as the Voltigeur, Hussard, &., we find very 
little to be proud of. The Albatross is a vessel of 940 to 
mounting two 7in. and two 6in. muzzle-loading 
steaming at the rate of 10°6 knots per hour. e Volti- 
geur is a considerably smaller vessel with a displacement of 
only 811 tons, but she also carries four viz., 5din. steel 
breech-loaders, pivotted amidships, and her is 12°48 
knots per hour, or nearly 2 
knots more than that of the 
Albatross. This excess of 
— on the part of the 
mch vessel is chiefly due 
to her beautiful design and 
clean run, and is not pur- 
chased at the cost of the 
strength of her hull, which is 
equal to that of the English 
sloop. French naval archi- 
tects have a knack of 
combini in 
cruisers all the — quali- 
leasing and yacht likeappear- 
tok which is often 
deeply felt by our officers on 
foreign stations. It is not, 
however, of the general design 
in, for as ting Vv 
they appear toe all that can 
be desired, but we wish to 
draw attention chiefly to two 
circumstances, viz., that our 
a unarmoured Navy is numeri- 
cally insufficient, and that 
— Pe a very large portion of the 


swift and heavily-armed ELEVATION SECTION THROUCH A. vessels composing the same 
cruisers to k ose of are deplorably deficient 
France in check; and in SOUTHWARK AND VAUXHALL WATER COMPANY—DETAILS OF FLEXIBLE PIPE ACROSS THE THAMES. in — probably the 


order to do so effectively the 
British Navy should be numerically related to that of 
France in the degree of at least three to two. In how far 
such is at present the case may be gathered from the 
figures which we have quoted above, and on nearer inspec- 
tion it will be found that even our slight maj 
twenty vessels is almost entirely cxampenell of paltry gun- 
The French Government are fully aware of the enormous 
hold the possession of an efficient fleet of cruisers gives 


them upon the friendship of England, and a glance at 


the French Navy List will show how admirably most of | Yugu* 


their cruisers are suited to the task of destroying an 
enemy’s commerce. Readers of naval history are aware 
that pp pe the old French wars it was generally the 
policy of the officers in command of the enemy’s cruisers 


to avoid our ships of war as much as possible, and to | gan, 


devote their chief attention to the destruction of our 
commerce. This was usually 
sailors to pusillanimity on the part of the French, 
but without reason; and it is probable, as we have 
recently pointed out, that in the event of hostilities 
with France we should have a +e of the old story. 
There are at present building at Seyne and St. Denis 
eight small vessels which are deserving of considerable 
attention. These are the torpedo despatch boats of the 
Sainte Barbe type, which have a displacement of only 


Sal 
280 tons, but are ce to realise a mean speed of 


17 knots per hour. ey are each armed with two lon 
5}in. breech-loading fans three machine guns, and wit 
two torpedo tubes. Vessels of this class could hover about 
our ports regardless of anything we could send against 
them, as they might easily avoid our heavy cruisers, and 
their great speed would enable them to find shelter long 
before even the Iris or Mercury could get within ran, 

Before proceeding further with this subject, we will give 
a short summary of the entire naval forces of England 
and France, viz.:— 


Iro built and building vel. 
an eap inci, Mero)... 
10 
tons and w 
to 3000 tons 12 
3» 1000 to 2000 tons 37 30 
700 to 1000 tons. 
Padile vowel, pace, 22 80 
depot ships = ...._—... eee 


This table gives England a majority of twenty-seven in 


ority of | 


attributed by our | Milan 


what startling, we will give a few particulars of the 
respective vessels in each navy, viz.:— 


French Cruisers British cruisers, 
= Ss RQ |S D 
Duquesne .. ..| 5522 | 22 16°8 | Inconstant ../ 5782/16] 16°6 
Tourville .. ..| 22/ 16°9 |Shah .. .. 26} 16°3 
Sfax .. .. ..| 4488| *17°0 |Raleigh ..| 5200| 92] 15°4 
Dubourdieu .. 8855 | 24 *16°0 | Bacchante ..| 4130 | 16| 15°2 
y .| 3189 | 10 | 15°9 | Boadicea -| 4140 | 16} 15°0 
.| 2268 15) 15°5 | Iris 3735 | 10 | 18°6 
Roland 2268 15; 15°0 | Mercury -| 8785} 10 | 18°9 
d'Es -| 2286 | 15} 15°4 ee 8078 | 12 | 15°4 
Nielly 223615 | 15°2 | Mersey.. 3550 | 14 | *18°0 
2286} 15] 15°83 | Severn .. 8750 | 14 | *18°0 
Du Petit Thouars| 1962 10} 15:1 | Thames 3750 | 14 | *18°0 
Seignelay .. ..| 8] 15°0 |/Arethusa 3748 | 10 16°7 
1876, 6| 15°1 | Leander 3748 | 10 | *16°0 
Eclaireur 1627 | 8 | 15°0 | Phaeton 8748 | 10 | *16°0 
1546 | 5 *18°0 | Amphion 3748 | 10 | *16°0 
Condor 1268 | 5 | *17°0 {Scout .. 1480 | 4} *16°5 
Epervier 1268 | 5 | *17-0 | Alacrity 1400} 4 | *16°0 
Faucon .. .| 1268 | 5 *17°0 | Surprise 1400 | 4] *16°0 
Vautour.. ....|.1268| 5 *17°0 
Hirondelle .. ..| 1036, 3 15°6 
Bombe . 280 | 2 | *17-0 || 
Couleuverine 280} 2) *17°0 
| 
mne 
Fléche . 280 *17°0 
Lance . 280 | 2) *17°0 |} 
280 | 2| *17-0 
Sainte-Barbe 280 2| *17°0 | 


It will be seen that the English cruisers are, as a rule, 
more powerful than those of France, being built chiefly 
for battle, whilst many of the latter are principally 
intended for the capture or destruction of m t 
vessels, A speed of 15 knots per hour may be regarded 
as the lowest limit for an efficient modern cruiser, as such 
vessels should not only be able to overhaul strange mer- 
chant ships, but also—and this is a very important point— 
have some chance of avoiding an enemy of greatly superior 
force. It is surprising, therefore, that many of our 
newest cruisers, which embody all the most modern im- 
provements in naval architecture and armament, such as 
steel hulls, armoured decks, torpedo launching apparatus, 
&c,, should be so greatly deficient in speed. Give, for 
instance, that splendid corvette the Comus and her eight 
sister ships of the “C” class, which are well protected in 
vital parts, heavily armed, and carry a numerous crew, yet 
the highest rate of speed attained by any of these corvettes 
is only 142 knots per hour. Should the Comus, for 
example, fall in with any single one of the twenty-eight 


* Estimated Speed, 


most important requisite 
of a modern cruiser. It will be remembered that an 
opinion was at one time prevalent to the effect that a high 
rate of speed could only be attained by vessels of very 
e dimensions, until Sir E. J. Reed demonstrated the 
f of this assumption by designing the Pallas. The 
Iris and Mercury, designed oe Mr. N. Barnaby, and the 
Sfax, of the French Navy, designed by M. Bertin, which 
are the swiftest cruisers of the respective navies, are 
vessels of considerable size; but Herr Dietrich, chief con- 
structor of the German Navy, has shown that a high rate 
of s can be got out of a cruiser of, comparativ: 

i am insignificant dimensions. We refer to the Blitz, 
launched in 1882, which is a vessel of only 1380 tons. 
She carries an armament of one 4fin. and four 3gin. Krupp 
guns, as well as torpedo discharging apparatus, and is pro- 
— at a speed of 16°2 knots by engines of 2816 indicated 

orse-power. The successful performances of this craft 
have, no doubt, induced our own and the French naval 
authorities to follow suit, the former with the Alacrity and 
Surprise, and the latter with the vessels of the Condor 
type. 


We have already observed that speed is, in our opinion, 
the most important requisite of a modern cruiser, even if 


it is purchased to some extent at the cost of her fighting. 


wer. _ Messrs. Sir W. G. Armstrong, Mitchell, and Co. 
ve, however, proved that an enormously powerful arma- 
ment can be combined with a high rate of speed in vessels 
of moderate or even small dimensions. The Protector, for 
instance, is a vessel of only 900 tons; yet she steams 14°2 
knots, and carries one 8in. and five 6in. breech-loadi 
guns. The Japanese cruiser Tsukushi is another vessel o’ 
the Elswick type. She has a dis ent of 1500 tons, 
steams 17 knots, and mounts two 10in. and two 4fin. 
breech-loading guns. The largest vessels of this class at 
resent afloat are the Italian Giovanni Bausan and the 
Philian ian Esmeralda, sister-ships. The Esmeralda has a 
displacement of 3000 tons, a mean speed of 18°3 knots per 
hour, and carries two 10in. and six 6in. breech-l 
= It is not probable that her designer, Mr. W. 
ite, will rest satisfied with these results, and we may 
therefore ex to hear of even still ter achievements 
ere a nfortunately, the British 
derived any benefit from the experience and enterprise of 
the Elswick firm; and while Italy, Austria, Japan, China, 


Chili, and other possible enemies are availing 
of our national resources, we are “fascinated” by the 
activity prevailing around us, and are seemingly incapable 
of energetic exertions. The smaller foreign naval Powers, 
notably Germany, are watching the gradual decline of our 


| navies, and have arrived at the unpleasant conclusion that ; 
France has the advantage of us by ten such vessels. 
Within the last five years France has either launched or es 
laid down thirty-one unarmoured cruisers of 800 tons and 
upwards, not one of which steams, or is designed to steam, 
at a less speed than 12 knots per hour. During the same 
= thirty-eight cruisers of 800 tons and upwards were 
aid down or launched for the British Navy, but of this 
number only twenty-four can accomplish 12 knots per 
hour. This is another instance of the greater regard paid : 
| to speed by the French Admiralty. In sloops, gun-vessels, 
% 
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naval supremacy with evident satisfaction, as their second- 
rate fleets are thus brought into greater prominence. The 
German Navy is composed of seventy-four steamships, 
including twenty-seven ironclads, which force is sufficient 
to secure an overwhelming majority to the navy of either 
France or England, should the interests of the Empire 


rally used in London up to about the year 1807, and to a 
later date in many provincial towns. It need hardly be 
mentioned that they were extremely defective, inasmuch as 
about one-fourth of the water supply was wasted 
leakage, and the decay of the wood was so rapid that the 
pipes had to be replaced every twenty years. The valves 


considerable annoyance and expense, as the water satu- 
rating the wood in course of time caused it to expand and 
burst the sockets. Ultimately the present common socket 


by | joint, with yarn and lead packing, or lead without yarn, was 


introduced, and perhaps there is now no part of the whole 
— which gives as little trouble in maintenance as 
t 


necessitate its active participation on one side or the other | and fittings of these pipes were also of an exceedingly | these joints. Almost at every turn in the Water Companies’ 
in the event of war between d and France. primitive > eaPorr se the former, even at a late date, con- | Pavilion the visitor is fee with examples of ~ veo 
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SECTION 


SOUTHWARK AND VAUXHALL WATER COMPANY — FLEXIBLE PIPE ACROSS THE THAMES. 


It cannot be denied that it is most humiliating to the 
ide of the “first naval Power” that at a critical moment 
er supremacy may be destroyed by the alliance with 


France of even such small Powers as Portugal and Greece. 
In conclusion, we append a table showing the comparative 
strength of British and French steam navies at various 
periods during the last twenty-six years :— 


1858 ... ... England... ... 530 steamers 8 ironclad 
1868 . England 
France 336 » 
1878 England 
1884 . England . 
France 


THE LONDON WATER COMPANIES AT THE 
INTERNATIONAL HEALTH EXHIBITION. 
No, II. 

Most of the companies exhibit a number of samples of 
old water fittings and pipes, many of which are of con- 
siderable interest. Towards the end of the sixteenth 
century the water supply of the City of London seems to 
have been distributed yy means of leaden pipes; but as 
these were probably found too expensive, they were 
shortly replaced by wooden pipes formed out of the trunks 
of elm trees, cut into lengths and bored out from 6in. to 
12in. in diameter, according to the pressure they were 
required to carry. The joints of these pipes were made 
by forming one end into a conical spigot, and recessing 
the other to correspond, the several lengths being simply 
driven into one another. Such Ba as these were first 
laid down about 250 years ago, they were very gene- 


sisting of an iron case containing a flap moved by means | socket pipes of all sizes up to, we believe, 4ft. diameter. 
of a spindle passing through a stuffing-box to the exterior. There are also specimens of pipes with conical turned and 
Numerous examples of these fittings may be seen at the | bored joints in which no lead is required, a system which 
stand of the New River Company, the oldest of any is favourably looked upon by many engineers, A recent 
of the existing water companies; and here, as well as in | example of pipe-laying with turned bored joints was 


several parts of the corridor surrounding the pavilion, may | carried out at Blackburn not long ago by Mr. 
Fig. 


also be found specimens of the old lead and elm pipes. 
In the beginning of the present century cast iron began to 
be substituted for wood, and with this dates the com- 
mencement of the modern systems of distribution. At 
first joints were used, but were found exceedingly 


troublesome on account of breakages caused by expansion 
Fig. 3 


and contraction from variation in temperature, and so 
were speedily abandoned and replaced by a spigot and 
socket somewhat similar to what is now used, but in 
which the joints were made by driving wood and iron 


wed into the socket. These, however, though less 
pte <a than the flange joints, were still the cause of 


SCALE 
ins. 12 9 3 root 


— engineer to the East London Water Company. 
main was 36in. diameter, and weighed altogether 
some 22,000 tons; and in order to allow for expansion and 
contraction, every tenth pipe had an ordinary lead joint. 
Perhaps one of the most remarkable instances of special 


Fig. 4 


pipe construction is the flexible 30in. main recently laid 
across the Thames at by the and 
Vauxhall Company, of which drawings, m and speci- 
mens of the actual pipes may be oven at the Exhibi- 
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tion. Our engravings, which have been prepared from 
plans kindly supplied by Mr. Restler, the engineer to 
the company, fully show the construction and nature of 
the work, The main body of the pipes is 1jin. thick. At 
one end is a spigot about 8in. long, which is truly turned 
as a portion of a sphere 2ft. llin. diameter. At the other 
end is a socket, bored accurately to receive the spigot, and 
provided with a loose cap in halves, also bored, which, 
when bolted in its place, holds the spigot firmly in the 
socket, but not so tight as to prevent it moving round its 
centre. A recess is formed in the socket, at the joint of 
the cap, for receiving a vulcanised india-rubber ring for 
preventing | e. This main is, we believe, the first 
successful example of its kind. It was put together on 
barges and sunk by means of guide piles, being afterwards 
tested by compressed air. 

In casting pipes, more especially if of large dimensions, 
it is not only n to have each length of the specified 
weight, but it is also of extreme importance to have the 
metal distributed in equal thickness all around the circum- 
ference in order to preclude, as far as possible, all chance 
of breakage after laying, with consequent expense in 
removal and replacement. To facilitate accurate inspec- 
tion in regard to this point, Mr. A. W. Scott, Park-lane, 
Stoke Newington, has designed a special calliper, which is 
exhibited by the New River Company, and illustrated b 
us in Fig. 1. It consists of two long arms, strongly thoug 
lightly constructed, which are connected at one end by a 
parallel motion in such a manner that, whatever may be 
the distance between the steel points at the end of the 
arms, it is accurately registered on a suitable scale. One of 
the arms is of T section, and is provided with a fixed 
curved end. The other is tubular, and contains a slid- 
ing bar, which projects at the outer end and forms the 
second measuring point, a steel screw being provided for 
adjustment. The other end of the sliding is fitted 
with a rack gearing into a pinion worked by a small hand 
wheel, so arranged that by travelling the bar out or in the 
points can be kept opposite each other as the callipers are 
opened and closed. A pinion and hand wheel are provided 
for opening and closing, and the distance between the 
arms is such as to admit of the instrument being used for 

uging the thickness of curved pipes as well as straight 
engths. For columns and other castings special callipers 
are made. We understand that a number of the principal 
water and gas companies are already using Mr. Scott’s 
instrument; and we have no doubt it will be found 
extremely useful in the hands of inspectors and others. 


Fig. 


Sluice valves are exhibited in great abundance, but 
demand no special notice. There are also a number of 
models and sections of actual pipes and cocks illustrating 
different methods of connecting house service pipes to con- 
stant pressure mains without shutting off the supply. Of 
these we may specially draw attention to the arrangement 
of Mr. Morris, the engineer to the Kent Company, which 
includes a special apparatus for drilling and tapping the 

ipes when under pressure and fixing the connection. 
me of the companies have large displays of fire fittin 
hydrants, &c.; but the only novelty appears to be the 
patent instantaneous coupling for stand pipes and fire hose, 
made by Mr. John Morris, Salford, which is exhibited by 
the East London Water Company. Figs. 2, 3, and 4 show 
the details of this coupling, a By as will be seen, is 
extremely simple. It consists of a spigot having a shallow 
groove around its outer circumference, and a socket with 
two or more sliding catch pieces, the joint being made by 
simply wages - the spigot well up into the socket, so that 
the catches, which are kept up by spiral springs, engage in 
the groove. e is preven an 
ring acting in the manner of a cupped leather, so that the 
higher the pressure the tighter the joint. By thus 
entirely dispensing with the use of screws, it seems 
to us that a great advance has been made. Those 
ically acquainted with the extinguishing of fires 
now only too well how important it is to be able to bring 
the jets into action at the earliest possible moment after 
an outbreak, a fraction of a minute often being of the 
= value. Anything that facilitates this should be 
ooked upon as of paramount importance, provided it is not 
deficient in other cts; and though we do not go so far 
as to state that Mr. Morris’s coupling is the best that can 
be devised, it is certainly to our minds a step in the right 
direction, and as such it deserves the attention of all those 
interested in the abatement of fires. The chief advantages 
claimed are that the joint can be made by unskilled per- 
sons in less than half the time it would take a trained fire- 
man to couple up by screwing; no key is required ; the 
operation of coupling is performed with nearly the same 
facility in total darkness as in the light, and that a twist 
can out the hose the of water 
is on, the groove in the spigot admitting of its being readil 
turned round. these are of Mr. Morrists 
coupling has been well tried in many provincial towns, and 
has, we understand, invariably given satisfaction. 
It would be interesting to have some details of the expe- 


rience of different engineers in re to the preparation 
of filter-beds and the of Each 
shows a full-sized section of its filter-beds, and, to the un- 
initiated, the series appears more like an exhibition of the 
number of different combinations that can be obtained 
with the three or four materials of which the heds are 
composed, than examples of actual work. Surely with one 
description of water one form of filtration must be better than 
another, and at the present time, when so much is being 
said about the presence of impurities in potable water, it 
should be worth some one’s while to thoroughly investigate 
the matter, and ascertain what is really the best plan. The 
annexed sketches show the filtering media employed by 


the various companies. The head of water over the beds | b 


varies considerably, but the rate of filtration is practically 
the same for all the companies. 

Fig. 5 shows a section of Bell’s patent double-valve full- 
way cock, as exhibited by the Southwark and Vauxhall 
Company, which has been specially designed to meet the 
requirements of the Metropolitan Water Company, under 
the Board of Trade regulations. There is no stuffing-box, 
and the screwed spindle does not rise when the cock is 
opened. In order to effect repairs, the top cover can be 
unscrewed, and the upper valve removed, without shutting 
down and emptying the main, escape being prevented by 
the lower valve, which is screwed up to its seat in the pro- 
cess of unscrewing the cover, by means of the square 
spindle which, as will be seen from the engraving, imparts 
whatever movement is given to the cover to the internal 
nut forming the lower valve. It is, therefore, impossible 
for the cover to be removed until the lower valve is pro- 
perly upon its seat. The cocks are made of gun-metal, and 
tested to 600ft. head. The Diamond Rock Boring Com- 
pany show cases containing specimens of cores, many of 
them brought up from considerable depths in sinking 
artesian wells. ey also exhibit many of the tools em- 
ployed in boring. 

Though the foregoing is not by any means an exhaustive 
review of the principal exhibits of interest brought toge- 
ther by the water companies, it will suffice to generally 
indicate their nature. Whether itis in regard to statistics, 
maps and plans, models and drawings of engines and 
works, or in re to the numerous appliances used in 
obtaining and distributing water to the consumer, the 
exhibition is practically exhaustive, and Sir Francis 
Bolton, who organised it, as well as the engineers to the 
several companies, on whom much of the work of pre- 
paration has necessarily fallen, are to be congratulated on 
the complete and taking manner in which everything has 

n arranged. 


A RACE ACROSS THE ATLANTIC. 


Tue great ocean race between the National and Cunard Liners, 
the America and the Oregon, was brought to a conclusion at 
2.41 Greenwich time on Wednesday. It resulted in favour of 
the Oregon by about five hours, the America not reaching 
Queenstown until 8.5. The Oregon left about twenty minutes 
in advance. The weather was very fine, and the average daily 
running of the Oregon was over 400 miles, while on Tuesday it 
was 430. The Oregon made the passage in 6 days 12 hours 27 
min., while the America took 6 days 18 hours ; but the National 
Line steamer had a stoppage of two anda half hours on the 
second day after starting, owing to some of the bearings getting 
heated, while the Oregon had a stoppage of only ten minutes. Up 
to two o’clock on the day of starting the Oregon seemed to be 
gaining a little on the America, but three hours later the 
America appeared to be creeping up. Soon after, however, she 
was lost to view, and from that moment neither vessel sighted 
the other, so that matters were rather tame on board both 
steamers. The America went a little more to the south than 
did the Oregon, and her course was eight miles longer, the entire 
journey accomplished by the Oregon being 2819 miles, while the 
America did 2827. The following are the runs of the America: 
— Up to noon on the 9th she made 441 miles ; on the 10th, 302; 
on the 11th, 395 ; on the 12th, 375 ; on the 13th, 393 ; on the 
14th, 428 ; on the 15th, 393. The Oregon’s runs are as follows: 
—Up to noon on the 8th, 47 miles; on the 9th, 426; on the 
10th, 402; on the 11th, 406; on the 12th, 410; on the 13th 
420 ; on the 14th, 430 ; on the 15th, 278. It is a noteworthy 
fact that the consumption of coal of the Americais 180 tons per 
day, and that of the Oregon 280 tons. Taking the best day’s 
run of the Oregon, 430 miles, we find that she burned coal at the 
rate of ‘655 of a ton per mile nearly. The last run of the 
America was 428 miles, corresponding to a consumption of “42 
ton per mile. Whether it is worth while to burn 600 tons of 
coal extra to shorten the passage across the Atlantic by five 
hours, may perhaps be questioned. The last word has not been 
heard on this subject however, and the Oregon has her work cut 
out for her if she continues to race her rival. Meantime the 
Alaska, the greyhound of the Atlantic, seems to be out of the 
racing business altogether. 


PUMPING ENGINES. 

On page 296 we illustrate a pair of high-pressure hori- 
zontal engines, with one pair of double-action plunger pumps, 
fixed behind the engines on a continuous bed, made by Messrs. 
Richard Bradley and Co., Victoria Foundry, Wakefield, and 
designed for forcing water from the bottom of a pit to the 
surface. They make these engines and pumps of various sizes, 
but this is from a photograph of a pair supplied to Messrs. 
John Naylor and Co., of Pildacre Colliery, Ossett. The cylinders 
of the engines are l4in. diameter, having a 3ft. stroke. The 
pumps are double-acting, 6in. diameter, with inlet and outlet 
clack boxes, fitted with brass clacks, These engines are fixed at 
the bottom of the shaft, 120 yards from the surface, and running 
up to thirty revolutions per minute, raise 22,000 gallons of 
water per hour. This firm has just supplied a pair of engines 
and pumps of the same design as above, but with cylinders 16in. 
diameter, to Strafford Main Colliery. They are fixed 200 yards 
from the surface. Also to Messrs. Locke and Co., of St. John’s 
Colliery, Normanton, which engines have replaced a set of 13in. 
lifting pumps, and consequently dispensed with all cumbrous 
spear rods and legs, &c., and which are all giving great satis- 
faction. The advantage of the pumps is in having long stroke, 
consequently less wear and tear on the valves or clacks than 
pumps having short strokes and running at greater speeds. All 


8| the working parts are very easily got at for inspection and 


repairing. These engines can also be adapted for hauling by 
disconnecting the pumps when not required for pumping, in 
which case disc couplings are supplied, or where sufficient storage 


of water can be ,provided, the engines could be economically 
used for hauling and pumping at the same time. In proof of 
the efficiency of these pumps, the same engines that were used 
by Messrs. Locke and Co., for working their 13in. lifts, which 
were only able to deal with 150 gallons per minute, are now 
working two sets of these pumps direct from the piston-rod end, 
as illustrated, and are able to’deliver to the same height 
300 gallons per minute. These engines have been running night 
and day since April, 1882, without having any repairs done to 
them whatever. 


CALCULATING SCALES.—There are not many calculating scales 
which commend themselves to our notice, and very few to 
which we should not prefer a piece of chalk, or a pencil 
lackboard or paper to ¢ or pencil _ We are 
able, however, to give Mr. Lala pod m, A.I.C.E., 
Executive Engineer of the Indian Public Works Department, 
credit for producing a calculating scale, which we have been 
able to use in a few minutes. He has made three scales, one for 
scantling and stresses of beams and trusses, another for thickness 
of retaining walls, and the third for strains on girders. Of these 
we have received a copy of the second, and can recommend it as a 
scale that can be learned in a few minutes, and will save a good deal 
of time. If the other scales have anything like its ogee, Seva 
ee uire a very large sale. Mr. Lala Ganga Ram had better 

evo’ 


te his mind now to a simple scale for continuous girders, and © 


so save some of our correspondents much trouble; it must be 
simple—we can only allow him as much timber and work as there 
is in his retaining wall scale. 

NAVAL ENGINEER APPOINTMENTS.—The 
have been made at the Admiralty :—John T. Coombs, engineer, to 
the Starling; William M’Intyre, engineer, to the Revenge; William 
Annan, engineer, to the Asia, for service in the Mercury; William 
Rowland, chief engineer, to the Eagle; Alexander F. M‘Intyre, 
chief engineer, to the Pembroke, for service in the Chasseur ; 
William Barclay, chief engineer, to the Dreadnought; Henry W. 
White, chief engineer, to the Pembroke, for service in the Benbow; 
John R. Harvey, chief engineer, to the Pembroke, for service in 
the Warspite; James Wootton, chief engineer, to the Asia, for 
service in the Camperdown ; William T. C. Brewer, chief engineer, 
additional, to the Asia; Thomas H. Hyde, Henry T. Hammond, 
and John H. Walton, engineers, to the Dreadnought; Cornelius 
Pitt and William Rabbidge, engineers, additional, to the Presi- 
dent; James H. Watson and William J. Waugh, assistant engi- 
neers, to the Dreadnought; William Walker, engineer, to the 
Decoy; John Kerr, engineer, additional, to the Audacious ; ——— 
William Noll, assistant engineer, to the Wye; William H. Michell, 
engineer, to the Mallard ; John G. Stevens, engineer, to the Cam- 
bridge, for service in the Gorgon; Edward J. Rutter, assistant 
engineer, to the Asia, as supernumerary. 

LIVERPOOL ENGINEERING SocieTy.—The ninth meeting of the 
session was held on Wednesday evening, the 8th inst., at the Royal 
Institute, Colquitt-street; Mr. R. R. Bevis, jun., in the chair, 
when a paper, entitled ‘Inland Navigation Works abroad,” was 
read by Mr. R. L. Tapscott. The author in treating of his subject, 
dwelt on the accomplishment of the great canal works of recent 
years as a@ result of the improvements in the various mechanical 
appliances now substituted for hand labour, and the benefits thence 
arising; instancing the successful maintenance of the Suez Canal 
as the forerunner of the many suggestions for inland navigation 
now brought forward. Admitting the difficulties of the Panama 
Canal to be considerable, he held that they were yet of a similar 
nature to what have been overcome before; but, all taken together, 
presented an unparalleled series. Whatever the cost, however, 
the work had every appearance of proving a financial success. 
Passing on, the Ams Canal was instanced as illustrating the 
surmounting of difficulties which the early part of this century 
dare not approach. Amongst the other works and schemes 
mentioned were the entrance to the Mediterranean by means of 
the Garonne River, the flooding of the Sahara, the draining of the 
Zuyder Zee, the improvement of the Neva, and the piercing of the 
isthmuses of Malacca, Florida, and Corinth. 

A New TRANS-PYRENEAN System.—Attention has 
long been drawn to the insufficiency of the railway accommodation 
between France and Spain, which, considering the itude of 
the interests involved, is certainly ona very limited e. While 
the Alps have been pierced in several pluces, revolutionising the 
travelling between Italy and North Europe, the Spanish and French 
traffic has had to content itself with two lines on the extreme east 
and west of the Peninsula—the one from Gerona to Port Vendres 
by Banyuls, the other from Hendayeto Irun. The reason of this. 
of course, is, that it has not been considered feasible to tunnel 
through the Pyrenees from a commercial point of view. The inter- 
national traffic by these two lines at the present time is at the rate 
of about 60,0008. per kilometre, but the great increase that has 
arisen on the Italian lines since the increased accessibility, quite justi- 
fies the idea that the Spanish trade with France languishes for want 
of communication. It iscertain that the existing lines from Bordeaux 
and Bayonne to Madrid, and from Cette to Perpignan and Barcelona 
do not meet the requirements of the age, and it certainly seems 
preposterous that a city like Toulouse, with 150,000 inhabitants, 
should be obliged to make a round by Perpignan or Bayonne, a 
distance of from 250 to 300 kilometres, to keep up its trade with 
northern Spain. It is now proposed to make two great trunk lines 
across the ne aga one called the Noguera-Pallaresa line, the 
other that of Canfranc. The first of these will start from Toulouse, 
and ing through St. Girons, will cross the Pyrenees not far from 
the head waters of the Garonne, near the Pic de Maladetta, and 
from thence to Lerida, which is already in connection with Saragossa 
and Madrid. This, however, will not be the unly advantage, for a 
direct southward communication would be opened up from Lerida 
to Tortosa, Vinaroz, Valencia, and Carthagena, effecting a saving 
between the last-named city and Paris of 366 kilometres. More- 
over Carthagena is not more than six or seven hours from Algeria ; 
and although a considerable ~— of traffic, both goods and passen- 
gers, would continue to be tched from Marseilles, many would 
prefer the more — journey by rail to Carthagena, which at the 
very outside, would place Paris at only 50 hours from Oran. The 
present postal arrangements between France and her Algerian colony 
are not satisfactory, and would be very greatly improved the 
proposed line. The actual amount of Pyrenean tunnelling will rot 
exceed seven kilometres—4$ miles—or, including the approaches 
on either side, about 36 kilometres—23 miles. The second, or 
Canfranc line, does not offer so many advantages, at all events in 
an international sense. It will leave the existing railway from Dax 
to Pau and ascend the valley to Oloron, tunnelling for nine kilo- 
metres a little to the west of the Pic du Midi, and descending into 
—. at Taca, from which it will pass through Huesca to Saragossa, 
The actual distance from Paris to Madrid will not be very much 
shortened by this line, though it is expected to tap a good deal of 
trade between Bordeaux, Saragossa,and Arragon. Some opposi- 
on the Spanish side, and more jally wit! a 
Two other schemes have been proposed in substitution, the one 
making a descent from the Pyrenees to Pampeluna, and thus 
differing still less from the distances of the present Irun and 
Hendaye line; the other, called the Roncal scheme, which quits 
France near leon, and after a tunnel of six kilometres, enters 
Spain at Castejon, so as to join the Madrid and Saragossa line at 
Baides. This latter route would really shorten the distance between 
Paris and Madrid by 100 kilometres, but it has a serious objection 
in the fact that the Spanish section of it would traverse a very 
mountainous and inhospitable region, containing only one town, 
Soria, and that with not more than 6000 inhabitants. hile, there- 
fore, the Noguera-Pallaresa trunk line would open up a rich inter- 
national and 1 trade, there are scarcely sufficient pasa. 


either in the Canfranc or Roncal schemes to make them s 
commercial undertakings. 
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BOATS FOR THE KHARTOUM EXPEDITION. 
MESSRS. COCHRAN AND (O., BIRKENHEAD, BUILDERS. 


ELEVATION 


— 


THE accompanying engraving illustrates one of several boats , recently been tested by 

built for the Nile by Messrs. Cochran and Co., Birkenhead. | following results:—The boiler is 4ft. jin. diameter inside by 
pecification :—Length, | 10ft. high over all, being made to work at a pressure of 75 Ib. 
32ft.; breadth, 6ft. 9in.; depth, 2ft. 9in. Keel: Sided, 2}in.; | on the square inch, the top being supported and strengthened 
moulded, 3in. Stem and post sided, 1jin. Floors: Sided, lin.; | by four gusset stays. The fire-box is made semicircular on top 
wn to shape or solid, four. | with an uptake joining a cross tube of 16in. diameter. The 
Sided, {; moulded, beam end, 3, upper end, 4; number not | gases travel along this tube, which crosses the boiler, into 

; secured to | another uptake or chamber; then through fifty-four cross tubes 


They have been built to the following s 


moulded, jin.; kilned, nineteen ; 


less than 60. Gunwales: Deep, 13; thick, 1}; 
transom with knees. Thwarts: seven, 7in. wide, with two iron 
knees at each end. Planks: Zin. thick, not fewer than fourteen 
each side. Mast thwarts: two, 84in. wide at middle, tapered 
to 7in. at side. Keel, gunwales, copping to gunwales, rubbing 
pieces, bilge keels—two each side—floors, futtocks, to be of 
Canada elm. Garboard strakes, top strakes, keelson, hog piece, 


| 


| 


risings, rudder, to be of English elm. Planks: Any kind of | 
pine except pitch pine, free of knots, or of English fir. Stern 


bench, 12in. wide, secured with knees, two portable seats, back- 
board ; foot-boards, four on each side ; bow and stern flats ; to 


be of fir. Stay band, stern band, keel band—}in. half-round— 
to be of iron galvanised. Rowlocks: Galvanised iron, one at | 


each end of each thwart, one at bow and one at stern, each to 
have a lanyard. Two boat hooks, six pushing poles, 15ft. long, 
tipped with iron. Two grapnels, with six fathoms 3in. rope to 
each. Three hard wood rollers, 4in. diameter, 4ft. long, with 
iron hoops each end. Oars to be of ash wood, 15ft. long, 
12 in number, with copper strip on blade, but without leathers. 
Awnings to be of light canvas, two wood poles, and with hooks 
secured to the mast. Rudder to be fitted complete with yoke ; 
@ spare rudder, with appendages, to be provided at the rate of 
one for every ten boats. Rig as per sketch, with light canvas, 
and with 12ft. hoist of sail ; to be provided with usual tack and 
sheet hooks, mast clasps, belaying pins, &c.; the masts to be 
long enough to admit of 2ft. more hoist of sail. The boats are 
to be copper fastened throughout, and to have three coats of 
paint, the third coat to be a light colour. 

The whole of the work is to be carried out generally in 
accordance with the foregoing particulars, and all the usual and 
necessary items of fittings not here enumerated have to be 
carried out without extra charge, and it is to be distinctly 
understood that the price named for building the boat is to 
include the entire cost of building and fitting her for the service 
intended. The whole of the work has to be completed to the 
satisfaction of her Majesty’s officers, and a fine of 20s. per diem 
per boat will be inflicted for every day a boat is delayed in com- 
pletion beyond the time named in the contract. The boats are 
to be delivered at Liverpool free of cost. 


THE HYDE DUPLEX BOILER. 
THE accompanying engraving illustrates a vertical boiler made 
by Messrs, Tinker, Shenton, and Co., of Hyde, near Manchester. 
The engraving explains itself. One of these boilers has 


Messrs. W. N. and R. Dack, with the 


of 2}in. outside diameter. The gases pass twice diametrically 


Total heating surface in fire-box, cross tubes, &c. .. 174 sq. feet 
Water, total quantity evaporated during each test; 
average 


Water evaporated perhour .. .. .. .. «. 1 

Water evaporated per square foot of heating surface. 6°07 Ib. 

Water evaporated per Ib. of coal .. .. .. .. 

Equivalent quantity of water evaporated at 212 deg. 10°83 1! 
In a third trial Wigan hard 7ft. coals were used. 
Test with W 7ft. coals : 

Duration of trial, from 2.25 p.m. to 4.55 p.m. .. 


Steam pressure average .. . 
Quantity of coals burmed .. .. .. 2001b, 
per square foo 
Area of grate surface .. 
Total heating surface in fire-box, cross tubes, &c. .. 174 *9 ft. 
Water, total quantity evaporated during test ... 1 Ib. 


Water evaporated perhour .. .. .. 
Water evaporated per square fovt of heating surface. 5°2 Ib. 
Water evaporated per Ib. of coals .. .. .. « 
Tem ture of feed-water .. .. .. .. 100deg. 
Equivalent quantity of water evaporated at 212 deg. 122] b. 


A STeamMER TO RuN UNDER WaTER.—There is being built 


across the boiler. The total heating surface, taking fire-box 
and uptake cross tubes, &., is 174 square feet. The first and 
second trials were made on October 8th and 9th, 1883, the coals 
used being Wigan slack, bought and taken in the ordinary 
course. 


Tests with Wigan slack : 

Duration of experiment, from 2.15 p.m. to 4.15 p.m. 2 hours 

Steam pressureaverage .. .. .. «+ ++ 

Quantity of coals burned .. .. .. Yr 
per hi 05 Ib, 


square foot of fire-grate 15 lb. 
andl 


at the Delamater Ironworks an iron steamboat designed to 
run under water. It is 30ft. long, 74ft. broad, and 6ft. 
deep. Water ballast under control of the crew will enable 
them to sink or float her, and by the device of two rudders, 
whose planes are at right angles to each other, she can be 
pointed in any direction. The usual outfit of electric engines. 

compressed air, and diving suits, with which readers of 
Jules Verne are familiar, is included in the design. In war 
times she can also be used as a torpedo boat. 

THe MANCHESTER SHIP CANAL.—Some time since— 
July 2nd—an article appeared in the Liv: 1 Daily Post 
suggesting what the writer considered the best course for 
the Ship Canal. This course has now been ad 
the promoters for their ensuing application to Parliament. 
The following is from the article referred to :—‘‘The plans 
show a length of thirty-one miles of training walls 
laid in the bed of the river, the principal channel being in 
the centre of the river with a ing wall on each side of 
it, and peng mmaing was to form channels to the river 
Weaver and Ellesmere Port. If only one training wall is 
used on the Cheshire shore, extending from Runcorn Bri 
to Eastham Ferry, a _ of only twelve and a-' 
miles would be required. deep water entrance to the 
canal could bemade at Eastham; Runcorn, Ellesmere Port, 
and the Weaver would be accessible at all states of the 
tide; the bed of the river would be undisturbed, and the dock at 
Garston uninjured. The upland water would be allowed to flow 
down the of the river as it does at present, and the ‘fretting’ 
action would be preserved, by which the silting up of the estuary 
prevented. In order to compensate for the space reclaimed from 
the river, the promoters should be compelled to dredge a certain 
quantity of sand from the river bed annually. If two training 
walls are employed, so as to form a channel on both the Lancashire 
and Cheshire shores of the Mersey, only 24 miles of training wall 
aa with the proposed length of 

miles,” 
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WILLIAMS’ ELECTRICAL TORPEDOES AND 
SYSTEM OF COAST DEFENCE. 

Since the first use of floating explosive magazines in 1585 at 
the siege of Antwerp, when an Italian engineer succeeded in 
demolishing a bridge on the Scheldt, and thereby drawing atten- 
tion to the importance of this method of attack, numerous 
devices have been employed by the various Governments of the 
world to effect the greatest damage with a minimum expenditure 
and risk. Submarine fixed mines and drifting torpedoes were 
the means suggested, 
until Captain Ballard, an 
English officer stationed 
in India, proposed operat. 
ing controlling ships’ 
launches ing 8 

py ai electrical 


base of operations. A few 
years after the time when 
Captain Ballard suggested 
his method of keeping 
under control an explo- 
sive magazine, Colonel 
Lay, the inventor of the 
torpedo bearing his name, 
proposed a somewhat 
similar arrangement, and 
he has constructed and 
oy in operation a num- 
of his torpedoes in 
various countries of the 
world, and notably in 
Russia and the United 
States. Colonel Lay’s 
labours have } roved be- 
io doubt the practica- 
ity of operating tor- 
pedo boats by 
machin ereon con- 
trolled from the base 
through the medium of 
an electrical cable. 


able and controllable torpedoes, which radius is limited only by 
the length of the i ( cable, which length can be 1} 
miles (more or less), These means secure an effective weapon 
at all times under command from the base of operations over a 
radius of 14 miles, as against a radius of 50ft., which is the 
estimated ive range of destruction for fixed mines contain- 
ing an equal explosive charge. 

lhe movable torpedoes operated from the shore can be 
supplied with electric power from the main circuits extending 
along the coasts from the developing source, at any distance 


ling devices can extend from such buoy to the operator along 


the shore, who will close the circuit from the reserve or main 
supply circuit. Fig. 2 illustrates a sectional elevation of an 
electrical torpedo provided with mechanism at the stern for 
operating the rudder electrically, and the force is regulated by 
an automatic or manually-operative variable resistance inter- 
posed in the electrical circuit at the switch board of the cable. A 
circuitreverser and variableresistance arearranged upon the switch 
board, so that the operator at the base can change the direction 
of the current and regulate the force applied through the medium 
of the electrical cable in 
such @ manner as to ad- 
just the rudder to port 
or starboard, and, if so 
arranged, to maintain it 
at any angle by varying 
the resistance in the cir- 
cuit. The rudder me- 
chanism can be operated 
by the electric energy 
stored on board the tor- 
pedo through the medium 
of an electric circuit 
thereto from the electric 
accumulator provided 
with a circuit closer and 
variable resistance worked 
by the force 

through the paying-out 
cable. The force passing 
therethrough is regu- 
lated by a pressure regu- 
lator and controlled by a 
circuit reverser and vari- 
able resistance upon the 
keyboard. Means are 
also employed for indi- 
cating to the operator 
the position of the rud- 
der at any moment, and 
such position will corre- 
spond to some defined 
resistance introduced at 


Serious difficulties have 
attended the development 
of movable and control- 
lable torpedoes principally 
on account of the means 
employed for supplying 
power for the operation of 
the machinery. For sup- 
plying power Colonel Lay 

employed carbonic 
acid gas, thi 


any given moment in the 
circuit. The mechanism 
combined with the rudder 
can consist of an arrange- 
ment of compound sole- 
noids, the armatures of 
which are connected to 
a lever on the rudder 


head, or a small electric 
motor can be employed 


d the manufacture of which is in all cases attended with ; from the electric power station or base from which the movable | for operating worm gearing in, or combined with, the rudder 
serious difficulties, and especially on board of men-of-war, where | torpedoes are operated or supplied. Any natural force, fuel, or | head. 


The rudder is brought back to the midship or normal 


its manufacture is practically prohibited. The use of such a | other means can be employed for the development of the electric | position by springs or counterbalance weights. 


medium as gas or air under compression for such purpose is | force, which can be transmitted through the main circuits with | 


attended with other serious diffi 


do such means render practical pl 
weapons, except to a limited extent, for the defence of harbours, 
coasts, or coaling stations. 
The Whitehead or fish o is started from the base of 
operations upon some definite line with the steering mechanism 
set in some definite posi- 
tion, so as to direct the 
torpedo towards the ob- 
ject of attack. The me- 
chanism and performance 
of the weapon is of the 
highest class, and is a 
striking evidence of in- 
genuity and skill; but it 
is impossible to operate 


TU 


| placed to hold a reserve of energy. The accumulators at such 
| stations can be compounded so as to be at all times ready for 
supplying power and being charged, except when the limit of 
storage is reached. Electric cut-offs are provided in the loop or 
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such w with cer- 
tainty or precision 
rough water or 
across currents or tides, 
or in other positions than 
in close proximity to the 
object of attack, where 
such weapon will always 
find a field. But as it is 
desirable to do effective 
work at a distance, it 
seems impossible to avoid 
the employment of wea- 
pons which can be 
operated at long ranges 
and be kept under con- 
trol from the base of 
operations at all times, 
soas to bedirected against 
the object of attack with 
precision, This result 
can only be realised by 
use of movable and 
controllable torpedoes, 
The adjoining engrav- 
ings illustrate a system patented by Mr. J. S, Williams, 
an American gentleman, of Montague-street, Russell-square, 
of working electrical torpedoes, launches, and torpedo-boats, 
and the appliances he proposes for their equipment and his 
method of utilising a system of electrical appliances for 
the defence of sea-ports, harbours, coast, and coaling stations. 
We use Mr. Williams’ own words in describing this invention. 
Fig. 1 illustrates men-of-war or vessels attempting to force their 
way into a harbour defended by such means. The movable 
controllable torpedoes are indicated by letters of reference 
A connected through the medium of paying-out electrical cables 
G with the base of operations upon the shore at C, and the 
launches and floating torpedo batteries or vessels D. Several 
lines of torpedo defence or attack are shown, and illustrate the 
hostile vessels coming within the destructive radius of the mov- 


The motor of the torpedo, as illustrated, is composed of a 


ties and disadvantages ; nor | high tension or pressure to the power stations along the coast, number of disc-shaped armatures fastened on the shaft, com- 


the employment of such | or to the floating magazines, where electric accumulators are | bined with the screw propeller; the field magnets, being also of 


disc form, are arranged so that the armatures revolve within 
close proximity, but not touching the pole surfaces. This 
enables an exceedingly high efficiency and great power to be 
realised from a motor of light weight. This construction of 
motor is specially suitable 
for use in the equipment 
orvuorp 
and permits an increase 
of the power of the motor 
in either of two direc- 
tions, i.¢., either by in- 
creasing the number of 
discs of a given diameter 
upon the shaft, or by in- 
creasing the diameter of 
the dises, both of these 


energy in a small space, 
and with light weigh’ 

and so as to command 
an amount of energy re- 
presenting the power ne- 


cessary for a speed of 25 
miles an hour or more. 
In the electrical circuit, 
between the motor and 
accumulator, variable re- 
sistances and other go- 
verning-devices are inter- 
posed, by which the cur- 


derived circuits from the main to cut the magazines out of the 
circuit when such predetermined limit of en is in 
reserve, and means are employed to prevent the kward 
flow of the current towards the source from the power 
stations supplied from the main or other circuit. Means 
are also employed to automatically regulate and prevent 
any excess of current passing through the circuit in which 
the accumulators are included. The discharging circuits from 
the reserve magazines can be connected at the will of an 
operator with an electric circuit, including electric magazines, 
forming part of the equipment of the launches, vessels, or 
torpedoes, so as to supply electric power thereto. This can be 
acccomplished at the Shawves or through the medium of a cable 
buoyed along the coast, so as to obviate the necessity of the 
launches or vessels returning or running into harbour. Signal- 


rent passing to the motor 
isreg d +, 4, lly 
in accordance with the 
speed of the motor, or 


with the electric pressure in the circuit from the accumulator. A_ 


circuit closer or variable resistance operating in the circuit is con- 
nected by the cable with a variable resistance at the switch-board, 
and operated by the current controlled thereby. The force to the 
motor can be regulated, controlled, or stopped at the will of the 
manipulator at the switchboard placedat the point from which the 
torpedo is despatched. Signalling devices or guide rods O for in- 
dicating the position and direction of movement of the torpedo to 
the operator can be arranged to be raised and lowered, through the 
medium of electrical appliances P, at will, Ly a current sent 
through the paying-out cable from the keyLourd at the base of 
operations. Tixed means or sight rods can be used, and hooded 
incandescent lamps O? can be carried be Phage signal or sight rods, 
by which means at night or in the day the operator will be 


enabled to direct the torpedo to the object of attack in spite of 


| j 
| 
| 
cable connected with the 
| 
cu. 
Fic.2 — ‘ 
= 
\ 
methods giving increased i 
— FIC.4— power in direct ratio to 
ma o the increase of size. The 
battery ¢ is especially 
designed to store the 
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adverse or cross currents, or a change in the position of the 
vessel under attack. 

The body of the torpedo containing the machinery and explo- 
sive can be arranged to be any desired depth below the surface 
of the water, and be supported by a buoy as a shield, or be 
covered by a protection against shot, the displacement of the 
torpedo being regulated in accordance with the means employed 
for maintaining it the desired distance below the surface. The 
torpedo can be ballasted and provided with fins to offer the 
necessary resistance to the action of the propelling machinery. 
The electrical paying-out cable G is shown in a coil in proximity 
to the chamber at the bow, which is designed to carry the 
explosive charge in a fixed or detachable magazine,. arranged 
when detachable to drop a determined distance, and to be fired 
electrically by the operator or automatically, 

Fig. 6 illustrates an apparatus in which a dynamo is operated 
by a rotary engine having a throttling device controlled electric- 
ally by the current passing through the discharging circuit of 
the generator; the circuit of the generator is connected with 
the paying-out cable of the torpedo, through the medium of the 
key-board, in which a variable resistance and regulating devices 
are employed for controlling the operation of the torpedo. 


the lake pulsates at intervals of three and a-half seconds by a 
sudden increase of volume, and the stream above, flowing over the 
level paved bed, presents the appearance of a ladder of low advanc- 
regular intervals of about 40ft. over the 


ing waves occurring at 


Ni 
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Electric magazines are shown arranged to operate in the dis- 
charging circuit of the generator, and to be connected with the 
applances forming part of the equipment of the torpedo through 


the medium of the paying-out cable, in conjunction with which 


is the circuit-closing devices of the switch-board under 
the control of the operator at 

the stations. Automatic electric 
pressure regulators are used in 
the circuit from the source, so as 
to reduce or regulate the pressure 
to some pre-determined limit. 
Thecircuit controllersand manu- 
ally operative variable resist- 
ances upon the switch or key- 
board can have indicators con- 
nected with them. Under such 
conditions with the circuits 
and appliances upon the torpedo 
constructed to a known 
standard, the control of such 
torpedo in all its movements 
and operations is easy and 
certain. Such appliances are 
especially designed for use 
upon men-of-war or steam 
or electric launches when the 
torpedo vessels are not 
equipped with electrical maga- 
vines. Fig. 5 illustrates a 


ower slope of 1 in 12, and at less regular intervals of about 12ft. 
| over the steeper slope of lin 9. Of the motion of the stream over 
| the lower slope of 1 in 12 the following particulars were noticed: 
| A floating body travels at the rate of 9}ft. per second, but this 
does not represent the speed of any part of the water. The wave- 
heads advanced at the rate of 13ft. a second, and the intervening 


floating fort or battery 
equipped with machinery, 
electrical apparatus, and torpe- 
does, as illustrated in Figs. 2 
and 6. The floating fort or 
battery equipped with elec- 
trical or other machinery for propelling can be anchored in suit- 
able positions, or moved from place to place to be in torpedo 
range of a fleet, or in a suitable position for supplying torpedo 
launches with torpedoes, and electric or other means of power. 
Fig. 3 illustrates a steam launch, and Fig. 4 an electric launch 
fitted with electrical appliances and compartments containing a 
means for carrying and discharging electrical torpedoes. By the 
employment of such means, and a well organised system of 
coast defence, it will be practically impossible for hostile vessels 
to land troops or to inflict a serious damage upon shipping or 
seaport towns. Any extent of coast or estuary can be thoroughly 
protected by launches, light vessels, and appliances operated 
from fixed electrical stations, supplied with power and means of 
operation from any point however distant. For carrying such a 
system into practical operation, the cost will, it is claimed, be but 
a tithe of what would be required for placing an inefficient system 
of fixed mines and forts, or for building men-of-war for coast 
defence, as men-of-war are practically defenceless against a 
greater number of high-speed launches equipped with movable 
and controllable torpedoes, the reasons for which are obvious, 
as a sufficient number of such launches would cover a greater 
distinctive range than the vessel which depended upon the 
— of its guns, or those combined with uncontrollable tor- 


THE FLOW OF STREAMS. 

THE following notes by Mr. George Maw, of Benthall Hall, have 
been sent to Nature by Mr. J. P. G. Smith, and will interest some 
of our readers :—‘* As I know you have been making observations 
on river carrents and the effect of friction on the motion and 
passage of streams, I send you the accompanying notes on a very 
curious case we met with near the Lake of Thun. It isan extreme 
illustration of the action of gravitation and friction working, as it 
were, in opposition. I have often observed something of the same 
kind before, but never so well marked. Looking up the stream 
from the lake, the effect was just like a long ladder of low waves 


“My 

T — 


4, 
“in 


ing you, each separately breaking over a low fall into the 
The intermittent flow of streams familiar to us, from the 
tion of the cataract to the slower rise and fall at regular 
intervals of less precipitous streams, is strikingly illustrated in a 
mountain stream flowing into the Lake of Thun, near Merligen. 
The lower of its course over a small talus or sloping delta has 


lake. 
rapid Pp i 


been artificially banked up as a straight channel 15ft. wide, everly 
paved and walled with stone. The oad ay has an inclination of 
about 1 in 12, and the upper part to is the mountain gorge a 
slope of about 1in 9, It flows directly into the lake, and, viewed 
from the lake, 


presents a remarkable appearance. The fall into 


stretches of stiller water—as nearly as I'could judge—at“about 6ft 
a second. It is evident that the upper and lower currents are 
travelling at different rates—the Eottens current retarded by 
friction, the surface current advanced over it by gravitation, 
accumulating at intervals of about 40ft. into wave-heads of a semi- 
circular form, the sides being bent back by latent* friction. The 
motion of a floating body in the stream of advancing waves is very 
i A piece of wood thrown in at A, just in front of the 
advancing wave, No. 1, is for a moment carried forward by it, but 
the slower lower stratum gains the mastery, and the wave advances 
in front of the wood, which is successively found at B, C, D, E, 
&e., relatively to the advancing wave-heads, the floating wood 
recedes up the stream, though actually advancing ata rate between 
that of the upper and under or ground current. The waves occur 
at intervals of about 40ft., and occupy a trifle over three seconds in 
passing over the space that separates them. Of the motion of the 
stream over the steeper slope of about 1 in 9, the followin 
tate eet were noticed: A floating body travels at the rate o 
. per second, The wave-heads were less clearly defined than 
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on the less steep incline, and it was difficult to accurately measure 
their rate of advance, but as in the other case they rapidly overshot 
a floating piece of wood. They occur at much shorter intervals— 
about 12ft.—than on the less steep incline.” 

Mr. Smith’s observations referred to by Mr. Maw were made 
upon the current of the river Severn with a view to explain the 
cause why the men who navigate the barges, in descending this 
river by are enabled to steer with a 
moderate degree of effectiveness. e power results from the 
different velocities of the current at and beneath the surface. A 
little below the surface—roughly speaking, at about one-fifth of 
the actual depth—the current seems to have its maximum velo- 
city, and consequently the hull of the vessel floating down the 
stream is immersed in water flowing more rapidly than that at the 
surface, on which the rudder for the most part acts, 

He says :—“‘ I was able to demonstrate this fact by the following 
simple experiment :—Having noticed that leaves of trees, after 
lying for some time on the ground and nearly saturated with 
water, become almost of the same, and after a long time of greater, 
specific gravity than water, it to me that such leaves, 
while in the first-named stage, would show what I desired to know, 
namely, the relative velocities of the stream at different levels 
below its surface. Two straight bars of wood, each about 13ft. or 
14ft. long, were tied together at one end; between the two the 
foot-stalks of a number of poplar leaves were inserted—this kind 
was chosen because of the length of the foot-stalk for insertion 
between the bars, and its brightness of colour rendering it more 
visible in the depth of the water; the bars were charged with the 
leaves at intervals of about 3in., and then, choosing a place where 
the river was of suitable depth, the bars charged with leaves were 

lunged into the water, the cted ends touching the d. 
Phe water was so clear that every leaf remained visible; then I 
seeing every loating away, ———- as lepth very 
nearly the same relative position. Floating with the stream in my 


* Lateral here is obviously intended. 


e force of the current onl, 


boat, I soon saw those nearest the bottom gradually laggi 
behind, and still more was I gratified when, after pesenetiats ahont 
forty yards, the leaves that were about 2ft. below the surface had 
distanced those at the surface in an unmistakeable manner by at 
least 3ft., the current being about 4ft. per second, the whole series 
forming a curve, as is here shown. Greatly pleased with this first 
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experiment, I was not satisfied till I had repeated it again and 
again, not only on that occasion, but when the wind was blowing 
down the river, and therefore should have accelerated the leaf at 


the surface, which it undoubtedly did; but only the leaf on the 
surface, and that to a much me A degree than I ted, and it 
left unaffected all that were beneath. A calm day is the best for 


this experiment, because the ripple renders it difficult to see below 
the surface. The water must, of course, be clear—a condition 
with which we are much favoured in this river, Mr. Maw’s 
observations of the different velocities of the pieces of wood and 
the wave heads are quite in harmony with mine; the depth of the 
water in the stream at Merligen would be only a few inches, and 
pieces of wood were immersed so deeply that they would be more 
affected by the retarded current four-fifths below than by that one- 
fifth at the surface.” 


THE Boston ELECTRICAL EXHIBITION.—The prelimi arrange- 
ments for the Boston Exhibition are progressing. The officers have 
been appointed, an advisory board formed, and electrical people 
generally notified that it is to be opened on the 24th of Novem 
next. It will be held in the building of the Massachusetts 
Charitable Association, and continue about five weeks. Goods will 
be received between the 5th and 19th of November. It follows 
very closely upon the Philadelphia Exhibition, and must n ily, 
in many —s be a duplicate of that, if the display is complete, 
If these exhibitions can be made commercially successful, it is 
scarcely possible that there will be too many of them, for 
the reason that it is probably the most effective manner 
in which the public can be made familiar with the various 
electrical appliances. The business is already jeopardised in 
certain directions by reason of popular ignorance of the subject, 
and if there are those who still believe that immense profits are 
realised in every branch of it, they may learn by examination of 
various exhibits that considerable sums of money must be invested 
before any returns are secured. How far the general public will 
patronise a technical exhibition of this kind, depends upon its 
attractiveness, the character of the people in the vicinity of its 
location, and the price of admission. 

A Curious Yacut.—According to the American Manufacturer, 
Mr. William Astor, of New York, has a yacht which presents many 
peculiarities. The Nourmahal is, we are told, “‘ of steel throughout 
and is said to be the finest craft of her kind in Ametica. Her hull 
is divided into several water-tight compartments. No expense has 

m spared to make the hull of the Nourmahal as strong as 
possible. The engines are of the vertical, direct-acting, surface 
condensing, compound tye and are capable of developing 1400- 
horse power, and will enable the yacht to make from 12 to 14 knots 
an hour. The diameter of the a cylinder is 34in., and 
that of the low-pressure 60in., while the piston stroke is 36in.” 
This is very clear and straightforward. A few lines further on, 
however, we are told that ‘‘ there are four steel boilers, each of 
which is 12ft. long and 8}in. in diameter.” At first we took the 
“*81in.” to be a misprint, but it seems that this is not the case, for 
the propeller, we are told, is 12in. in diameter, with four blades, 
and a pitch of 19ft. We fancy it has not been easy to work in 
a pitch of 19ft. on this diameter. We are quite at a loss to under- 
stand how 1400-horse power can be transmitted through such a 
screw, but then, of course, the boilers being only 8in. in diameter 
cannot develope such a power. We are told, too, that the smoke 
stack is provided with a hood, and stands 30ft. above the deck, 
whether because of the hood or in spite of its presence we are not 
informed. 

THE PENISTONE ACCIDENT.—At a meeting on the 7th October, 
at the Queen’s Hotel, Manchester, of persons and representatives 
of persons who had been killed or injured in the Penistone railway 
accident, it was considered advisable to bring a test action to try 
the question of the railway company’s liability, and for such pur 
pose to form a combination to guarantee a fund for the payment of 
costs. It was further considered that as all would be benefitted 
a favourable verdict, all should contribute according to their 
means to promote that end. Those present at the meeting promised 
to contribute a sum amounting in the aggregate to £600, providing 
a further sum of £400 should be subscribed by others interested but 
not present. The various solicitors present concu’ in the 
favourable aspect such a test case possesses, and a circular has 
been issued to ascertain whether relatives of sufferers not 
present at the meeting are willing to contribute any and what sum 
towards the cost of it. The parties present considered that the 
remarks made by the chairman of the company—Sir Edward 
Watkin—have materially misled the sufferers as to their rights 
against the company and account for the apathy which has hitherto 
been shewn in commencing legal proceedings against the company. 
Messrs Grundy, Boddington and Ball, of No. 1 Princess-street, 
Manchester, were appointed solicitors to act in the matter. 

THE NATIONAL ELECTRICAL CONFERENCE.—The six days’ work 
of the Electrical Conference has terminated very satisfactorily, 
considering the many disadvantages under which it has laboured. 
Of these, one of the most serious was the intense heat which pre- 
vailed—a drawback which will doubtless be avoided in the case of 
any future appointments. It is to be regretted that on this 
occasion, in which the respective advocates of theory and of prac- 
tice in the electrical field have been brought together for the first 
time, under circumstances affording an opportunity for open discus- 
sion, there should have been any apparent disposition to depreciate 
the value and importance of the researches of those who have 
acquired their knowledge from intimat jation wi B 
dynamo machine, the telephone, the telegraph, and the cable. It 
such a ag | existed, this of all others was the occasion on which 
to bury it. It is difficult to realise that in the scientific investiga- 
tion of electricity, where practical experience has wrought so many 
triumphs, it should be asserted that no person has a right to 
express an opinion on any of its theoretical problems “‘ without a 
knowledge of its mathematics.” Such a dictum would have su 
pressed the teachings of a Faraday, whose example alone is - 
cient to prove the unsoundness of the argument. There is work 
for all, and none of us are so wise but that we may gather crumbs 
of knowledge from many to whom the higher mathematics are a 
sealed book. The indispensable value of purely scientific inveist- 
gation is fully scaneiinnl ty all, but it has not fallen to the lot of 
every one of those who are blessed with minds to conceive and 

to execute, to be supplied with elaborate apparatus and 

ample resources with which to demonstrate that a certain theory 
must be correct, when the facts prove the contrary. No; this isa 
free country, and we live in the nineteenth century, and at this 
i period even the importance of the honest working-man 
generally i One of the happiest results of the con- 
ference was the apparent a «se mg of this feeling, as the 
arena of discussion gradually developed the fact that the experi- 
ence of practical men was, after all, as interesting and instructive 
as any part of the proceedings. This was due, no doubt, in a great 
measure, to the presence of a considerable foreign element, which 
has been trained in a school where theory and practice have been 
. The work which has been thus 
now be taken up by individuals 


‘ht into closer 


yor ciously inaugurated shoul 
and associations, in order that it may be ted before the 
enthusiasm wanes.—The Electrician and Engineer, 
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RAILWAY MATTERS. 

CAMELS are, it is said, to be employed as the motive power on 
the last section of the railway built by Russia through the Trans- 
Caspian desert, toward India. 

As it is not very likely to be elsewhere recorded, it may be here 
mentioned that on the 10th inst, a twelve coach Midland Scotch 
express ran clean through Bedford station before it was stopped, 
in consequence of the failure of the leak-off vacuum brake. 

DvuRING the week ending September 20th, 1884, in 32 cities of 
the United States, having an aggregate population of 7,427,300, 
there were 3224 deaths, which is equivalent to an annual death- 
rate of 22°6 per 1000, which is 3°1 less than the rate of the preced- 
ing week. 

Vanity Fair has recently been writing something about con- 
tinuous brakes. As it did not possess the information necessary to 
enable it to tell the truth on the subject, it fell into errors, and has 
had the good sense to employ some one who has the necessary 
knowledge to form a trustworthy opinion, and Vanity Fair now 
announces its conviction the Westinghouse air pressure brake is 
far the best. 

THE Italian Minister of Public Works has received the project of 
a contract for that portion of the Macerata-Albacina Railway 
between San Severino and Tolentino, 10 kilometres (over six miles) 
long, and of an estimated cost of 3,287,000 lire (£131,480), of which 
sum 3,000,000 lire (£120,000) for work and materials included in 
the contract, and the balance to be placed at the disposal of the 
management to provide for expropriations, unf: works, &c, 

THE Railroad Gazette remarks that state railroads of Prussia not 
only advertise for Le emp when they have rolling stock and 
materials to buy, but they advertise the bids received. From such 
an advertisement we learn that when the Breslau Railroad Direc- 
tory advertised for ten tank locomotives, six wheels coupled, 

linders l4in. diameter, the eleven bids received varied from 

dols, to 8487 dols.; for a set of reserve axles for these engines 
the bids were from 900 dols. to 1625 dols. 


Anovut a fortnight ago a French mail train had a narrow escape, 
some one having tampered with the signals, near Carcassonne 
railway station. A similar attempt to prevent the signalling disc 
from working was repeated on Thursday last to no rr. A 
strict watch over that portion of the line was forthwith instituted, 
and has resulted in the apprehension of two lads, both nine years 
of age. These children were perceived by those lying in wait in a 
neighbouring hedge placing stones in the groove at the foot of the 
signal post. On being asked why they had done this, their reply 
was that they were anxious to see a train run off the line. 

Mr. G. R. Dress, the acting minister of works for New South 
Wales, at a recent ting foreshadowed the railway policy of the 
Government of that colony. He stated that the system of light 
lines for level plains in the interior would be included in the minis- 
terial policy; and he expressed ahope that the colonial Parliament 
would this year sanction the construction of 600 or 700 miles of 
railway. He also alluded to — statistics, showing, that last 
year the railways of New South Wales paid a net profit of about 
three-quarters of a million sterling, and that even after deducti 
the interest due on borrowed capital there was still an acti 
profit of £72,000. 


THE French railways have extensive tourist ments, 
but they are not so convenient as those of Germany. e chief 
trouble is, that the tourist is not at liberty to arrange his trip as he 
pleases, but must confine it to one or at most two of the six main 

stems which radiate from Paris. The companies also require 
five days’ notice previous to the issue of any such tickets. On the 
other hand, it must be said that the French railroads give circular- 
trip tickets for much shorter routes than the German; and are 
more liberal in their ments both with regard to baggage and 
to stop-over privileges. The French tickets are for the most part 
good for thirty days only; but on very long routes they are made 
out good for forty-five, or even for sixty days. The discount from the 
regular fares varies from 20 per cent. up; it is usually about 30 
per cent.; but there are certain cases—for distances above 3000 
miles—where it reaches 55 per cent. The rates are not calculated, 
as in Germany, by pre-arranged discounts from the lar price of 
each coupon, but by adding up the total distance to be traversed, 
and charging mileage rates for the whole on a rapidly diminishing 
sliding scale, so that any extra addition to a long route costs 


NOTES AND MEMORANDA. 

THE Scienti we American gives the following relating to a arrel 
of flour:—The cost of the barrel itself is 35 to 40 cents. It 
ordinarily requires from 30lb. to 401b. of coal to drive the 
machinery to make a barrel of flour. Four bushels and 40 lb. of 
wheat, or 275 1b. in all, are required to produce a barrel, or 196 lb. of 
good flour; bran and screenings, 691b.; loss not accounted for, 10 1b.” 

M. Foussereau has found the specific resistance of distilled 
water, in the same apparatus, to vary from 118,900 to 712,500 ohms, 
that is to say, in the ratio of 1 to6. He accounts for this in three 
ways : (1) by the solution of the surface of the containing vessel ; 
(2) by the solution of matter from the air; (3) to the effect of the 
dissolved matter during distillation. Experiment proved that the 
addition of one-millionth of potassium chloride reduced the resist- 
ance one-third, 

M. GARBE has laid down the two following laws in connection 
with Lipmann’s capillary electrometer :—(1) The capillarity con- 
stant of mercury is greatest when the electrical difference at the 
meniscus is ni/, and, as a rule, its value is independent of the sign 
of this difference. (2) The electrical capacity at a constant sur- 
face of an electrode plunged in a liquid is purely a function of the 
electrical difference, independent of the sign of that difference, 
and is, Nature says, least when that difference is nil. 


M. BreErz has made a standard cell which is a modified form of 
Latimer Clark’s mercurous sulphate cell. It consists of a tube in 
which a compressed cake of mercurous and zincic sulphates is 
placed; at one end of the cake the zinc pole is placed, and at the 
other end the mercury pole, On short-circuiting the following 
results were obtained:—Five minutes, 1°440 volts; one hour, 
1 °439 volts; four hours, 1°439 volts; six hours, 1°437 volts; twelve 

hours, 1°434 volts; forty-eight hours, 1°4C8 volts. The resistance 
was 15°700 ohms. 

M. DvTeER has made some very interesting experiments on mag- 
netic shells, He finds that, if thin discs of steel be placed in the 
field of a powerful electro-magnet so as to magnetise them through 
from face to face, when they are removed from the field, they have 
almost entirely ceased to be magnets ; but the faint trace left still 
sho’ that the discs were magnetised as shells. Again, M. 
Duter built up a series of steel discs, either separated by thin 
paper or po eal or placed directly together. This series was 
then magnetised with the discs in the same position as before; now 
on removing the whole from the field he found he had a perma- 
nent magnet, fairly powerful and regularly magnetised. His next 
step was to take the magnet to pieces by separating it disc from 
disc ; each disc was then found to have almost ceased to be a mag- 


net, but on placing them together again he found that he still had | PUTPOSES: 


a permanent magnet, but weaker than before. 

SOLDERING on cast iron differs but slightly from soldering on an 
already tinned surface as sheet tin. If the iron is white iron or a 
thin casting that has become chilled in the casting—iron not 
amenable to the file—it should be cleaned from surface impurities 
by scraping, or scouring and washing in potash water. en dip 
it for an instant in clear water, and wash it quickly with undiluted 
muriatic acid of the ordinary commercial cig Go over it at 
once with powdered resin and solder, with the soldering iron, 
before the surface has had time to dry. Another plan, anda 
better one for soft gray iron castings, is to file the surface clean, 
wash as before, wipe it over with flux made of sheet zinc dissolved 
in muriatic acid until it is surcharged, or is a saturated solution, 
and has been diluted with its own quantity of water. Then sprinkle 
i oa sal ammoniac on it, and heat it over a charcoal or clear 

coal fire until the sal ammoniac smokes. Dip at once into 
melt ed tin, remove, and rap off the surplus tin. 

A NEW development of telegraphy has been instituted by Michela 
in Italy. Nature says he has constructed a machine by which 
signs corresponding to various sounds can be telegraphed. Thus 
we have ractically a telegraphic shorthand, to which the name 
 steno-te phy” is given. Michela’s apparatus has now been 
in regular use for some period in telegraphing the debates of the 
Italian Senate. The transmitting apparatus briefly consists of two 
series of ten keys, each of which corresponds to some particular 
sound. Each key acts in reality like a Morse. key, and thus trans- 
mits a current to the receiving instrument. The receiving instru- 
ment consists of a combination of twenty Morse receivers, to each 
of which is attached a style which marks on the receiving paper 
its proper sign, thus producing a —— message. Great 


practically nothing. speed in transmitting is claimed for this method, and the following 
IN a recent official report some interesting wands per hour 

concerning the construction of a new line of railway between La Hughessimple :. .. .. .. .. .. 43,200 ,, 5 

Guayra and Caracas, this being the only railway in la, tst 

with the exception of an unimportant mining line. The new rail- Steno-telegraphic .. .. .. .. .. .. 10,000 ,, re 

way, which is about twenty-three miles long, is of 3ft. gauge, laid | Accorp1NG to an article ‘‘ On the D ition of C. ts by 


with steel rails | 50 lb, to the , and with cross-ties of 
vera, a wood similar to lignum vite. It has a maximum grade of 
34 per cent., which is continuous from La Guayra to a point 17 
miles distant, with the exception of three short horizontal sections 
at water stations. It has a minimum curve of 140ft. radius; 
indeed the entire line is a succession of curves and reverse curves 
through colossal excavations and over stupendous precipices. The 
total excavation to grade the road bed amounts to 1,650,000 cubic 
yards, or nearly 40 cubic yards of excavation to each linear yard, 
two-thirds of which is through rock, and of which a | pens part was 
removed by dynamite. There are three viaducts and eight tunnels 
in the line of the railway, four of the latter being ted 


Water,” by H. Le Chatelier, in the Chemisches Centralblatt, he 
has studied the ire decomposition of cements by water. 
Hydrated cements when treated with excess of water give up lime ; 
it has hitherto been supposed that the dissolved lime was free 
lime, and it was determined in this manner, hence the varying 
results obtained in different laboratories. These amounts are 
—— to the water used, the calcium salts ceasing to be 

ecomposed when the water contains a certain percentage of lime. 
The free lime may, however, be determined by solution by using 
very little water at a time, and only removing it on becoming 
saturated—1°'3 grms. CaO per litre. 4s this manner no calcium 


through solid stone, from one of which the track debouches upon a 
rocky shelf, at a sheer perpendicular of 1600ft. above the gorge of 
Boqueron, The cost of this railway, equipped with six locomotives, 
poy gees and sixty freight cars, amounted to about 
£400,000, nearly all of which has been contributed by English 
capitalists. The line was built under the supervision of General 
w. A. Pile, formerly minister of the United States to Venezuela, 


Our train stood at a way station; by the side of the track stood 
a hand car, with the name, ‘‘ The Bird,” painted onit. The section 
bossand men were waiting, the Chicago Herald says, for the passenger 
togetout of their way. ‘‘ How did you come to name your car that?” 
was asked of the boss, who puffed at his black clay pipe and 
replied :—“‘ That was the result of a incident, your honour. "Twas 
a good many years ago, when I was a green’un on the section. One 
evening I was ina hi to get from the 342nd mile-post, where 
we worked that day, into town. Ye see, I had a girrul 
thim days—the same whats now down there in the cabin attendin’ 
to the kids. It happened the track inspector was helpin’ of me 
py a bad curve, an’ so whin No. 8 come along, he signals her 
and gits aboard, it being a Saturday night and him anxious to git 
home over Sunday, ye know. An idea struck me all of a sudden, 
and so I said, ‘Get out the ropes, byes, and hitch her on behint. 
‘The byes did it, too, and soon we was whizzing toward town. ‘The 
*taties won’t be cold this night,’ said one of the byes, gleefully. 
‘That beats workin’ of our passage all to pieces,’ said another. At 
first we enjoyed it, but purty soon we got to goin’ faster and 
faster, when it wasn’t sofunny. The senile of the machine went 
up and down like mad; we to let go our hold, an’ if one of 
had struck a man of us, it’ud have killed him dead. We 
had to hang about the edges of the car, an’ it hobblin’ up and down 
an’ Pe go around like a rubber ball. I had just a out - 
knife to cut the rope with whin, begob, a wonderful thing too! 
place. That hand-car just raised herself off the rails and sailed 
right out behind like a flag. Up in the air like a streamer, three 
fut if an inch from the track—an’ it’s the solemn truth I’m tellin’ 
e—we flew along like a birrud. The handles stopped workin’, 
cause [the wheels didn’t touch nothin’ but air, an’ the danger of 
bein’ brained was over. We was a-runnin’a mile a minute thin, 
and for six miles we sailed in the air like a balloon. When we 
slacked up we were so lucky as to hev the wheels of our hand-car 
come square down on the rails, Thin I cut the rope, glad, you kin 
bet, to reach the end of 7, first and last jommney in the air. 
That’s how my car comed to be named ‘ The ye 


pounds will be decomposed, calcium ferrite, the least stable 
compound of all, only beginning to decompose when the solution 
contains about 0°62 grms, CaO per litre. It was found in this 
manner that the slowly hardening cements always contain a large 
amount of free lime, whereas the quick setting are almost free from 
it. By the progressive action of water each of the constituents 
is decom in turn, giving a particular amount of lime per litre 
in the water, which amounts remain constant for each lime com- 
pound decomposed. The — cannot be completely answered, 
as in the solution of the lime there are certain stopping places, 
corresponding to which there have been as yet no lime compounds 
prepared coger age The author is therefore inclined to the 
opinion that silico-aluminates and silico-ferrites are formed in 
hardening, although he has not as yet succeeded in preparing 
them artificially. 

At the Montreal Meeting, Prof. Frankland communicated the 
results of a study of the phenomena attending the discharge of 
accumulator-cells containing alternate plates of lead peroxide and 
spongy lead: (1) The energy of a charged storage: is delivered 
in two separate eigen, one having an E.M.F. of 2 volts and 
upwards, the other an E.M.F. of 0°5 volt and under. One of 
these may be conventially termed useful, and the other useless, ‘elec- 
tricity. (2) The proportion of useful electricity obtainable is 
greatest when the cell is a intermittently, and least when 
the discharge is continuous, G Neither in the intermittent nor 
continuous discharge at high E.M.F. is the current, through uni- 
form resistance, augmen’ by rest. At low E.M.F., however, 
the current, after continuous discharge of the high E.M.F. portion, 
is gay augmented, but only for a few minutes. This augmen- 
tation of current at low E.M.F, after rest is hardly perceptible 
when the high E.M.F. discharge has been taken intermittently. 
(4) The suddenness of fallin potential indicates two entirely distinct 
chemical changes, the one resulting in an E.M.F. of about 2°5 
volts, the other in one of about 0°3 volt. (5) The chemical change 
producing low electromotive force is the first to occur in charging, 
and the last to take place in discharging, the cell. It is the change 
which occurs during what is called the ‘‘formation” of a cell, and 
for economy’s sake, a reversal of this change should never be 
allowed to take place. (6) Currents of enormous strength can be 

ily obtained from storage batteries coment up in parallel, viz. 
a current of 55,000 amperes from only 100 cells. Such a current 
reduces to insignificance the output of the largest hrf ever 
built. It is to be hoped that currents of this magnitude will open 
up new probabilities of research into the construction of matter. 
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MISCELLANEA, 

Four telegraph wires are being added to the west coast 
between England and Glasgow, in addition to those recently put 
on, 

Tue  itannia Company, of Colchester, obtained 
medal for lathes at the International Exhibition, Crystal > 
London, 1884, 


THE sixth annual National Exhibition and Market of Brewers’, 
Licensed Victuallers’, and Mineral Water Trade Machinery and 
at the -Agricultural Hall, on Monday next, 

ctober 20th. 


Ovr Birmingham correspondent says the recent exhibition of 
appliances at Westbromwich has proved a complete success. 
The orders received for gas stoves have more than exceeded the 


most sanguine expectations of the gas committe of the Corpora- 


tion. 


A CRANE, to lift 150,000 kilogs., is being erected on a quay at 
Hamburg, for lifting the 125-ton guns from Herr Krupp’s works. 
The largest crane existing on the Continent is the 120-ton crane at 
Antwerp. We shall shortly illustrate a crane of these Jarge pro- 
portions. 


ON Sunday last about midnight, the heavy surf beating against 
one of the lock gates at Havre dislodged it, and the mass, which is 
made of steel, weighing some 80 tons, barred the entrance, pre- 
venting the exit of ships. Until this obstruction is removed 
arriving vessels will have to make for Cherbourg. 


ARRANGEMENTS have been made for holding a conference 
in connection with the Plumbers’ Congress at the Technical 
Institute, Health Exhibition, South Kensington, on the 20th inst. 
The mayors of forty of the principal towns in England have 
already accorded their co-operation to this object, and many of 
the leading practical plumbers in and about Shades are giving 
their assistance. 


A.MEETING was held at Newcastle on the 8th inst. to a 
for the formation of an institution of engineers and shipbuilders 
for the North of England. Mr. C. W. Hutchinson (of Messrs. 
Armstrong, Mitchell, and Co.) occupied the chair. It was decided 
to form an institute for the reading and discussing of papers on 
engineering and shipbuilding subjects. Another meeting will be 
held on the 22nd to complete the arrangements. 

Messrs. J. DAvis AND Son, of All Saints Works, Derby, have 
just made a new anemometer more particularly for mining pur- 
The chief feature in it is that it indicates not simply 
feet, but feet per minute or per second, making it unnecessary 
to use a watch when taking an observation. It thus also dispenses 
with the assistance of a lamp carrier. In appearance it is much 
like Biram’s anemometer, aud is only about 4in. in diameter and 
ljin. deep. 

THE Birmingham Tame and Rea District Drainage Board held a 
meeting on Tuesday. The Works Committee announced that 
thirteen contracts had been entered into for various operations, 
ten of which were already completed and the others far advanced. 
Alderman Deykin stated that the Board had now practically 
arrived at the close of their operations, and that at that moment 
the whole of the sewage of Birmingham was flowing into the river 
Tame in a perfectly innocuous condition. 


Mr. W. E. Earrortu is just now introducing to the North 
Staffordshire colliery proprietors a new fire-damp detector. The 
apparatus consists of a small india-rubber ball or bag, which may 
be elevated or carried to any part of the workings of a mine, and 
filled with the atmosphere of the place. The detector can be 
made to apply to any kind of lamp. An instrument which has 
been patented by Mr. Liveing for the detection and measurement 
of gas in mines is also attracting attention. 


THE new steamship Ben Nevis, 200 tons burthen, and 54-horse 
wer nominal, built by the Abercorn Shipbuilding Company, 
aisley, and engined by. Messrs. Hanna, Donald, and Wilson, 

Paisley, went down the Clyde on the 9th inst. on her official trial 

fully loaded, and attained a speed of eleven miles hour. This 

steamer has been designed for Mr. D. P. McDonald, of Fort 

William, by Messrs. MacNicoll and Co., Glasgow, and both hull 

and engines have been superintended by them during construction. 

The class is the highest at Lloyd’s, and the steamer is in many 

ts above their requirements, being considered by competent 
judges the strongest coasting steamer afloat. There are two 
steam winches and a donkey boiler, and all the latest improve- 
ments suited for the size and trade, such as Scott’s patent anchor 
housing, into which Smith’s patent stockless anchors are hove by 
the windless direct into pee for the voyage within the line of 
plating, so as not to foul anything, and yet ready to let go at any 
moment, saving the time, trouble, and danger involved in catting 
and fishing ; water ballast, in partial double-bottom and in peaks; 
portable water-tight iron casings in hold over the piping going 
through the vessel’s side; water-tight sliding door, cages of 
being dropped instantaneously in the bulkhead between stoke-hole 

and hold; close ceiling for grain; galvanise:t steel propeller, &c. 

The saloon and cabins are upholstered in the new material, velo- 

ac with polished oak panelling, gilt trusses, &c.,; and side 
eels and beltings have been fitted, formed of steel plating bent 

round and flanged and rivetted to the shell plating. 


On Saturday afternoon the first sod in the construction of the 
Preston Dock and other works in connection with the improvement 
of the navigation of the River Ribble was cut by Mr. Alderman 
Gilbertson, chairman of the Ribble Committee of the Corporation. 
A pontoon bridge had been thrown across the river by Mr. T. A. 
Walker, of Westminster, tor for the works. Mr. E. Gar- 
lick, M.I.C.E., is the engineer of the works, which will comprise a 
considerable diversion of the river, the present bed to be filled up; 
the construction of a dock of 40 statute acres, with entrance gates ; 
a tidal basin of 4} acres, with lock and lock gates; and training 
walls and other works—the whole to be completed by the 1st July, 
1889, for the sum of £456,600. The diversion is to be deepened 5ft. 
more than was originally proposed, for the advantage of the ship- 
building interest, as vessels may then be launched without waiting 
for the spring tides as at present. The dock will be 600ft. wide, 
and 3240ft. long, with a jetty running down the east end, giving 
together 8565 lineal feet of quayage. The lock will be 550ft. long, 
divided by a a of gates. By means of the basin vessels coming 
in at neap tides may lie afloat in the same depth of water as gave 
them entrance to it. This basin will be t. wide and 750ft. 
long, and its gates 60ft. wide. A timber pond will be constructed 
in the old bed of the river. There will be two graving docks—one 
550ft. long, with an entrance of 66ft. wide, and the other 350ft. 
long, with an entrance of 50ft. Near the graving docks will be a 
hydratilic house containing the power for working the lock gates, 
pumping water from the graving docks, working six coal-tips and 
cranes, capstans, &c. It is estimated that these six coal-tips will 
load about 1000 tons per hour. Railways from the dock and lock 
will be in connection with the Ribble Branch, the West Lancashire, 
the Manchester, Sheffield, and Lincolnshire, and the Blackpooi 
lines. The training walls will be extended beyond Lytham, It is 
intended to utilise the soil from the excavations in raising the land 
about the dock and the immediate neighbourhood above the height 
of the greatest floods ; and the walls of the different works will 
be carried up to thesame level, Vessels will be able to sail straight 
into or out of the dock ; and the lock will be capable of docking a 
vessel 550ft. long. To prevent waste of water, the lock will be 
divided into two chambers of 325ft. and 225ft. long respectively. 
The channel of the river, from the dock to the sea, is to be dredged 
and scoured to a depth of 30ft. below high water of ordinary per | 
heh 1 of to the mile. The = i 

t. below high water of ordinary spring tides ; e at 
the sea, sixteen miles distant from the dock, will be S4ft 


high water at ordinary s ‘ing tides, 
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17, 1884. 
FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
VIENNA.—Mcssrs. and Co. 


TO OORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, or con- 
ing y must be accompanied by the name and address 

of the writer, not necessarily for publication, but as a proof of 
be taken of anonymous 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, Rape asses oF for insertion in this column, must, in all 
cases, 


with these instructions, 

8. J.--Mr. C. 8. Madan, Mansfleld-chambers, St. Anne-square, Manchester, 

EnoIngER.— Take out a second patent as an improvement on the first, which, 
= has not gone past the visional stage, you may perhaps drop, 

A Constant SUBSCRIBER.—/t would be impossible to tell what the engine and 
boilers are worth without seeing them, but roughly speaking, we should say 
that they would be cheap at £400. Bither of the boilers ought to give you 
plenty of steam for 25 indicated horse-power, 

E. P.—If your valve has much work to do, you must pack it with a couple of 
small Ramabottom rings at each end, taking care that the rings cannot get 
into the ports. If you can command very accurate workmanship a solid 
piston can be practically tight by turning a number of small grooves 
in oe The lubricant accumulates in these, and will practically 
pack the pis 

C. F.—The mode of ion you speak of is well known in the navy as 
applied to swinging cots in officers’ berths. We cannot say whether the 
arrangement you propose is new or not, but we fancy not, because almost 
every conceivable method of suspension has tried. Nothing short of a 
long search at the Patent-office would settle the question. The action would 
no doubt be as you surmise, 


WIRE NET MACHINERY. 
(To the Bditor of The Engineer.) 
Sir,—I should feel obliged if any of your readers could give me the 
Sheffield, October 11th. H. W. 8. 


FILTERS. 
(To the Bditor of The Bngineer.) 
Sir,—Can any of your readers give me names and addresses of makers 
of powdered or granular filtering media for use in domestic filters ; also, 
the best media for filtering air? H. 8. 


October 11th. 
{Cotton wool is a nearly perfect air filter.—Ep. E.) 


MIDLAND RAILWAY CONTRACTS. 
(To the Editor of The Engineer.) 
Srr,—I notice an error in last week's Enoinger. The I refer 
speak in “ Railway Matters” of contracts being let b 
the Midland Railway Comenny to dyside and Co., Derby; Eastwood, 
Swingler, and Co., and Messrs. Butter, of York. The latter name I 
y Perhaps you will kindly correct your 
your next issue. 
Stanningley Ironworks, near Leeds, October 15th. 


SUBSCRIPTIONS. 


Yearly (incl 
credit occur, an extra charge of two shillings and sixpence annum will 
Cloth cases for binding Tuk Enoineer Volume, price 2s. 6d. each, 
A complete set of Tuk Enxoineer can be had on application. 
Subseri; Thin Pi ies will, until be 
Foreign tions for Thin the Surther notice, 
at the ished rates will receive THe ENnGInrer weekly and post-free. 
iptions sent nied by letter of 
the ¥ preferred, at 


advice to Paper Copies be 
increased rates. 
Remittance Post-office order. — Australia, Belgi British 
"British Canada, Cape of Good k, 
France, yo ibraltar, Italy, Malta, Natal, Netherlands, 
New wick, Newfoundland, New South ales, New Zealand 
West “Coast of Africa, West Cyprus, £1 16s. “Chins, 
India, £2 0s. 6d. = 


Greece, Ionian Islands, Norway, Panama, Peru, Spain, Sweden, 
Chili, £1 16s. Borneo Ceylon, Sava, and Singapore, £3 0s. 6. Manilla, 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings, 
every two lines afterwards one shilling and sixpence; odd lines are 
churged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings inch, All 
tingle adcertisements from the country muat be accompanied by a Post-office 
in payment. Alternate advertisements will be inserted with ail 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
letters to be addressed to the Editor of Tux Enainesr, 163, Strand, 


DEATH. 
Moat eon Thomas Cruse, Warminster, 
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LOCOMOTIVE CRANK AXLES, 

Tue Penistone catastrophe was primarily caused by the 
breaking of a crank axle. The results nh 80 dundee 
that attention has been — directed to crank axles 
ever since. In another page will be found a letter signed 
“W. P.,” which deserves some notice. In the half year 
ending June, 1884, we learn from the Board of Trade 
returns that no fewer than eighty-five crank axles broke 
on British railwa; This is, at first sight, alarming; but 
we are reassured when we find that the number of lives 
lost by the ae crank axles is very small, Indeed, 
it is almost impossible to have a safer accident, if we may 
use the phrase. As a rule, when a crank axle breaks the 


engine still keeps on the road. The driving wheels, if the 


axle is provided with inside and outside bearings, 
can hardly get away; and when single bearings are used, 
either inside or out, the wheel can only be thrown against 
the frame. In fact, it has little latitude for any motion 
save that of revolution. It is to be remembered, too, 
that the gyroscopic action which renders a bicycle stable 
no doubt tends to steady a pair of large driving wheels 
revolving some hundreds of times in a minute. i 
many crank axles are broken just at starting. The wheels 
slipping, only one rail is sanded, when the pull of the 
pistons and the momentum of the wheel on the unsanded 
rail twists the crank shaft across. Be all this as it may, such 
a lesson as that — at Penistone demonstrates quite 
clearly that very terrible consequences may follow on the 
fracture of a crank axle; and imminent peril must be 
incurred should a train running with a broken crank axle 
pass over points or crossings, or even encounter a weak 
place in the road. The best possible safeguard against 
evil consequences ensuing from the breakage of crank axles 
is no doubt a perfectly efficient continuous automatic brake. 
Brake or no brake, every possible precaution should be 
taken to obtain crank axles that will not fail. In pursuit 
of this object engineers have of late years turned their 
attention to steel, and steel axles are used in considerable 
numbers, The question has, however, been raised, is steel 
better than iron for the purpose? According to the Board 
of Trade returns, it seems that it is not, Let us consider 
how far such figures as we have in the Government report 
support this conclusion. 

Of the eighty-five crank axles which broke, fifty-eight 


were of iron and twenty-seven of steel. At first sight | stee 


this seems to be pretty conclusive against iron, but the 
figures as they stand convey little information, The 
number of iron axles in use is much greater than the 
number of steel axles, and this being the case, it is to be 
expected that more failures would be recorded of the 
former than of the latter. To acertain extent, a much 
more accurate test is the mileage run; and this is very 
unfavourable to steel. The iron axles which broke had an 
average life of 206,124 miles, while the steel axles made 
only 166,687 miles, the mileage in favour of iron being no 
less than 39,437. If we take the average performance of 
an English locomotive at 18,000 miles per annum, it will 
be seen that the figures we give represent for iron 
a life of about 114 years, and for steel a life of about 
9} years. But something yet remains to be said; 
the conditions under which the axles are used may 
materially modify the results. It has been known for 
many years that iron axles, at all events, will last twice as 
long with inside bearings only as they will with outside 
bearings. It is further to be remarked that the figures we 
have quoted give an abnormal length of life both for iron 
and steel axles, Taking a wider ow it may be stated 
that the life of an iron crank axle with inside ings is 
but 60,000 miles, and that of one with outside bearings but 
30,000 miles. We do not say that at the end of this mileage 
the axle will break, but that on close i ion flaws or 
bending or other mischief will so manifest itself that the 
axle must be considered unsafe. What the figures are 
for steel we are unable to say; possibly some of our 
readers can throw light on this point. If it can be 
shown that the steel and iron axles of the Board of 
Trade report were all used under the same condi- 
tions as the position of the bearings, then, in- 
deed, “ W. P.” has made out a bad case for steel. Again, 
if it turns out on examination that the greater number of 
steel axles had inside bearings and the greater number of 
iron axles outside bearings, then the case for steel will 
appear worse than ever; and when we remember that 
inside bearings have been used more extensively in modern 
engines than they were some years ago, it seems to be more 
than probable that the old iron axles were worse off 
than the steel axles fitted to the enginesof to-day. Of course, 
too much weight must not be attached to this view of the 
matter. As the figures stand, then, we repeat that the 
Board of Trade returns are decidedly adverse to steel as 
com with iron; and the makers of steel crank axles 
would do well to go further into the question, and obtain 
and publish full particulars of the load, service, and 
assumed cause of the failure of each and every steel axle. 
We should then have some really valuable data to go upon 
which are lacking now. 

Meanwhile, it must not be overlooked that after the 
best has been said that can be said, steel does not stand in 
a very favourable light as a material for cranks. Judging 
from its homogeneity, ductility, and extreme toughness, 
it ought to be very much better than iron as a metal 
for crank axles, and not only this, but so much’ better 
that, no matter what the conditions of their use, as re 
outside and inside bearings, the Board of Trade ought 
not to have more than half a dozen failures or so to record 
for six months, instead of twenty-seven. If the number 
of steel axles is, say, one-third of the number of iron axles, 
then the percentage of failures is fearfully high for steel. 
The proper proportion under such a condition, the failures 
of iron crank axles being fifty-eight, would be a fraction 
over nineteen, whereas it is actually, as we have seen, 
twenty-seven. Nothing can be more obvious than that 
we have here a case for inquiry. But until the matter has 
been sifted to the bottom, locomotive superintendents 
will do well to think twice before they order steel 
crank axles instead of iron. It may be asked how 
and why a crank axle of a material so excellent 
as steel is known to be should be less durable than iron. 
The answer is that steel is full of anomalies in its 
behaviour. It must not be forgotten that at this moment 
next to nothing is known concerning the effects of long- 
continued vibration on steel. It is generally assumed— 
and with some appearance of justification—that iron axles 
lose their fibrous character and become brittle by long- 
continued use. Why should not precisely the same con- 
dition obtain with steel? If such a can take place, 
then the axle which breaks is really a different material 
from that which it originally was. t steel makers may 
cry out and assert that such changes cannot take place in a 
beautiful soft steel is likely enough; but an outcry cannot 
alter facts, There is, too, another point which deserves 


notice. It was long a reproach to iron crank axles that 


they could not be fo sound. Is it quite certain that 
steel axles are much better in this ? At the 
last meeting of the Iron and Steel Institute one 
gentleman ventured, in the course of discussion, to 
ask—Was it certain that cogging an in gave as 
- a result as hammering it? The President told 

im that it was useless to raise such a point for 
discussion, as the success attained by one great firm— 
which he named and we do not—was sufficient proof that 
cogging was as good if not better than hammering; but 
the voice of the meeting was against the President, and 
he had to give way pre rmit the question to be dis- 
cussed. That it is possible for two opinions to exist on 
the point at all is sufficient proof that absolute soundness 
is not invariably secured by either process, and very curious 
statements were heard concerning the impossibility of 
welding mS congenital defects in an ingot either by 
cogging or mering. Something also was said about 
steel being injured by hammering. The - fact is 
that everything is not yet known about steel, and the 
sooner an attempt is e to acquire much wanted 
information which cannot be obtained by a testing 
machine of the ordinary kind, the better. We have no 
desire to raise the old controversy concerning the relative 
merits of iron and steel. The makers of iron have no 
reason to be ashamed of the way in which they have come 
out of the fight. Our principal object in writing as we do 
is once more to and turn attention from that branch 
of inquiry which begins and ends with breaking samples of 
1 by pulling them asunder, or bending them, toa pathas yet 
by comparison almost untrodden. t us have a careful 
investigation of the effect of vibration, percussion, and 
alternating flexure on steel, and note the result. It may, 
perhaps, found that a much harder steel than that 
now used for crank axles would prove better than any- 
thing yet attained. As matters stand, the advocates of 
iron crank axles are not likely to want a stone to fling at 
their antagonists so long as the Board of Trade reports 
on railway accidents are available. 


STEAM ENGINE ECONOMY. 


Ir is very commonly assumed that two conditions are 
essential to steam engine economy, namely, (1) the steam 
pressure must be high, and (2) the engine must be com- 
pound. Opinions are divided as to whether jackeiting is 
essential or not, some engineers holding that it is, others 
that it is not. We have persistently maintained in this 
journal (1) that compounding is not essential to economy, 
and (2) that high pressures are not ne We shall 
in a moment adduce some facts which bear on both these 
points; but in order to avoid all misconception it is 
indispensable that we should make our meaning 
quite clear. We admit, then, that compound engines 
are, as a rule, to which there are exceptions, far more 
economical than simple engines; and that within cer- 
tain limits high pressures give better results than pres- 
sures which are lower. But we maintain that the advan- 
tage gained is not due to compounding or to high pressures, 
but to a combination of conditions in which compounding 
and high pressures alone are very unimportant factors. 
The work to be got out of a pound of steam depends 
on the extent to which it is expanded, and it can be more 
conveniently ex ed in a compound than in a simple 
engine, This is the secret of the success of the compound 
engine. Again, the higher the pressure the further may 
expansion be pushed without augmenting the size and 
weight of the engine. On these two facts hang the whole 
superiority of modern over old-fashioned steam engine 
— These statements are disputed by many persons. 

t is held, for example, that rag Pes | prevents a great 
deal of cylinder condensation, use the high-pressure 
cylinder is saved from the cooling influence of the con- 
denser. This is known as the “heat trap theory.” It is 
also maintained that there is something specially condu- 
cive to economy in high pressure—that, in a word, it is 
good, per se. e facts we are about to cite bear on both 
these points. 

In the report for 1883 of Mr. Michael Longridge, chief 
engineer to the Engine, Boiler, and Employers’ Liability 
Insurance Company, King-street, Manchester, there is a 
very interesting section or chapter devoted to indicator 
diagrams, of which many examples are given. ‘With 
these, however, we are only indirectly concerned. Mr. 
Longridgesuppliesin this section partic of a very excep- 
tional, if not unique experiment. If the compound engine 
be more economical than the simple engine, on the basis of 
the heat trap theory, then the mere act of compounding an 
engine, all else —e unchanged, ought to effect a 
considerable economy. It is next to impossible to find 
sear of such a case. Engines are often Mac- 


aughted, or otherwise compounded; but invariably the - 


pressure is raised at the same time, so that the conditions 
are materially modified. In the case cited by Mr. Long- 
ridge, however, a horizontal condensing engine, with a 
cylinder 38in. diameter and a stroke of 5ft., and making 
forty revolutions per minute, was compounded by placing 
chang: e di m the engine, both compoun 
and are excellent. The in both 
cases was 591b., and the vacuum 12}]b. Steam was 
expanded in the non-compound engine about nine times. 
en compounded the steam was cut off at about half- 
stroke in the high-pressure cylinder. It is not easy to say 
where in the low-pressure cylinder; but inasmuch as the 
whole work done was, non-compound, 329 indicated horse- 
= oa and compound, 307°5, there cannot have been much 
ifference in the ranges of expansion in the two engines. 
We can check the figures to alimited extent by the well- 
known formula for ave pressures when the initial pres- 


sure and range of expansion are known, and by this rule the 
steam was expanded nine times. The initial cylinder 
pressure was 66 lb. absolute. The hyp. log. of 9 is 


2°2925, say 2°3, and arse = 2421b. The average 


from the indicator cards, as given by Mr. Longridge, is 
23°95 lb, When compounded the average pressure in the 
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small cylinder was 30°96 lb., the initial pressure being 72 Ib., 
and in the condensing cylinder 10°30lb. As, however, the 
expansion curve of the low-pressure diagram does not 
approach to a hyperbola, the formula given above will not 
apply. At all events, it will be seen that the difference 
between the ratios of expansion must have been incon- 
siderable, and the compound engine had a small advantage 
in the shape of higher initial pressure. We have no 
doubt that most of our readers will be pre to say 
that, under these conditions, the addition of the second 
cylinder effected a large saving in fuel. As a matter of 
fact, however, it did nothing of the kind. The consumption 
of coal remaining practically unaltered by the change. No 
actual tests were made, only the results of practical work 
being taken. Before the change coal was used for ordinary 
work at the rate of 3°6 lb. horse per hour; after com- 
pounding at the rate of 3:56 Ib, We may therefore conclude 
that the weight of steam used per horse per hour was the 
same in both cases. Mr. Longridge assumes it to have been 
22 lb. per horse per hour, which assumption is, we think, 
very likely to be accurate ; and he gives a table to show 
the quantity of water present in the cylinder at various 
periods of the stroke, according to the indicator. In the 
simple engine, there was at the end of admission—that is to 
say, at the point of cut-off—3411 per cent. of water; at 
about half-stroke there was 27°7 per cent.; and at the 
end of the whole expansion, 14°6 per cent.; that is to say, 
19°5 per cent. was re-evaporated in the cylinder. In the 
compound engine there was at the point of cut-off in the 

cylinder only 13-2 per cent. of water, and at the end 
of the stroke in the si cylinder, only 9 per cent ; but at 
the end of the whole expansion there was no less then 
32 per cent. of water in the large cylinder. These figures 
lend the strongest confirmation to the arguments we have 
always used, namely, that whatever saving might be 
effected on the heat trap principle in the small cylinder 
must be more than lost again in the low-pressure cylinder, 
because the whole weight of metal to be warmed up and 
cooled down at each stroke is larger in the compound than 
in the simple engine. 

Mr. Longridge, commenting on the whole case, after ex- 
plaining what takes place in a simple cylinder, goes on to 

int out that in the compound engine theaction is somewhat 
Tfferent. “ Owing to the smaller surface and lower range of 
temperaturein thesmallercylinder, the initial condensation is 
not so great as in the simple engine. Also because the 
ratio of expansion is generally less, the re-evaporation is 
usually less—indeed sometimes there is none. Then on 
the opening of the steam port of the larger cylinder there 
is further condensation, and in this cylinder, at least, expan- 
sion is seldom carried far enough to re-evaporate any consi- 
derable quantity of the waterformed; so that finally the total 
quantity of steam condensed is nearly or quite as great as 
in the simple engine, the difference being that condensation 
takes place principally near the end of the expansion, when 
the steam pressure is low, instead of at the beginning when it 
is high ; m other words, by means of the compound engine 
work isgot from high-pressure steam which would have been 
condensed in a simple engine. This is what the compound 
engine gains, and it is what the advocates of the compound 
system always point to as a conclusive proof of the supe- 
riority of that system. The advantage is undoubted, but let 
us see what must be set againstit. First, the high-pressure 
steam above mentioned acts upon a small instead of a large 
area. Secondly, the compound engine loses the work 
which would have been done by the water re-evaporated 
towards the end of the ex ion had a simple cylinder 
been used. Thirdly, the total cooling surface in the com- 
pound engine is much greater than in the simple fora 
given load and ratio of expansion ; and since the total range 
of temperature is the same in both, the total loss by con- 
densation may easily be as t in the one case as in the 
other, notwithstanding the heat trap theory. The reason 
that compounding has so often been attended with such 
marked economy is not that the steam has been worked 
through two cylinders instead of one, but that with the 
change of cylinders higher pressures have been used, and 
a better distribution of the steam obtained.” We quote 
the foregoing passage at length because it expresses very 
fully the views we hold ourselves, and we are glad to have 
the testimony of a man who has had such wide opportuni- 
ties for arriving at first conclusions on our side. 

We have yet to deal with the argument that high- 
pressures per se are conducive to economy. This is a 
point, however, on which very little need said. We 
quote one experiment from Mr. Longridge’s report which 
will do more, perhaps, to teach the truth than whole pages 
of letterpress possibly could :—“ As some of the parts of a 
McNaughted beam engine proposed for insurance were 
too weak for the initial pressure, and the ratio of expan- 
sion 1 : 12 could be reduced without any loss, and perhaps 
even with a slight gain, the owners were advised to reduce 
the boiler pressure 10 lb., and to cut off later in the smaller 
cylinder. They consented to try the experiment, and find- 
ing, as was predicted, that no more coal was burnt, and 
also that the engine and gearing ran more smoothly, they 
have continued to work at the , ee pressure ever since.” 
Mr. Longridge gives diagrams which show the effect of 
the alteration, and are in themselves evidence that no 
more steam is used, but, on the contrary, rather less; for 
measuring the steam accounted for by the indicator from 
the diagrams just before the opening of the exhaust to the 
condenser, we find a consumption of 15°4]b. per indicated 
horse-power per hour, with an initial absolute pressure of 
90 Ib., and not more than 14°91b. from di s taken 
after the change, the absolute initial pressure ~< 76 Ib., 
so that so far as is shown by the indicator, an initial pres- 
sure of 76lb. and a ratio of expansion of 1 to 7 or 8 
appears to be more economical than an initial pressure of 
90 Ib. with a ratio of expansion of 1 to 12. But this is not 
all—over and above the steam shown by the indicator 
there is the steam condensed during the eH Sta to the 
two cylinders. This cannot be measured from the dia- 
grams, but few will dispute that it will be greater with 
the — than with the ste cut off. . Indeed, the high- 
pressure diagrams are evidence of the fact, the expansion 
curve on that from the bottom end of the cylinder being 


fuller than that on the diagram from the top, and both 
being fuller than those taken after the pressure was 
lowered, thus showing that the earlier the steam is cut 
off the more water is evaporated during the expansion, 
and therefore the more steam is condensed during the 
admission. The steam present in the bottom end of the 
cylinder, when the ratio of expansion was 1 to 12, increased 
during the expansion by 30 per cent., while the curves on 
the low-pressure diagram, with an expansion of 1 to 
7 or 8, only show an increase of 21 per cent., the valves 
being in the same condition as regards being steam-tight 
in the one case as in the other. 


LEAD MINING IN DERBYSHIRE. 

Tue hardy and thrifty lead-winners of the Peak of Derbyshire 
are likely to have a painful time of it this winter. At a special 
meeting, held in Sheffield on Tuesday, the shareholders of the 
Milldam Mining Company, finding they could no longer continue 
bearing excessive losses season after season, resolved to close the 
workings, which are situate at Eyam, and sell all the plant and 
machinery. This will throw over one hundred men out of 
employment. The financial loss will fall upon Sheffield inves- 
tors, seventy in number, who own 3000 shares in which £5 5s. 
per share has been paid. The company, which was formed 
thirty years ago, is the last of the public companies in North 
Derbyshire formed for the purpose of working the lead mines in 
that division of the county. - At one time, during the Russian 
war, the company paid dividends of 20 per cent. per annum. 
Lead then fetched £24 to £25 a ton; it is now £12 a ton at 
the mines, and it costs 3s. a ton to get it to the market, which 
is Manchester. During the Carlist campaign the company did 
well enough, and the Franco-German struggle sent the price up 
£2aton. No dividends have been paid for several years, and 
all hope of working at a profit has now been abandoned. There 
have been immense fortunes made out of these mines underneath 
what are known as “the old man’s workings,” the local allusion 
to the ancient Romans who won the lead in their days. At the 
Eyam mine the men once came on a cavern literally filled with 
lumps of solid lead as large as a man’s fist. This enabled them 
to pay dividends of £1 per month on shares of £3 each, or equal 
to 400 per cent. perannum. The shares themselves bounded up 
from £3 to£65, But the bright days of lead-getting in the Peak 
are past, and for years the poor miners have lived—or rather sub- 
sisted—on the barest pittance imaginable. In South Derbyshire 
lead is still a profitable industry, Mr. Wass, from his Millclose 
mine at Darley Dale, drawing, it is said, a profit of £20,000 
a-year. There is nothing for the lead-owners in North Derby- 
shire but to cease working and wait for better times. A great 
European war would send up prices at once. 


A PITIFUL STRIKE. 


Arter having caused the enforced idleness throughout three 
months of probably eight thousand hands, and so prevented the 
earning by them of quite £150,000, the strike of colliers in 
South Staffordshire has this week come to an end. The strike 
was against the drop in wages of fourpence “ per day,” or stint, 
in the thick, and twopence per day in the thin-coal seams, 
ordered by the arbitrator, whose interposition the men had 
united with their employers in seeking. From the first there 
was scant probability of the success of the movement, since the 
chief employers deemed it a point of honour to have the arbi- 
trator’s award enforced ; and the resistance would have been 
but brief if numerous employers of small bands of miners who 
supplied the land-sale market chiefly had not deemed it well to 
keep on their pits at the old rate. The colliers so employed 
contributed the main sinews of war. But they had begun to 
tire, and contributions from other sources having fallen off, the 
strike hands have been forced in by sheer necessity. Salve to 
the wound of humiliation is attempted to be afforded by the 
Central Strike Committee in the shape of instructions to the 
men returning to work, to at once serve their employers with 
notice to pay the former wages a fortnight hence. There has 
been plenty of violent language during the strike, and but for 
the vigilance of the police there is reason to fear that there 
would have been plenty of obstruction also. As it was, many 
men would have resumed early in the strike but for the threats 
which were brought to bear upon a company of pitmen who, 
after only a few days’ work on the arbitrator’s terms, in a 
notable instance, again joined the strike hands. Explosives had 
been placed under the boiler of a pit engine of Earl Dudley, 
where, too, the operatives were at work at the drop, But the 
nocturnal raids and the blowing-up of the dwellings of colliers 
at work, that distinguished earlier strikes in the same part of 
the kingdom do not seem to have been this time reported. 


THE STEEL RAIL TRADE, 


THE dulness in the rail trade seems to have grown more 
intense so far as the export branch is concerned. Last month 
the tonnage of the steel rails exported was only 34,232 tons, the 
quantity for the corresponding month of the past year being 
63,242 tons. For the first time for a considerable period there 
seems to have been no shipment of steel rails to the United 
States for a whole month. The value of the rails does not vary 
very much for the two months, but the volume of the trade 
varies very greatly, as above stated. It may be added that 
there is a slight recovery in demand from Russia, and from the 
British East Indies; but most other of our chief customers 
contribute to the decline. Nor is the immediate prospect the 
most assuring, for it is well known that some of the chief of our 
rail mills find it extremely difficult to secure continuous work, 
and that others find it needful to work intermittently. It 
should be added that there was a very slight increase in the 
exports of iron rails, but the quantity of these now made is so 
small that it does not perceptibly alter the total of the rail 
exports. From the East it is believed that some orders are 
likely to be speedily given out, but the trade in steel rails—for 
the other kind is scarcely worth taking into account—is likely for 
some time to come to be scanty and slight, and those producers 
of steel are doing right who are adding to the variety of the 
articles that they produce. In the production of material for 
tin-plates, of plates for vessels, and of other classes of what have 
been hitherto used in malleable iron, there may be work for 
some of the steel rail works during the time of recuperation of 
the demand for the article, for the recovery from the present 
depression will be the speedier because of the completeness of 
the prostration of the manufacture now. 


LITERATURE. 


Heat, By P. G. Tart, M.A., Sec, R.S.E. London: Macmillan 
and Co. 1884. 355 pp. 

Tue reason for publishing another book on heat would 

not appear obvious to most readers of the subject, but it 


would generally be assumed that Professor Tait had some- 


thing worthy of yaiting into a new book before he 
commenced an addition to those already existing. The 
chief reason he gives in his preface, namely, that the works 
of Clark-Maxwell are for the study, that of Balfour 
Stewart for the physical laboratory, while his own is 
designed for the lecture-room. We may admit the reason 
because the book is good, and taken with the fact that the 
author was asked to develope an article which he con- 
tributed to the hand-book of the Loan Collection at South 
Kensington in 1876, there is sufficient excuse for publishing 
it. None, however, is needed. An original book by one 
competent to deal with its subject is always welcome, and 
if Professor Tait had not had something to say in his own 
way it would have surprised those who are accustomed to 
his writin, 

In the first chapter of the book, which is of small octavo 
size, fundamental principles are treated, and in this he la 
down the principle that “ nothing can be learned as to the 
physical world save by observation and experiment, or by 
mathematical deductions from data so obtained,” and in 
dealing with this he shows the necessity for an amount of 
caution in interpreting the evidence of our senses as to 
heat, that makes one feel that confidence in the interpreta- 
tion of our observations can only be in their possible or 
probable incorrectness. An illustration of the extent to 
which our senses are called into operation in physical 
matters is found in the question, why do some things, 
such as a paper weight, feel cold to the touch, while the 
table-cloth upon which it is lying feels warm, though 
the thermometer will assign the same temperature to both? 
The answer is that “ the sense of touch does not inform us 
directly of temperature, but the rate at which our finger 

ins or loses heat.” The subject is pursued in an interest- 
ing manner, and one which must give students a very clear 
conception of fundamental principles, and of the difference 
between what should be conveyed by the words heat and 
temperature, thus leading to a discussion. of the remark, 
“ Heat, though not material, has objective existence in as 
complete a sense as matter has.” This is eo precy a 
paradox, but it is cleared up when it is remarked that “our 
conviction of the objective reality of matter is based 
mainly upon the fact, discovered solely by experiment, that 
we cannot in the slightest degree alter its quantity.” Heat 
being a form of energy, its objective reality is on the same 
experimental evidence proved by the law of conservation 
of energy, or, as our author puts it, “its constant muta- 
tion satisfies the test which we adopt as conclusive, of the 
reality of matter.” The second chapter is introductory, 
and is chiefly a statement of the limits of the subject 
under consideration, which is treated successively under 
the heads Nature of Heat; Effects of Heat; Measure- 
ment of Heat and Temperature; Sources of Heat; Trans- 
ference of Heat; and Transformations of Heat. The 
chapters dealing more immediately with these subjects are 
preceded by one entitled, Di ion on Force and Energy, 
and another, which is a preliminary sketch of the subject. 
The first of these is an interesting chapter, in which New- 
ton’s third law is examined. The reader is told that while 
he may raise a hundredweight a few feet, and so place it 
in position for doing work, he may tug as he pleases at a 
ton, but as he cannot move it, he does no work; the ton 
did not acquire any velocity; force is a mere name, but 
the product of a force into the displacement of its point 
of application has an objective existence. Thus “the 
horse-power of an agent, or the amount of work done by 
an agent in each second, is the product of the force into 
the average velocity of the —" Hence “force is the rate 
at which an agent does work per unit of length.” Passing 
over the further illustrative consideration of this sub- 
ject, we come to the preliminary sketch, which is 
what it pretends to be, on the several sections men- 
tioned above—the inter-relation of the first, fourth, 
and sixth, namely, nature, sources, and transformations 
of heat, heat making it necessary to deal with these 
at greater length than the others, thermo-dynamics being 
the most important of any treatise on heat. Following 
this are chapters on the dilatation of solids, liquids, and 
gases; thermometers, melting, and solidification, vaporisa- 
tion and condensation, specific heat, thermo-electricity, 
combination and dissociation, conduction, convection, 
radiation, absorption, units, and dimensions, Watt's 
indicator diagram, elements of thermo-dynamics, and 
nature of heat. 

In the space of a notice like this of a book which 
is well written throughout, it is impossible to dwell 
on any part in particular. Clearness of expression marks 
equally those parts which are in substance generally 
accepted laws, and those which contain original thought on 
some of the more recent lines. The digest of Regnault’s 
experiments on the sensible, latent and total heat of steam is 
remarkably clear, and the same may be said of the chapter 
on conduction; but in mentioning some names, such as 
Forbes, the author seems to think that his readers all 
know to whom or of whose work he is referring. In deal- 
ing with the Watt indicator diagram, he dwells at 
length upon the value of the diagram as an exposition of 
the fundamental principles of thermo-dynamics, its 
purposes and value from a mere steam engine point of 
view not being treated at any length. The usual accuracy 
does not characterise the following explanation of the 
principle involved in the indicator:—“ A pencil is so 
attached to the piston-rod of the engine that it shares the 
to-and-fro motion of the piston, and its consequent 
position at any instant thus indicates the volume of the 
contents of’the cylinder. The pencil, however, has another 
motion in a direction perpendicular to the first, such that 
its displacement in the new direction is at every instant 

portional to the pressure of the contents of the cylinder. 
Thus as the pencil moves over a fixed sheet of paper it 
traces a line, every point of which represents a pair of 
simultaneous values of volume and pressure of the working 
substance. In some forms of the instrument the pencil 
has one of the two motions and the paper the other.” 
It is difficult to see how a diagram could be obtained from 
the first described arrangement of pencil holder. Before 
concluding we must return to some remarks made on tho 
units of measurement question, as many English readers 


Q 


Oct. 17, 1884. 


THE ENGINEER. 


299. 


will be glad to know that they are the views of an author 
of Professor Tait’s acknowledged ability. 

He says :— There can be no question about the fact 
that the metre is inconveniently long, and the kilogramme 
inconveniently massive, for the ordi affairs of life. 
The average length of the arms of shop-girls, and the aver- 
age quantity of tea or sugar wanted at a time by a small 

a have no conceivable necessary relation to the 
ten-millionth part of the quadrant of the earth’s meridian 
ing through Paris, or the maximum density of water. 
Bat the standard yard and pound were, no doubt, origin- 
ally devised to suit these very requirements as regards the 
average dimensions of the shop-girl or the paying powers 
of the ordinary customer, Yet this invaluable superiority 
of our units over those of the metrical system is, with an 
almost over-refinement of barbarism, thrown away at once 
when we come to multiples or sub-multiples. The very 
lowest attempt at consistency should have rendered it im- 
ible for anyone who employs the decimal notation to 
use any but the decimal system of multiplication and sub- 
division of units. All the monstrosities of the old logic, 
with its Barbara celarent, &c.; or of the Latin grammar, 
with its As in presenti, &c., seem almost natural and proper 
when compared with a statement like this :—12in. =lft.; 
3ft.=1 yard ; 220 yards=1 furlong; 8 furlongs=1 mile. 
And even this is nothing to the awful complex of poles or 
roods, grains troy and avoirdupois, drachms and fluid 
ounces.” ‘This is given as a digression, but it is, like the 
author’s omission of an index, an important one. The 
book is certainly the best lecture-room treatise on the sub- 
ject, but for engineering classes it needs te be followed up 
y a book not yet written, though Box’s practical treatise 
approaches requirements. 


BRAKE RETURNS TO THE BOARD OF TRADE. 


Wiru regard to the interest recently excited upon the 
brake question, it will not be out of place at this moment 
to find what is to be learnt upon the subject from the last 
return to the Board of Trade, showing the progress and 
the failures of continuous brakes for the half-year ending 
June last. 

The total carriage stock in the United Kingdom 
amounted to 48,864 vehicles, which shows an increase of 
956, or 2 per cent., on the last return. Of this stock, 
444 per cent., or 21,646, are fitted with brakes which, to 
use the expression of the Blue-book, “appear” to comply 
with the Board of Trade conditions; 314 per cent., or 
15,550, make no pretence of doing so; and 24 per cent., or 
11,668, are as yet not fitted with any brake at all. The 
increased proportion of automatic brakes is so far a satis- 
factory feature. Of the stock fitted with all kinds of 
brakes, 58 per cent. are automatic; while of those which 
are, strictly speaking, continuous, and not sectional, 75 per 
cent. are automatic; and 90 per cent. of the increase 
during the half-year consisted of brakes on the same 
principle. But satisfactory though this increase is, it 
must be noticed that it arises almost wholly from the 
same companies which have been proceeding with the 
fitting of their stock for some years, and _ that, 
as a matter of fact, although the proportion of non- 
automatic brakes is less than hitherto, there are 
more in use than ever. Nothing could show more 
clearly the obstinacy of certain companies who, 
although repeatedly warned, and having experienced 
frequent examples of the inferiority of their system, have 

rsisted in fitting their stock in utter contempt of the 
injunctions of the Board of Trade, and the general feeling 
of the country. The present return contains as many as 
forty cases of the Smith vacuum brake having allowed 
trains to overrun platforms, so that it is in every way 
probable that if a calamity does not arise from other 
causes, the failure of this brake will provide one. Whether 
the Penistone disaster, which occurred subsequent to the 
date of this return, has had any effect in checking the ill- 
judged action of the London and North-Western and other 
companies remains to be seen, There is no further need to 
discuss the non-automatic brakes, and we may now proceed 
to point out a few facts in regard to those brakes which 
profess to be both continuous and automatic, and which 
“appear” to comply with the Board of Trade conditions, 
though, so far as some are concerned, we have no hesitation 
in saying they do no such thing. The brakes under this 
head amount, as we have said, to 21,646, and 97 per cent. 
of these, referring to three systems, are fit in the 
following proportions, viz:—Westinghouse, 12,645, or 
58°4 per cent.; Sanders-Bolitho—leakhole—6500, or 30:0 
per cent.; Smith’s automatic-vacuum, 1881, or 8°6 per 
cent. There are, therefore, it seems, about twice as 
many of the Westinghouse as of any other automatic 
brake, and they are in use on eactleally the whole of the 
Scotch lines, as well as upon four of the principal, and 
some of the smaller railways in England, e leak-hole 
system is in use only on the Great Western and Midland 
p's and as it has often been condemned as dan- 
gerous by the Board of Trade inspectors, it is only reason- 
able to conclude that it cannot be held to comply with the 

of Trade requirements, and in all probability will 
not be allowed to exist much longer. There is, therefore, 
only left as a competitor of the Westinghouse the auto- 
matic vacuum brake which is being pushed by the 
Vacuum Brake Company, and which, excluding a few in 
Ireland, is only in use on 1800 vehicles, nearly all of which 
belong to the Lancashire and Yorkshire and London and 
South-Western Companies. It is a matter which remains 
to be decided whether the Board of Trade will consent to 
accept this apparatus as embodying those qualities which 
they consider a good brake should We have 
never concealed our opinion that it does not do so. It is 
not instantaneous in action, and cannot be satisfactorily 
worked on long trains. It cannot be used automatically 
or otherwise on slip portions; the guard of such portions 
has no control over his own or any other part of the train ; 
and the fact that it cannot be uncoupled without applying 
the brakes to all the i on which it must then 


be released by hand, renders it, for this last-named reason 
alone, impracticable for extensive use. We should not 


have referred to this system as a possible competitor of the 
Westinghouse brake, were it not that, from the letters 
which have ap from Mr, Martin, the chairman of 
the Vacuum Brake Company, it would seem that his 
company has decided to stake its existence on this form of 
apparatus, and even goes so far as to suggest that the four 
responsible advisers of the Board of ‘Trade would recom- 
mend it for general adoption. This is, of course, ridiculous. 
It is, we repeat, entirely unfit for general adoption, as was 
roved by the action of the Great Western and Midland 
mpanies, who, after trying a similar brake, were obliged 
to have recourse to the dangerous leak-off arrangement, 
with the view of avoiding rt 

With the object, however, of giving an importance to its 
own system which by no means belongs to it, the Vacuum 
Company continues to issue circulars professing to contain 
the results to be obtained from the Board of Trade 
Returns, but which on this occasion are even more mis- 
leading than usual, The test it selects by which the 
respective merits of the various systems are to be arrived 
at, is the number of miles run in proportion to the number of 
reports of every kind recorded. This, as we have frequently 
pointed out, can never be made a test of the capabilities of 
a brake, since efficiency is left out of the question altogether. 
and it is obvious that the fewer conditions with which a 
brake complies, the less it is likely to figure in these 
returns. The failures are, after all, the exception, while 
the miles run are the rule. Such asystem can, at the best, 
give a negative aspect, and can only be employed at all 
when the reports of two brakes of exactly the same 
principle, complying with the same conditions, and work- 
ing under similar circumstances, are recorded on precisely 
the same basis. It is in this way, for instance, perhaps 

ible to compare the working of the simple vacuum 
ne on the Metropolitan Railway with that of the non- 
automatic Westinghouse on the District line, and the 
result is immensely in favour of the Westinghouse ; 
624,000 miles having been run during the six months 
without a single failure of any kind. The only brake pro- 
fessing to be constructed on similar principles to the 
Westinghouse automatic, is the Smith automatic vacuum, 
though we are far from putting their efficiency on an 
equality, or from saying that the returns for each are made 
ae the same basis. But in the circular referred to, the 
acuum Company avoids the comparison of these two 
systems by lumping together the leakhole brakes with its 
own automatic vacuum; thevery large mileage of the former 
is thus obtained, as also the furtheradvantage of the singular 
omission on the part of the Midland Company to return 
more than six delays on the part of its own brake. When 
we come to compare the working of the Vacuum Com- 
pany’s brakes alone, we are met with a further astonish- 
ing feature in the method of comparison employed by 
them, viz., that it has altogether omitted the seventy-one 
pfailures reported by the Lancashire and Yorkshire Com- 
pany against its system. This, moreover, is the result not 
of accident but design, the reason being that the Lanca- 
shire and Yorkshire Company, alone of all those using 
brakes, is still unable to return the mileage of its trains. 
This is, of course, no excuse for such unfair and reprehen- 
sible conduct. When those who elect to be judged by the 
relation two self-chosen factors bear to one another, it is 
a curious way of arriving at the truth to leave out both 
because one is absent, and the Lancashire and Yorkshire 
Company might just as reasonably have made no return 
of failures at all. It is certain that miles were run, and 
there is a way of getting at an unknown quantity which 
might have suggested itself to the compilers of this useless 
mass of figures. There can be no injustice in taking the 
average mileage of all the other engines fitted with 
the Smith automatic and non-automatic brakes, and 
crediting the Lancashire and Yorkshire with the same 
amount. In thus adding nearly a million miles to 
the total we are probably doing more than justice, con- 
sidering the size of the line, and the fact that with 50 per 
cent. more engines fitted, the South-Western Company 
only return less than 1} millions of miles. If, now, we 
insert all the failures—which amount to 106 instead of 
35—we get an average of only 21,000 miles run per 
failure with the Smith automatic vacuum brake, against 
39,000 with the Westinghouse! This is a somewhat 
different result to that attempted to be shown in the 
circular where automatic vacuum brakes are credited with 
running 141,000 miles per fault ; and, be it remembered, 
this is not our system of comparing brakes, it is the 
Vacuum Company’s own method. Further, if its brake 
had been onked the same extent as the Westinghouse, the 
failures would have amounted to 711 instead of 106. 

Having abandoned its own non-automatic brake, it is 
somewhat inconsistent on the part of the Vacuum Brake 
Company to continue issuing statements which can only 
be intended to show that such brakes are superior to any 
others. The absurdity of this system of comparison may 
further be indicated by _s six — brakes 
mentioned in the returns, and ing them in their order 
of merit, which we find to (1) Westinghouse non- 
automatic, (2) leakhole brake, (3) chain brakes, (4) 
Smith’s non-automatic, (5) Westinghouse automatic, 
(6) Smith’s automatic vacuum! The leak-hole system has, 
we know, been frequently condemned; the chain brake 
has been given up by the London and North-Western 
Company in the same way as the Vacuum Brake Company 
has now deserted its simple vacuum brake; and yet all 
the brakes are superior to its own, according to its method 
of comparison. ould it not be wiser for the Vacuum 
Company to leave figures alone for the future? 

A study of the reports against the automatic brakes 
reveals various points of considerable interest. The value 
of the Westinghouse brake would appear to vary from 
10,000 miles per reper on the Midland up to 95,000 miles 
per report on the North-Eastern; yet the apparatus is the 
same upon both lines. The reason for such a discrepancy 
will readily occur to most of our readers. When we 
examine the reports against this brake, we find that over 
two-thirds are due to burst hose alone, and that the whole 
of them are due to the failure either of men or material, 


and not of the brake itself. We notice seven cases of 


cocks being shut, which have resulted in overrunning; but ~ 
such cases are, as we have before shown, easily to be 
avoided by the brake being put on from the rear of the 
train, and thus compelling the driver to take it off before 
he can start. There are no cases due to frost, while with 
vacuum brakes this is a considerable source of trouble; and 
as regards the parts peculiar to the Westinghouse apparatus, 
the results shown in the following table are most interest- 
ing-and instructive :— 


Reports. | Mile: run. 
Triple valves ... 15 
‘umps il 
Drivers’ valves 0 
Couplings ... 3 


All these reports are attributable to the neglect of ser- 
vants or failure of material, and led to only trifling delays. 
It should be pointed out, also, that thirteen out of the 
tifteen cases against the triple valve occur on the Midland 
Railway alone in running only 374,000 miles; so that, in 
fact, over 15,000,000 miles have been run in six months 
with only two slight delays due to triple valves, out of 
nearly 13,000 in use. We consider this a very remarkable 
illustration of the perfection of design for a given pur- 
pose, and such results speak volumes for the real sim- 
plicity, as well as the efficiency, of an apparatus which it 
would be very difficult to el, It must be remem- 
bered what is the work performed. It has been found by 
experiments on several lines that the number of applica- 
tions of the brake averages one per train per mile, 
and this would give 15,000,000. Allowing ten triple 
valves to a train, we get the enormous total of 
150,000,000 movements of these valves in the six months, 
and out of these only two resulted in delay. It is, in 
fact, not an easy thing to prevent a triple valve from 
working, aud a remarkable testimony towards their effi- 
ciency comes to hand from the Western of France Railway. 
Some time since 500 carriages fitted with the brake were 
kept waiting for their brake couplings, and in consequence 
the brake was not used on these vehicles for twelve months. 
Upon their being pu‘ into traffic it was found that the 
triple valves and other parts worked perfectly without 
anything being done to them. 

So far as the manufacture is concerned, the simplicity of 
a hole is beyond question,-and yet this alternative for a 
triple valye on the Great Western Railway would a 
to be inferior to it as a means of avoiding delay. Phere 
are more triple valves in use on the North-Eastern than 
holes on the Great Western, and yet while none of the 
former have caused a single minute’s delay, eleven leak- 
holes have been the cause of 85 minutes’ delay on the 
Great Western line. That delays are not to be avoided 
in the use of an automatic vacuum brake by substituting 
a ball valve for a hole, is also obvious from the list of 
failures on the South-Western line, where 245 minutes’ 
delay occurred in running some 1,230,000 miles, or on an 
average 5000 miles per minute, whereas on the North- 
Eastern Railway 43 million miles were run with the 
Westinghouse with a delay of only 194 minutes, or 23,000 
miles per minute. The same reasoning holds good with 
re to a comparison between the efficiency of the 
Westinghouse pump, and its analogue the ejector; for 
while -the latter c gone wrong twenty-nine times, 
the former is, as we have shown, only mentioned 
eleven times. It is true, as Mr. Harrison remarked 
in his recently published report, that these delays are very 
trifling, and are not as great in two days as what occurs 
every hour under the block system. It would be well if 
the delays occurring on the underground lines since the 
completion of the Inner Circle were of as little account, 
un the cause as easily remedied as those due to automatic 

es. 


THE CONSTRUCTION OF THE ANTWERP EXHIBITION building is 
rapidly progressing. The heavy ironwork is nearly finished, and the 
main outlines of the structure are now clear. Of the 75,000 square 
metres destined for the chief divisions of the Exhibition, 45,000 
are already roofed. The buildings will be finished by the end of 
the year. The central gallery of the Exhibition has a length of 
333 metres, and’is of corresponding width. Demands for space 
arrive in great numbers, and annexes will have to be added to the 

rincipal buildings. It is regretted at Antwerp that the English 

overnment is keeping aloof from the enterprise. There are, 
however, so many ties connecting the eity with England that a 
very large participation of English exhibitors is counted upon. 

MACHINE TOOLS FOR THE FRENCH GOVERNMENT.—We have 

reviously referred to the number of special machine tools that 
ve recently been made in the Manchester district for continental 
shipbuilding yards, which would seem to indicate a determination 
to push forward this branch of industry abroad. One of the most 
important customers that the English tool makers have had is the 
French Government, which has given out, amongst other work, 
orders for large special machine tools evidently designed for work 
in connection with the construction of light armoured steel 
to 


cruisers; and in view of the recent criticism with 
the British Navy, this is a = to which some attention might 
very properly called, e time back an illustration and 
description was given in THE ENGINEER of an exceptionally 
powerful shearing machine for cutting up steel plates lin. in thick- 
ness—such as are used for the swift cruisers—which had been 
constructed by Messrs. De Bergue and Co., of Manchester, for the 
the French Government, and the above firm are now completing a 
second machine of a similar character which is to be delivered to 
the French Government Dockyard at Cherbourg. As it is only in 
one or two points that yt gee machine differs from the pre- 
vious one made, it will only be necessary to indicate briefly its 
main features. In this machine the cutter slide is carried upon 


two massive standards, with cutters 10ft. 6in. in length, and the 
main frame or standard is designed to enable a cut to be taken 3ft. 
from the edge of the plate and to cross-cut 


any length up 
to 7ft. Gin. wide. The top bar is also provided with a very sub- 
stantial and effective stop motion by which the action of 
the top slide can be arrested without stopping the driving gear. 
The top slide is worked by a massive steel excentric shaft. 
driven by spur gearing of 4in. pitch, and a special feature in the 
design is that the bottom shear is contained in the main standard 
without being a separate casting, which, whilst making the bottom 
shear more rigid, tends to simplify the foundation, which for a 
machine of this size is usually a complicated piece of work. The 
driving power is self-contained, the engine and the shearing 
pat Ho securely bolted together, and the engine, which has 
an 18in. diameter of piston, with 20in. stroke, is fitted with a special 
governor and equilibrium throttle valve. The total weight of the 
machine and engine combined is upwards of 35 tons, 
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WESTON’S ELECTRIC LIGHT APPARATUS, PHILADELPHIA 


THE PHILADELPHIA ELECTRIC EXHIBITION. 
One of the most interesting exhibits is that of the 
United States Electric Lighting Company, who exclu- 
sively adopt the various inventions of Mr. Edward Weston. 
We have already published particulars of the Weston 
dynamo machine and arc lamp; both these have, how- 
ever, undergone considerable change, and the standard 
veges now in use are quite unlike those of a year ago. 
Weston dynamo machine, shown by a side view in 
Fig. 1, has circular field magnets in the smaller sizes, 
while the larger has oval, as represented in Fig. 2, which 
shows an end view of the most recent type for incandescent 
lights. The dynamo machine is strongly built and stiffened 
with a wrought iron bar, the framing being bored out 
where it receives the two bearings to a hollow, which 
materially saves fitting. The current is controlled by an 
automatic regulator, Figs. 3 and 3', in which M is an 


armature—in the 200-light machine only of an ohm 
—and the intense magnetic field, in which it revolves as 
close to the poles as ible, enable the electro-motive 
force to be kept practically constant and independent of 
the changes in the external circuit. One of these dynamos 
works fifty of the new incandescent lamps, which are each 
of 125-candle nominal power; they are slung in shades, as 
shown in Fig. 4. An installation, or, in American par- 
lance, “outfit” of high power lamps has been working 
some time at the Pennsylvania Railway Depét ; they have 
been put in to demonstrate the superior economy this 
system of lighting has over the arc. y considerable 
pra A exists between the advocates of the two methods 
of utilising the electric light. The Edison Company states 
that the economy of incandescence over arc is very great, 
and quote as an example the case of a mill using forty 
arc lamps, for which they have substituted 250 Edison 


electro-magnet on the main circuit attracting the armature 
m, which is kept away by the action of the spring S. The 
eer D is rotated and causes a horizontal movement to 

given to the pawls P' and P, which are set so as just to 
slip over the ratchet wheels R' and R; but should the 
current increase, the ‘attraction of the armature m causes 
one of the pawls to gear into its wheel and occasion a 
rotary movement to be given to the arms j, and thus put 
a resistance in the circuit of the field magnets by means of 
the contacts j J J which slide on a commutator. A move- 
ment in the reverse direction is brought about by the 
spring S when the current is weakened. This regulator is 
applied to all the machines at the Exhibition, and is far 
more practical than the old form, in which the brushes 
were moved over the sections of the commutator. 

The United States Company has a fine display of machines 
for incandescent lighting, one of which supplies five hundred 
and thirty 116 volt lampsona show-board, afterthe 
fashion of the old oil lamp illumination. In outward design 
they are similar to those used for arc lighting, but are 
wound with a shunt of fine wire, the low resistance of the 


lamps, costing hourly 1°08 dols., as against 1°99 dols. for 
the arc system, exclusive of interest in both cases. 

The electro-motive force adopted by Mr. Weston is 600 
volts, the lamps being in multiple series of four ; a special 
resistance is inserted between each of the lamps, which is 
either inserted automatically or by hand, the object bei 
to avoid extinction or destruction of those in series should 
an accident happen to any one or more of them. The 
regulator and resistance boxes are shown in Fig. 5; on 
the right is another electro-magnet, which cuts out all the 
resistance by opening the circuit as soon as all four lam 
are extinguished, and thus saves the power which would 
otherwise be wasted. 

The new lamp, Fig. 6, which is adopted throughout the 
system, has a ent totally different to that formerly 
used by Maxim; it is composed of a substance called 
tamidine, which is manufactured in the following manner: 
—The raw material is celluloid, or a species of hardened 

-cotton, which has long been employed as a substitute 
or ivory, and is ‘often seen in various forms, It is su 


phied in sheets which are first split to the required thick- 
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ness, then treated with sulphide of ammonium to remove 
the oxygen, the sheetsare then rolled to aflat smooth surface, 
out of which the filament is punched with steel dies of such 
great accuracy that of the 5460 loops which make one ounce 
there is scarcely any variation in electrical resistance. The 
loops are then carbonised in a nickel muffle, after-which 
they are twisted and fixed in the lamps, a powerful current 
being sent through after the vacuum has been perfected 
in order to dispel any gas in the filament and expand that 
remaining in the bulb. The light is very brilliant from 
these lamps, on account of the natural lustre and shape of 
the filament. The approximate dimensions are, for the 16- 
candle lamp, diameter of bulb, 2hin. by 5in. deep; resist- 
ance, cold, 400ohms; and for the 125-candle, 5in. dia- . 
meter by Qin. deep; resistance, 125 ohms, For street 
lighting the lamps are fixed on a cast iron standard, 


Fic.9 


Fig. 7, which shows the ordinary American practice 
adopted of furnishing electric light posts with steps, the 
attendant trimmer having a seat strapped to him which 
he fixes to the top of the by means of two hooks; 
the wires run, as shown, from the top of one post to the 
next. The lamps are fitted into a new form of socket 
shown in section by Fig. 8; the glass bulb is fitted 
into a brass socket furnished with an insulated projection 
which en with a spring, the other connection bein 

made with the socket. To secure the lamp 
round so that pins project into the hollow at top of 
the holder, which BS a switch in its base. is 
arrangement is simple and well designed, and in common 
with the many exhibits of Mr. Weston, is the outcome of 
practical re aga with many kinds of fittings, Some 
trouble has been experienced with the switches used for 
incandescent work, and a standard form has been adopted 
Figs. 9 and 10, in which the contact pieces are separated 
some distance when the current is turned off; a cam action 
is employed which necessitates good machine work to 
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insure accuracy. The Weston arc lamp has also under- 
gone considerable alteration and has lost its original 
simplicity; the interior parts are shown by Fig. 11, and 
consist of two solenoids A and B acting on a clutch in 
the usual differential manner, with the addition of an 


automatic cut-out which comes into action should the arc 


FIC.U, 


burn too long or irregularly; it also closes a by-pass circuit 
until the are is struck, nae prevents a bad op from 
robbing the current of the others on the series. 

A very large assortment of instruments is exhibited, in- 
cluding anew formof Clark’sstandard cell; also an apparatus 
for exploring the strength of a magnetic field, Fig. 12, which 


consists of a small dynamo A connected by means of a 
flexible shafts to the pulley D. The arrangement bears a 
strong resemblance to that shown by Mr. Gordon at a 
meeting of the Society of kar ts ngineers last year. 
| The United States Electric Lighting Company has taken 
| up the manufacture of carbons on a large scale, and has 


samples of the process in» various stages, a number 
of motors at work driving various machine tools 
of Messrs. William Sellers’ make; and the inevitable 
cascade produced by a small centrifu coupled to 
a <a attracts great crowds to this interesting 
he ibit. 


ASSOCIATION OF MUNICIPAL AND SANITARY 
ENGINEERS AND SURVEYORS. 


Tue Home Counties Branch of this Association held a special 
meeting at the Health Exhibition, London, last Thursday after- 
noon, Sir Charles Dilke, President of the Local Government 
Board, occupied the chair, and members from all parts of the 
country attended. Amongst those present were Mr. Edwin 
Chadwick, C.B., Professor Rollason, Captain Douglas Galton, 
R.E., F.R.S., Major Fowler, of the Lea Conservancy Board; Mr. 
Lawes, Newcastle-on-Tyne, president of the Association; and 
several ex-presidents of the Association, with the secretary, Mr. 
T. — C.E. 

ere were three papers, all bearing on the subject of sanita- 
tion and local authorities, and it was decided they should all be 
read previous to any discussion. 

Mr. Lewis Angell, West Ham, read a on the origin, 
constitution, and objects of the Association. He explained 
that the Association had arisen from the felt want of such an 
organisation ; and then strongly pressed the point that new 
houses should be strictly supervised whilst they were being 
erected. For this purpose a special staff of men should be em- 
at gre and be paid by fees paid by the builders. Such powers 

been obtained at Eastbourne and West Ham by private 
. Acts of Parliament, and he argued that the same principle 
should be applied to the whole country by a Govern- 
ment Act. The reason why the erection of new houses 
was not efficiently supervised was that the local surveyor had 
too es! diverse duties, and was not provided with an adequate 
staff. He also referred to the want of building bye-laws outside 
the metropolis, and said that, even where adopted, they were 
frequently not a ong enforced. The laying of drains should 
be made one of the first things done; and the law relating to 
the dedicating of private streets to the public—a subject 


bristling both with practical and financial difficulties—needed 
considerable amendment. After pointing out other defects in 
the existing Public Health Act, and bye-laws framed under it, 
Mr. Angell referred to the obstruction offered to sanitary im- 
provements by interested. members of local authorities—men 
who had secured their return to promote their own personal 
interests, and protect’ jerry builders and small property owners 
from their natural enemy, the local surveyor. It was impossible 
to speak out on this subject, because surveyors had not the pro- 
tection which the Government Board extends to work- 
house officials. He urged that such protection was not only 
needed, but was desirable, and that the status and functions 
were quite as good and as important as those of a poor-rate 
collector, over whom Government spreads its protecting egis. 
Passing to the qualification of sanitary officers, he argued in favour 
of their efficiency, except in small towns and very exceptional 
cases, and then referred to a junior association—the Sanitary 
Institute of Great Britain—seeking to im on local surveyors 
an examination of competency, of which the Institute should be 
the sole judge. The members of that Association would, in 
their own interests, assent to the principle of examination, but 
it would be preferable that such an examination should be con- 
ducted by the Institution of Civil Engineers, or the Royal 
Institute of British Architects, each with charters half a century 
old. There were also the Universities, or the Civil Service Com- 
missioners, or a joint Examining Board might be formed of some 
of these bodies. Whilst wishing the Sanitary Institute every 
success in educating the public and promoting sanitary progress, 
as professional engineers they declined to admit the claims of a 
new dilettante society to examine them. His object had been 
to show that, as sanitary officers, they are, and have been for 
years, actively interested in their duties; that, as a class, a 


and confined,” and they respectfully suggested to their critics 
that they should direct their attention to legislation, and to the 
constitution of bodies by whom they are controlled. 

Professor Henry Robinson, M. Inst. C.E., F.G.S., and F.MS., 
followed with a paper on “Sanitary Legislation and its Enforce- 
ment.” He said it is a fact that, in many res , even the 
mild existing legislation is not put into force. is arose from 
two causes—the ignorance or indifference of the sani 
authority to carry out the powers with which they are en } 
and the difficulties and expense in the way of any individual 
ratepayer who desired to compel a sanitary authority to do its 
duty. He suggested as officials were controlled by members of 
sanitary authorities, many members of which had interests 
directly antagonistic to. any action being taken, and that a too- 
zealous official soon got removed, that the Local Government 
Board should take prompt action on the memorial of a rate- 
payer, and take the necessary steps to remedy any evil. He held 
that all officers of health should be examined, as many most 
unfit and incompetent persons were appointed by local authori- 
ties to administer the Public Health Act; and having acted for 
some time as one of the examiners of the Sanitary Institute of 
Great Britain, he had had opportunities of testing the fitness of 
many men holding important positions of this kind. There 
were many houses throughout the country which do not con- 
form to the elementary rules of house sanitation. The Legis- 
lature had very properly made it a penal offence to sell adulter- 
ated or bad meat. Surely it was equally culpable to receive 
rents for houses which breed fever and destroy the vital ies 
of the occupants, even where it does not destroy life. This class 
of property is generally represented on local boards, and there 
should be a swifter means than is now used to remedy this 
evil. Stringent regulations were required respecting defective 
drains, water fittings, and plumbers’ work. Every man engaged 
in this class of work should be certificated’ and registered, as 
the only adequate protection to the public against existing bad 
work and consequent mischief. England might in this 
advantageously copy the example set by the city of New York, 
which in 1881 obtained an Act to secure the regi ion of 
plumbers, and the supervision of plumbing and drainage in the 
cities of New York and Brooklyn. 

Mr. H. Percy Boulnois, M. Inst. C.E., borough engineer of 
Portsmouth, also contributed a paper on the effect of municipal 
government upon sanitation. The water supply, he held, should 
always be in the hands of the local authority, but often ths was 
not the case, from the fear of interfering with vested interests, 
or the first cost of acquisition. In some instances there was 
worse neglect by permitting an insufficient or impure supply of 
water to be used, instead of providing a pure and sufficient 
a The sewerage of a district, which must of necessity ‘be 
in the hands of the local authority, was second only in import- 
ance to the water supply. Permissive legislation led frequently 
to nothing being done, and the difficulties connected with the 
removal and di of sewage were made the excuse for 
inactivity. The supervision of house drains was generally inade- 
quate, and a mere form, and it would require a far larger staff 
of officials to attend to it’ properly than a local authority is at 
all likely to supply. With respect to defective house drainage, 
some easier and less cumbersome mode of procedure than that 
afforded by Section 41 of the Public Health Act is required 
to secure a prompt remedy. The delay entailed rendered action 
almost useless in such cases, and a few authorities had been 
obliged to obtain private Acts. Scavenging was also a most 
important duty. The duty was often greatly neglected, and the 
practice of storing large heaps of house refuse, to effect a ‘sale 
of some portion, and thus bring in a smail revenue, was much 
to be deprecated. Some improvement was needed where new 
streets are required, as great cost for compensation has fre- 
quently to be incurred. Mistakes as to soil and position were 
often made in the selection of cemeteries, and as population 
increases cremation will doubtless have to be substituted for the 
present system of burial. Healso strongly urged that all public 
works should be of the best and most substantial work, but fre- 
quently a false economy resulted in the lowest tender being 


Captain Douglas Galton opened the discussion on the three 
papers, and: defended the Sanitary Institute for having insti- 
tuted voluntary examinations. At first many incompetent 
persons were examined, but recently the results had been much 
more satisfactory. It was necessary for the protection of the 
public that persons who undertook sanitary work should be 
properly qualified. He did not contend that the Sanitary 
Institute should be the examining body, but that there should 
be some competent examining body. He held, too, that some 
sort of protection should be given to such an officer in the dis- 
charge of his duties. 

Mr. E. Chadwick, C.B., advocated larger and more extended 
areas of local government, as calculated to secure the employ- 
ment of better qualified and more efficient officers, especially. 
where towns had large and populous suburbs outside the 
borough ‘boundaries. Qualified service was cheap service, and 
sanitary officers should have their qualifications tested by 
the central authority. The economy to be dealt with by 
sanitation is a burden three times greater than the burden of 
the poor rates, and the eradication of that burden by skill and 
responsibility was the greatest of all economies. There was no 
economy equal to the prevention of preventible’ sickness and 
mortality. They had proved that Papier Bre preventible by 
sanitation in towns where the death-rate been reduced by 
one-half or a third. ‘He hoped this would be extended by 
legislation, in which he trusted the chairman would take an 
active part, to the housing of the poor and the removal of the 
slums, of which they had in the metropolis and elsewhere very 

ractical examples. 

Mr. Ellis Clarke, of Hove, strongly advocated the appoint- 
ment of a Minister of Health, whose whole attention should be 


‘devoted to sanitary matters. He held that the dignity of that 


Association had been somewhat compromised by the attitude 
which the Sanitary Institute of Great Britain has taken up with 
regard to the examination of surveyors. He ridiculed the 
idea of a man obtaining a university qualification, as Captain 
Galton had suggested, for a salary of £120 a year. He agreed 
with Mr. Chadwick that the enlargement of areas, especially in 
rural districts, would lead to the employment of better quali- 
fied and more competent men. The remedy for this, he 
thought, was a County Government Bill. There could be no 
doubt that the staff at the disposal of a surveyor was in many 
cases wholly insufficient. Having dwelt upon the impossibility 
of a surveyor under ordinary circumstances ing out the 
requirements of the model bye-laws with respect to buildings, 
he expressed approval of fees being charged to builders in order 
that the supervision essential for the public health may be pro- 
vided. The question of protection was a delicate and difficult 
one, but he said emphatically that it is perfectly impossible 
for local surveyors to do their duty in the way the Local 
Government Board would wish them to do, They might one 
week have to prosecute ms under the bye-laws, and have to 


are neither incompetent nor negligent, but “cribbed, cabined, 


apply to the same individual a short time afterwards for an 
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increase of salary. He hoped Sir Charles Dilke would see a way 

of giving to a surveyor, in carrying out the Public Health 

Act, that consideration which his difficult position certainly 
uires. 

Mr. Jones, Ealing, spoke in favour of fees for proper inspec- 
tion of new buildings being made universal and compulsory. 
This would enable a local board to employ an adequate staff of 
competent men to supervise the erection of buildings. He felt 
they were right in pressing this point upon the President of the 
Local Government Board. He also that there should be 
power given to compel the drains to be laid at the commence- 
ment of a building, and not be allowed to cover them up until 
they had been properly inspected. He held, too, that when a 
surveyor had been articled to a person of repute, had served his 
time, and had had practical experience, he held a position beyond 
what could be given by a certificate of the Sanitary Institute, 
without any disrespect to the latter body. As to protection to 
surveyors, he thought there was a great deal of truth in the 
remark of Sir Henry Rawlinson, that when’a surveyor and his 
board quarrelled, the sooner they parted the better. If an 
officer retains his position under the protection of the Local 
Government Board, he could not find his life a very happy one. 

Sir Charles Dilke, who was received with applause, was the 
next speaker. He said that the defects which he had met with, 
as President of the Local Government Board and as member of 
the Royal Commission on the Housing of the Poor, had not 
been in those departments which came under the control 
of surveyors. He was glad to see the enormous improve- 
ments which had been made in sanitary matters by the 
bodies under whom the members of that association chiefly 
served. The great reduction in the death rate showed 
most important strides had been made, and to no one was the 
credit more due than to Mr. Chadwick.. The exceptions he 
had met with were very largely in rural districts not within the 
control of any urban sanitary authority at all, but as to sanitary 
matters managed by boardsof guardians. There werealsoenormous 
drawbacks to the sanitary condition of the metropolis still in 
existence. This was owing partly to the conflict of authorities, 
and also to the natural difficulty of dealing with the aggregation 
of population in the metropolis, After speaking of the different 
surveyors who had authority in the metropolis, Sir Charles said 
it seemed to him that it would be impossible to get rid of the 
drawbacks which exist in the metropolis without some change 
in the conflicting authorities. With respect to what he had 
seen in the country, he might say that there were still places 
where the drinking water of cottages is drawn from small ponds 
into which all the excreta from the cottages pass. He noticed 
the other day such an example at a station between Birmingham 
and the well-known Marston-green—cottage homes belonging to 
the Birmingham board of guardians. He had not met with any 
such an unsanitary state of thi in urban sanii districts. 
After alluding to the typhoid outbreak at Kidderminster as the 
most serious epidemic of the year, and to epidemics elsewhere, 
Sir Charles said that all these, so far as he had seen the reports, 
seemed ws be due to causes which did not come —_ the 
province of surveyors. So, also, with respect to the pollution of 
the Thames, the Lea, and the Cam, there was no negligence or 
want of attention to their duties on the part of the surveyors. 
He was happy indeed to congratulate the surveyors of this 
country on the progress which has been made, and there was 
little fault to be found with matters which come under their 
care. The complaint that many members of local boards are 
personally interested against sanitary reforms was not a new 
one. It wasacharge he had made in Parliament, and could 
undoubtedly be substantiated by official information which came 
into his hands almost every day. How was that difficulty to be 
overcome? It was in one paper that the local 
government should take prompt action and remedy any existing 
evils on the complaint of an individual ratepayer. As to the 
Local Government Board doing the work itself, or becoming 
responsible to the public, it must be felt there were enormous 
difficulties in the way. Under certain circumstances the board 
would have power to step in and do work, but this was a power 
which had not been acted upon, and except in some great emer- 
gency where the public health was likely to suffer, it was not 
probable this power would ever be exercised. The question of 
the examination of local surveyors had been brought under the 
notice of the Royal Commission on the Housing of the Poor, 
and it was probable some allusion would be made to it in their 
report, and possibly some suggestion might be made on the 
subject. With respect to what had been called “ protection ” 
for local surveyors, reference had been made to the case of Poor- 
law officers. It was a very difficult matter indeed to support 
officers against the wish of those by whom they were appointed, 
and in very few cases could it be attended with anything like 
real success. If a local authority wanted to get rid of an officer, 
they would to make it impossible for him to remain. 
Only where there was a casual majority of one or two would it 
be possible effectually to support an officer against the wish of a 
local authority. He also pointed out that the Local Government 
Board contributed substantially to the salaries of Poor-law 
officers, and therefore had some right to interfere in exceptional 
cases, If, as had been s County Government Boards 
were established, there might be introduced the right to appeal 
from a small elected body to a larger one covering the same 
ground. This would not be so objectionable as the central 
authority in London would be, and such a county body might 
be a proper court of appeal from a small local authority. With 
respect to suggestions which had been made as to the direction 
which legislation should take on these and other points, he had 
no doubt the Royal Commission to which he had alluded would 
recommend legislation on various matters, but he did not think 
they would recommend either violent or sweeping changes. The 
general drift of their report would be to better enforce existing 
legislation than to suggest any greatly increased legislation for 
the future. He pointed out, however, that there are now 
enormous difficulties in the way of getting even the simplest 
Government Bill through Parliament, and suggested to the 
Association that they would be much more likely to obtain a 
prompt remedy for any grievance if they could induce private 
members on both sides of the House to take the matter up. 

Mr. White, Oxford, spoke of the difficulty of getting satisfac- 
tory bye-laws adopted where the sanitary authority was distinct 
from the corporation, and where the latter owned a quantity of 
old property, crowded upon a small space, which could not be 
rebuilt in the same way if proper bye-laws were in force. He 
suggested that, in such exceptional cases, the Local Government 
Board should not be so strict in insisting upon the adoption of 
their model bye-laws, but should approve of the best code that 
could be carried. He objected altogether to the suggestion of 
Professor Rollason, that the Local Government Board should 
act promptly on the complaint of individual ratepayers. 
was far too much of this at present, and there was often a great 
deal of troublesome correspondence about trifles that could 
readily be explained. He expressed strong doubts as to the 
value of any certificate of examination, and said he had had 
several men in his office who had passed such examinations very 


satisfactorily, and he was not far wide of the mark when he said 
that the men who had come out the best in examinations were 
the least use in the office. He should like to see the surveyor 
strengthened, as his position was frequently a most difficult one, 
but he held the only true and permanent remedy was to educate 
the constituency by whom local authorities are elected. Until 
they were sufficiently educated to elect men solely because they 
were well fitted to look after the public health, he feared they 
should not get efficient sanitary work done. 

Mr. Lemon, Southampton, said the conflict between local and 
district surveyors must be got rid of, because the result was that 
the supervision over buildings was very inefficient. He suggested 
that the payment of fees should be made to the local vestry 
direct, instead of to the district surveyor, and that from the 
fees the latter should be paid a salary, and men to exercise 
proper supervision be also provided. He had recently heard and 
believed the principle of allowing boards of guardians to act as 
sanitary authorities was altogether unsound, as they practically 
neglected the business. If, as Mr. Chadwick had suggested, the 
sanitary areas were enlarged, many difficulties would be got rid 
of, and more efficient officers would in many instances be 
employed. He also condemned the practice of paying heavy 
compensation for old ruinous property, and endorsed the sugges- 
tion that the landlord should not be allowed to receive rent for 
property that was in such an unsanitary condition. 

Mr. Pritchard, Westminster and Birmingham, said the con- 
sensus of opinion, both on the part of the readers of the papers 
and those who had joined in the discussion, was that local 
government is in some respects defective. He believed the 
questions of the qualifications and the protection of officers 
would be settled by increasing the area of districts, and the 
formation of county boards, as had been shadowed forth. 
Having spoken of the satisfactory way in which the rural sani- 
tary authorities of Solihul and Aston discharged their duties, 
Mr. Pritchard briefly referred to the epidemic of typhoid at 
Kidderminster, and the slums which exist there; and concluded 
by again expressing his preference for enlarged sanitary areas 
and county boards, both of which he considered would be advan- 


tageous. 

Mr. Jerram, Walthamstow, suggested that larger boards would 
be beneficial, because then a dominant man would not be able 
to exercise so much personal influence. 

Mr. Gamble, Grantham, protested against the action of 
the Sanitary Institute with respect to the examination of 
surveyors. He had the examination, but the way in 
which the Institute had sent round the names of those who had 
done so to local authorities he considered very objectionable. 

Mr. Fowler, Manchester, condemned the false economy of men 
who got elected on public bodies on the plea of saving the 
pockets of the ratepayers. Such men were always thinking, 
what can I do to e my constituents believe that I am saving 
them money? He suggested that the duties of the surveyor 
should always be clearly and distinctly defined, and that only 
for neglect of these should he be called to aceount. At present 
a surveyor’s duties were so numerous and varied that it was 
very easy for anyone to find fault. With respect to examinations, 
the difficulty he felt was that experienced by practical George 
Stephenson, when it was suggested that he should join the 
Institute of Civil Engineers—who is to examine me? 

Mr. Chadwick, C.B., expressed an opinion that a public inquiry 
into the reason why a surveyor had been dismissed would 
enable an officer to justify himself before the ratepayers if 
he had suffered injustice. If, after such an inquiry, he found 
the public did not support him, it certainly would not be desir- 
able that he should continue to hold the office. In Ireland the 
improved-administration and greater efficiency of the surveyors 
employed had resulted in improved roads that one horse’s labour 
out of five could be dispensed with, which would alone repre- 
sent in this country eight millions per annum. 

The readers of the papers having replied, the President said 
he looked with great distrust upon the suggestion to call in any 
other local authority to protect surveyors. He thought it might 
be merely exchanging King Frog for King Stork. Anyone who 
did his work fearlessly and well would have adequate support 
from his own board. 

A vote of thanks was accorded to Sir Charles Dilke—who had 
been obliged to leave—for having taken the chair, and a like 
compliment to the President and to the readers of the three 
papers terminated the proceedings. 


LETTERS TO THE EDITOR. 
correspondents. 


CURVES OF STABILITY FOR SHIPS. 

Srz,—In the “‘ Transactions” of the Institution of Naval Archi- 
tects for this year, we have a very brilliant series of papers on the 
calculation of curves of stability, and the subject appears to be 
almost exhausted from a purely scientific point of view. It will, 
however, occur to many of the readers of these papers that, while 
it is most: desirable that such data, curves, &c., should be calcu- 
lated for the greater ber of hant ships, yet the methods 
given—accurate and complete as they some extent the 
—— that is necessary to place the work within the reach of 

i persons. It is desirable, therefore, to have some method 
of producing curves of stability which will give sufficiently accurate 
results, while being of such a nature as to be within the range of 
persons who have neither time nor inclination to study abstruse 
mathematics ; if this can be obtained satisfactorily, such curves 
can be made for a much larger number of vessels than is now 
possible, its more elaborate methods being used for new types, or 
where great accuracy is required. In leisure time the approximate 
curves can be checked by the more exact methods, and the results 
will check future calculations. 

In a letter to the Times last year, Mr. Barnaby described an 
approximate mode of getting curves of stability, stated to have 
been used successfully by a large shipbuilding firm—name not 
=. This process was simply to transfer the sections of the 

y plan for each angle of heel to a sheet of paper and cut them 
out ; gum them all together, and obtain the centre of buoyancy b; 
suspending the body successively from two points in the well- 
known manner. This, while easily done, is hardly accurate enough 
for the purpose, even if the process would bear mathematical in- 

ion, as the common centre of gravity of a series of isolated 
planes is not, strictly speaking, the centre of a solid body of which 
these planes are sections ; moreover, it would be very difficult to 
get the centre lines to exactly coincide, and to sp the gum so 
evenly that it would not affect the result. Part of the method 
can, however, be used, and much more accurate results obtained by 
proceeding in the following manner, the calculator being sup; 
to be supplied with a planimeter, an instrument now to be found 
in nearly every drawing-office, either as part of the office furniture, 
or as private poy ; the only instrument required besides 
this, and not fo in an ordinary draughtsman’s outfit, being a 
pair of scissors. 

Body i showing whole sections, are required, as in Mr. 
Denny’s first method ; the number of draughts, and the 
—— have also to be determined, as ve the same a 

ving decided upon these, we proceed operate upon 
deepest draught, and take, for example, the first angular interval, 


say, 15deg. Aline is drawn across the body plan in the usual 
manner at this angle, and planimeter readings taken for each 
section up to this line; these readings are then to be set up as 
ordinates—scale as large as convenient—of a curve, the abscissm 
being the distances which the sections are apart to a scale, not 
necessarily the same as the vertical scale. All the sections up to the 
15 deg. line are then transferred to a sheet of stiff paper, and cut 
out, as in the method described by Mr. Barnaby, but the centre of 
gravity for each must be got separately. 

On the centre line of each section an assumed centre of gravity 
for the ship is marked, the same centre of gravity being used for 
all draughts, and a correction of a simple nature made afterwards 
for differences in the centre of gravity. Having suspended each 
section from two points and got its centre of vity, a line at 
right angles to the water-line is drawn through this point; the dis- 
tance at right angles from this line to the centre of gravity 
assumed for the vessel is what we may call the lever for the sec- 
tion. Multiplying each planimeter reading by its respective lever, 
we get ordinates for a curve of moments, which are set up from 
the same base line as the first curve. The area of the curve of 
moments—which may be got either by the planimeter or by 
Simpson’s rule—divided by the area of the curve of planimeter 
edeun, gives the righting or upsetting lever for the displacement, 
assumed position of centre of gravity, and angle of heel. The 
area of the curve of planimeter readings multiplied by the constant 
for the planimeter gives the displacement in cubic feet. The same 
operation having been gone through for each angle and draught, 
we have the same data for producing cross curves of ws 4 as 
Mr. Denny’s staff got from the use of the integrator. These 
curves are to the up deck, and between the extreme displace- 
ment sections only, but outlying appendages, such as the counter, 
&c., can be calculated both for area and moment in a similar 
manner, and added to the main curves; it is both useful and 
one to show how much the stability is affected by such 
appendages. 

t should be noted that the work is similar for all draughts 
except in one particular, the paper sections—if not kept for refer- 
ence—for the deepest draught will do for the corresponding angles 
of all other draughts by cutting off the required parallel layer, 
and finding the new centre of gravity, thus saving some time. 

he advantages of the above method are as follows :—(1) No 
expensive instrument is required. (2) Nothing beyond ordinary 
arithmetic, a knowledge of Simpson’s rule, and the nature of a 
righting or upsetting lever, need be known to the calculator. (3) 
Different steps in the process can be carried on at the same time 
by different persons, only one of whom need know anything about 
the nature of stability. (4) The successive steps are to a great 
extent independent of each other, and errors in one do not pass on 
to the next, so that the curves are pretty sure to detect them; 
differing in this respect from the ordi calculation, where errors 
of great magnitude may—and frequently do—creep in, and will 

ive a perfectly fair curve, pate unnoticed unless carefully and 

boriously checked. (5) The amount of time required is very 
small, but of course this latter depends largely upon the calculator, 
as one man may be able to read off all the areas for an inclination 
while another is thinking where the decimal point of the first 
reading ought to go. (6) The curves provide some interesting 
information in a handy shape besides their primary object, such as 
the change in fore and aft distribution of displacement produced 
by inclining the vessel, and the consequent change of trim. 

The various steps in the process are not new, and I hope most 
of them are well-known, but I have not seen a description of them 
in print combined as above, nor do I know of the method having 
ever been generally used. I, therefore, think that perhaps it may 
be interesting and useful to some of your readers, who do not see 
their way to either purchasing or learning the use of the integrator, 
however useful and accurate it may be, and the recent papers and 

i ions leave little doubt on the subject. 

In conclusion, I may suggest that the method, besides being 
used for whole curves, can also be to complete curves got by 
other methods, as, for example, for carrying curves beyond 90 deg., 
which is done for purely ornamental purposes. A. E, Lona. 

Jarrow-on-Tyne, September 29th, 


THE CABLE AND ANCHOR TRADE. 

Srr,—We notice a paragraph in your issue of October 10th, re 
** Trades of Birmingham, Wolverhampton, and Other Districts,” 
referring to the cable and anchor trade. e wish you to make a 
little correction in your next issue. 

We do not wish to appear invidious, or to prefer a charge,of this 
— against our opponents in the trade, but in justice to 
ourselves we feel bound to call your attention to the fact that we 
supplied the Umbria with her outfit of ground tackle as far back as 
June 6th, and we may mention that two samples taken out of the 
cable by the superintendent of the Cambrian Testing Works gave 
respectively a breaking strain of 218 toas 6 cwt. and 211 tons 18 cwt., 
being 77 and 76 per cent. above the Admiralty strain, which is 
120 tons 9 cwt.; the anchors selected for these ships being Wood's 

proved Trotman’s supplied with box stocks. 


EDWARD SHO’ 
Dee Ironworks, Saltney, near For Henry Wood Co. 
Chester, October 14th, 


Sir,—Wasteneys Smith’s patent stockless anchor, which has 
been many years before the public, and, I believe, stood more 
tests and trials with perfect success than any other, was selected 
by Captain Lynch for the Chilian armed cruiser Esmeralda, which 
was described in your impression, she having six of them on 
board, and no other anchors. Many of her sy aug ships, includ- 
ing the Collingwood and Agamemnon, have been fitted with these 
anchors, even up to 6} tons weight each. The latest splendid addi- 
tions to the Cunard fleet, the Umbriaand Etruria, are fitted with some 
of 3} tonseach, and this company have had anchors as heavy as 6 tons 
each for — purposes in the river Mersey, where they have 
proved thi ives unequalled after five and a-half years’ 
experience. 

‘he great strength and soundness—-all the material being utilised 
for strength and holding power — its immense holding power, 
immediate grip in the ground, impossibility of fouling, requiring 
shortest scope of cable, ease in stowing—can be drawn within the 
hause pipe i required, having no stock to prevent it—makes it the 
are now in use is good proof of its efficiency favour, icular 
when it is remembered the first cost must coenag ts oon 
greater than ordinary anchors. . 

These anchors are now being made by Messrs. Spencer and Sons 
Newburn Steel Works, Newcastle-on-Tyne, in high-class annealed 
steel, and are most rigidly tested by Lloyds’ surveyors during pro- 
cess of manufacture, invariably with highest results. At present 
moment, eight large anchors of the naval type are being made of 
this material for the two cruisers now being built by Sir W. G. 
Armstrong, Mitchell, and Co., for the Japanese Navy. 

Newcastie-on-Tyne, October, 14th. FLUKE. 


THE ROCKET LOCOMOTIVE, 

S1r,—I have read with much interest the article in your impres- 
sion of the 12th ult. and the letters it has called forth respecting 
the Rocket locomotive. I venture to send you this letter on the 
subject, as I am able from —— knowledge to give information 
which will clear up most of the points which appear doubtful. To 
account for my knowledge of the details, I may say that my father 
was the contractor for the great cutting between Chat Moss and 
Salford, and I was in close attendance on him while the work was 
in progress. I was present at the locomotive trials at Rainhill in 
October, 1829, and at the opening of the railway in September, 
1830; and I think I rode at one time or another on every engine 
that was worked on the line between those dates. 

As to the Rocket, your illustration on page 191 correctly repre- 
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ts the engine as she appeared on the day of the Rainhill trials, 
treiling wheels, about which may tion aci st 

not perhaps generally known. The Rocket was put together in the 
Rainhill engine sheds only just before the day of trial—the parts 
having been made elsewhere, and the pair of trailing wheels under 
the fire-box—which were similar in character to the drivi wheels, 
but smaller in size—only arrived on the day before. When these 
wheels were placed under the frame it was found, to the great 
annoyance of the erectors, that the journals were too large to fit 
the Sonatas. It was — to get them altered in time for 
the trial; but the difficulty was overcome by substituting a pair 
of cast iron wheels, with a square-ended axle as shown, taken from 
a tip wagon at the last moment; and on these she ran at the 
Rainbill trials. 

I can corroborate every statement made by Mr. James Boulton 
in the letter from him which you print in your impression of the 
10th inst., both as to the identity of the Rocket and as to the 

rocedure on the day of the opening of the railway. I have no 

Toubt whatever that the sketch made by Mr. Nasmyth represents 
not the Rocket, but the Northumbrian—except that it does not 
show an awkward projecting step attached to the leading end of 
the latter rs tender, against which my father one day tore 
his knee and was slightly lamed for life, and that there were, I 
think, no funnel stays on the Northumbrian. At any rate, the 
sketch is nothing like what the Rocket was in 1830. 

The Rocket which ran on the day of the opening, and subse- 
uently, was the identical Rocket that ran in the Rainbill trials in 
829. She was completed only just in time for the competition, 

and never ran a@ single trip before then. In the evening after the 
first day’s trial, Mr. Stephenson said to my father, ‘‘ Now, Stan- 
nard, let us have a trip to ourselves ;” whereupon he got up, fol- 
lowed by Wakefield, the driver, my father, Mr. Booth, Mr. Moss, 
and myself, There was not much room, and Mr. Stephenson 
remarked, ‘* Put your boy up on the tub, Stannard ; he’ll be more 
out of harm’s way there ;” and there indeed I sat during my first 
ride on the Rocket, As the butt had been newly pain the 
day before, I stuck on very literally while we ran some four miles 
out and back. 

When the trials were over the extemporised trailing wheels 
were removed and her own fitted to the Rocket, and she was sent 
before the end of October to my father’s cutting, where she worked 
regularly without any alteration being made until the following 
spring. Her enormous funnel made her rather end-heavy, and at 
last brought her to grief. It happened in this way. One evening 
Wakefield was taking an extra run to give a ride to a gentleman 
named Hunter, who came on the works very frequently for that 
purpose. When on the bank, and probably going at a good speed, 
she gre ata bad joint and tipped up, head downward, in the 
track, killing the unfortunate gentleman, and considerably damaging 
her funnel and front framing. She was then taken to the shops 
and fitted with a smoke-box and a shorter funnel, and after about 
a fortnight she was sent back to my father again, who worked her 
up to a very short time before the opening day. 

I believe no other alteration was made in Sie till after the 15th 
of September, 1830. The same water-butt was on her tender on 
that day as she carried in the previous October, and it was used 
for a while afterwards, but was eventually replaced by a wrought 
iron box tank, carried on the same tender. e Rocket worked 
pos pens Se the line after it was opened, but was displaced as soon 
as a cient number of heavier engines were provided to deal 
with the I that she was bought from the 
way company by a colliery proprietor, nam: hompson, I think, 
bo that he worked her until about 1845; but Iam not able to 
speak positively as to this. 

From the facts I have pt for which I can vouch from 
my own knowledge—it is clear that the Rocket of 1830 was the 
same engine as the Rocket of 1829 with an altered funnel; that 
she worked nearly all the time between her recorded public 
Fane ee and that she did run in the regular service on the 

verpool and Manchester Railway. Ros, STANNARD, 

The Hull and Barnsley Railway Contractors’ Office, 

Howden, October 14th, 


LOCOMOTIVE CRANK AXLES, 


Srr,—I cannot give your “ North-country Correspondent” the | Press 


statistics he asks for as to the relative merits of plain versus crank 
axles, but I can supplement the returns given in my last from the 
Board of Trade report for 1883. With the report for the half- 
ear ending June, 1884, therein I find it stated that fifty-eight 
ken iron crank axles gave an average mileage of 206,124 miles 
per axle, against twenty-seven steel crank axles with a mileage of 
only 166,687 miles, being 39,437 miles per axle in favour of iron. 
At the recent Iron and Steel meeting the papers read and the dis- 
cussions that followed would lead an ordinary reader to infer that 
steel for all purposes was now practically settled to be the best. 
But is it? Mr. Adamson, at that ee spoke of iron as “ that 
more treacherous material.” I would like to ask him to explain 
how it happens, in spite of better tensile strengths, reduction of 
areas, elongation, anent set, &c. &c., all in favour of steel, 
and of which s makers make so much capital at all meetings 
where the subject can be introduced, that actual results of practi- 
cal working are so much against them. 

I think we have had deductions advanced upon the results of 
these tests sufficiently before us now. Of their value let Board of 
Trade returns show. In my humble opinion, it would be well, or 
penne better, if attention was now directed into a channel that 

been much overlooked or avoided by scientists, viz., the effects 
of expansion, and vibration, 


FAILURES, 
1R,—The correspondence in your columns, and especially the 
letter by Mr. Brooke, should direct the attention of scm Ba 
panies to the danger of ‘‘leak-off two minute ” brakes. 
On Friday last, 10th inst., the second portion of the up-night 
hh express was worked from Leicester to London with the 
‘*leak-off vacuum” brake. One of the passengers from Glasgow 
informs me that approaching Bedford he felt the action of the 
brake and quite expected the train would stop; when the brake 
blocks ceased to grind on the wheels and the train ran the full 
length past the station and foul of the junction. In this case no 
accident resulted; the driver will, no doubt, be fined, and pro- 
bably the case will never appear in the Board of Trade returns, I 
have frequently pointed out in your columns that the Midland 
pr oof does not ~~ the failures, and the resolution passed at 
the Bath Congress last week now leaves no doubt upon the 
CLEMENT E, STRETTON. 
, Saxe-Coburg-street, Leices 
October 14th. 


UNITED STATES’ ROLLING STOCK. 

Sir,—In the fourteenth article on.‘‘The Chicago Railway 
Exposition,” which appeared in a recent impression, I observe 
you describe the car illustrated on page 164 as a “‘ e 
car.” It is not a palace car in the American acceptation of that 
term, but was specially intended by the makers, Messrs. Jackson 
and Sharp, of Wilmington, Delaware, to show that an exceedingly 
handsome and comfortable car could be built at a moderate cost to 
carry sixty passengers at ordinary fares. Palace cars generall 
pan | little over twenty awe ga at extra fares, and are bot! 
costly to build and heavy to haul, The car in question costs less 
for the number of seats than a good English first-class carriage, and 
is not excessively rigs 

Tn the description of the suspended car truck on page 165, you 
state that the equalising or spring beam of the truck or bogie is 
suspended beneath the axle-box. The drawing of the car, on the 
contrary, shows the spring beam resting on the top of the axle-box 
as usual., The suspension truck is made in both ways, but the 
discrepancy has puzzled some of your readers, 


I notice in your issue of September 19th a long article on “ Small 
Engines,” describing some well-known locomotive works at Pitts- 
burgh, which, like two or three English firms, make a speciality of 
locomotives of diminutive size and unusual gauge. The article has 
been copied without the slightest acknowledgment by the 
Mechanical World and other papers, and though you bestow 
quotation marks, you omit to state that the article originall 
appeared in the Railroad Gazette published in New York. The 
natural interest which a writer feels in his own productions must 
be my excuse for troubling you in this matter, 

New York, September . D. H, NEALE. 


BOILER SEAMS. 
§1r,—I send you herewith a sketch of a novel joint for boiler 
shells, The formula is very simple. If P be an ordinary pitch 
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and D the diameter of rivets, the diagonal pitch must be = P + D. 
This joint is likely to be of some use in boilers for very high 


ures, T. Orr. 
Barrow-in-Furness, Lancashire, October 7th. 


THE TRACTION ENGINE TRIALS AT THE STOCKPORT SHOW. 
Srr,—I read with great interest your excellent leader in your 
journal of the 19th ult. on the recent trials at the Stockport Show, 
and as one of the public who likes fair play, admire the straight- 
forward manner in which you have opened the question out. As 
your remarks have not been challenged ws tone the present, I conclude 
they have been beyond dispute, or they have given satisfaction to 
all; but I am sorry that I cannot agree with your statement that 
Mr. Foden’s engine was the most economical ‘engine on the show 
_—s as in your reasoning you do not take into account the 
ifferent weights of the va a engines, which, in my humble 
opinion, ought to be considered in rm by the results of a 
traction engine test for economy of fuel. t we want to get at 
is the amount of coal used in each case to haul a uniform weight a 
uniform distance; and for convenience let us find the amount of 
coal used to haul one ton one lap. 
W = total weight of engine and truck in tons. 
N = total number of = run. 
P = quantity of coal allowed in pounds. 
L = pounds of coal used per ton per lap. 


P 
Which gives the following results :— 
First Series of Trials. 
Maker’s names, Ww 


‘Tons 
McLaren, 8-H.P., single cylinder .. 16 18 0 13 | 160 | 


competing, for they were all square and above board—but were 
their men? Ask any one of the drivers whether the other drivers 
had more coal than was weighed to them, and see what he will say? 
There was no proper care taken to see that the men had no more 
coal on their engines than was weighed out to them, because there 
was not enough assistance for the judges. The trial is not worth 


Again, look at the weights. Why four tons behind a big traction 
engine was like a tin kettle at a dog’s tail; and none of the 
competitors knew what were the points on which the medal would 
be given till after the trial * 

I do hope we may have a real trial next time. 

Lincoln, October 13th, J. 


y | anything so far as fuel is concerned. 


GAS ENGINES, 

Sir,—As a of the correctness of your remarks on gas 
engines in your issue of the 26th ult., I enclose you s taken 
from an engine with two cylinders, the one being as a pum 
only; diameter of cylinders, 3¥in., and 10in. stroke, The w! 


charge is a combustible mixture of gas and air, the whole products 
of combustion —- practically discharged during the first two- 
thirds of the in-stroke, and the fresh charge compressed during the 
last third of the stroke, the two pistons being on one crank. The 


taken with 3in. and the other with 4in. of the 
stroke for com ion. The middle line is caused by the expansion 
of air only, the governor having risen and prevented the gas valve 


from operating. scale 110 Ib. per inch. 
Wi m Works, Wickham-street, Rosert SKENE. 
Tyres-street, Lambeth, October 11th. 


EXHIBITED INVENTIONS. 

S1r,—Having in the practice of my profession observed that 
exhibitors of unpatented inventions at international and industrial 
exhibitions are not generally aware that their position is affected 
by certain provisions of the “‘ Patents, Designs, and Trade Marks’ 
Act, 1883,” I beg to point out through the medium of your paper 
that the six months’ protection of unpatented inventions so ex- 
hibited is no longer accorded such protection | 
now obtainable only by compliance with the requirements sta 
in section 39 of the above-mentioned Act, and rule 17 of the 
Patents Rules. tails of the mode of procedure may be 
obtained from the Le ad official of information, or 
supply information without charge on carte. 


. T, WHITEMAN, 
Fellow of the Institute of Patent Agents. 
7, Staple-inn, London, W.C. 
October 14th. 


BELL HANGING. 

S1r,—You were good enough to publish some letters of mine on 
bell-hanging in the early part of 1879. Since then the. plan of 
suspending clap by a bolt through the crown has become 
common. I Stir equevre of hanging clappers by a single bolt 
The swings in a clumsy , through which is 
a pane ie bolt, this goes through a 1}in. round hole in the bell 
and through the stock, where it is secured by a single nut. A 
leather washer is placed between the crown of the bell and the 
shoulder of the crosshead. 

To say the least, this nut is apt to t loose; and if it does so, 
the oscillation of the clapper tend to bend the inch rod back- 
wards and forwards in the l4in. round hole at the great risk of 
breaking it. Isay let the jaws or crosshead be of wrought iron, 
and a nice tidy 14in. round bolt be passed through a 2in. hole in 
the crown; then let a shoulder be turned on the bolt reducing it to 
lin., then upon this place a 3in. or 4in. washer between the bell 
and stock. Tet the part of the bolt ing through the stock be 
square, and secure it on the top with two lock nuts. The leather 
washers now in use on the under side of the crown are only a 
delusion and asnare. As I propose, the clapper would be entirely 
clear of the bell, and no vibration possible. Allow me. to beg of 
bell-hangers to make their nuts fit tighter than they do at t. 
They very often come off the bolts altogether. My remarks refer 
to a bell of about a ton weight; os 


Foden, 6-H.P., double cylinder .. ..; 18 16 0 | 103 120 “81 
Fowler’s compound... .. .. .. 16 12 2 | 160 | *78 
Aveling, 8-H.P., single cylinder .. | 1 #16 «0 | 160 | 1°05 
Second Trials, 
McLaren, 6-H.P., single cylinder ... 14 11 8 | 60 
Foden, 6-H.P., double cylinder .. 13 16 0 60 “50 
Aveling, 8-H.P., single cylinder .. 16 «0 | 80 “49 


Now, let us take the average results of the two trials, which 
makes McLaren’s engine the most economical, using only °615 1b. of 
coal per ton per lap, Foden next with °655 lb, of coal, Fowler third 
with °67 lb. of coal, and Aveling last using ‘77 1b. of coal. The 
above results are selected from the best performances of the four 
different makers who have any pretensions to the medal. I have 
nothing stated concerning the merits of the respective engines. 

Leeds, October 8th. W. Mz 


S1r,—I did think that some one better qualified for the task than 
I am would have written before now to call attention to the 
Stockport trials. Sir, I was a bystander, and I saw more, I think, 
than the judges. I have been ata great many trials—trials that 
took place several years and I know how things are done, I 
remember in one competition the portable engine of an eminent 
maker had grease crammed into one of the tubes, about 10 lb, of it, 
The tube was stopped up with clay, and the clay at the right time 
had a small hole made in it, and the grease ran into the you 
may guess with what effect. Then they used. to run gallons of oil 
down the side of the fire-box, spilt in filling lubricators! and this 
get into the ashpan and made the ashes as or better than coal. 

ow, Sir, I have not a word to say the heads of firms 


ire, of course, different sized clapper bolts. G. T. 
Leiston, October 6th. 


STEAM FIRE ENGINE RAFTS, 

Srr,—In your notice of the contract now open for steam fire 
engine rafts, you do not mention the terms of payment offered by 
the Metropolitan Board of Works, which are as follows :—66 per 
cent. of the contract price to be paid upon delivery, and the 
balance at the expiration of three months from the date of 
delivery. The same terms are also offered for the construction of 
two screw tugs for the service of the Board. Of course such terms 
as these effectually shut out many builders from the competition 
and are not at all in accordance with the custom usually observed 
in the shipbuilding trade, 

Upon application at the offices of the Board I find that these 
terms are, ike the laws of the Medes and Persians, unalterable. 

Longden-yard, Millwall, 

October 4th 


Gro. SKELTON. 


SourH KENSINGTON MusruM.—Visitors during the week ending 
Oct. 11th, 1884:—On Monday, Tuesday, and Saturday, from 
10 a.m. to 10 p.m., Museum, 18,947; mercantile marine, Indian 
section, and other collections, 4488. On Wednesday, Thursday, 


and Friday, admission 6d.; from 10 a.m, to 4 p.m., Museum, 1654 ; 
mercantile marine, Indian section, and other collections, 215.. 


Total, 20,254. A if ding week in former years, 
16,995, Total from the opening of the Mesoum, 23,487,250, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 8th. 


THERE is no decided improvement in the industrial conditions 
throughout the States, particularly on account of the excitement 
incident to the Presidential cam . Prices of all kinds of pro- 
ducts are still declining. Manufacturers of all kinds of 8 are 
still endeavouring to restrict, but the restriction eff thus far 
is not sufficient to answer the requirements. Iron and steel were 
never so low as at present. The only exception to this is steel 
rails, which have advanced 2dols. per ton within three weeks. 
But it is to be noted that no very heavy orders are placed at 
the new The advance was from 26°50 dols. to 7) dols., 
the latter being now claimed as inside figures. ye —— 
railway building is projected for next but this 
will be done, except in the way of wor! 

“The leading markets show very little business being done, and 
only a small amount of i inquiry arriving. There is scarcely any 
inquiry for old rails, Bessemer pig, or spiegeleisen. Stocks at this 
port, October Ist, were :—1740 tons of pig iron, 634 tons of 
sage ma 1135 tons old rails, 5722 tons steel wire rods, 689 tons 

3203 tons Swedish iron, 38,047 boxes tin plates, 
325,563 Ib. of piglead, 154 tons +? 28,053 Ib. sheet zinc. No. 1 
ow. iron is selling at 20 dols. to 20°50 dols. ; gray os 
6°50 dols. to 18dols. ; merchant iron, 1°75 cents to 2 cents per Ib. 
iron, at 3 cents to 3°50 cents, to shape. 

The coal mines are all restricting ——- and manufacturing 
demand is at alow ebb. Domestic demand is improving on account 
of the near approach of cold weather. The average pipe run of 


— quantities of wheat have been shipped from the grain 
sy sections into Chicago, Milwaukee, and other North- 

estern markets. The supply of ocean tonnage at this port is 
rather light, and hence frets t rates have been advanced within 
two or three days. There is an improving demand for vessels for 
petroleum and cotton, and there is a probability that a slight 
advance in rates will soon be announced in this direction, not 
here, but at other Atlantic and Gulf ports. 

S tion in railway securities has been checked by doubts as 
to the ability of the various railway combinations to hold their own 
against the disintegration threatened. The Grand Trunk still 
threatens to withdraw from the pool. The trouble with American 
railway traffic is that there is not ——-< it to satisfy all the 
ng te pen on lag and there is danger of a general breaking up of 
the pool system. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


(From our own Correspondent.) 
Reports brought to’ to-day—Thursday—in ‘ham, 
and yesterday in Wolverhampton, ot the new 


thus far ted from the quarterly m , were not bmn satis- 
. From the negotiations commen: ‘at those 

however, an increased number of orders will probably cmeeee Sa received 

in a week or two chiefly from merchant buyers. At present the | an 

sheet makers have benefitted most, and their books show an acces- 

sion of orders. Prices in this d ent keep up, though on the | a 

week they are slightly easier, since quarter-day quotations are 

always excessive. We no longer hear of such miserable prices as 

but instead, these 

ee an average of about £8 10s. per ton. ‘Woodford onlinary 
ts are £9 5s. Thin sheet makers report continued numerous 

inquiries, and satisfactory 

the United States, and other 


account. 

John and Co., Cookley Ironworks, Kidder- 
of tol 2 ng 

visa of removing to Mid One reason is the 

increasing demand for sheets of steel, which makes it desirable to 
get neare nearer the great centres of the production of steel blooms, 
lets, and ingots. The other main reason is afforded in the 
excessive pone pa The firm estimate that if they should 
remove they would save £1 per ton in carriage upon the manufactures 
leaving their works. The firm are experiencing a call Bat 
mi an encouraging demand for large 
for gas meter construction, working 7 and for the 
manufacture of milk and cheese vats. e United States demand 
is especially for the last-named purpose. The firm quote w 
it’s Crown bars, £7 10s.; plough’ 
£9 10s.; <n 6 10s.; all at works. Tin-plates they 
quote: Cooki charcoal, per box; C.8.8. charcoal, 22s.; 
and Cookley cokes, 20s. per box. 

= ed. The prices of tank sorts range from £7 upwards. 

iler sorts from £8 to £8 10s. and £9, according to vow 7 4 
The reduction in the price of Lowmoor plates of between e1 and 
per ton will not much influence plate prices in this district. 

The starting of the new works of the Birkenhead Gal 
Company, which has just taken place, causes local galvanised ae 
makers to be increasingly active inthe solicitation of orders. Prices 
are moderately firm, the Sun and Blackwall brands remaining at 
£14 10s. per ton for 24b. . packed in cases, and £16 for 26 g. 

_ The makers of bars ‘other merchant sections of iron are con- 
tinually finding that they have to contend not only with competi- 
tion from the North of England, but likewise from both Lanca- 
shire and North Staffordshire. These latter distriota are running 
South Staffordshire hard in the matter of shipping orders for bars 
and hoops, their nearer location to the ports giving them their 
main advantage. 

The country trade in blacksmiths’ bars of Foe one Po 
improving, the individual orders of larger bulk. 
Marked remain at £7 10s. to £7; uality, £6 10s.; 
and common, £6 to £5 15s, Hoops, £6 bs. ~—y 10s.; and gas 
strip, £5 15s. upwards. 

Pig iron was quieter than for some weeks past; native makers 
were, however, occasionally able to announce that in the past two 
or or three weeks ba A wed booked Jarger contracts than a quarter 
ago. Prices of b made outside this district are easier, but 
vendors were not desirous of se Derbyshire sorts 42s. to 
42s. 6d. nominal ; and Northamptons, “41s. to 41s. 6d. 

Messrs. A. Hickman and Sons, » Spring ring Vale furnaces, quote their 
rates as: Hydrates, £2 17s. 6d.; all-mines, £2 10s.; common iron, 
£2. This are now turning out some 1400 tons of pigs per 
~veek, and, what is more, they are finding a market for them. 

Minerals were not active to-day, although prices were fav: 
Northampton stone was 5s. 10d. to 6s. per ton delivered ; Leices- 
tershire calcined ore, 9s. For good native stone vendors were 
asking 12s., but consumers would not generally give more than 11s. 
South Yorkshire cokes were 14s, 9d. to 15s., and best best 16s.; 
Welsh cokes, 15s.; and Durham foundry sorts, 23s. 

Coal prices are scarcely so firm, consequent upon the end of the 
colliers’ strike. On Cannock Chase common forge coal is 5s. 
to 5s. 6d. per ton of 23 or 24 cwt., and 6s. to 6s. 6d. for best f 
sorts; fine engine slack, 4s.; rough slack, 5s. 6d.; superior, 6s. 
best deep s 7s. House coal is quoted the best collieries Be. 
for shallow one way, 9s. best shallow, 9s. ox ts one 
best deep. -class owners quote—s! 78. 6d.; deep 


business doing with Australia, Canada, 
export markets, as also on home 


The demand for wrought iron tubes is best in the gas 
ment. Here orders are arriving in good a’ 
season; and galvanised water tubes are also 


deat | Wi 


NOTES FROM LANCASHIRE. 
(From our own Correspondent,) 

Manchester.—Here and there moderately good orders have been 
ete ey ome ly meetings, but in the general iron trade of 
the district there has been no accession of any weight of new 
business to bring about any improved condition of the market. 
Where makers have got orders there is a tendency to a little more 
firmness in prices, but the minimum rates continue the basis of 
actual transactions, and any attempted advance only operates as a 
check upon further sales. 

The Manchester iron market on Tuesday brought together monet 
attendance on ‘Change, but business was very quiet. ire 
pig ig iron makers report ‘only a very small weight of business coming 

ode but quotations for | brands are uncha , and are 

firm at 4s. for forge and 42s. for foundry, less 24 as the minimum 
for delivery equal to Manchester, with makers disinclined to enter- 
tain offers beyond the end of the year. In district brands there 
are sellers open to book orders for ger f over a considerable por- 
tion of next year, and moderate sal Lincolnshire have been 
made up to the end of March at about 42s. 6d. for forge, and 
43s. 6d. foundry, less 24, delivered equal to Manchester, with 6d. 
under these figures taken for sales, Derbyshire makers, 
who appear to have had a = good outlet for their pig iron in 
Staffordshire, are asking 44s. to 45s., less 2}, for forge and 
foundry qualities delivered here, bet at these figures they are prac- 
tically out of this market, and transactions are confined to occa- 
sional small parcels of foundry for special requirements. In 
North-country iron, makers, who have to rely | ly on an inland 
trade, are rather easier in their prices, and good foundry Middles- 
brough delivered equal to Manchester - be got at about 44s. 4d. 
per ton net cash. Scotch iron is also, if anything, rather easier 
than it has been, but there is very little ae except for very long 
forward delivery 

Hematites eaniiee bed to sell, and to secure orders extremely 
low prices are taken. 

Manufactured iron makers report rather more business stirring, 
and in some cases moderate orders have been booked recently, 
which has had a —- to give rather more stiffness to — 
A few of the better class makers are now quoting £5 15s. ger ee 
for good qualities of bars delivered into this district, but £5 6d. 
remains the average basis on which actual sales are made, with 

yey to £6 2s. 6d., and local made sheets £7 2s. 6d. to 

with eet North Staffordshire qualities fetching about 
= 10s. to £5 12s, 6d. per ton. 

prospects of the engineering trades certainly do not brighten, 
but seem rather to indicate a get bad trade during 
the ensuing winter. The reports that I rom most concen 
continue in the direction of a slackin ; here and there works 
are still kept fairly busy, but as a rule 4 weight of new orders 
coming forward is small. The returns of the mated as 


n the'way of railway Tates, ~y have consequently made a consider. 
able th erton Main sent 1 ees 
tons last month ; Tryston, tons; Whitwood 6680 tons ; end 


September has been 65,142 tons, as compared wi 61967 tons 
during September, 1883, 

A London correspondent to a leading F papemmne paper holds out 
hope of activity in the steel trade, on ground of heavy orders 
having been received there from various foreign markets. Up to 
the time of writing none of these orders have come Sheffield way, 
so far as I can hear. The Board of Trade returns for September, 
which are es me as I write, show how much = activity is 

ed. The total of s during 
September last was £93,444, as compared with aii 110 for 
tember, 1883, the respective values for 1884 and 1883 £856, 
and £1,072,858, France took a value in steel last month of £9011, 
and the United States of £23,414, the respective values for 
the corresponding month of 1883 to France, £11,497 ; 
and to the United States £26,980. In connection I note a 
letter in a local paper signed “Steel.” This writer has taken a 
prominent part in the steel controversy. He states, with refer- 
ence to Mr. Seebohm’s paper read before go wx and Steel Insti- 
tute, and the remarks ie thereon by Mr. F. J. Hall, that he has 
instituted very careful inquiries as to the number of crucible steel 
furnaces there are at work in Sheffield at the present day. He 
finds there are at least 30, if not 35 per cent., fewer at work now 
than there were ten or twelve years ago. ‘‘ Steel” adds that as these 
tlemen stated that the output of crucible steel in Sheffield was 
than ever, it would be rather interesting to know how it is 
made, ‘‘as the uctive power of each furnace is the same now as 
it was then.” He invites Mr. Seebohm or Mr. Hall to answer the 


Hardware and cutlery, the month of September, have 
been to value £355,509 


are Holland, Spain, and. Canaries, Argentine 
and these toa trifling extent; while German nited 
States, Foreign West Indies, Brazil, British orth America, British 
lecreases, chie’ 
valle ‘unsatisfactory, the weight last 
tee! are again unsati ory, the 

gg only 34,242 tons, as t 63,242 tons in September, 
1883. nited States took tons in September of last year ; 
last Bh not a rail has been sent to that market. Mexico has 
fallen from 1147 tons to 19 tons; Sweden and Norway from 3619 
to 669 tons; t, 1255 to 301 tons; British North America from 
10,927 to tons; and Australasia from 13,436 to 4429 tons. 
Russia, which took nothing in was 
ut only to the extent o tons ; eru show t 
, and the British East Indies has advanced coral 


of Engineers for the past month show a very serious d 

the eager for employment, which may almost be described as rs 
sudden collapse. , for the last three or four years 
have not been so many members thrown — the books as out of 
empl ent in any one month’s return as during the past month, 
eg pega of members in receipt of out-of-work donation 
benefit has risen from about 34 to 5} and 6 per cent. In all the 
— building centres trade is reported as continuing extremely bad, 
ie as good. Even in branches which have still 
+ amount of work in hand, such as locomotive building, 
numbers of men are being which is an indica- 

tion that there is not a flow of new orders coming in to k 

works fully employed. Tool makers, as a rule, keep fairly we 
supplied with orders; but in this branch also there is a decided 


Business in the coal trade is only moderate. There is no push | Bi 
in the demand for house-fire coals. Common round coals for steam 
and forge “sa ph poe ney meet with but a comparatively slow sale, and 
supplies of engine fuel continue in excess of requirements. In the 
Manchester district the leading colliery proprietors are firm at the full 
October advance for all classes, but in other districts there pe 
to be some difficulty in maintaining the —- advance of 
ton in all cases, and for common round coals tol, alten 
taken in some instances. engine of 
Manchester firms are holding on to their advanced rates, prices 
iach nan At the pit mouth best coal averages 

, 7s. 6d.; common house coal, 6s. 6d.; 7“ and 


thing. rather easier, Te. 34. to Ter Gd. being taken if 


nats of the ‘greed movement in prices at the 


report only a business in Be the 
pig iron trade of the North Lancashire district. ae Se 
occurred a few weeks ago in the trade has 
left business in an even quieter state than ere was bu 

r attendance at this week’s market, and the sales have not ant 

ond recent averages. Both home and foreign demand has 
dropped off considerably, and the orders now — are 
inextensive. It is ren to keep works ily employed. 
and makers find a in obtaining orders for forwa: 

as the deliveries do not by any means nt 

as ‘of the output. I can hear of no probability of there being 
a further restriction of the output. Quotations are practically 
unchanged, No. 1 Bessemer samples css offered at about 44s. per 
ton net vd Boe ~ rompt delivery, No. 2 at 43s.,and No. 3 at 
42s. per to ers are rather busier, and it is 
that their mills aa be better empl during the winter than has 
seemed likely lately. No new orders of any weight are being | 
received for rails, and prices remain at about £4 10s. to £5 for 
ordinary sections. H and wire show a fair average demand. 
Founders are but indifferently employed, and the engineering 
works are very inactive. Shipbuilders are expecting new orders. 
Iron ore is se! slowly at last week’s rates. Stocks are heavy at 
mines, Coal coke quiet. Shipping discouraging. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent. 

Coat continues fairly brisk, owing to the general stocking which 
is now going on, both in the metropolis and the ces, The 
advance made in October will pro ly be followed by another in 
November, should there be a return of the cold snap my last week. 
While I write, however, there is milder weather, with some a 
of its continuance. Tt is noticeable that during the month of 

ber there were 133,808 tons sent to Hull from the Yorkshire 
collieries, as compared with ae eae — forwarded during the 
month of last year, th an increase of 
15,744 tons; this increase, however, i is oot ciently great to 
counterbalance the falling off in previous months, as the returns 
for the nine months of the present year show only 968,352, as com- 
with een cae tons of the nine months of 1883. From 

Main there have been sent 11,384tons; Shireoak, 7248 

tons; Manvers Main, 6776 tons ; Houghton 5032 tons; | are 
Elsecar, 4480 tons ; Monk Bretton, 4192 tons; bir Hall, 
4128 tons ; Edmunds Main, 3776 tons ; Roundwood tons ; 


2544 tons; Wharncliffe Carlton, 2456 tons; and Carlton Main, 
orkshire collieries are somewhat favoured 


6038 tons. Not a si nl al order, no far an Tea lear, bo Ben 


there | received in Sheffield month, 


A hotee Shetield manufacturer informs me that an excessive 
in Queensland is unfavourably affecting the demand ee or 
She Advices recently received a di 
account of affairs there. One wool-grower who 7,080 chen 
has only 5000 left, and others are ruined. Of oon are 
such as spoons, cutlery, wor! 
be in vastly diminished demand. 
Much complaint has been made of the ar 
the Calcutta Exhiby Several manufacturers 
informed me that the world’s show ren has not brought them a 
e ers’ Feast t as, in spite postponement, 
e whole of the sple: tables issup- 
= he Master Cutler 
principe Usually e slootre plate establishments 
wader canteens for the feast; but the extensive works 
of Messrs. Walker and Hall are quite equal to supplying the 
whole of the articles required. 
Messrs. John Horton and Co., of the Oxford Brass Works, Bailey- 
street, have just completed several very handsome chand 
i oo igh ufactured by them for the Newcastle and 


jpany’s new offices. The are 


THE NORTH OF ENGLAND, 


(From our own Correspondent.) 

THE business done at the Cleveland iron market, held at 
on Tuesday last, was but moderate in extent, and 
prices were not quite so as a week previously. This is to be 
accounted for to some extent by the circumstance that exports are 

rapidly diminish as the shipping season draws to a close. 
to ack We s. per ton for No. 3 g.m.b., and it is said 
that some —— consumers are gi even more that figure 
for special brands and immediate delivery. Merchants, however, 
and makers not connected with the combination, are again offering 
No. 3 at 36s. 6d. per ton. otations for forge quality range from 
33s. 6d. to 34s., and some eygies leat the lower figure. 

The Cleveland i held at apy 
on Monday last, discussed the jas, condition of the pig iron 
trade, and the practicability of a further restriction of output. A 
proposal was made to ap’ - an official salesman to act for the 
combination firms throughout the whole district, but nothing defi- 
settled. 

+ Soll their stock decreased 595 to 

During the first en days of "this month, 30,744 tons of pig 
iron were exported from the Tees. This is 9000 tons less than 
during an equal number of days last month, 

ning somewhat more cations, ever, come 
hand slowly, and the competition for rd work is as keen as ever. 
Makers continue to offer plates at £5, angles at £4 15s., and 
common bars at £5 2s. 6d., all on trucks at works less 24 per cent. 
Favourable specifications can be placed at slightly less. 

Owing to scarcity of orders, the Grange Iron pany, Durham, 
has given notice of a reduction of wages of 1s. per week to the 


— of its workmen. 

Railway Company is about to reduce its staff 
of pees This is due to dultieas of trade, but is facilitated 
alapen substitution of steel for iron rails. It is said it is able to 


with one man for every two miles of railway. 

e directors of the Scarborough and Railway Com 
have made with the Nort 
Company to i with en fine ion- 
masters, &c., for the working 60 completed 
For these services they are to phone siete North-Eastern Rail way 
Company 50 per cent. of their gross rece’ 

at which the Staffordshire and Ingot 
finished steel, in competition with what is le in 

the Norti, is the — "of much comment at * It is said, 
cent, Bay, 

at makers’ At. the a considerable 
quantity of steel sleeper plates have been recently made 


4 
the best firms are dispensing with all hands above their regular 
nimum staff. 
] 
novel design, and give ¢ 
Mr. T. W. Jeffcock, J.¥., has been elected president of the 
per_ton, according to quality. Midland Institute of Mining, Civil, and Mechanical Engineers. In 
his introductory address he strongly counsels the —. of the 
an sliding scale for the regulation of miners’ wages in Yorkshire. 
COai UClVereu 
€ As the natural a 
commencement 
advance of wages, DU nO On las ye 
0G. JS. 
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by northern plate makers. But after execu- | Transactions occurred to-day—Thursday—from THE TENT JOURN. 13,841. Wine Fencrna, J. ay wg re 
their trial orders, none of them are now | to dis. Condensed from Lake 
ing to take mure at the _— Some,| The market quo’ tions of makers’ iron are well Patents. Tnit 
indeed, assert that they lost from 10s. to 12s. 6d. | main , 08 follows:—Gartsherrie, f.o.b., i 18,344, UMBRELLAS, H. J. Baten oat 
ton on these orders. If, therefore, the Staf- | Glasgow, per ton, No. 1, 56s.; No. 3, 50s. 6d.; | *,* It has come to our that some applicants of the| _ Voekler and Be Leipzig.) 
Fordshire Company can make steel plates at, say, | Coltness, 60s. and 52s Langloan, 58s. po Patent: Sales Department, for Paes ions, | 13,345. Finrers, P. A. Salguen, Lew 
15s. per ton cheaper than their northern competi- 52s, Summerlee, and 47s. 84.; 3; Calder, | caused much Maignea, London 
tors, we may soon see their plates sent for con- | 53s, and 47s. 6d.; Oarnbroe, 50s. 6d. and ves and to the 4 > ee 


sumption on the north-east coast, instead of as 
heretofore, and at the present time east coast 
sent into Staffordshire at 


fitted d They ha’ 
fitted with triple compound engines, ey have 
made a contract with eax Dixon and Co., and 
the steel plates are to be supplied by Mei 
Bolckow, han, and Co. from their new 
Siemens steel epartment at Eston. The price 
has not yet transpired. It is said, however, that 
the additional advantages of steel over iron, and 
triple over double e es, will be gained without 
any extra cost over what was incurred in building 
her predecessor when higher prices were ruling. 
Rumour says that the veland smelters’ 
ring has at last broken p only It appears certain 
warning e rest, sold a quantity o' 
at more than a shilling below the ring price of 
37s. per ton. It was scarcely to be e ted that 


iron | kinds steadily 


3 ‘Glyde, 480 6d. and 458.; Monkland, 43s, 9d. 

d 40s. 9d.; Quarter, 42s. and 40s. 6d.; Govan, 
P= Broomielaw, 43s. and 40s. 9d.; Shotts, at 
Leith, 54s, 6d. and 52s.; Carron, at Grange- 
, | mouth, 49s. (specially selected, 53s. 6d.) and 


| 48s.; Kinneil, at Bo'ness, 44s, and Glen- 
at 3 Eglin- 
ton 6d, and 418.3 ‘Hs. 6d, 


6d. 
The demand for Cleveland pig iron in Scotland 
on the part of founders and others, has been good 
“| through the present year, and still continues 
The arrivals to date are 197,575 tons, 
Seles nearly 7825 tons less than at this time last 


year. 
The past week’s foreign shipments of manufac- 


tured articles from Glasgow included three loco- 
motives, valued at , for Calcutta, £8100 
worth of 


machinery, £4900 se wing machines, 
£3740 steel goods, and £26,100 0 general iron 
manufactures. 
In the coal trade a fair business is 
the West of Scotland, the demand for house old 
as the season advances. 
ow district is 


any other end eould be in store for this combina- | included 


tion of ctacle of 3s. 3d. 
difference between laa artificial price of No. 3 
and the natural price of No. 4 forge, as compared 
with the usual difference of 1s. per ton, was ‘hey | Lei 


ely to be lost on consumers. Na 
would conclude that such a difference could not 
last, and they would hold back orders, and so drag 
down the higher figure. Nor could sellers under 


1130 to Malaga, 1085 to 

tons; Grangemou 

2614; and Greenocl 

se ” Prices in the west. aiibit little or no 

alteration. The quietness of the shipping 

in the Leith district induced the ters to 


such circumstances say a word in defi of a 
level so obviously artificial. Concurrently with 
the rumour referred to another has been current 
to the effect that further restriction was about to 

adopted, and more to be blown out. 
This, however, is wey likely. The combina- 
tion has so far manifi proved a failure, and 
relief must clearly now sought in some new 

ion, and not in the old one. 

Some sensation was created in the — a few 
months since by a statement made by Sir Jno. 
Brown, chairman of Earle’s Shipbui Wing Com- 
pany, &o the effect that German steel was now 

used in large quantities by northern ship- 
builders and marine engineers, as they found it 
cheaper than English steel. The impression 
crea at the time was that the steel he 
referred to was imported in the form of ship 
plates and angles; but a very little inquiry 
resulted in the ascertainment that this could 
not be the case. Very few ships were built of 
steel at all last year on the north-east coast, and 
the plates and angles used in them were almost 
entirely from English sources. . More recent 
information points to the probability that Sir 
Jno. Brown must have been eet eee 
steel castings, which really have largely 
bs by marine engine builders. 
us! a | the sale of its castings in 
land or ity and success. The 
castings are <r nih of crucible steel. They are 
very sound and well finished, and are delivered 
at the Northern ports, by way of Rotterdam or 
Antwerp, at about the same price as English steel 
— made by the Bessemer or Siemens’ pro- 
are obtainable. But it is said that the 
Gennes castings, being made by the crucible pro- 
cess, are my from blowholes, and generally 
sounder and more satisfactory. There i is no doubt 
that marine engineers are now using steel 
more and more largely in place of iron ones. 
Although the cost per ton is about three-fold, a 
— of the weight can be saved ; and even then 
awd are infinitely stronger and’ more reliable. 
eed, it would seem that the time is rapidly 
approaching when all the castings in a marine 
engine will be of steel, except valve casings and 
such details of an intricate form, and without 
liability to heavy strain; and these will be made 
ides castings, 
are also offering to deliver slabs or blooms made 
by the basic process for rolling into plates or 
angles, at about English prices. But i it is not 
likely they will do a large business in om 
finished steel-makers can purchase English i 
at much less than the price of slabs; and in 
ingots it does not appear the Germans can com- 
pete at all. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE eee market, which was quiet at 
the end of week, , became much firmer a few 
ys ago, in consequence of better shipments and 

of the breakdown of the i com! 
tion for restriction in the North of Englan d. 
Those who are acquainted with the trade do not, 
however, attach much im ce to this latter 
occurrence, seeing that through the term of 
its cad the agreement was in a great 


measure ored. The ultimate effect 
dh to beaslight d ion of 
the past week the shipments of 


9655 in. the 
in the pi an 
,787 in, the corresponding w of iA 
much larger quantity of iron 
sent to — but less to Germany. ‘Two addi. 
tional furnaces have been put in blast, one at 
and the at Dalmellington, and 
re are now ninety-four in operation, against 
the same number = the ‘he corresponding date last 


year. The stock igs in Messrs. Connal 
and Co.’s stores been reduced by 
490 tons since last report. 


usiness was done in the warrant market on 
Friday at 41s. 74d. per ton for cash. On Mon 
day transactions occurred at 41s. thd. to 41s, 8hd. 
eash, and 41s, 9d. to 41s. 104d. one month. 
Business was done on Tuesday at 41s. 9d. to 
41s. 94d. cash, and 41s, 10d. to 41s. 11d, Pn 
The on. Wedni 

41s. 8d. to 41s. 10d., arid back to 41s, | aah. 


ider prices there a few days ago, but so 
far no general reduction has been intimated. 
Trade is reported dull in Fifeshire, and shipments 
are not quite satisfactory, but quotations are 
without 
Some months ago Nos. 3and 4 pits at Netherton 
Colliery, belonging to the Glasgow Iron Company, 
were stopped owing to fire and water. course 
of time the fire was subdued, but it was found 
that water was accumulating to the extent of 
about 18in. a day. To cope with the inundation 
machinery was employed which raised about 3000 
tons of water daily, and the pits are now suffi- 
ciently be to admit of the resumption of the 
digging of coal by upwards of one hundred men. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent. 


THE question of firing in collieries has been 
revived in rather an une manner; and 
there is every e: tion of a ferment amongst 
coalowners and colliers. The announcement was 
made by circular from the Home-office, pointing 
out the necessity that, when shots were ina 
mine, only the firing parties should be present. 
Immediately upon receipt of this, a meeting of 
the Coalowners’ Association of South Wales and 
Monmouthshire was convened, when the matter 
was deliberated upon, and its urgency was deemed 
so great that a further meeting was to 
take place in the course of a day ortwo. The 
coalowners are paar antagonistic to the mea- 
sure, as one calcula’ to interfere considerably 
with the output of coal; and they maintain that, 
with existing arrangements, ventilation i in good 
order, - ordinary care, there is no fear of the 

being with danger. 
What, perhaps, will weigh with the authorities 
most, is the action of the men in this matter. 
The men are, of the most interested in 
any regulation for their own LP 
object to their being withdrawn 
a held by them an 
resolved upon opposing, and o' 
office instead, to increase the num! hm en hye 
inspectors. 

The coal trade maintains a fair conditi~., and, 
as shown _——— is steadily regaining its old 
average. it week the total export fron: Cardiff 
alone to foreign destinations was over 14,00 tons, 
and the totals of other ports were well up to late 
figures. Newport is showing a good dea’ more 
activity, co uent w = the increase of coal 
from the Rhondda V ey. It is remarkable how 
steadily the Rhondda coal traffic to Newport has 
progressed since the starting of the new line, and 
a natural eagerness is shown by all connected with 
the new oe Rhondda to Swansea to see 
similar results brought about for the good of that 
port. The coal market remains firm, but small 
steam is still a drug. 


Theirorand steel trades remain in the same semi- 
a or condition that I have so long recorded. 
act, things in some districts are fast becoming 
sloomier, At Dowlais there is an almost certain 
pon goa of a complete stop. The men are 
ubject to short time wages, and as their time 
heondans more and more reduced, the men say 
that they will not be able to get sufficient to find 
food for their families. This week the feeling is 
strong at Dowlais for a radical change in arrange- 
ments; but asthe merest tyro in political economy 
knows, so long as the demand for steel rails is of 
so slight a character; no improvement can be 
expected. The works at Treforest, which have 
been so long kept going under the difficulty of 
getting ap yee of account, are now to be closed, 
so far as the make of new material is concerned, 
Notice has been given to the men, and at the end 
of the month the works will stop until all the 
stock has been cleared away. Judging from indi- 
cations at other works, “shall not be at all 
surprised at the same course being pursu 
where. 

The tin-plate trade at Swansea is firm, 
makers of vr brands are fairl employed, pe 
some even find it difficult to keep pace with 
requirements, I see, too, another improvement, 
shown by the re-starting of an old works at 
Caerleon. Prices are moderately firm. 

T regret to record F. 
mining engineer, o son 0 
Adams, of Aberdare. ‘ 


assistant 


both to themeel 

oe the they rage page at 
ire ng referred to, instead of 
proper umber of the 
mistake has been pR. looking at Tue EnoiIneeR 
to the pages, in of t to pages and 

Anding the numbers of the 


Applications for for Letters Patent. 
*,* When patents have been “comm! 
name and address of the communicating 
printed in italics. 
7th October, 1884. 
13, 260. Brick H. W. Underhill 
and G, B. Fisher, U. a 
13,261. Manuracrunina Feit E. Tweedy, 


n. 
18, ae Cast Inon Door Frames, G. Rockliffe, Sun- 
13, — Reoister for Ranazs, W. Shaw and W. Shaw, 


18, 264. Inon, J. Gilligan, Al 
13,265. SusPENDING Lawn TENNIS ets, &c., A. E. 
ings and C. G. Knighton, London, 
18,266. Printinc TeLecrarss, W. P. Thompson.—({C. 
a. Burke, U.S. 
18,267. W. P. Thompson.—(H. D. 


Ha 
13,268, E-sTOPPERS, W. P. Thompson.—(H. 
Pincers for Fasrenrxa Frost Coes, H. Wool- 


idge, Stourbridge. 
13,270. Water Tap, R. Entwistle, London. 
18,271. DETONATION Macuineg, J. B. Denis, London. 
13, 272, Steam WIncHEs, J. Tweedy, London. 
19,278. Ma Maxine Pitz Fasrics, E. and E. Scheppers, 


13 ‘Masa TextILz Fasrics, E. and E. Scheppers, 


13, 275. Macuryes, A. M. Clark.—(0. 
d. and J. Earnshaw, C. F. Corben, and J. W. 
U. 8) 

13,276. Cosine Casks, H. London. 

18,277. Rattway, H. Johnson.—(Z. M. 
Bentley and W. H. Knight, 1 vis} 

18, Consuminc Smoke in Borters, T. Hudson, 


lasgow. 
13,279. Locks, J. C. Hudson and T. Bayley, London. 
13,280. Dryinc Borroms of Suirs, A. H. and A. W. 
Fell and R. Turnbull, London. 
13,281. ELECTRO-MAGNETIC APPARATUS, H. J. Haddan. 
Cummings, U. 
13,282, MATERIAL for A. T. Smith, 


kingside. 
13, Gas Encrnes, G. F. Redfern.—(T. McDonough, 


284. Pipes, F. George, London. 

18,285 Apparatus for VELOcIPEDEs, &., E. 
urs 

18,286. Fasteners for Boots, &c., A. J. Boult.—(G. 
Valiant, Canada.) 

18,287. Macuryery, R. F. M. 

18,288. CoLLINEAMETER, T. Bolton, London. 

13, 289. Dust pans, G. E. Smart, London. 

13, 290. Car CouPLixas, R. H. Dowling, W. Baker, and 
H. Follett, London. 

291. E. C. F. Otto, London. 
3,292. ALARM APPARATUS for AUTOMATIC FiRE- 
H. E. Newton.—{C. C. Worthington, 
United States.) 

13,293. Lear Sprinos, T. Midelton, London. 

13,294. TricycLe Horses, J. Bete, London. 

18,295. Ramway W. Back, London. _. 

13, 296, SEPARATING Tin from Tin-PLatE, N. E. Maltass. 
(P. P. i, Milan.) 

18,297. CarTripces, R. Morris, London. 

13,298, Lyvectine into Boers for PREVENTING 
Iycrvusration, C, J. and W. T. Arnell, London, 

Waitine State, A. M. Clark.—(P. Wenzel, 


13,800. 200. GALLERIES of Gas, Nunn, London. 
Loom R. Lake. (J. and F, 

United States. 

18,302, Woop ScREW Macuines, W. R. Lake.—(H. A. 
Harvey, United States, 

13,303. Fitter Bags into or 
Casinas, W. R. Lake.—(/. H. Webster, U.8.) 

18,304, Car Star’ W.C. Massachusetts, 

13,305, Meta Packine for Jomnts, W. R. Lake.—(J. 
Tennant and J. Hattersley, U.8.) 

13,306. Horsesnogs, F. R. Aikman, London. 


Sth October, 1884. 


13,307. Fisu-Hooxs, H. Terry, Redditch. 

13,308. Bicycies, &c., B. Oldfield, Coventry. - 

13,309. Yarn for On Press WRAPPER Baas, &c., H. 
Portway and H. oodhead, Halifax. 

Ralzs, for Tramways, M. H. Smith, 


ax. 
Forcep Compustion in Steam Borers, A. 


ac. e, 

13,312. Coxrosrrios to act as ame of 
gat, E. C. C. Stanford, @ 

18,313. Ruters, R. F. Mackay, 

13, 314. Guazinc Bars for Ww. and W. R. 


Lester, Glasgow. 

18,315. Compounp Action for Packrines of 
Pistons, R. Wi 

REPEATING for Watcues, W. P. 


—(F. Terspegen, U. 

18,317. Cameras, J. Thomson, Liver- 
pool. 

Cameras, J. Thomson, Liver- 
poo: 

13,819. CarrRyinc Awnrincs on Tram-cars, &., W. 
Jones, Liverpool. 

18,320. H. Haworth and J. 
Hartley, Has 


en. 
Borris A. W. Cooper and R. Groeme, 


13,822. Power Enarnes, T. Bromley, London. 

13, 323. TaBLe CuTiery, C. Ibbo tson, Sheffield. 

er, London. 

18,325. SELF-acCTING and Hanp Actions for 
Water- “CLOSETS, &c., G. Moore, 

18,326. Ratoner Lockine Nurs, 8. T. Croasdell, 
Lewisham. 


18,327. Treatment of Szwace, W. D. Curzon and G. 
J.C. W. Masterman, London. 
USERS, 

13, $29. ELEvaTORS or Lirts, P. M. Justice.—(Otis 
Brothers and 0o., U.S. 

13,330. VALVE Apparatus, P. M. Justice.—(Otis 
Brothers and Co., U.S.) 

18,331, TANDEM Quapricycze, F. J. Gibbons, London. 

13,382, LatcHtne Mecuanism for Locks, J. T. and J. 
Green, London. 

18,333. Hoxs, A. J. Boult.—(A. @. Hubbard, D. 
Humphrey, and J. C. Street, United States. 

18,334, ArRatine Liquips, C. W. Harrison, London... 

13, 835. GRINDING Knives, G. Richards, London. 

13,336. for INpicaTrse when WATCHES are 
Wounp Up, 8. EB. , London. 

13,337. SrLicaTEs with NEUTRAL MATERIALS, 
"J. Robbi mdon. 

18,838. Stone Pavina, &c., M. Sugar and L. 
Hidveghy, J,,8,, Bru 

13,339. OPENING VENTILATORS, J, ce, Birming- 

18,840. Apparatus for RECEIVED 
by 8 SHopkeerers, J. N. Maskelyne, Lon 


9th October, 1884. 


18, 349, E. 
‘ham, 


18,350, Kins and J. W. C. Wi Worcester. 

18,351. Rest or Hotper for Fisnine Rops, 8. Skerritt, 
Sheffie id. 

13, SrreTcuine UPHOLsTERER’s WEBBING, R. Kelly, 

19,88. Pac 1CKING Sticks, &c., for Looms, A. P. Bird, 


13,354. Wetéoneoes, W. B. Smith, London. 
18,355. ‘Warerrroor Cement, W. Smith, Dublin, 
18,356. RarLway WHEELS, G. , Livi 
18, 357. Torte INSTRUMENT or the 
Decomposition and Purgeric- 

VeGceTaABLE Martrers, W. 
Hibbert, 


18,359. Hat C. J. Marsland, 
18,860. Macuine Rouuers, T. and 
Miller, Sunderland. 
13,361. Sprine Knives, W. Singleton and E. Priest- 
man, Sheffield. : 
18,362, THREADING Neepwzs, J. Darling, 


18,365. gy Doda Kay, 
Revell, Dukinfield. 


18,366. , London. 
AUTOMATIC LusRICATOR, R. James.(T. H. 


&.) 
13908, of Tows Rerose Marrass, J. Han 
15,308. ADJUSTABLE Cums Hoxpen for F. 


pton, 
370. PEssary, J. 1, Browne London. 
'371, LANTERN Front for Macic Lawrerss, W. C. 
ughes, London. 
18,372. MrcuanicaL Frame for the of Ptc- 
TURES in the Lantern, W. C. Hughes, 
13,373. HypRostaTic WEIGHING Macutngs, F. Wheatley, 


13, 375. Iron sg 
hereby 
ARATUS W! /PECIAL 
Londo 
i J. Chester; London. 
13,379. Batcontes, A. St. G: 
Bassinetre J. Preston, 


and J. Marshall, 
13,377. Conxecrions, J. Kenp and F. iissi; 
n. 
13,378. Motz Traps, A. Lane 
, London, 
13,880. Brick Kris, J. J. Barclay, R. Allison, aha J. 
14,861. ountine, &c., Wixpow W. Wright, 
don. 
on. 
13,383. Mace 


= and J. F. Albright, London. 

10th October, 1884. 

Wuee for VeLocirepes, H. J. Pauiey, 


15,387. Borers, J. Lewis, Belfast. 

13,388. Winpow Smith, near Coventry, 
and D, Smith, near 

13, Sux Hat Bovy, W. H. Taylor, Fails- 


13,390. Bout or Fastener, W. W. Crowder, 
Be Putts, J. Waller and 
18,208. ‘Lake, A. M. Richardson; 
18,508, Ere for Sram Rops, G. P. Lempritre, Bir- 


18,304. Wueet Trees, 8. Rideal, Manchester. 
13,395. APPARATUS used in the MANUFACTURE of 
ETAL Castrnos, 8. Rideal, Manchester. 

13,396. Looms for WEAVING, D. Greenhalgh, Halifax. 

18,397. VentrLaTors, R. A. Goodman, 

18,398. HaMMERLEss Guns and Riries, J. W. Small. 
man, Nuneaton. 

13,399. Scates and Wercnrsc Macutyés, J. G. Hoy- 
kinson, Harrogate. 

13,400. Hyprav.ic Evevartors, N. 

13, 401. Pappe for WAsHING Purposes, H. 


London. 
15,403, Sreaw Generators, W. R. and ‘ 
18,408. Great W. R. McKaig and J. C. 
tt, Lo 
18,404. Lypicatixe, &c., J, 
Ratsinc SUNKEN Sups, &., G. 8S. Dodman, 
nd on. 
18,406. HARDENING STEEL Banps, J. Thornton and H. 
Ellison, Cleckheaton. 
13,407. Moustcat Instruments, H. E. Hildred, T. H. 
Scott, and G. J. Hildred, London: 
13,408, ‘Propuctne the Eprect Errecr in 
H. Scott, and G. J. Hil- 
dred, London. 


13,409. Measurine Tapes, G. H. Smith, London. 
18,40. Raitway and other WHEELS, J. R. Hill and J. 


‘k, Birmingham. 

18,411, — ELEvator, F. West, Lewisham.—13th 
une, 
18,412.’ ApsustasLE Crane, F. West, Lewisham.—13th 

‘une, 1 
18,418. BREECH-LOADING Cannon, W. Brown, Birming- 
18,414, ApsusTaBLe Santrary Sprixnc Marrress, J. 
Hubbert, London. 
of Boots and E. A. Herbert, 


ion. 

13,416. Dies, J. Hamblet, London. 

18, 417. Action, C. G, Gill, London. 

13, 418, Dear PEOPLE to Heak, R. Jaijyer, 

mdon. 

18,420. Stzam ENGINES, jury, London 

18,421, UTING japon to Protect 
HIPS Lake. Gregory, U. 

15,422 Piva for Prees, &e., Botting, 


for the J. Ketidal and 


ot TAL, Grass, c. 
bel.—(Dr. G. Geh?ing, La’ ut.) 

13,490 Furnaces, T. Nordenfelt.—(C. Wittenstrim, 
lotala, and B. Faustman and P. 

13,427. ToRacco &c., J. Rose, Lon 

18,498. Apparatus for Driviva Horsss in in 
J. Murray, London. 

18,429. Hanoine Carriaces, P, Ness, London. 

13,430. &c., P. A. Ames, London. 


11th October, 1884. 
for Heeis of Boors or Sxoxs, F. Parker, 


18, Vatves for SreaM J Snuiles, 
18,433. and other Propucts froin Sea E. 
C. C. Stanford, Dalmuir. 


13,348. Revievine Sxutries in the Boxzs of Looms, 
jer-Lyne. 
P. Purkis, Bir- 
3000 tons for Odessa, 2240 for San Fran- 
: 
\ 
4 
3,423. INDICA: ; 
and M. Laval, Lond| 
13,424. CovER for Kry 
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13,434. Draw Try for Fire J. Walker, Yorkshire. | 18,588. CracuLar or Ror. Loom, G. Wassermann, | of t tted to the rocker le two d their ts, 
435. URINALS J. freely by frome. pivotted the wh wheel, with ouch wheeland ‘slotted 


ey, Worcester. 
13,436. Corzery, C. H. Sheffield. 
Cant @. . Gaskell, Pemberton, and J. 
igham, Wi 

18,488. Vacuum Lusricator for CoxpENSING STEAM 
Enoives, W. Richards and J. Chamberlain, 

13,439. Saurrine the Switce Points of Ratways, J. 
Riddick, Pollokshaws. 


anchester. 
18,441. TransrerRine Heart, C. L. Braithwaite, 
and I I. Braithwaite, Liverpool. 
GLASS Ornaments, A. M. F. Caspar, 
ndon. 
14,443. Wasnine Coat with Hyprocarpon Vapours, 
R. W. 
18,444. CuRTAIN an IRNICE G. W. 
Rives, erbert, 


13,445. Druecer Pixs, G. W. Herbert, Birmingham. 
18,446 Pararrin O1s, G. T. Beilby, 


Larran Boxms, T. W. Ange, Londen. 
13, Garren Fastener, T. W. Hill, 
Hoips, G. 8. Dodman, 
ndon. 

13,450. Fires in Warenovsss, J. B. 

leton and G. T 
RLING 
R, T. Sing! ‘ownsend, 


GRaTes and Krrcueners, B. Hawerkamp, 

nd 

13,453, Cy.inper Steam A. J. Cooper 
and E. E. Wigzell, London. - 

13, Sounprine InsTRuMENT, A. J. Cooper 

E. E. Wigzell, London. 

sens 455. Propucinc WaTERMARKS on Paper, E. G. 
Colton.— —(c. M. 

13,456. Bicycies, H. W. Lambert, London. 

13,457. Door Marts, J. Whiteley, London. 

13,458, Apparatus for Dismnrecrinc Water in 

and 

DJUSTABLE lor CULLI 

3 ASHING METALLIC OREs, vi and 
J. Eastcott, London. 

14,461. Hawpy Jam Por Houprr and Cover, A. G. 
Klugh, London. 

13,462. Rout Seat, A. G. Klugh, London. 

13. }463. Cooxinc and Heatine Stoves, E. F. Jones, 


don. 
Furnaces, A. W. L. Reddie.—(R. Marsa, 


1,468, Cantrince Casss, F. V. Oppen.—(W. B. Frank- 
lin, United States.) 

13,466. ARRanornc, &c., DISAPPEARING TARGETS or 
Domaures, E. C. Plant, London. 

13,467. Gas Propucers, R. Howson, London. 

13,468. — of Gas for Heatinc Purposes, A. 

on. 

13,469. "Provrinc Tramcar and RarLway Tickets, M. 

Bebro, London. 


vans, 
13,472, Stoves and Grates, H. Thompson, London. 
13,473. Pianos, &c., H. M London. 

— Bakers’ Ovens, H. H. Lake.—{J. L. W. Olsen, 


13,475. ExpLostve Compounns, G. G. André, London. 
13,476. Exp ositve Compounns, G. G. André, London. 
13, 477. Drviprne ay J. R. Jex-Long, London. 
13,478. Barrens, N. R. Fienemann, Hamburg. 

13, 479. WEEDING Macurne, T. Knowles, 

18,480, Necxtizs in Posrrion, C. "Smith, 


Socras.e Tricycies, C. W. R. Duerre, 

n. 

13,482. Maxrse Grooves the Rrvos of Grass 
Bort gs, 8. 


ES, 

13,483. Drivinc VELocirepgs, W. B. 
Downey, Hendon. 

mee. Lire-savise Suir, T. W. Q. Honeywill, 


13,485. Borris Stoppers, London. 
13,486. Dravcut A Clark.{T7. Hill, 


and.T. C. Wakeling, Lon: 


13,488. BotrLe SToprErs, H. Hall, London. 
13,489. Apparatus for Liguips Borixe in 
13400 Hes Roo: d Bur W. H. Tooth, 
. HeaTIne MS an Lprxos, W. 
London. 


13th October, 1884. 
Wires or Rivas, E. Tweedale and 
8. Tweedale, Halifax. 


13,492. Maxine Wurre and other Leap Picments, A. 
French and J. B. Hannay, Glasgow. 
Mannote Covers for Drarms, H. M‘Colley, 


494. Gas, H. J. 
13, 495. Sprinc Liyx, J. B. Cousins, 
13,496. TesTING CEMENT, J. L. Spoor, Gateshead-on- 


13,497. Exnaust VentiLators, 8. J. Chinn. 
M. Booth Hooley: 

13,499. Sprrat for &c., B. F. Cocker 

and J. Bishop, London. ers 
13,500. ‘Ovens, J. T. Pearson, London. 
13,501. Cueck-Booxs or Sires, C. and J. 8. 
er, Lon 
13,502. Szparatinc Dust from Ar, H. H. Lake.—(Z. 
Seck, Dresden.) 


13,503. Hats, J. Plant, 


13,509. Prevmatic Pump, W. Gordon, Lower 


Cla; 
13,510. wW. 
13,511. Exastic Trees, J. K. Starley, London. 
13,512. Lusricatise O11s, J. , London. 


13,513. Arc E.ecrric Lamps, 
Compagnie des Fonderies et Forges de UHorme, Lyons.) 

13,514. Steam Encrye Lusricators, J.C. burn. — 
Carriére, Wizernes.) 

13,515. Hor-watTer CistERN Recuiator, A. E. Hubert 
and W. W. Fyfe, London. 

13,516. for Carryinc the Hus Lamps of 
VELOCIPEDES, J. R. Henson, London. 

13,517. RecuLatine the Motion or Freep of CaRBoxs 
in Execrric Arc Lamps, &., C. Brown, 

13,518. Dryinc Apparatus, R. "8. London. 

13, 519. Borters, W. Hayes, 

18,520. Staxcuiows, G. Hughes, 

13,521. BaTTERIEs, a , London. 

13,522. Biastinc Powper, W. E. Gedge. WwW. F. Wolf, 
Walsrode, and M. von Forster, Berlin. 

13,523. Burr or Device, A. M. Clark.—{ The 
Zucker and Levett Chemical Company, U.S.) 

13,524. Surps’ Ruppers, W. 
525. Bure ALarMs, H. H. Lake.—(H. 


13, PORTABLE or TasLe Fovuwrarns, J. Gilbert, 


13,528. Rooms, W. Paulson, Mounteorrel, 
near Lo ughborough. 

13,529. Frurerrse Water, W. Paulson, Mountsorrel, 
near Loughborough. 

13,530. Recisterinc Passencrers in Convey- 
ances, W. J. Hawkins, London. 

13,531. Breap, Saas &c., R. Herron and R. E. 
Donovan, 

Macurxes, M, M, Bartholomew 


18,534. or Movtpinc Biocks or Piates of 
Woop, . Fischer, Leipzig.) 
. Cheesman, London. 


13,535, Wire 
13,536. H. Sleep, Londop. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official 


308,344. THE Pistons or Rocx 
— Uren, Houghton, Mich.—Filed October 12th, 


0) The with a reciprocatin 
main piston, of a valve cylinder within which 
said piston may work, “and an “outer casing within 
which said cylinder —s slide, said casing and roy 
being aap ided wi seper and escape ports for 
steam ibstantially as described. 
(2) The « pt ne a with the drill or tool carrier and 
the main piston, of the movable valve cylinder and the 
outer casing, said cylinder and Deing provided 
with delivery and escape ports, an 
relatively to each as described. 
(8) The combination, with the piston, of a valve 
cylinder having closed ends, and an outer casin; — 
steam or compressed air ports above and 

id cylinder, whereby a short stroke of the pinton 

may secured, substantially as described. (4) The 
combination, with a piston, of a valve cylinder within 
which said piston may work, and an outer casi: 
within which said cylinder may slide, said casing an 
cylinder being provided with delivery and escape ports 
for admitting steam or comp air for directly 
operating the piston when full strokes are to be made, 
and said casing being provided with "supplemental 
= for m or P d air aboveand 

iow the valve stlinier when short strokes are to be 
made, substantially as described. (5) The 
with the drill or tool carrier and the piston, of a valve 
cylinder within which said piston may work, and an 


within which said piston works, and a casing within 
which said valve cylinder slides, said valve cylinder 
and casing being wided with delivery and oupe 

or 


orated valve or cock, substantially 
(0) The combination, with the 
of the cylinder within which said ving 


ports | 
the piston bolas the ead ef the 
an cushion to 


movably connected with lever, and acting 
with the collar to the rocker 
and valve after the stroke ot the engine 4 been com- 


and the to the other 
substantially as forth. (2) In an engine 
valve motion, the combination, with the rocker lever, 


tappet when approaching the end of the stroke, an 
falling behind collar 50 as to complete the tnove- 
ment of the valve after the piston e 


tially 
The with the valve and rocker lever, 
two cams introduced into mortises in the rocker 
lever, and pivots and springs for said cams, substan- 
ti as set foi (4) The combination, with the 
steam piston, piston rod, and direct-acting mechanism 
for moving the valve, of a valve having one or more 


small ports that coincide with similar 
into the steam cylinder ling the time the valve 
covers both the ey | steam ports, substantially as 


and for the purposes set forth. 
303,558. Borrte anp Jar Srorrer, Mark Campbell, 
Chicago, 1U,— Filed November 27th, 1883. 
Claim.—The combination of the cap B, havin; 
central threaded recess, the washer D, having a cuted 
opening, a conauvlag an on its lower side, and a bevelled 


edge, screw a, having head F, that is provided with an 
b, flexible ring E, that is adapted 
to be compresssd in the annular recess between the 
washer D and head F, substantially as described. 


308,758. Harrow, Charles P. Snow, Lanark, Ill.— 
Filed February 8th, 1884. 
Claim.—{1) Ina harrow, the combination, with the 
—_ frame A, the sliding frame B, the swinging teeth 
the laterally-bent ends, and the 
ite the sliding frame, of the bear- 
ings E, query apertures aa}, with upper and lower 
flared surfaces, and means for a the y 
frame, substantially as shown and 


the pu set forth. (2) In a harrow, the combina- 

rien the main frame A, the = frame B, the 

teeth C, bent ends to form 
the 


vots, and sec’ to the sliding 
rame, of the bearings E, having u and lower 
apertures aal, meeting and 


parts hinged bar G, lever L 
te bb, bea 
spring pa fever K, and catch-plate M, 
substantially as shown and described. 
308,891. System ror TraNsMITTING AND DistRiBvt- 
ino Evecrricat Eneroy, William Anthony Shaw, 
Brief.—A of a continuous live of 
pipe inclosed and — 
electrolyte is 


between. The 


ponpet through the line from a central reservoir. It 
proposed to tap the line wherever « current is needed 
by bringing the bred and electrodes into 
the desired circuit, whether to be used for lighting, 


purpose. 
968. Riverrinc Macuine, John F. Allen, Brook- 
lyn, N.Y.—Filed July and, 1 1883. 


ends of the cylinder B, said rivettin, 

nd of the other arm 

frame, the whole being constructed and ote 

303,979. Srzam Governor, Gilman Weld 
Brown, West Newbury, Mass.—Filed February 18th, 


1884. 
Claim.—{1) The steam substantially 


as described, consisting of the wheel, ing, slotted 
arm, and a "vibratory lever, and 

essentially an to operate as set ‘orth. (2) 
The combination of the spring and the vibratory 


arms or sarebanions for varying the throw of the valve 

of a steam engine, all being essentially as set forth. 

304,082. Execrrica, Meter, Thomas A. Edison, 
‘Menlo Park, N.J.—Filed August 14th, 1882, 

Claim. —(1) An electrical meter having in combina- 
tion twoe og pd cells, and means for pass- 
ing current h the cells ‘alternately, substan - 
tially as set forth. (2) In an electrical meter, the com- 
bination of two electro-depositing cells, a pivotted 
beam from which one electrode of each cell is sus- 
pended, means for completing the circuit through the 
cells ers and a poe | mechanism, sub- 
stantially as set forth. (8) In an electrical meter, the 
combination of two electro-depositing cells, a pivotted 
beam from which one electrode of each cell is sus- 
pended, natal for revere tor Periodically eh the 
ce! ternately, and reversers for per 
ing the rel of the 
stantially as set forth. (4) In an slectrioal meter, th 
combination, with a pivotted beam, means epernted 
by the current for oscillating said beam, and a 
registering apparatus moved by said oscillations, of a 
dash pot for retarding the movement of the Lm my 
substantially as set forth. (5) In an electrical m 
the combination, with two electro-depositing cells, ge 
a pivotted beam from which one electrode of each cell 
suspended, means completing circuit through 

alternately, a registering mechanism, and a 
pointe device, substantially as set forth. 
(6) In an electrical meter, the combination, with the 
oscillating beam, of means operated by the current 
for oscillating such beam, a dash-pot for retarding the 


movement of the beam, and a mercury cup for main- 
tain: electrical connection with said » sub- 
stan ly as set forth. (7) In an electrical meter, the 
combination, with two electro-depositing cells, of a 
pivotted beam carrying an electrode of each cell, a 


cells alternately, and two current reversers, one for 

jing the of the meter with the main 
circuit, a and the other for reversing the connections 
within the meter between the circuit controller and 
the cells, substantially as set forth. 
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13,470. SHEaRs, W. Clark, London. és E 4 
13,471. FeaTHERING PappLes and Fuoats, J. and E. Willy, c \ 
A © 
GS 
US bd oD 
R outer casing within which said cylinder may slide, 
said casing and cylinder being provided with delivery 
and escape ports for admitting steam for directly 
operating said piston when full strokes are to be made, 
and said casing being provided with supplemental 303 89! ' 
for or compressed air above and 
low the valve Ri der when short strokes are to be = ae mercury contacts, and having connections for com- 
made, substantially as described. (6) The combination, « pleting circuit through the cells alternately, and a 
with the piston and the casing and the valve cylinder a registering mechanism, substantially as set forth. (8) 
1 arranged to slide therein, said valve cylinder and \ - pas} _| ——— In an electrical meter, the combination, with two 
casing with delivery and escape = electro-depositing cells, of a working beam from which 
and channels, situated substantially as shown, of the igri Be seisgety eet one electrode of each cell is suspended, a circuit-con- 
cock F and suitable means for operating said cock, ‘. pore eal 
Sy substantially as described. (7) The combination, with : Sta ; 
the piston, of a valve cylinder and casing having | 
delivery and escape ports adapted to be brought into A 
coincidence, and mechanism adapted to vary with pe = 
respect to the piston stroke the point at which the wn we eT af 
escape ports of the and casing shall coincide, 
substantially as set forth. (8) The combination, with | 
the piston, of a valve cylinder and casing having | Po 
obliquely-inclined escape ports, and means for turning 
said valve cylinder, substantially as described. (9) The 
combination, with the piston, of a valve cylinder 
of said casing being connected from end to end b 
one of its arms, an 6 rivetting device R, 
= ~~ Pe oy wd of the cylinder B, piston C, piston-rod D, and foot or 
e force of the piston, nozzle F, having projecting prongs a attached to the 
(gos 966] 
London. 303,'706. Gear ror Stream Ewnorves, Leon B. 305968 
13,504. Freres for Extrractinc Restnovs, Carricaburu, New York.—Filed March 10th, 1884. Sream Enoine EooNoMY .. .. « 
&c., Marrers, J. Smith, London. Claim.—{1) The combination, with the valve, the 
13,505. Printine Presses, J. Maynes, Lee. stem, rocker lever, and collar or tappet, of cams 
13,506. ADVERTISING TaBLETs, T. Hughes, London. 
ow 
“a 
a— 
| 
f Wat | | 
‘ | Tae Coal, AND GENERAL Traves or Br 
/ ZZ . 
| 
| Norges rrom WaLEs anp COUNTIES . 
| ‘ARAGRAPHS— 
ENS 
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MACHINERY AND MECHANICAL APPLIANCES | P® 


AT THE INTERNATIONAL HEALTH EXHI- 
BITION. 
No. VIII. 

Messrs, H. Auanp anv Son, 46, Commercial-road, 
Lambeth, exhibit a number of their specialities in fans 
and blowers, among which we may particularly draw 
attention to a newly patented mining 
fan or air propeller, which can be 
arranged for moving large volumes 
at low pressures, or small volumes 
at high pressures, and is applicable 
for all purposes of ventilation, either 
for blowing or exhausting. The 
chief novelty of the invention lies in 
the arrangement for taking in the 
air. Instead of the suction 
consisting of a comparatively small 
circular opening at the centre, the 
air is itted not only at the 
centre, but also through a series of 
ports or openings cut in the side 
plates between the blades. In this 
way a very much increased area is 
obtained, and the quantity of air 


ing through the fan is greatly 
see ey Two of these new fans 


are shown, an experimental one, es agreed hard; but, as a rule, % 
which was in point of fact the first i} i both these properties are to be found =. 
made by Mr. Aland, and a later ij \ in any one water. Temporary ok 
ments sugges y recent experience. MI) of bicarbonate of lime in solution, * 
The experimental fan is 4ft. diameter, | takes its name from the fact that be 
and lft. wide at the periphery, tempo hard water may be ‘ 
and has six tangential vanes. It is softened by boiling it a sufficiently aa 
mounted in an open framework of long time to drive off some of the a 
wood, so as to leave the delivery free carbonic acid gas, and so leave a sae - 
over the whole circumference, the cipitate of insoluble carbonate, which , 
area thus obtained being 12} square gradually settles to the bottom of Es 
feet. The total suction area is 25 the vessel—a process which is 
square feet, or double that of the brought prominently before every 
delivery. We tested this fan with householder by the furring-up of 
running at the rate o} revolu- chemi 
tips of 4019ft., the driving strap a, | JU rdeen, in _ the various 
ey on the fan shaft 15in. diameter. ATTN ij | ime ime m descri in the 
cubic feet per minute. e hardness is due pres- . 
later fan is shown in the engraving, of 
also six tangential blades. It is bonates, but remain in the water 
carried by cast iron frames which leave a free delivery | For though we had no means of making a determination | after exposure to boiling or treatment by Dr. Clark’s é 
all round the periphery, and also admit of the suction | of the actual power employed in producing the results, we and give it a permanent hardness which, 
openings being constructed in the manner we have de- | noticed that the driving belts appeared to be transmitting | in the case of London water, reaches as much as 4 deg., ‘* 
———— 
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r minute, with a blade tip speed of 6700ft., this fan gave 
a delivery of 53,064 cubic feet per minute, the driving power 
beingsupplied by meansof a pair of 3in. leather belts working 
on pulleys of 9in. diameter, one at each end of the fan shaft. 
We have no hesitation in stating that these are the most 
remarkable results we have known to be obtained with 
rotary fans, and they seem to us not only to point to a 
great improvement in discharge, but also in efficiency. 


Mi 


cubic feet per minute, and that one of 12ft. diameter will 
do as much work as a 50ft. Guibal ventilator, with con- 
siderably less expenditure of power. We recommend all 
those interested in fans to visit Mr. Aland’s stand before 
the Exhibition closes, 

Mr. P. A. Maignen, Great Tower-street, E.C., whose 
name is well known in connection with his “ Filtre 


Rapide,” exhibits for the first time a new process of 
softening water, which is equally 
applicable on a small scale for 
domestic purposes, as for dealing with 
the largest quantities. The desir- 
ability of reducing the hardness of 
water is too well appreciated to 
require much comment; and in 
London especially, where the hard- 
ness varies from 14 deg. up to as 
much as 24 deg. in the deep-well 
watersupplied by the Ken+ Company, 
the miseries attending its use are 
universally felt and complained of, 
one item alone—the waste of soa 
—reaching, it is stated, to as mu 

as 3lb. weight for every 100 gallons 
of water used in ouhing Hard 
waters may be divided into two 
classes, viz., those which are tempo- 
rarily hard and those which are 


\ 
Fig. 2—MAIGNEN’S WATER SOFTENING APPARATUS. 


scribed. Some of the ports between the blades on one | considérably within their maximum amount, more espe- | and sometimes even 7 deg. Clark’s process—which, as 
side are shown in the engraving, the openings being the | cially in the case of the 3ft. 6in. fan; and this being the | far az it goes, is exceedingly efficient, and which in one 
same in both plates, though to meet special applications | case, it is obvious there cannot have been very much | form or another is practically the only system in general 
the construction can be modified so as to admit of | margin for waste of power. We hope, however, at a|use at the present time—is not applicable for ordinary 
the supply being taken in on one side only. The | future date to be in a position to place some particulars as | houses, on account not only of the first cost and bulk of 
delivery and suction areas are 11 and 10 square feet | to efficiency before our readers. Mr. Aland estimates | the installation, but of the care and attention required in 


respectively. When running at the rate of 610 revolutions | that a 7ft. diameter fan will give a delivery of 200,000 | working it; and although Mr. Porter's modification of it 
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has been successfully cy wre for softening water for large 
mansions, it cannot be denied that the apparatus is bulky 
and somewhat complicated. Mr. Maignen’s process deals 
with permanent as well as temporary hardness, and 
consists in mixing with the water to be softened a fine 
powder, called Anti-calcaire, which acts upon the salts in 
solution, and precipitates them. The Anti-calcaire is 
composed of three reagents, prepared in a highly triturated 
state, the composition varying according to the nature 
of the water. These reagents have different degrees 
of solubility, and act in three distinct periods of time, 
first upon the carbonate of lime, and then upon the sul- 
phates of lime and nesia. When a small quantity of 
water has to be softened—such, for instance, as is requ 
for use in a dressing-room—it is sufficient to put in the 
ordinary water jug at night as much Anti-calcaire as will 
cover a shilling, filling up the jug after the introduction of 
the powder. In the morning the water will be found 
perfectly soft and clear, the objectionable sulphates and 
carbonates having been precipitated to the bottom in the 
form of a fine powder, which is of course removed before 
filling the jug again. We have ourselves tried the process 
in this way with the Kent water, and found it exceedingly 
efficient. The same system may be applied on a large 
scale in the scullery or kitchen by using a tub, the water 
being drawn off by means of a tap, and if time cannot be 
allowed for complete subsidence by gravitation, the 
remaining precipitate may be removed by filtration 
through a “Filtre Rapide.” When storage capacity 
in tanks can be obtained for a couple of days’ supply, 
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Fig. 3—-MAIGNEN’S APPARATUS. 
water can be softened even on a large scale with- 
out further outlay for plant, as on account of the 
rapid gaan the precipitates it is sufficient to 
mix with each day’s supply the proper rtion of 
the powder and allow for than 
twelve hours before drawing off. One tank would 
then be in use while the other was being cleaned. 
Another method of applying the process is shown in 
Figs. 2 and 3. This consists of two cisterns, in one of 
which the softening is performed, and in the other the 
filtration. Water is admitted from the main by a ball 
valve in the usual way, but instead of passing direct into 
the cistern it flows through a pipe and is delivered over the 
small water wheel A shown to an enlarged scale in Fig. 3. 
This wheel is contained in a light iron casing open at the 
bottom, and is revolved by the action of the water as it 
passes into the cistern, the speed of revolution varying 
according as the supply is greater or less. The Anti- 
calcaire powder is contained in the upper part of the 
circular easing O, into which the spindle of the water- 
wheel is extended in order to communicate motion to a 
small feeding worm. In the bottom of the casing is an 
opening, the size of which is controlled by a slide, and as 

e worm revolves the powder is screwed forward to this 
opening and falls in a greater or less stream into the cistern 
below. At the same time by suitable gearing the arm H 
agitates the — so as to preclude the possibility of it 
hanging in the casing, and an agitator in the tank, worked 
by a worm and wheel, thoroughly stirs up the water and pro- 
duces an intimate mixture with the powder. As soon as the 
precipitate is formed a part of it sinks to the bottom, from 
whenceit is removed from time to time by means of a plug in 
the bottom of the cistern. The remainder is carried forward 
with the water to the filter tank, where it is separated, 


and the clear softened water on to the collecting 
reservoir. No labour is required beyond that for occa- 
sionally filling in the powder and removing the precipi- 
tates. The filtering frames will go fora couple of months 
without requiring attention, and are then readily cleansed 
in about half an hour by dashing water upon the cloths. 
The engraving shows an apparatus for dealing with 
12,000 gallons a day, the space occupied being 8ft. by 4ft. 
by 5ft. high. A plant of this description is in operation 
at the Exhibition, softening the water for the aquarium 
and fish-breeding tanks. Fish cannot be kept in hard 
water in a healthy condition in a confined state, and at the 
beginning of the Exhibition, when the ordinary water was 


red | being used, a white fungus was observed on all the fish, and 


many of the young ones died. As soon, however, as the 
softening process was got to work, the fungoid growth dis- 
pooeronens and the fish became healthy. Mr. Maignen’s pro- 
cess is now in course of introduction at several large and im- 
portant establishments, and will very soon be in operation 
at the new works of the Southwark and Vau Water 
Company at Battersea. For drinking water the hardness 
can readily be reduced to 1} deg., but for dye works and 
ordinary washing and manufacturing pu 4 deg. or 
5 deg. generally answers sufficiently well. One of the 
chief advantages of Anti-calcaire is the perfect control it 
gives, as by varying the composition or quantity of powder 
used, the result can be adjusted so as to meet every 
different requirement. 

A very interesting stand, though perhaps not from a 
strictly engineering point of view, is that of Mr. Henry 
Heath, 107, Oxford-street, W., where the manufacture of 
felt hats may be witnessed. Felting is a process in which 
advantage is taken of the serrated surfaces of the hairs of 
certain animals to form without weaving a strong matted 
material, which, when once properly made, has consider- 
able strength, due to the resistance of the teeth-like 
jections, which, though offering no obstruction to the travel 
of the fibres in the one direction during felting, yet prevent 
their return without the exercise of considerable force. 
The fur, either beaver, otter, hare or rabbit, according to 
the quality of the felt, is weighed out into parcels having 
the precise quantity required for one hat. One of the 

is then spread out evenly on a travelling band 
which carries it into the forming, machine, in which a 
series of rollers running at high speeds rapidly pull the 
hairs a without breaking the fibres, so producing a fine 
fluff. e fluff is then immediately caught up by a current 
of air and projected in a fine stream against a vertical 
perforated copper cone with rounded top, which slowly 
revolves and becomes covered with an even layer of the 
fur. This being done, the attendant thoroughly wets the 
now partly-formed felt with hot water from a perforated 
pipes the precise degree of saturation being finally obtained 
y opening a valve which places the interior of the cone 
in connection with the suction of a fan, the excess of water 
being in this way withdrawn. The felt shell is now 
skilfully removed from the cone, and is folded up and 
on to the next process. One forming machine is 
stated to be capable of producing fifty dozen shells a day. 
The felting is completed in what is known as the plankin 
machine, which consists of a series of revolving groov 
wood rollers, which so work up the hairs as to cause them 
to become thoroughly matted together. The shell after 
planking, though still retaining its original form, is much 
thicker and smaller, having become shrunk. A planking 
machine will turn out about six dozen hatsaday. The 
subsequent processes consist of dressing, blocking, and 
finishing, but need no detailed description here. 

In this and the preceding articles we have endeavoured 
to place before our readers concise descriptions of the 
machinery and mechanical appliances shown, and though 
wantof space has precluded our attempting anything like an 
exhaustive notice of all the engineering matters which have 
been brought together, we think we may fairly claim to 
have left but little untouched. Two or three exhibits 
which we have been compelled to omit from this conclud- 
ing article we shall illustrate and describe at a later date 
under their respective heads. 

Before closing we must just give one word of praise to 
the literary superintendent and his assistants, who have so 
carefully compiled the catalogue. Unfortunately, owin 
to the late date at which some of the exhibitors finish 
their stands, it was impossible to issue a completely indexed 
catalogue until recently. This was, however, through no 
fault on the part of the officials, and as it now stands in 
the third and latest edition, nothing seems to have been 
left untouched, while the addition of an elaborate and 
conveniently arranged subject matter index renders it an 
easy matter for any particular exhibit to be readily found. 


THE STRENGTH OF CRANK SHAFTS. 


In our last impression we dealt at some length with 

uestions concerning the relative merits of iron and steel 
for locomotive crank axles, We propose now to say some- 
thing about steel and iron crank shafts for stationary 
engines; but before doing so, we desire to correct, or 
rather to qualify, a statement which we made last week. 
We assumed, on insufficient data, as it appears, that there 
is a larger number of iron than of steel crank axles at 
work on English railways. This is not true now, although 
it was true at a comparatively recent period. As iron 
axles have been used up, they have of late years been 
almost always replaced by steel axles. We hasten to make 
this correction, because, if it be true that there are more 
steel than iron axles in use, then the Board of Trade 
figures—58 iron and 27 steel axles broken between January 
aud June—are by no means so adverse to steel as they would 
be if the ratio were the other way. So much premised, 
we may go on to consider shafts. 

Mr. Longridge, in his report to the Engine and Boiler 
Insurance om of Manchester—a report, we may add, 
which is full of most valuable information, and which 
ought to be in the hands of all steam users—deals at con- 
siderable length with the various accidents and break- 
downs to which steam machinery is liable, and this he does 
from an interesting point of view. His company insure 


steam users against the consequences of accidents, and he 
has, therefore, very considerable opportunities of dealing 
with this subject in an eminently practical way. Thus, 
if he finds certain combinations or sone tis givin, 
trouble, it is quite useless to argue on theoretical 
unds that they do not. Now, it so happens that 
mer steel, as a material for crank shafts, gives him 
trouble, and puts his company to expense, and the 
figures which he adduces are very instructive indeed, 
because they show how easily erroneous deductions can be 
drawn from statistics. Thus the experience of his 
company is that 25°6 per cent. of the iron shafts 
examined during 1883 were found defective, while 
only 11'1 per cent. of steel shafts were bad. Appa- 
rently the legitimate deduction is that steel is better 
than iron in the inverse ratio of 11 to 25, and such an 
argument might very well be made to do duty in a discus- 
sion before the Iron and Steel Institute, let us say. Indeed, 
in the hands of a thorough-going advocate of steel it can 
readily be conceived that it might be used with great 
effect. But the insurance company finds there is somethin 
more to be said, for while the proportion of steel pa 4 
shafts replaced has been 1°96 per cent., the proportion of 
iron crank shafts has been only 1°53. To explain this 
apparent anomaly, we may state that a steel shaft is either 
sound or worthless, while an iron crank shaft with a flaw 
in it is by no means to be hastily condemned, It may run 
for years, and when it gives way will give due notice, 
which is pot a thing to “ expected from steel. Among 
the examples given by Mr. Longridge, we may cite the 
following :—A pair of tandem coupled engines, with 
cranks at right angles, and cylinders 34in. and 5lin. 
diameter, and a piston stroke of 4ft. 6in., had a wrought 
iron shaft, which gave way in one of the journals 
in the autumn of 1881. It was decided to replace 
it with a Bessemer steel shaft, which was done. The 
shaft ran until the 8th of February, 1882, when a fracture 
was seen to exist in the swell in the middle of the length 
of the shaft. The shaft was replaced by the insurance 
company. With a view to have the cause of the fracture 
tested, the shaft was broken by a falling weight. One 
portion of the shaft turned over by the concussion, and, 
striking the other portion, was itself broken in two. No 
trace of flaw could be found in any of the three pieces. It 
was evident, therefore, that the metal was itself bad. 
Again, in the month of July, the Bessemer steel shaft of a 
of tandem engines, with 18in, and 36in. 
iameter, 5ft. stroke, gave way. It was put in some years 
ago, and gave no trouble till the afternoon of the 3rd 
July, when it began to heat. Theengines were kept runnin 
till the usual stopping time, when the hot neck was examin 
by the engineman, but no defect was found. On the follow- 
ing morning, however, when the neck was cold, two long 
cracks were noticed in the middle of the bearing, about 4in. 
a and converging towards each other near the ends, as 
though a largesplinter were coming outof theneck. “Doubt- 
less,” says Mr. Longridge, “an attempt might have been 
made to keep the shaft at work by cutting off the sharp edges 
of the fracture to prevent their tearing up the brasses, and 
had the shaft been of wrought iron this course might well 
have been adopted; but seeing the suddenness with which 
the fractures had appeared, and the untrustworthy nature 
of the material, the company decided to replace the shaft.” 
In another case which came under Mr. Longridge’s notice, 
although the engines to which the eosideah tom pened were 
not insured, a Bessemer steel shaft snapped off close to the 
swell which carried the belt drum, the fracture disclosing 
a large hollow place in the interior of the shaft. 

Mr. Longridge’s comments on these events are so inte- 
resting that we make no apology for quoting them’here, 
and at some length. “Taking,” he writes, “these instances 
as examples of what happens to Bessemer steel shafts, it 
seems very doubtful whether the material is one which 
can yet be safely used. Granted that it is not liable to the 
unsound welds which so frequently appear as cracks on 
the surface of wrought iron shafts, and which have, no 
doubt, been the chief cause of bringing these into dis- 
repute, there remains the important fact that in the one 
case the effect of a crack when it does appear can generally 
be calculated with tolerable accuracy, while in the other it 
generally can not, and hence, although the percen of 
defects is far higher in wrought iron than in steel shafts, 
the percentage of replacements is lower. The company’s 
experience upon the point is this—that while 25°6 per 
cent. of the wrought iron shafts examined during the past 
year have been found defective, as against 11°1 per cent. 
of steel, the proportion replaced during the last three 
years has been at the rate of 1°53 per cent. per annum of 
wrought iron, as against 1°96 per cent. of steel. The 
general impression on the minds of millowners is probably 
somewhat different, but this, no doubt, arises from the fact 
that many wrought iron shafts are condemned without 
due cause. The shaft heats, perhaps, and is examined, a 
crack is found, the neck is felt and viewed from various 
angles, the crank is blocked, the starting bar, with three 
or four men at the end, is applied to the spur wheel, and a 
drop or two of oil is squ from the crack, then sentence 
is passed, and a new shaft ordered. Sometimes even this 
form of trial is dispensed with, and the shaft condemned 
out of hand. Now, in many cases the conclusion so 
arrived at is quite wrong, for the experiment, far from 
proving the shaft to be unsafe, has demonstrated just the 
contrary, so far as regards immediate danger, and just 
nothing as regards future risk. Take, for instance, the 
case of an engine with a cylinder 30in. diameter by 6ft. 
stroke, with a spur wheel 18ft. diameter, and suppose 
three men use a bar 8ft. long, with the fulcrum 6in. 
from the wheel. The weight of the men_ will 
probably be about 3 x 150 = 4601b., which, acting with 
a leverage of 5°; x $= 48 times the length of the 
crank, is equivalent to a pressure of 21,000 lb. upon the 
crank pin, or more than 301b. per square inch upon the 
piston when the latter is at mid-stroke. In very many 
cases the pressure at this point is less than 301b., and in 
such cases the experiment has simply proved that the shaft 
can bear the ordi working stress. Obviously, there- 
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if a right judgment is to be formed. The first question to 
be decided is whether the shaft can be set to work again 
or not. In deciding this we must be guided by the follow- 
ing considerations:—(1) That the strain is transmitted 
mainly by the outside of the shaft, and therefore, if a 
certain portion of the circumference be sound, a tolerably 
accurate estimate may be made of the stress the shaft will 
bear. It is evident also that longitudinal cracks are not a 
source of immediate danger, and that a hollow place within 
the shaft has but a secondary influence upon the strength. 
(2) That it is the practice to proportion shafts so that they 
will bear five or six times the ordinary working stress 
before breaking. One reason among others for doing this 
is to provide for possible defects; therefore, the proportion 
of sound to unsound surface required for safety must be 
fixed, not by the absolute dimensions of the crack, but 
after a comparison of the strength of the shaft with the 
ordinary working stress upon it. If, after considering the 
above-mentioned points, we are satisfied that the shaft is 
safe in the state in which we see it, it may be set to work 
again without fear, after first filing off the edges of the 
crack and marking each end, for if the crack extends at all 
rapidly the edges will cut the brasses and cause heating, 
thus drawing attention to the danger, if there be any. If 
there be no heating, the engine may run on for a few days, 
when another examination should be made. Two or three 
such examinations will enable any experienced person to 
— the future of the shaft with tolerable certainty.” 

r. Longridge then goes on to cite examples of flawed iron 
shafts which have worked properly for years. A 
McNaughted beam engine, with cylinders 28in. and 32in. 
diameter, with a stroke 2ft. 6in. and 5ft., has been running 
for eight years with a flawed shaft, as shown by Figs. 1 


and 2. There is a bad weld. A considerable number of 
pieces have come out of the shaft at A B, and there is a 
spiral crack besides from C to D, out of which oil 
exudes by simply barring the wheel without block- 
ing the cranks. This would be considered quite sufti- 
cient to condemn the crank by many people; but Mr. 
Longridge shows that it had a factor of safety of 8°2 to 
begin with; so that, even if its strength was reduced one- 
half by flaws, it would still have an ample margin of safety. 
He cites four other cases, The first isa ir of McNaughted 
beam cylinders, 26in. and diameter; 
strokes of pistons, 3ft. and 6ft.; revolutions, 35} per 
minute; indicated horse-power, 250; ratio of strength to 
stress with crank on centre, 5:1; with pistons at half- 
stroke, 5°83: 1. In this case the crack—shown by Fig. 3 


—was found on examining the neck, and was considered 
sufficient to condemn the shaft, which was pulled out 
forthwith, without any attempt being made to ascertain 
whether the crack had reached its limit or would extend. 
The unreasonable nature of the proceeding was proved 
when the shaft was broken, for the maximum depth of the 
crack was only lin. 
The second case was a McNaughted beam engine, cylin- 
ders 32in. and 34in. diameter; strokes of pistons, 3ft. and 
6ft.; revolutions, 33}; indicated horse-power, 310 ; ratio of 
strength to stress with crank on centre, 5°3:1, with pistons 
at half stroke 48:1. The neck was first examined by one 
of the company’s inspectors in April, 1880, but it was said 
by the engineman to have been in the same condition a 


long time. A mark was placed at the end of the crack 
shown by Fig. 4, and the engine continued running until 
June, when the neck was again examined. As the crack 
had not extended it was not thought n to replace 
the shaft, and it continued at work till February, 1882, 
when it was replaced, owing to the appearance of another 
crack and to a higher pressure being required on the piston. 

The third example was a horizontal condensing engine, 
cylinder 30in. diameter by 4ft. stroke; revolutions, 55; 
indicated horse-power, 180; ratio of ultimate strength to 
working stress with crank on centre, 4‘9:1; with piston 
at half stroke 8°5:1. This crack, shown by Fig. 5, was 
first seen by the inspector in November, 1881, and had not 
extended when last examined. 


The last case is that of a McNaughted beam engine, 
cylinders 24in, and 34in. diameter; strokes of pistons, 
2ft. 9in. and 5ft. Gin.; revolutions, 364; indicated horse- 
power, 310; ratio of ultimate strength to working stress 
Fic S 


with crank on centre, 7°9:1; with pistons at half stroke, 
66:1. This shaft was first seen by the inspector in 
February, 1882, but had been in the state shown by Fig. 6 
for four years previously, according to the engineman. It 
was replaced during the summer of 1882. 


There is, we think, no reason to question the soundness 
of Mr. Longridge’s arguments. We have no doubt what- 
ever that cracked shafts are frequently rejected with- 
out due consideration, but it must not be forgotten 
that it is not the original crack that is to be feared, 
but the extending of the crack, and it is here that the 
difference between iron and steel comes in. In the steel 
crank shaft we have a homogeneous material, and a flaw 
in this plays the part of the minute crack made by a 
glazier’s diamond in glass, or the initial snip made by a 
draper in a piece of linen or calico which enables him to 
tear it across. The iron crank shaft is not homogeneous, 
and a crack may go through one layer, so to speak, stop at 
the junction, and leave the rest unharmed. The annexed 
sketch, Fig. 7, will show in an exaggerated way what we 
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wish to convey. Here we have a portion of a shaft in 
section, It is supposed to be built up to seven layers of 
scrap iron. A crack is seen at A, which has extended 
through two of the layers and stopped at the third. It is 
quite evident that such a shaft will be much more likely 
to remain serviceable than will a steel shaft, through the 
substance of which a crack is certain to extend. We may 
add that probably a great deal of benefit would accrue 
from drilling a small hole into the shaft at each end of a 
crack, and stopping it with a small screwed plug. Such 
holes would play exactly the same part as the holes 
drilled in boilers for the same purpose, namely, to prevent 
cracks extending. 


LORD RAYLEIGH’S EXPERIMENTS ON LIGHT. 


In continuation of our summary of the chief of Lord 
Rayleigh’s experimental researches on light, we turn now to 
what he has accomplished in relation to the facts and philosophy 
of colour. He says that the theory of colour perception is 
fully established in many important points, although the theory 
is less generally known in England than it is abroad. Our per- 
ception of colour, he says, is threefold—that is to say, that any 
colour may be regarded as made up of three primary colours, 
the exact nature of which is, however, uncertain. More strictly 
stated, the fundamental doctrine is that, “ between any four 
colours whatever given, as well in quantity as in quality, there 
exists what mathematicians call a linear relation, that is, that 
either a mixture of two of them—in proper proportions—can 
be found identical, so far as the eye is able to judge, with a 
mixture of the other two, or else that one of them can be 
matched by a mixture of the other three.” 

Professor Maxwell tested this theory in the year 1857 by 
means of experiments with the colour top, in which he arranged 
an inner circle of colours and an outer circle of other colours, 
yet both circles had the same tint when the se was set 
spinning. These experiments were repeated by Lord Rayleigh, 
who was surprised to find that two sets of experiments con- 
ducted on two different days, did not agree with each other 
within the limits of permissible error. He did not attribute 
this to any small physiological changes in the eye, but concluded 
that it was caused by differences in the light; on the one day 
there was a bright blue sky, on the other day it was cloudy. 
The differences were chiefly in the quantity of red necessary to 
produce a given effect, which he ascribes to light from a blue 
sky containing relatively a smaller proportion of red. Indeed, 
it is known that a misty atmosphere has much influence in 
reducing the proportion of the chemical rays which reach the 
earth from the sun. By direct observation he found that if 
lights from sky and cloud are of equal intensity at the line C 
in the red, the first will be somewhere about twice as bright as 
the other at Bin the green. This is for a well-developed blue 
light taken from the zenith. 

Among the most curious of his experiments are those in which 
he makes a compound yellow by mixing red and green, just as a 
compound green is commonly made by mixing blue and yellow. 
He says that many are incredulous as to the existence of this 
compound yellow. He has produced it by mixing the pure 
spectral colours in the proper proportions, but as this plan can- 
not easily be adopted by everyone, he describes several other 
methods of obtaining it. To isolate the red and green rays by 
absorption, he removes the intermediate yellow and orange by 
means of a glass trough filled with an alkaline solution of 
litmus, which has great power in cutting off the latter two 
colours. To remove the blue and bluish green he employs 
chromate of potash. A mixture of these two liquids in proper 
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proportions, easily found by trial with the spectroscope, isolates 
the green and extreme red rays with considerable perfection, 
and exhibits the phenomenon of dichromatism. According to 
the thickness traversed by the light, the red or green predomi- 
nates, and there is no difficulty with a given thickness in arrang- 
ing the strength of the solution, so as to give a full compound 
yellow. A window backed by well-lighted clouds, when looked 
at through the liquid and a prism, presents a splendid appear- 
ance, the red being isolated on one side, the green on the other ; 
while the intermediate space where the two overlap shows the 
compound yellow. 

Another liquid to achieve the same result is made by mixing 
chloride of chromium and bichromate of potash. The sodium 
flame is invisible through it, yet the liquid can be made to very 
closely match it in colour. Later still he made solid films to 
give the same result, and to do away with the somewhat trouble- 
some method of using liquids in troughs. Films of gelatine or 
collodion stained with dyes were employed ; collodion for dyes 
soluble in alcohol, and gelatine for dyes soluble in water. 
Litmus is dissolved in gelatine, and as its film on a glass plate 
has a somewhat rough surface, he prefers to coat two sheets of 
glass, and to cement them together with Canada balsam. A 
silver-stained orange glass serves to cut off part of the blue end 
of the spectrum, and in conjunction with the litmus-covered 
glass to isolate the red and green rays. The whole of the blue 
is cut off by spreading aurine on the yellow glass. Plates thus 
prepared answer well to show the compound yellow for a time, 
but the litmus is at last slowly reddened by the balsam, the 
action creeping in from the edges. A dye capable of replacing 
litmus, and free from this defect, is “ soluble aniline blue.” 

Lord Rayleigh states that there is nothing more absurd in the 
idea of red and green producing yellow than there is in blue 
and yellow producing green, if the matter be considered im- 
partially, without the bias acquired by the habit of mixing 
pigments. Much is still obscure in the subject of the mutual 
relations of the colours. As Sir John Herschel has said, why is 
it that‘a‘dark"yellowfor orange suggests its character so little as 
to be called by a new name—brown—while a dark blue is blue 
still? Undoubtedly normal vision is threefold, and the three 
primary elements of colour correspond nearly with red, green, 
and blue. 

In his recent presidential? address to the British Association, 
Lord Rayleigh said that it is not well for the students of science 
to depend too much upon the philosophical instrument maker. 
In the researches now under notice he put this idea into prac- 
tice, by building up some spectroscopic apparatus for himself, 
by arranging prisms and lenses inside a shallow box, blackened 
inside. Two prisms of 60 deg., cut from an ordinary l}in. by 
l1jin. prism, were arranged in the corner of the box, so as to 
give minimum deviation. The collimating and focussing lenses 
were common spectacle glasses, of about 8in. focus. The size of 
the box was 12in. by 12in. by 3in. Light entering a slit at one 
side of the box, was turned*by the prisms through rather more 
than a right angle, and threw a pure spectrum upon another side of 
the box ; this side was cut away, and covered-with movable 
screens of cardboard, so that any part might be opened or closed 
as desired. By looking through this home-made spectroscope at 
the wrong end, that is to say, through the slit, the prisms are 
seen uniformly illuminated with colours whose composition 
depends upon the situation and width of the slits between the 
cardboard screens through which light is allowed to enter, in 
which way a combination may be made of any desired spectral 
colours. He wished, however, to compare the simple and com- 
pound yellows, so had to add to the apparatus, near the dis- 
persing prism, a third prism, which was very acute-angled ; it 
was placed in such a position that its. refracting edge was hori- 
zontal, dividing the field of view into two equal parts, and 
throwing its spectrum somewhat higher up the side of the box 
than the spectrum thrown by the other prisms. The part of 
the box receiving the second spectrum is also cut away, and 
provided with movable screens. The eye placed at the slit as 
before, now sees two patches of colour, the lower formed by 
light from the lower set of slits, the upper by light from the 
upper set of slits. These colours being in close juxtaposition 
may be compared with ease and accuracy. Lord Rayleigh 
informs us that a London philosophical instrument maker is 
about to manufacture copies of this apparatus, which therefore 
will be obtainable by those who do not wish to take the trouble 
to make it for themselves. The great difficulty, he says, is to 
devise a simple and reasonably efficient method of controlling 
the positions and width of the slits. He contented himself with 
slips of blackened cardboard, fixing some with soft wax, others 
with sealing wax, according to probable permanence oi their 
selected postions. 

In the use of this apparatus for experiments on the simple 
and compound yellows, one part of the field was lighted by a 
pure yellow of about the line D, the other part with a mixture 
of full red and full green; the widths of the slits through 
which the red and green were admittd were then adjusted 
for each observer until the mixture matched the simple yellow. 
Lord Rayleigh soon found out with this apparatus that some 
persons have peculiarities of vision quite distinct from colour- 
blindness, and that the compound yellow, which was a pure yellow 
to his eyes, appeared to his three brothers-in-law hopelessly too 
red, “almost as red as sealing-wax.” The three abnormal 
observers agreed among themselves; a fourth brother was 
normal, as well as the three sisters. Later still, with another 
instrument for mixing pure spectral colours, out of twenty-three 
male observers, sixteen agreed with him within the limits of 
errors of observation. Of the remaining seven, five agreed 
among themselves in seeing too much red, and the other two 
saw too much green. Mr. Balfour required only about half as 
much red as Lord Rayleigh to turn a given amount of green 
into yellow. Mr. Hart required more red than Lord Rayleigh 
in the ratio of about 2°6 to1. The vision of some of the observers 
was strictly dichromic, and was defective only in the sense that 
it differed from the vision of the majority. 


AccorDING to a half-yearly circular just issued to the share- 
holders. of the Maxim-Weston Electric Company, the directors 
estimate that the profits on their summer business will cover the 
whole year’s expenses. We understand that 300 to 400 of the 
company’s new incandescent lamps have been running for about 
450 hours at Covent-garden Theatre without one renewal. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Lieut. Charles G. Dicken, 
additional, to the Vernon; Lieut. Paul W. Bush and Lieut. 
William Ricketts, to the Vernon; Lieut. Henry B. Jackson, to the 
Alexandra ; William Bromley, engineer, to the Agincourt ; Richard 
Green, engineer, to the Duke of Wellington, for service in the 
Medina ; » ene F. Greaves, engineer, to the Excellent, for service 


in the Skylark ; William Pearson, engineer, to the Lord Warden ; 
Thomas F. Brown, engineer, to the Falcon; John G. L. Baker, 
engineer, to the Pembroke, for service in the Conqueror; Robert 
©. Moon, engineer, to the Pembroke, for service in the Gannet 
ili assistant engineer, to the Himalaya ; and 
‘Wellington, as supernumerary. 


Marrack, 
H. Veitch, clerk, to the Duke of 
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LINDLEYS ACME GOVERNOR. 


Ovr illustration represents a new governor—Lindley’s patent 
—which has been introduced by Messrs. Deakin and Parker, of 
Manchester, with the object of dispensing with the complica- 
tions which are introduced, it would seem almost needlessly, 
into many of this class of apparatus, without sacrificing its 
efficiency as a governor capable of exercising complete and 
efficient control over the speed of an engine when working 
under the greatest variations of load. The main features of the 
Acme governor will be readily gathered from the accompanying 
illustration. Simplicity of construction, which has been one of 
the chief points aimed at, it will be seen, has been attained very 
thoroughly, whilst the use of tension springs attached directly 
to the revolving weights, instead of acting on them through the 
intervention of levers and joints, ensures a sensitiveness of 
action with a minimum amount of friction and wear. The 
running joint, by which the motion is given to the spindle, is 
placed at the top, where it can be easily oiled or at once exposed 
to view, and, if necessary, the spindle can be raised or lowered 
by unscrewing the cap at the top of the governor. The links 
that transmit the motion from the weights to the joint have 
nothing to do except move the spindle, and they are thus free 
from all strains. The equilibrium valve is in perfect balance, 
and offers only the slightest resistance to the motion of the 
governor, which, by reason of the great weight of the hemi- 
spherical flyers, has a large reserve of power. A speeder is 
attached, by means of which the velocity of the engine can be 
increased or decreased by simply turning the small thumbscrew 
connected with the spring as shown, and by this arrangement 
the speed can be varied quite 25 per cent. These governors are 
being supplied to electric engines, and for this class of work they 
have been found to act very successfully. 


ELWELL AND PARKER'S PATENT ENGINE. 


Iv our recent notice of the Royal Agricultural Society’s Show 
at Shrewsbury we referred to an exhibit by the Coalbrookdale 
Company of a high-speed engine, of which it is the sole 
makers, invented by Messrs. Elwell and Parker, of Wolver- 
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hampton, and named the Electric, and we are now enabled to 
lay full particulars and illustrations before our readers. The 


engine, although of the ordinary single-acting type, presents | this character 


some features of novelty, and its performances are such as to 
justify us in saying that forsimplicity of mechanism, good arrange- 
ment of details, substantial design, and high-class workmanship, 
it approaches very near to the ideal of a high-speed engine. The 
particular engine which is the subject of our illustrations has a 
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10in. cylinder, 9in. stroke, and is arranged to run at 500 revolutions 
per minute. This is by no means the highest speed at which 
it will run, but the company, wisely, does not recommend 
excessive velocities, as the difference in the power given on the 
brake and that shown on the diagram becomes so great, owing 
to the rapid increase of friction, as to seriously detract from the 
efficiency and economy of the engine. 

It will be seen on reference to the illustration that the engine 
differs from many of the same class by the fact of its having only 
one cylinder, an arrangement which, it is claimed, without sacri- 
ficing steady running, very greatly lessens the number of working 
parts, reducing the wear and tear to a minimum, and simplifying 
the whole machine. The cylinder is mounted on a base of box 
form, which encloses the working parts, and into which the 
exhaust steam passes. It is provided with circular facings on 
each side for the two side covers forming the main bearings, a 
square cover for access to the interior, and the exhaust outlet. 
The position of the latter plays an important part in the working 
of the engine, as upon this the efficient lubrication depends. 
The exhaust steam condenses slightly as it passes through the 
base, and the water with the oil floating on the top of it accu- 
mulates and rises up to the level of the outlet. ‘ore, how- 


ever, it quite reaches this height, the connecting-rod end is 
i to dip into it at each stroke, which splashes the oil and 
water over the whole of the poy parts. The main bearings 
are of very ample length, and fitted with phosphor bronze 
bushes. A is cast in the cover above the bush which 
catches the oil and water and conducts it to the outer 
end of the bearing, from whence it circulates back along the usual 
oil grooves into the base again. A small stuffing-box and half- 
round = serve to prevent any leakage to the outside. The 
crank shaft is of forged steel, and the balance weights are dove- 
tailed on and securely bolted. 
The slide valve is of the piston type, of novel construction, It 
consists of 


boss by webs, the central ring forming a diaphragm to divide 


the steam and exhaust ports; the other two forming guides, | 4 


which prevent the cutting of the edges of the ports. A valve of 
i is found to work quite tight without any spring 
rings, and remain so after a large amount of use. The pas- 
sages are designed to allow a maximum speed of 5000ft. per 
minute for the steam, the exhaust being as much as 


possible, and an auxiliary port formed at the lower end of the | boa 


cylinder, to be uncovered by the piston in its travel. We have 


three rings, united to each other and to a central | boa 


engine at various 
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SSM Kosi the outer end of which is the 
driving pulley. The lubri- 
cator, which supplies oil to 
the whole of the engine, with 
the exception of the governor 
spindle, stands on the steam 
pipe. Speaking generally of 
the engine, we may say that 
the whole of the flanges and 

hosphor bronze bushes are 
bright, and fitted with bright 
nuts; the fly-wheel is turned 
and polished, and the cylinder 
lagged with sheet steel, vega very handsome and com- 
pact piece of workmanship. e castings are of an excep- 
tionally clean and perfect aovnahan These engines have up to 
the present been principally supplied to the inventors, Messrs. 
Elwell and Parker, of Wolverhampton, for use in conjunction with 


| — 
their dynamos and accumulators, where they have been a great 
success. We may mention, in conclusion, se the Coalbrookdale 
Com is now engaged in re-arranging an ing toits engineer- 
ing ma bednat in which, when finished, it will be able to deal 
with work of the heaviest and highest class. 


SIX-INCH GUN-CARRIAGES OF THE 
ESMERALDA. 
Iv our impression for October 10th we fully described the 
Chilian cruiser, Esmeralda, built by Mowers Armatrong, 
and Co. Our engraving, page 314, 1s from an admirable photo- 
graph taken by Mr. Parry, of Newcastle-on-Tyne. Our engra- 
ving shows as fully as can be shown on so small a scale the 
general features of the ship with her two flat funnels, and the 
25 ton bow and stern chasers. We have already given illustra- 
tions of one of these guns and a view on the main deck of the shi 
The engraving, on page 311, shows the central pivot automatic 
i and slides of the 6in. 80-pounder breech-loading guns 
carried on the broadsides of the Esmeralda. The guns and 
mountings, it need hardly be added, are of Elswick design and 
manufacture. In the engraving the gun is shown at extreme 
elevation, and run-out into the firing position. On the front of 
the slide is carried the thick protecting steel shield, which 
shelters the gun crew from rifleand machine-gun fire. The recoil 
presses are on the top of the slides. On trial the recoil was less 
than 18in. when battering charges were fired. After recoiling, 
the gun returns automatically to the firing position. This 
mounting can be used as either centre pivot or front pivot, and 
it can be readily transported across a deck if desired by means 
of the adjustable rollers upon which it moves when training. 
In the drawing the slide is simply chocked up ; for the appear- 
ance of the mounting when in ill wothdag order reference ma 
be made to the engraving on page 278 of our issue for the 1 
inst. A very small number of men suffices to work the guns of 
the Esmeralda, and the mounting was greatly admired by the 
officers of the Royal Navy who attended the trials. 


DANGER FROM A TORPEDO EXPERIMENT.—The test made 
J.L, Tuck of his submarine torpedo boat, at the foot of 
Thirteenth-street, came near resulting in the ——, 4 one of 


no signs of life, but after a few minutes he began to breathe, and 
was soon thought to be out of danger. Mr. Tuck did his suc- 
cessfully, and has no fear but that his torpedo boat will prove a 
success. Mr. Tuck’s statement of the matter is that the captain 
in armour in the pilot-house was taken with an epileptic fit. The 
boat is fish-shaped, 30ft. in length, 7ft. in diameter, and 

about twenty tons. It is made of strong iron plate jin. in - 
ness. The boat is driven by a Brush electrical machine of forty 
cells, and has reached a speed of seven knots an hour. When in 
use it is entirely under water, and has an apparatus consisting of 
two screw wheels, one on either side of the boat, by which the 
t rises or sinks in the water. Two men in the interior control 
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i now before us diagrams taken from this ere er 
; speeds, showing a very good distribution of steam, which should 
of engine on the score of economy. The governor is a 
horizontally across the inder 
a ! cover, operating an equilibrium 
valve in the steam pipe, and is 
Wy made extremely sensitive in its 
@\ | action by avery neat device 
esciTaR adjustable to any required 
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—__ eee HN = iver, who has always acted as helmsman in the boat, seemed un- 
=z = —— ; = usually fearful, and it is supposed that while under the water he 
SSEE_———— = either fainted from fear or was suffocated by the excess of air 
== forced into the air chamber. The boat had scarcely 
. under water when bubbles were seen on the surface. The leading 
; assistant on the wharf immediately suspected that something was 
the matter, and brought the boat to shore and took the diver from 
his perilous position. When brought out of the boat he showed 
ST 
N 
j 
ne electric engine. A diver Who stands in the well—a cylindric 
epression on the outside of the boat—manages the 
ratus. The boat is intended for diving under war vessels, and 
attaching torpedoes to them from below. The torpedoes are 
carried on the top of the boat in a brass holder, and have fastened 
to them magnets and cork floaters. The torpedo is let loose by a 
wire from the interior of the boat, floats up to the hull of the war 
vessel, and attaches itself by virtue of the magnet. Then the 
it withdraws to a safe distance, and the torpedoes are discharged 
by an electric battery.—W. Y. Tribune, 
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SIX-INCH BROAD-SIDE GUN FOR THE ESMERALDA. 
(For description see paye 310. 
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ABYSSINIAN TUBE WELL, HERTFORD CORPORATION WATERWORKS. 


MESSRS. LE GRAND AND SUTCLIFF, MAGDALA WORKS, LONDON, ENGINEERS. 


SECTIONAL ELEVATION 
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THE accompanying illustration shows a pumping installation 
carried out last year at Hertford by Messrs. Le Grand and 
Sutcliff. The water-wheel was in existence, and had been 
previously used for pumping. Messrs. Le Grand and Sutcliff 
put down a tube well, and utilised the water-wheel as shown. 

The total depth of the Abyssinian bored tube well was 81ft. 
Strata passed through consisted of :—Gravel, 12ft.; chalk and 
flints, 69ft.; total, 81ft. The water level in the tube well is 6ft. 
below surface; the water level of the dug well is 7ft. lin. 
below surface. The temperature of the tube well water on the 
19th August was 52 deg.; and of the river at the same date, 
63 deg. The difference between the water levels and tempera- 
ture is a certain indication of the perfect exclusion of surface 
water. The tube well was commenced on the 10th of July, and 
the total depth was certified on the 23rd July, 1883. The water 
is forced by the pumps to a reservoir situated on a hill, 100ft. 
above the pumping station; the capacity of the reservvir is 
300,000 gallons, and is entirely covered. As some of the cisterns 
of the houses on the hill are at a higher level than the 
reservoir, a loaded valve is placed at the discharge pipe, 
which does not allow any water to go to the reservoir until 
these high-level cisterns are filled. When the water-wheel is 
pumping against the loaded valve the gauge indicates a pressure 
of 601b. The pumps are three-throw, with 5}in. barrels, and 8}in. 
stroke, and when pumping the water up to the reservoir run 
at about 18 strokes per minute. 

Hertford, with a population of 8000, is the seventh town 
supplied on the Abyssinian tube well system; the other towns 
that have adopted tube wells are Aldershot, with a population 
of 21,000 ; Skegness, with 2000, to 6000 in summer ; Shrews- 
bury, 27,000; Cirencester, 8000; Wallingford, 2800; and 
Watford, 11,000. The work has been carried out in the most 
satisfactory manner. 


CHILLED Rout CasTiInc.—Messrs. Taylor and Farley, the well- 
known roll-makers, of the Summit Foundry, West Bromwich, 
have just completed a very large pair of chilled rolls for Messrs. 
Bolckow, Vaughan, and Co.’s new plate mill at the Eston Steel 
Works, Middlesbrough. The rolls referred to are 30}in. diameter, 
finished size, and have been cast with a hole through the centre, 
this hole being about 7in. diameter in the middle part of the roll, 
and tapered down to a smaller size at the neck and wabbler ends. 


and are absolutely 
eed, they will stand 


microscopic 
steel, who have i 


these rolls, pronounce them to be a mag- 
nificent pair. 


The large and mill above mentioned 
was ly started on Thursday , the 16th inst., in 
presence of Mr. Bolckow, Mr. Windsor Richards, and a 1 
other gentlemen of eminence in the steel and iron trade. “~ 
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THE INFLUENCE OF STRESS AND STRAIN ON 
THE PHYSICAL PROPERTIES OF MATTER. 


THE following is from a paper read before the Society, on 
the Relations between Moduli of Elasticity, Thermal Capacity, and 
other Physical Constants, by Mr. Herbert Tomlinson, B.A,:— 

The thermal capacity of wires used for the experiments on 
moduli of elasticity and electrical conductivity, as described in 
parts of the paper not given, was determined as given below. Every 
precaution was taken both with regard to the instruments them- 
selves and the mode of using them to avoid error, and the formule 
may be received with great confidence :— 


Density at} Dero 
20°C.,den-| Tequired toraisethe| capaci 
#°C.=1. |whermal capacity of 
water at 0° C.=1. 
Aluminium 2°731 | -20700¢ + -00011522 | -20700 + -0002304¢ 
Iron .. 7-759 | -10601¢ + -00007012 | -10601 + -0001402¢ 
German-silver..| 8632 | -09411¢ + 000005322 | -09411 + -0000106¢ 
Zine .. 7-138 | -o9009¢ +*-000037402 | -09009 + -0000748¢ 
Copper $°851 | -09008¢ + “00003242 | -09008 + -0000648¢ 
Silver .. 10-464 | -05466¢ + -0000218¢ | -05466 + -0000436¢ 
7-264 | -05231¢ + -0000361e2 | -05231 + -0000722t 
Platinum-silver.| 12-616 | -04726¢ + -0000138¢2 | -04726 + -0000276¢ 
Platinum 21-309 | -os19st + -o00006s¢2 | -03198 + +0000125¢ 
Lead . 11-193 | -02008¢ + | -02908 + -0000306¢ 


It will be seen that the thermal capacity of all the metals 
examined increased with the temperature, a result which we find 
confirmed by the observations of other investigators. The thermal 
capacities of the alloys platinum-silver and German-silver are, 
within the limits of error, exactly the same as those calculated from 
the proportions of their components. Thermal capacity is, there- 
fore, a physical pro) which is not likely to be altered to any 
appreciable extent by small impurities, so that the results obtained 
by different experimenters agree very closely with each other. It 
has been proved* that if ¢ be taken to denote “‘ Young’s Modulus,” 
and a the mean distance between the centres of two adjacent 
molecules, ¢ x a’ is in the case of most metals approximately a con- 
stant. From this it would follow that the law of force proved by 
Maxwell in his experiments on the viscosity of poh to exist 
between the molecules of a gas is approximately true for solids, 
accordingly the force between any two adjacent molecules of a 
solid is approximately as the fifth power of the distance between 
their centres. Now if we denote the atomic mass by A, the density 
by A, the thermal capacity per unit mass by Cm, and the thermal 
capacity per unit volume by Cy , we have the following relations 

Cm x A=a constant ; 


or that the cube of ‘‘ Young’s Modulus” varies as the seventh 
— of the thermal ane per unit volume. This relation was 
ound to hold approximately not merely for the metals here 
examined, but also in the case of a great many substances for 
which the values of Cy and ¢ have been determined by other investi- 


gators, 

* Still more approximately is it believed that this relation would 
hold good if for ‘‘ Young’s Modulus” the bulk-modulus of elas- 
ticity were substituted. noting the bulk-modulus by é» , it was 
found that, within the wide limits of error to which determinations 
of the value of the bulk-modulus are liable to be affected, 


=a constant. 


Neither of the above relations can be true for all temperatures, 
inasmuch as, whilst the value of ¢» diminishes with rise of tem- 
perature, that of Cy increases; but at ordinary temperatures it 
seems that the bulk-modulus of elasticity can be calculated from 
the thermal capacity per unit volume by the formula— 

= 2071 x 10° Cy §. 

The thermal capacity per unit volume increases with the tem- 
perature, and the researches of Matthiessen, Fizeau, and others, 
on the one hand, and of Kohlrausch on the other, have shown 
that there is a like increment in the thermal expansibility and 
torsionability* of metals. A careful comparison was made of the 
various increments above mentioned; and it is shown in the goed 
that whilst the ratio of increase per unit of expansibility with rise 
of temperature to corresponding value in the case of torsionabilityt 
is, within the limits of error of observation, unity, that in which 
thermal expansibility and thermal capacity are concerned is about 
two, so that the rate at which thermal expansibility increases with 
the temperature is about twice the rate at which thermal capacity 
increases. The rate of increase of both thermal expansibility and 
thermal capacity varies with the nature of the metal, being 
greatest for iron and least for platinum. 

The so-called ‘‘real thermal capacity” of a solid may be found 
by dividing the thermal capacity of hydrogen per unit mass at 
constant volume, namely, 2°417, by the atomic mass; and this part 
of the capacity will be independent of the temperature. If the 
‘real capacity ” be subtracted from the total thermal capacity we 
obtain that part of the capacity which does vary with the tempera- 
ture, and which has, therefore, in this paper been designa’ the 
“variable thermal capacity,” The following table shows that 
the rate of increase per unit of thermal expansibility is at 0 deg. C. 
and therefore at any temperature, equal to the increase per unit of 
the “‘ variable capacity ” :— 


Rate of increase Rate of increase 
Metal. 4 unit at 0° C. of unit at 0°C. o E 
variable thermal | thermal expansi- C 
capacity” = C’. bility = 
Iron *00230 00309 134 
Tin: +00216 00250 1°16 
Aluminium “00197 00215 1°00 
Lead .. 00192 00174 0°91 
Copper 00127 00196 1°54 
Zine .. 00157 00170 1°09 
Silver .. “00135 “00155 11 
Platinum 00064 00061 0°95 
It is shown in the paper that the thermal capacity per unit mass 


is nearly two and a-half times the “‘ real capacity,” so that only 
two-fifths of the whole thermal energy which we may impart to a 
mass of metal goes towards raising the temperature, the remaining 
three-fifths being expended in internal and external work. The 
external work is practically insensible in ordinary cases. Of the 
internal work, that expended against bulk-elasticity amounts in the 
limiting cases from to of the whole, and, though 
greater than the external work, is almost insensible; moreover, 
there seems to be no relationship whatever between the whole 
thermal capacity per unit volume and the work done against bulk- 
elasticity. Raoul Pictet has concluded that the amplitude of the 
oscillation of molecules around their positions of equilibrium may 
be taken as corresponding to temperature, and in the case of 
several metals has shown that T x 8 x a=a constant, where T is 
the melting-point temperature reckoned from absolute zero, B the 
coefficient of linear expansion, and a proportional to the distance 
between the centres of adjacent molecules. From the above 


relation, combined with those already mentioned, we deduce ;— 
Fk 4 
a constant; 
and =? = a constant. 
The first of these two relations was found to hold eet for ten 
out of twelve metals examined, but for the metals bismuth and 


antimony the ratio T 8: Cy 4 is almost exactly one-half of the 
ratio obtained for the other metals. It was concluded that for 
most metals the melting-point temperature may be approximately 
calculated from the formula— 


Or 
T = 02253 x zB 


Where Cy and 8 represent the mean thermal capacity = unit 
volume, and coefficient of expansion respectively between 0 deg. C. 
and 100deg. C. The second of the two relations was found also to 
approximately hold good. In the paper will be found a full dis- 
cussion of the experiments of Ji and Edlund on the thermal 
effects produced by mechanical stress in metals. According to the 
researches of the latter the observed thermal effects of longitu- 
dinal stress on a wire is to be found by dividing the theoretical 
thermal effects by 1°61, since part of the work expended on a wire 
which is stressed longitudinally finds its equivalent in molecular 
effects which are not thermal. 


AvTomATic ARCTIC EXPLORATION.—The Chicago Current says : 
Probably the most wonderful thing in connection with the whole 
sad history of Arctic exploration is the recent discovery of an ice 
floe in the waters of Davis’ Strait—west of Greenland—which had 
drifted from a point in the Arctic Ocean north-east of the Lena 
delta —where the crew of the Jeannette divided into three parties 
and took to the open waters—to the southernmost point of Green- 
land and north again to Baffin’s Bay. Upon this floe was aco) 
and many indubitable relics of the expedition, including an article 
of wearing apparel marked with the name of Seaman Noros, who, 
it will be remembered, in company with Seaman Nindermann went 
a few miles ahead of poor De Long, and lived to write the most 
extraordinary experience ever penned by a human hand. Had 
these two simple seamen been able to tell, in the Siberian tongue, 
that their comrades were only eleven miles back, the whole De Long 
party would have lived to join Melville and Danenhower. Now the 
floe discovered by the Greenlanders has, perhaps, crossed directly 
over the North Pole. From the Jeannette floe to the southern 

int of Greenland, ina direct line across the Pole, is 3500 miles, 
but by way of the northern shore of Asia and Europe—past Cape 
Northeast, Nova Zembla, Spitzbergen and Iceland, and north again 
into Baffin’s Bay, would be a distance of at least 6000 miles. 
Scientifically, the life of a moving ice-floe for so many years, and 
its migration from one side of the world to the other, ought to 
furnish suggestions and data more valuable than all the other fruits 
of polar research combined. meteorological 
apparatus and possible gauges of the miles travelled, may in the 
future reveal to the investigators what the sacrifice of thousands of 
lives has otherwise failed to discover. 


* The inverse of “simple rigidity.” 
+ Iron and copper are the vans we metals for which, the increase of 
torsion with rise of temperature has been examined. 
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in accordance with the design of Mr. Franklin Hilton, the Steel 
Company’s engineer. These rolls have been so cast hollow with 
the object of counteracting the unequal expansion and contraction, 
which is so frequently the cause of the breakage of chilled rolls. 
Having regard to the well-known difficulties inseparable from 
the casting of chilled rolls, more ———y rolls of large 
diameter—difficulties which are increased by coring out. —— 
f being turned these rolls presented a splendid working surface 
: , with a perfectly regular chill of fin. dee Ce =A xX Cm; 
free from blow-holes or other defects; in ex a’=a constant; 
tion. Experienced manufacturers of iron an ss a ( A ys 
4 
From these relations we obtain - a ; =a constant, 
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RAILWAY MATTERS. 


THE new station on the completing link of the Inner Circle 
Metropolitan Railway, named Rasteheap,” has been altered by 
request to “‘ Monument,” to which it is very near, and which acts 
as a better locality mark than Eastcheap. 

WHEN it was complained that the southern railways carried 
foreign hops for a fraction of the rate charged for hops shipped in 
Kent, but a few iniles from London, the South-Eastern Company 
charged the foreign hops the English rate, with the result that it 
got no shipments at all; but the hops came in all the same, going 
up the Thames at 12s, 6d. per ton, instead of 17s, 6d. charged by 
the railway company. 

Tue traflic on the Servian railways is increasing, although, owing 
to the general state of business, the chances of a large oe of 

in are not favourable. In view of the direct connection by rail 
tween Bel, «and Nish, an active trade has been established 
between the latter place and the contiguous districts of Bulgaria 
and Turkey, which fact speaks well for the future of the transit 
traffic of the Servian lines to the south and south-east. In order 
to increase the traffic it is intended to establish a regular carrying 
service between Nish and the neighbouring towns, and to carry it 
on eventually to Uskup. 

THE cause of the recent accident on the Eastern Bengal Railway 
is still unknown, though the official report attributes it to disregard 
of the signals by the driver of the mail train. The driver died 
shortly after the accident. Available evidence seems to point to 
confusion and blundering on the part of the Aranghatty station 
officials, all of whom are natives, and were found quite useless 
from terror immediately after the accident. The railway authori- 
ties are very reticent, but their action in burying the dead in one 
large grave a few hours after the collision, and without awaiting 
the arrival of their friends, calls forth general reprobation. 

Tue tender of Mr. Jacob Biggs has this week been acce by 
the Corporation of Birmingham for the construction of about 
34 miles of single line of tramway in Rea-street, High-street, 
Deritend; High-street, Bordesley; Camp Hill, Bradford-street, 
Kyott’s Lake-road, and Stratford-road—as recently advertised in 
our columns—at schedule of prices. . Biggs is also at present 
laying a similar length of tramways in Parade, Spring Hill, and 
Dudley-road, for the Corporation, and in addition to this has 
te y completed the extension of the Birmingham and Aston 

mway Company’s lines along the Lichfield-road as far as 
Gravelly Hill, a length of nearly two miles. 

THE Andine Railway was completed, as we have already an- 
nounced, as far as Mendoza on the 25th May last, and by the 
end of the year it will probably have reached San Juan, which 
commands one of the Rte’ f passages of the Cordilleras. The 
Western Argentine line will then be completed. The Northern 
line is also very advanced, and will shortly reach Salta, close to 
the Bolivian frontier, The roads of secondary importance are also 
being vigorously pushed forward, and Buenos Ayres has been con- 
nected on the one hand with Santa Fe and on the other with the 
Northern Railway. The railway works now in progress in the 
Argentine Republic are, it is said, occupying more than 10,000 men. 

For some time past the Italian Government has been considering 
the project of a tunnel under the Straits of Messina, to connect 
Sicily with Italy. A Piedmontese company has come forward with 
a counter-project for a bridge, which, if ever carried out, would 
form as remarkable a work of the kind as there is in the world. 
The width of the strait at its narrowest point is about two miles ; 
but owing to the great depth of the water—more than 500ft.—on 
this line, the projectors propose to locate the bridge where it would 
have a length of about two miles and a-half. The plan involves 
four piers, connected by spans of five-eighths of a mile in length, 
the two shore arches having half the span of the three central ones. 

THE Railroad Gazette record of railway accidents in August 
contains notes of 28 collisions, 54 derailments, and 7 other acci- 
dents, a total of 89 accidents, in which 38 persons were killed and 
112 injured. The number of accidents was the same as in July, 
and may be classed as to their nature and causes as follows :—Col- 
lisions: Rear, 20; butting, 6; crossing, 2; total, 28. Derailments: 
Broken rail, 2; broken bridge, 3; spreading of rails, 7; broken 
axle, 5; broken truck, 3; broken pling, 1; idental obstruc- 
tion, 4; land-slide, 1; ae oper switch, 6; flying switch, 1; pur- 
posely misplaced switch, 1; rail purposely removed, 1; malicious 
obstruction, 2; unexplained, 17; total, 54. Other accidents: 
Boiler explosions, 4; broken coupling-rod, 2; car burned while 
running, 1; total, 89. Four collisions were caused by trains 
breaking in two ; two by fog ; one each by a runaway engine and 
by a misplaced switch. 

Tue people of Kidderminster are doing their best to forward 
the ere for increased railway accommodation for that town 
and district. At the public meeting held at the Town Hall, under 
the presidency of the Mayor, a resolution has just been in 
favour of the project. Mr. J. Brinton, M.P., pointed out the 
important district which existed between Kidderminster and Wol- 
verhampton now without railway accommodation, and said he 
believed that the opposition of the railway and canal companies 
threw out the 1875 scheme, which proposed a line twenty-two 
miles long, at the last moment. It was pointed out that though 
Kidderminster was probaby more to the railway company’s advan- 
tage than any town between ‘Wolverhampton and London, the 
manufacturers there had no line other than the Great Western by 
which they could forward their goods. . An influential committee 
was appointed to take steps to further the project. 


Birmingham correspondent writes :—The question as to the 
new lease of the Birmingham Tramways has entered upon quite an 
unexpected phase. The Cable Tramway Company, which is work- 
ing the line on Highgate Hill, London, has made formal applica- 
tion to become a competitor for the use of the tramways now con- 
trolled by the Birmingham Tramway and Omnibus Company. 
They j mg to accept the lease of the tramways on the conditions 
laid down by the Public Works Committee; they offer to run 
penny stages on all parts of the line; they are prepared to pay in 
cash in advance the extra cost of laying down cables for trams ; 
and they are willing to guarantee the Corporation inst any 
claims for compensation, &c., that may, before a Parliamentary 
Committee, be substantiated by the existing Tramway Company. 
The inventors claim that the system is peculiarly suited to a town 
like Birmingham with heavy gradients, since the American i- 
ents, as steep as 1 in 4}, are safely and easily ascended and 


descended by the cable cars. The Public Works Committee are to | sjpoad 


consider the application. 


SWITZERLAND is complaining that the season just concluded has 
been far less profitable to the Swiss traffic than the season of 1883, 
owing partly to the general — of business throughout 
Switzerland and partly to the cholera scare, which has greatly 
hindered the usual influx of tourists. Last year, too, there were 
some exceptional attractions, such as the Zurich Exhibition, and 
the Federal Tir festivalat Lugano. These were the means of 

inging to the railway treasuries no less than 926,513f. during the 
month of July, above what they took this year. Goods traffic 
however, has shown an increase of 46,616f. which reduces the total 
decrease to 879,897f. The lines that have been most affected were 
the North-Eastern, with a decrease of 16°27 per cent.; The St. 
Gothard, of 27:15; and the Zurich, Zug, and Lucerne Railway, of 
28°72 per cent. The result of the working of the first seven 
months of this year on twenty Swiss lines shows a decrease of 
1,152,420f. on the receipts of the same period of 1883, which were 
38,325,607f. Thirteen lines, representing some two-thirds of 2737 
kilometres of Swiss railway, have all sustained a loss in the receipts 
per kilometre, this being in the case of the St. Gothard 2°32 per 
cent., in the Jura-Berne, 3°10 per cent., and the North-Eastern 
10°93 per cent. The remaining seven lines show a kilometre 
increase, that of the Swiss Union Company being 2°19, and the 
Swiss Western, Q'81 per cent, 
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NOTES AND MEMORANDA. 


In London last week there were 2812 births and 1517 deaths, or 
16°7 births and 9 deaths per hour. 

THE deaths registered in twenty-eight great towns of Le sag and 
Wales for the week which ended = a Octo 18th, 
corresponded to an annual rate of 21°1 per 1000 of their te 
population, which was estimated at 8,762,354 persons in the mi 
of this year. 

8. ScHIAPARELLI, the Milanese astronomer, recently examined 
Uranus with powers of 322, 417, 500, and 690, and from 25 series 
of observations he deduced 3°91 sec. for the mean equatorial 
diameter, and 3°756 sec. for the polar diameter, an ellipticity of 
1+ 10°98, which is almost identical with that of Saturn. 

In twenty-eight cities of the United States, having an aggregate 
population of 5,954,700, there were reported during the week 
which ended September 27th, 1884, 2557 deaths, which is at the 
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MISCELLANEA. 
Messrs. MILLER AND TupPp have admitted into partnership Mr. 
H. G. A. Rouse, A.M.I.C.E. 


THE Bennett-Mackay cable was landed at Coney Island, New 
York, on the 19th inst., thus opening communication with Ireland. 


THE Penwyllt Dinas Fire-brick and gives 
notice that its offices are removed to 2, Fen-court, oe hat ag 
street. 


THE appeal of the London and North-Western Railway Com- 
pany against the re-assessment of the Nantwich Union of their 
railway and great locomotive works at Crewe, raising the assess- 
ment by no less than £40,000, terminated at Chester Quarter 
seniors on Saturday in favour of the company, with costs against 

e Union. 


Tue plan for fortifying Bucharest includes the construction 
of nineteen forts, which will be built round the town at distances 


rate of 22°3 7 1000 annually. The American Sanitary Eng 
says that children under five years of age contributed 46°1 per cent. 
of the total deaths. 


THE annual death-rate from all causes, which had in London 
been 17°2 and 17°5 in the two preceding weeks, rose last week to 
19°7. During the first three weeks of the current quarter the 
death-rate averaged 18°1 per 1000, against 20, 19°8, and 18 in the 
corresponding periods of 1881, 1882, and 1883. In Greater London 
3588 births and 1844 deaths were registered, equal to annual rates 
of 36°8 and 18°9 per 1000 of the population. 


A TUNNEL, measuring about 5000ft. in length, and constructed at 
least nine centuries before the Christian era, has just been dis- 
covered by the Governor of the island of Samos. Herodotus men- 
tions this tunnel, which served for providing the old seaport with 
drinking water. Nature says it is com etely preserved, and 
— — — Hyp 25 centimetres in diameter, each one 
provi with a aperture for cleansing p’ 3 
tunnel is not quite straight, but bent in the middle ; this is hardly 
to be wondered at, as the ancient engineers hardly possessed 
or emg instruments of such precision as those constructed now- 
a-days. 

A PAPER was read at Montreal “‘ On the Liquefaction of bay 
and the Density of Liquid Hydrogen,” by Professor Dewar, F.R.S. 
The problem of liquefying oxygen and hydrogen, and consequently 
others of the so-calle¢ permanent gases, having been solved by 
Cailletet and Pictet, the author has since been employed studying 
the physical characters of these gases in the poche mn state. The 
critical 


pressures and temperatures at condensation have been | Th 


determined, and the relation of oné to the other is shown to be 
constant. The merits of various cold producers that could be 
employed in the p were di d. Condensed ethylene he 
considered the best, then condensed nitrous oxide and carbonic 
acid. The lowest temperature that could be obtained by carbonic 
acid is about 115 deg. C., and by nitrous oxide 125 deg. C. 


A PAPER was read at Montreal on “‘ The Production of Perma- 
nent Gas from Paraffine Oils,” by Dr. Stephen Macadam. For the 
last fourteen years the author has devoted much attention to the 
illuminating values of different qualities of paraffine oils in various 
lamps, and to the production of permanent illuminating gas from 
paraffine oils. The earlier experiments were directed to the 
employment of paraffine oils as oils, and the results proved the 
superiority of the paraffine oils over vegetable and animal oils, 
especially for lighthouse service. The later trials were mainly 
concerned with the ie of the paraffine oils into nent 
illuminating gas, as on the Pintsch system, and the results formed 
the basis on which ——- oil gas has been introduced into the 
lighthouse service of Great Britain, both for illuminating purposes 
and as fuel for driving engines of fog-horns. The following table 
shows the results of his investigations on the relative values of the 
crude, green, and blue oils :— 


Gas gallon in cubic feet 
Candle-power .. 


Crude. Green. Blue. 


Light value of gas from ton of oil given 
in lbs. of sperm candles.. .. .. .. 4494 .. 4741 .. 6044 

AT a recent meeting of the American Society of Civil Engineers, 
a paper was read by Mr. Edmund B. Weston, giving the result of 
experiments on the flow of water through a 2}in. hose and through 
nozzles of various forms and sizes, and the height of jets of water. 
The water was taken from a hydrant, to the head of which was 
attached couplings holding two pressure gauges, and from the 
couplings the hose extended to a tank holding 2100 gallons, so 
arranged as to measure accurately the time and amount of delivery 
of water by the hose, Different lengths of hose were used. The 
experiments resulted in the following formula for flow from 
coupling. (1) For hose between 90ft. and 100ft. in length and 
where great accuracy is required :— 


1° 


—"0256"4 + (0087 + “12288 d! I, 


(2) For all lengths of hose, a reliable general formula— 
h 
"0155463 — “000398 + “0000362962 a4 7 

v being velocity of efflux in feet per second; h, head in feet indi- 
cated by gauge; d, diameter o pling in inches; /, length of 
hose in feet from gauge; v, velocity in 2}in. hose. Forty-five experi- 
ments were made on ring nozzles, resulting in the, following 
formula, f = ‘001135 v*, f being loss of head in feet owing to 
resistance of nozzle, and wv the velocity of the contracted vein in 
pad ng second. Thirty-five experiments were made with smooth 
nozzles, resulting in the following formula, f = -0009639 v?, f being 
the loss of head in feet owing to resistance, and + the velocity of 
efflux in feet per second. Experiments show that a prevailing 
opinion is incorrect that jets will rise higher from ring nozzles than 
from smooth nozzles. Box’s formula for height of jets of water 
compares very favourably with experimental results. 


AN abstract of an article in the Chem. Centr. on the “‘ Action of 
Water on the Inner Coating of Tinned or Sulphurised Lead Pipes,” 
is given in the ‘‘ Journal” of the Society of Chemical Industry. 
An examination of lead pipes tinned on the inside showed that the 
coating of tin varied from place to place from 1 to 0°l mm. in 


of from three to four kilometres, and connected by a railway. If 
possible, four of them are to be completed this year. The works 
will be executed partly by contractors and partly by the Royal 
Engineer Corps. 
Tue Berne correspondent of the Standard says that, in conse- 
uence of the immense success obtained by the opening of the 
rl Tunnel, France has confidentially sounded the Swiss 
Federal Council as to ponies the Alps at the Simplon. Such a 
tunnel would enable the French railways to enter into a competi- 
tion with the St. Gothard line. Italy is said to be in favour of 
this project. 

THE Association of M pal and Sanitary Engineers 
Surveyors will hold its western ties district ting at Torquay, 
on Saturday, October 25th, when a paper will be on 
“The Public Works in To Pe by Joseph Hall, A.M.I.C.E., 
Surveyor to the Local hen. ‘orquay. the same day the 
eastern counties district meeting will be held at Colchester, when 
‘* A Short General Description of the Main Drainage of Colchester,” 
by C. Clegg, Borough Surveyor, Colchester, and ‘“‘ Some Remarks 
on the Ventilation of Sewers,” by E. Buckham, Borough Surveyor, 
Ipswich, will be read. 

THE Town Council of Southampton, at a meeting held this 
week, have resolved to adopt the report of their Waterworks 
Engineer, Mr. W. Matthews, C.E., who in conjunction with Mr. 
W. Whittaker, B.A., F.G.S., of the Geological Survey, recommends 
that a supply of water be obtained from the chalk at Otterbourne. 
e estimated cost of the scheme is £51,000, and parliamentary 
powers to carry out the works will be sought in the coming 
session. Three alternative sch were propounded, and that 
selected will, when completed, supersede the existing works, where 
3,000,000 gallons per day are pumped from the river Itchin. 

Tue Spalding Free Press says:—‘‘The Boston Dock is i 
causing our neighbours considerable anxiety. There is no a to 
its idiosyncrasies. It was to have been finished last D b it 
is not finished yet. Worse than that, it is every now and again 
indulging in’ freaks which are terribly unpleasant ; especially when 
the experience of Sutton Bridge is brought to recollection. 
Indeed, last Saturday morning the rumour gained currency, and 
created quite a sensation, that Boston Dock was eis Gae- 
ning to collapse. Fortunately, this was not so; but matters were 
bad enough to excuse the rumour. One of the banks by the docks 
gave way, and speedily there were 200 tons of earth, 23ft. of 
water, and quite a cargo of timber, wheelbarrows, plant, and the 
like floating helplessly about the dock basin. This means a serious 
loss to the contractors, and probably a considerable further dela; 
before the opening of the dock. We hope it means nothing more!” 


THE Birmingham Chamber of Commerce were on Tuesday 
iver a lecture on “Commercial Geography” from Commodore 
ameron. During his address the Commodore said that the Congo 
Treaty, though unfortunate in some of its provisions, was not so 
bad with regard to some others as the general commercial world 
believed it to be. On the west coast of Africa, where for years 
English trade has had a comparative monopoly, the Germans and 
French were rushing everywhere to seize trading stations. The 
Congo would, no doubt, be one of the great highways of the 
future, but they must separate the Lower Congo below the falls 
from the Upper Congo. There was no probability, however, of 
any trade route for a very long time along the course of the Congo 
by the falls. The future route would be by road or rail from 
Duilan, close by Loango, a few miles north of the Congo. Still it 
should not be forgotten that the Congo opened up one of the 
greatest fields of trade for the people of England. 

THE large picture gallery at Brighton has been lighted by Maxim 
lamps with excellent results. The fact that these lamps will 
bear an excess of current has been taken advantage of to produce a 
white light, which shows the paintings with great distinctness. 
The Corr. Exchange has also been transformed into an art gallery, 
and has been lighted by 250 20-candle power Woodhouse and 
Rowan lamps. The work has been carried out by Mr. Magnus 
Volk. The exhibition itself is well worth a visit, paintings and 
objects of art that have never before been exhibited in public have 
been lent freely, and the gross value is nearly half a million of 
money. The chief inducement to the owners to lend their valuable 
property was the fact that the electric light would be used as an 
illuminant. The general lighting of the Royal Pavilion is also 
now complete, the total number of lamps being about 1400. This 
work has also been carried out by Mr. Volk, as electrical engineer 
to the corporation, and the insurance companies have expressed 
themselves quite satisfied with it and the arrangements for securing 
perfect safety. 


SEVERAL very large vessels have recently been turned out of 
the Clyde shipyards. Among these are the Umbria and Etruria, 
sister vessels of 8000 tons gross register and 12,500-horse power 
each, built by Messrs. John Elder and Co. for the Cunard Line, 
and the Arawa, 5000 tons, by Messrs. Denny and Co., of Dum- 
barton, for the London and New Zealand direct trade of the 
Shaw, Savill, and Albion Company. The latter, which is a 
splendid boat, with triple expansion ay which are expected 
to save 800 tons of coal per voyage, just gone round to 
the Thames to prepare for her first trip. The launching of these 
and other large vessels has left the stocks very bare of work. 
Contracts booked within the last week or two are confined to three 


thickness, showing by means of an eyeglass or longi- 
tudinal cracks, in some cases penetrating to the lead. This evil, 
ticed from another point of view, has no little influence 

on the durability of the pipes, the water being simultaneously in 
contact with lead and tin, causing the lead more rapidly to oxidise 
and the oxide dissolving in the water. Tinned lead pipes with 
cracks have been shown to be more rapidly destroyed by water 
than lead pipes without any coating of tin. The examination of 
the tin coating, which was rubbed off so carefully as to leave a 
film of tin still on the lead, showed that it contained nearly 51 per 
cent. tin, the remainder being chiefly lead, the coating having a 
composition similar to common solder. Pipes coated internally 
with lead sulphide, according to Schwarz’s method of treatment 
with liver of sulphur, showed that the coating was perfect, but 
scarcely 0°l mm. thick, and in places blistered. Experiments with 
distilled water showed that sulphurised and tinned lead pipes 
seemed to resist its action in absence of air, whilst in the reverse 
case and on long use no small quantities of lead were found in the 
water—1 litre of distilled water took, in presence of air, in the 
open pipe in twenty-four hours at 18 deg. to 21 deg., 1°839 mgrm. 
lead from the sulphurised pipe, but only traces of lead and tin from 
the tinned pipe. Water and air kept at the same temperature 
forty-eight hours in the closed pipes showed in the case of the 
sulphurised pipe 3°967 mgrm. lead per litre, with the tinned pipe 
4°684 mgrm. per litre. en the water flowed through the oe. 
0 to 


the result was more favourable. uiring the evaporation of 
12 litres of the water $0 show the presence of tin and lead. 


or four comparatively small vessels, and the prospects of the 
shipbuilding, marine engineering, and associated trades have not 
in the least degree improved. The feeling on the Clyde just now 
is very = favour of the Government making requisite addi- 
tions to the Navy at a time when the work could be done cheaply 
and the idle workmen provided with employment. 


On the 19th inst. the fine iron screw steamer Martello, built by 
Earle’s Shipbuilding and Engineering Company, Hull, for Messrs. 
Thos. Wilson, Sons, and Co., of the same town, was taken on her 
trial trip. She is 370ft. between diculars, 43ft. beam 
extreme, and 28ft. 6in. depth of hold; is ¢' 100 Al at Lloyd’s, 
and has been built especially for the Atlantic grain and cattle 
trade. The vessel is fitted with eight powerful compound steam 
winches for the rapid loading and discharging of cargo. These 
winches, specially constructed by Earle’s Company, are also 

to exhaust into a separate surface condenser. The upper 
deck is designed and fitted up for 500 head of cattle, and on the 
deck, if necessary, an additional 100 may be accommodated. 
Bhe is propelled by Earle’s three-crank triple compound engines of 
400 nominal horse-power, having cylinders 3lin., 50in., and 82in. 
diameter by 4ft. 9in. stroke. Steam is supplied from four steel 
boilers, fitted with Fox’s patent corrugated furnaces, at a pressure 
of 1501b. When running at 62 revolutions the speed attained was 
134 knots, the engines working smoothly and satisfactorily. This 
vessel is to be fitted throughout with electric lights by Messrs. 
Edmunds and Co., of London, 
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CHILIAN CRUISER ESMERALDA. 


MESSRS. ARMSTRONG, MITCHELL, AND CO., NEWCASTLE-ON-TYNE, BUILDERS. 


THE 


(For description see page 310. 


, 
/ 
/ 
Sh 
ify 
Vif, 


Mf 
/ 
if 
YY 
Wi 
YY 
aff 
Hy), 
y Uy 
Yy 
y 


Oct. 24, 1884 


THRE 
| 
vit 1) | 
N 
Y Uf 
| YY | Ry y / f | 
/ | | 
N 


Oot. 24, 1884. 


THE ENGINEER. 


315 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Bovveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. Grroip and Co. 
LEIPSIC,—A. Twizrmever, 

YORK.—Tae Wittmer and Rocers News Company, 


$1, 


TO OORRESPONDENTS. 


m 
Sy legibly directed by the 
lf, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions, 

A Beorswer.— There is no book of the kind in existence. : 

J. R.—If you like to send a description and drawings to us in confidence, we 
will give you our opinion on the merits of your invention, 

Exne.—Are you not accurate in your statement of facts? Surely the letters 
patent were granted to the three applicants. If so, any one of themhas the 
right to use the invention. 

T. J. B.—A vertical engine driving direct on the end of the shaft is a better 
arra: m a horizontal engine driving with a belt. If you do not 
balance the engine it will work irregularly, as you will very soon jind out if 
you run at any considerable 

‘MM. L. A.— Water has been extensively used in gold mining, tremendous jets, 
4in, and bin, in diameter, under heads of 400/t., being used to wash down 
ore from the sides of hills, Almost any modern work on gold mining, such 
as Lock's, publi by Spon, will give you information on this subject. 

J.J. B.—{1) There is no method of rendering timber flreproof by impreg- 
nating with solutions, such as sul of copper or iron, which will not 
modify its texture to some extent, By coating it with asbestos paint it can 
be rendered very uninflammable, its texture remaining unchanged. (2) 
With wire woven into the tape. 

Vouican.—You will see, if you read our article again, that you have com- 
pletely missed the point at issue. No one is disputing that steel p 
admirable qualities when tested; no one doubts its ductility, dc. The 
question now raised is, does a considerable masa of steel, like a crank axle, 
vetain its original character, or does it suffer deterioration, as iron 
undoubtedly does, by being worked on a railway? On this point your letter 
throws no light whatever. 


CLEANING FACTORY WINDOWS AND GLASS ROOFS. 
(To the Editor of The Bngineer.) 
Sir,—Can any of your subscribers oblige me with the names and 
dd tractors for window-cleaning—i.e., for factory roofs, &c.? 
London, October 21st. Cycuops, 


FILTERS. 
(To the Bditor of The Bngineer.) 

Sir,—In answer to your correspondent “H. 8.,” the best filtering 
medium that he can employ for domestic filtration is silicated carbon. 
an impalpable powder u grains as large as a cube. . M. 

London, October 


BRICKMAKING WITHOUT DRYING SHEDS. 
(To the Bditor of The Bngineer.) 
a method of woking bricks which 
saves cas' ec! drying sheds, thereby being a great 
of over the method. I shall be glad of 


readers could give me any account of the process; also name an 

Dukinfield, October 17th, 
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THE DEFENCE OF OUR COALING STATIONS, 

Tue discussion of the state of our Navy and that of 
France would be incomplete if we left our coaling 
stations unnoticed. We have already referred to their 
defenceless condition in THe Enervezr for May 9th, 
1884. It is a truism that coal is essential to naval 
warfare, and as ships of war can only coal enough 
for a few days’ si ing, it is obviously of the utmost 
importance that a great naval Power should have plenty of 
coaling stations scattered over the face of the earth, in such 
a way that our men-of-war may never be rendered power- 
less by lack of fuel. It should require little argument to 
prove that coaling stations are as necessary to England as 
ironclad ships; without the one, the range of the other 
must be strictly limited. We are, perhaps, better off at 
this moment France, Russia, Italy, or any other 
Power in the matter of coaling stations, That is to say, 


«| diately be told that it is not true; that a 1 
- | spent in defences, and there the matter will drop. So long as 


we have a number of them. Perhaps the most im- 
rtant are Aden, Trincomalee, Colombo, Singapore, Hong 
ong, Sierra Leone, St. Helena, Simon’s Bay and Table 

Bay at the Cape of Good Hope, Mauritius, and three 
stations in Jamaica, namely, Port Royal, St. Lucia, and 
Port Castries; besides these there are many others, in 
Australia, New Zealand, Canada, &c., of more or less value. 
It will, perhaps, come as a surprise on many persons to 
know that none of the stations we have named possess any 
adequate defences. It is not that the defences are imper- 
fect, or unable to stand a long siege, but that they do not 
exist at all in any form sufficient to enable a garrison to 
repel a sudden attack by, sy. a couple of corvettes, an 
ironclad, or even a gunboat. It is quite true that obsolete 
fortifications and certain old guns may be found at a few 
of them, but this does not affect the general accuracy of 
our statement ; and the nation has actually gone on for 
years living in a fool’s paradise, and believing that our 
coaling stations were all right, and that we had nothing 
to trouble ourselves about. 

As far back as 1882 a Commission reported on the con- 
dition of colonial defences, but no action worth naming 
was taken until the other day. Will it be credited that 
the Government, in full possession of the facts, have at last 
resolved to spend no more munificent sum than £150,900 in 
providing for the works and armaments held to be neces- 
sary to make our coaling stations safe against sudden 
attacks? It is true that more money than this is to be 
spent, but this is the gate sum that the Imperial 

vernment will have to contribute. The remainder will 
be got out of the countries in which the coaling stations 
are located. The only places to be dealt with at present 
are Aden, Singapore, and Hong Kong. The total sum to 
be laid out at Aden is £128,800, of which sum the Indian 

Government is to supply one-half. On Singapore £124,000 

will be spent, Singapore finding one-half. Por Hong Kon; 

£93,000 will be needed, one half being found by England. 

Nothing can exceed the naiveté with which Mr. Leonard 

Courtney, of the Treasury, writing to the War-office, says: 

“ And no expenditure need be incurred for the armaments 

until the works are completed.” We have here in little 

the whole policy of Government after Government, or we 
should rather say, Parliament after Parliament, in dealing 
with matters of the most vital importance to our national 
existence. One would imagine that it was quite impossible 
that England should ever again be involved ina t war, 

The rule is, that if something must be done in the way of 

ships or fortifications, let it be as little as possible. 

hen we turn to details of the scheme—if such it may be 
called—that has been proposed for thedefence of our coaling 
and re-fitting stations, we find excellentreason forsaying that 
nothing in any way adequate to rendering those places we 
have named safe is likely to bedone. Let us take the case of 

Aden forexample. The island, as it is sometimes called, is 

the crater of an extinct volcano, and lies in the Gulf of Aden, 

in longitude 45 deg. east and about 13 deg. north latitude. 

It is connected with the main land by a species of isthmus, 

and is probably the hottest place on earth. It very seldom 

rains in Aden, years often passing without a drop, although 
there are reservoirs which occasionally get tilled. Asa rule 
the garrison and other inhabitants of the place are solely 
dependent on condensing apparatus for fresh water. For 
war or other ships proceeding to the East, the great coaling 
stations are Gibraltar, Port Said, and Aden. It is quite 
impossible to over estimate the value of Aden as a coaling 
port; yet the whole sum to be expended on it is for works 
£94,000 and for armament £34,500. Noinformation what- 
ever has yet been made public concerning the nature of 
either the works or the armament, but we gather that 
reliance is to be placed principally on submarine mines. It 
is easy, we think, to see that very little indeed can 
be done in the way of defence works in the present 
day for £94,000, and it is earnestly to be hoped that 

a false economy will not lead to the use of old type guns. 

It must not for one moment be forgotten that no arma- 

ment, no defences whatever, are better than half arma- 

ments, What is true in respect of Aden is true of Singapore 
and Hong Kong, and many other places. Let asmall sum 
once be voted for their protection—heaven save the mark !— 
and it will be impossible to get another sixpence. Parlia- 
ment and the nation will be lulled intofalse security. Should 
some future member, wise in his generation, rise jn the 

House and say that Aden is unprotected, he will imme- 

sum has been 


it can be shown that nothing has been done there is a chance 


of getting everything done; but let it once thata 


little has been done, then nothing further will be effected. 
It is for this reason that we look with great disapproval 
and alarm at the scheme now put forward; and nothing 
should induce Parliament to vote such — sums as those 
named unless the clearest evidence is adduced to show 
that they are, in the opinion of competent and unbiassed 
men, ample for the purpose. That this cannot be done is 
our opinion, and is, we think, the opinion of most naval 
officers and military engineers who are qualified to express 
views on the subject. 

A correspondence has taken place concerning the defence 
of colonial possessions and garrisons abroad between the 
War-office, the Colonial-office, and the Treasury. This 
correspondence has recently been made public, and it 
contains a summary of recommendations made by the 
ee of Fortifications, It is impossible to 

these recommendations without —- startled by the 
picture presented to us. On the one hand, we hear of the 
great importance of each named; on the other, we 
find a very small sum put down as being sufficient to make 
it safe. “'Trincomalee”—Ceylon—says the report, “must 
always be, as it ever has been, the rendezvous and base for 
our Reet and ships in the Indian Ocean, and its safe and 
commodious natural harbour should therefore be made 
secure.” What sum do our readers sup is to be 


expended in constructing works and rendering this natural 
harbour safe? £25,000 for works and £20,000 for arma- 
ment. We cannot help saying that, if this sum will suffice, 
then the negligence which has left Trincomalee unsafe for 
half a century or so has been all but criminal. Small asthe 


sum is, however, it is not intended to take any action in 
the way of spending it as yet. Again we read: “Jamaica 
is the centre of British interests in the West Indies, and 
will become a place of great importance in the event of the 
jected being made h the Isthmus of Panama. 
of Port Royal, where naval 
ve been placed, must be thoroughly protected. ite 
so. For this £56,000 is said to be sufficient, and 
even this sum is not to be spent yet, probably not for years. 
We need not, we think, go further. We assert that it 
is simply impossible in the present day to provide fortifi- 
cations and guns adequate to the required purpose for the 
insignificant sums named. Even the I -General of 
enough for the requi nu . “The above propos 
he writes, “ recog room asad on the principle that sudden 
attacks could only be made by comparatively small 
squadrons ; and the defences have been calculated in each 
case to provide against such contingencies. In the event 
of a more serious attack being contemplated by a — 
Power, it could not be kept secret, and the support of the 
British fleet might then be counted on.” We are inclined 
to think that in the event of war, say, with France, the 
British fleet would have its work cut out for it at home, 
at least at first. Bu‘ whether this would be the case or 
not, it is obvious that one of the first duties is to leave the 
fleet unincumbered by having to defend coaling stations, 
which ought to be competent to take care of themselves. 
If our ships of war are to be called on, at one and the 
same time, to defend Aden, and Singapore, and Hon 
Kong, and Melbourne and Sydney, and the Cape, 
London and Liverpool, and Quebec, besides a few dozen 
other places, they will be called on to do more than can 
possibly be done, and disaster may follow on disaster. If 
only Parliament could be got to see that our coaling stations 
are absolutely essential to our commercial trading, we 
have no doubt that adequate sums would be at once 
granted to provide them with defences. Lacking this, it 
would be better that, as we have already pointed out, 
nothing at all should be done. The —— outlay is too 
large to waste, while it is too small for the requisite pur- 
Nothing will avert the danger but a determined 
effort on the part of that section of the public which can 
with authority on the questions at issue, and we 
sincerely trust that this effort will not be wanting. 


THE HEAVY GUN QUESTION IN AMERICA, 


Captain O. E. MicHaktis, captain of the United States 
Ordnance, read a paper on the heavy gun question as it 
concerns the States, which deserves our attention both on 
its own merits and as a criticism on the United States 
Foundry Board Report, reviewed in THE ENGINEER of 
August Ist last. Captain Michaelis deplores the passive 
— assumed by his nation on this matter, commencing 

is paper by the question, “Do we require heavy guns?” 
We suppose most readers will accept his conclusion that 
even America cannot afford to be without arms up to the 
modern standard, and we therefore pass on at once to the 
more strictly professional part of his paper. Not long ago 
he considers that the States “led the world” in artillery 
matters, instancing “Rodman, Dahlgren, and Parrott 
ordnance, Colt’s revolvers, Gatling guns, breech-loading 
rifles, and Ericcson monitors, and American gun iron,” in 
support of his statement. In the present degenerate times 
American inventors find a market in Europe, and their 
designs become swallowed up and even labelled, as it were, 
with European names. “Mammoth powder” becomes 
“pebble;” “ pressure” gauges become “crusher” gauges; 
perforated cake becomes “ prismatic;” Treadwell’s system 
of 1840 becomes Armstrong’s of 1856; Krupp appro riates 
the “ Broadwell system bodily;” Dean’s mandrilled bronze 
guns develope into the “ Uchatias ordnance,” and so on. 

Captain Michaelis then calls attention to the official 
remedy proposed for the bad state of matters—namely, 
the appointment of the Foundry Board above referred to, 
whose recommendations he proceeds to consider. The 
Board reported specially on three points:—(1) The best 
United States arsenal or dockyard for a foundry; (2) any 
other method for manufacturing ordnance; (3) cost. The 
second point is the one calling for special attention. The 
Board did not advise the Government to commit them- 
selves to private firms by wholly depending on them. 
Krupp’s position in Germany was declared to be an evil. 
En land and Russia were considered to have gone too far 
in the same direction. Government factories supplemented 
by orders given to private firms, as now carried out by 
France, were recommended. The Board advised the 
establishment of a gun factory, but not a gun foundry; 
so that steel would te obtained from private makers and 
manufactured into guns by Government. Captain 
Michaelis objects that the Siates produced guns in time 
past which were “models for imitation,” and that American 
private firms have never failed in time of need, and that 
no instance can be cited where the Government had to 
“ guard inst extortion.” He then gives some remark- 
able facts showing the disinterested devotion of Parrott 
to the interest of his country in neglecting “the opportunity 
which could never occur again” of manufacturing “on his 
own terms” and of acquiring enormous wealth, and also 
showing that the South Boston Iron Company sold guns to 
the Government “based upon iron at 40 dols. per ton, when 
the pig iron would have sold in the market at a much 
higher — even going as high as 110dols. per ton.” 
Captain Michaelis then points out the great advantage of 
Krupp’s works as compared with Government establish- 
ments, because by making for other nations, the demand is 
rey more it would be in a Government arsenal, 
which must have a much smaller establishmentin peacetime 
than in war; also Krupp can employ his hands and plant 
on railway material to a t extent in peace time. 
Moreover, Captain Michaelis observes that the fear of 
being subject to the pressure of a combination of private 
firms to revise prices applies as much to the supply of raw 
steel as manu petaved ordnance, for “a congress that 
enacted that the American flag should be made of 
American bunting would not hesitate to direct that 
American guns should be made of American steel.” The 


) 
| 
*,* All letters intended for insertion in THE ENGINEER, or con- ¢ 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of y, 
good faith. No notice whatever will be taken of anonymous : 
communications, 
*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. ‘ 
*,* In order to avoid trouble and confusion, we find it necessary to ; 
tnform correspondents that letters of inquiry addressed to the 
\ 
Cloth cases for binding Tuk Encinger Volume, price 2s. 6d. each, 
A complete set of Tuk Enoineer can be had on application. ‘ 
*,* The charge for Advertisements of four lines and under is three shillings : 
Sor every two lines afterwards one shilling and sixpence; odd lines a: 
chirged one shilling. The line averages seven words. When an adverti 
| 
/ 
4 
a 


316 


THE ENGINEER. 


Oct. 24, 1884. 


Ruelle Foundry, Captain Michaelis considers, compares 
badly with the South Boston Iron Company. He dwells 
specially on the excellence of Siemens-Martin steel as 
worked at Terre Noire, considering, with Evuverte, 
that “steel derives the whole of its physical properties 
from its chemical composition and molecular state,” and 
that rolling and forging are not necessary to improve it 
when cast without blow-holes and properly tempered. 
Finally, Captain Michaelis recommends that existin 
cast American ordnance be strengthened, and new gr 
guns be cast—apparently in one casting—on a pattern 0} 
which he aay pre idea inasketch. This can be 
done by American makers, who, “ without pressure,” “can 
produce a metal good enough for heavy guns,” and with 
ressure can do “as well as Whitworth, who so far has 
ten the world.” The course, then, is simple. “Let 
Congress make a standing annual appropriation of two 
million dollars, and the problem is solved.” 

We fear that we have not done justice to the cha- 
racteristic paper of Captain Michaelis, owing to want of 
space. He has made a nt fight for American private 
firms, but we hardly think he is likely to command suc- 
cess. A Government voting the money as suggested, 
coupled with the national sentiment on bunting, and 

inting to the past history of the disinterested conduct of 
its private manufacturers, would be a grand spectacle, and 
a rebuke to the more suspicious ways of other Powers. 
Nevertheless, we think it is rather more like romance 
than business. We would not wish for a moment to 
question the patriotism of Parrott, but do the States 

uce nothing but Parrotts? because, by Captain 
ichaelis’ own quotations, he was in a position to 
“ manufacture on his own terms,” and “acquire enormous 
wealth.” Isa Government justified in deliberately repeat- 
ing such opportunities? We should not advise it any 
more than we should now recommend a young lady to 
adorn herself with diamonds and walk alone in her inno- 
cence and beauty and wealth across Ireland. We should 
fear that American manufacturers, like Erin’s sons, might 
occasionally be “tempted by beauty and gold,” and not 
“love, honour, and virtue more” to such an extent as to 
prevent their making a handsome thing of their oppor- 
tunity. An opportunity, be it observed, which Captain 
Michaelis naively tells us Parrott was advised to take 
advantage of by some one—a Government official appa- 
rently—who, by the way, scarcely seems to have been up to 
the Michaelis standard. There is no doubt something in 
the practical objection that steel makers as well as 
makers might combine, but we donot believethey could carry 
their point; we question even if the order for bunting was 
made in the face of a bunting combination to raise prices, 
and bunting is cheaper than steel. 

The point of most interest to us, however, is the manu- 
facturing question involved in the casting of steel ordnance 
in one piece. We believe that Captain Michaelis is right 
in thinking highly of Siemens-Martin and Terre Noire 
steel, and in much that he says about it; but here, again, 
he cuts the ground from under his own feet. Whitworth 
is quoted as in advance of the world in steel, but we should 
be greatly astonished if Whitworth would dream of recom- 
mending a 12in. gun 33ft. long to be made ina single 
casting. We question if anybody connected with the 
Terre Noire works would do so. Steel guns have only 
beaten wrought iron by following them in method of con- 
struction. pp, Whitworth, and France all here tell 
the same tale. Great improvements will be made in 
America before the gun on the page facing e 236 in 
the July number of the “Transactions” of the American 
Society of Civil Engineers can be depended on. 

With regard to American inventions, it is to be regretted 
when they are pirated; but some of the instances quoted 
sound to us more like the cases that may often be found 
of different minds independently coming to the same idea. 
In Tue Enerxeer of November 3rd, 1882, we gave descrip- 
tions and cuts of ancient counterparts to modern inventions 
which might spoil the laurels of many inventors if they 
were to be confronted with them. We do not ourselves 
believe that in many, if any, cases the modern inventors 
had benefitted by the ancient desi though, by the way, 
it is stated that Colonel Colt was known to have studied 
a revolver of the seventeenth century, which many would 
at this day mistake for a Colt’s pistol. 


SPECIAL GOVERNMENT APPOINTMENTS. 
WHENEVER occasion is taken to point a moral by means of 
some individual case, suspicions are aroused, and the natural 
conclusion is suggested, that the individual in question or 
his friends have in some way “ pulled the wires.” We are 
going to illustrate what we regard as an evil by an indivi- 
pual case; we would, therefore, say at once that we have 
made a point of writing, without attempting to ascertain 
the views of the individual in question or those of his friends. 
Colonel Inglis, R.E., has recently been gazetted out as Major- 
General on attaining sixty years of age, presumably without 
consulting his wishes on the subject, in accordance with a 
War-office circular. This is only an example of what 
occurs occasionally, causing mischief and loss to the coun- 
try to an extent that is only tolerated because it is not 
understood. It is, of course, important that no favour 
should be shown, and that an order of that kind 
should be a impartially to all. Even if exception 
could be e now and then on the ground of special 
claims, it would be difficult to make them in the case of 
officers of the Royal Engineers, because all are more or less 
engaged in scientific work. It is not easy, then, to see how 
it was possible for Major-General Inglis to escape compulsory 
retirement. We, however, would urge that some means 
might be found for retaining his services on some footing 
which would notinterfere with the prospectsof other officers, 
for reasons which we think are very strong. Major-General 
Inglis happens to be the engineer officer who has been 
employed in connection with iron plate experiments from 
the first introduction of armour, when his name was well 
known as the originator of certain designs in armour and 
backing. The Government system is to limit the know- 
ledge of the great mass of facts concerning experiments to 
the few officers engaged on committees or rwise con- 


nected with the trials. The natural result of this is to 
make usin a great measure dependent on their experience. 
The five years’ system and the system of compulsory 
retirement by age both work in badly with this, because, 
as we have before pointed out, on the tive years’ system, as 
now carried out, we are from time to time sending out men 
saturated with confidential knowledge to remote parts of 
the globe, and calling upon fresh men who have hitherto 
been kept in the dark to take up the threads of investiga- 
tion which have fallen from the hands of their predecessors, 
In course of time when they have performed a tour of 
regimental duty, no doubt those who have been sent away 
may probably return to their old work or to some other 
branch connected with it. Consequently their special 
information will probably be of use to them directly or in- 
directly. although at the best we hold the arrangement as 
a mischievous extension of the original intention of the 
five years’ system. This intention, as we have conceived 
it to be, was simply to make the duration of each appoint- 
ment five years, so that at the conclusion of that period 
each officer in the natural course of things returned to 
regimental duty, and did so without any slur on his repu- 
tation. If, however, special circumstances demanded it, 
he might be re-appointed or put into another position in 
connection with the work on which he was engaged. For 
this there was much to be said. We are glad, therefore, 
when we see the rule that officers are to return to perform a 
tour of regimental duty relaxed in special cases. The com- 
pulsory retirement system in the same way may have some- 
thing in its favour; but like the other, it may tell much more 
mischievously than most people are aware of if its action 
is not prevented in special cases. 

We now take the case of Major-General Inglis; he pos- 
sesses, probably in a ter measure than any officer living, 
experience conn with experiments which have cost 
many hundreds of thousands of pounds. He has been 
also engaged in the erection of all our armoured forts from 
the beginning. Every weak point, and the reason for each 
feature in construction, must be impressed on his mind. 
If we wished to get any one for the service of the country 

ing this knowledge in the same measure, it could 
not now be done. There are undoubtedly other engineer 
officers with a considerable part of the same knowledge, 
but if we counted them up we should not need the fingers 
of one hand to do it. Possibly only two or three 
any very considerable share of the special iastioten we 
contemplate. Not, of course, the knowledge of our forts, 


gun | or perhaps of armour in the abstract, but the knowledge 


of how each experiment has determined and shaped our 
armoured defences. Just as no book learning would supply 
a man with the experience necessary to manage manu- 
facturing operations, no book learning could take the 
place of the experience of which we are speaking. It is 
surely a serious matter to have this knowledge confined 
to so few men; and this being so, it is an extraordi 
thing to make no effort to retain their services if a civeular 

rescribes a formula on which they are to leave. This, 
seen has only given one side of the picture, 
oo of direct loss to the department. There is another 
side. 

Officers of this class on leaving the service are likely to 
offer their services to those who know how to appreciate 
them. General Younghusband, formerly superintendent 
of the Royal Gun Factories, on being superseded, joined 
the Elswick firm, and makes guns for foreign Powers. 
General Dickson, after being superseded at Entield, joined 
a company which were shortly afterwards engaged on an 
enormous order for small-arm rifles for Germany. Sir E. 
Reed, on leaving the Admiralty, is found travelling in 
Russia, and designing foreign armourclads. We hold that 
there is much to be said for this, so long as the factories 
employed are English, What we may lose in one 
way is more than compensated in another. England b 
this means has factories kept up without expense, whic 
would cease to provide for her enemies and would become 
available for herself in time of war. If our enemies have 
arsenals, it is surely better that they should, as far as pos- 
sible, be in our possession. When, amas this is not the 
case, when officers or other Government servants are em- 
ployed by foreign Powers in their own country, the 
question is different. Some years since, the foreman 
of the shell foundry in the Royal Arsenal left, 
and ‘was engaged by Krupp at a salary of a 
thousand pounds a year. Even this is a matter about 
which a question might well be raised. Sir E. J. Reed’s 
advice to Russia is a more serious matter; but wouldit not be 
yet more serious if Major-General Inglis were to follow the 
sameline? It may be perfectly justifiable for our officers to 
give the services we refuse to friendly Powers—but is it 
not very undesirable that it should come to this? All 
Powers reckon asfriendly other Powers tillactual war breaks 
out. Russia is, perhaps, as likely to be at war with us as 
any nation ; her navy has been assisted by the advice of 
our ex-naval constructor. 

There is, as far as we know, no reason why France should 
not avail herself of the services of those who best know 
every plate in every casemate we possess. Is the work 
done by our committees so perfect, and the knowledge we 
possess so profound, that we can afford to store up expe- 
rience in men and then throw them into the opposite scale? 
We pay twenty-five guineas for the attendance of a skilled 
civil engineer every day we employ one on committee at 
Shoeburyness, and that without a An at his teeth and 
asking if he is over sixty. Surely this fact might suggest 
some way to avail ourselves of knowledge of as special a 

r when by an officer, even though a War- 
office circular should have removed him from the Active 
List. It may be that the officer whose case we have taken— 
Major-General Inglis—is anxious to retire ; if so, he happily 
fails tofurnish an example of the evil of which we complain, 
though unfortunately there are others. A voluntary retire- 
ment we cannot well prevent, nor does it involve much 
evil. An officer who wishes to go, unless his wish arises 
from some misunderstanding, is not the same loss as one 
who is eager to be in harness; pot his action arises 
from failing health, or from his having interests in some 
other field of work. All that our Government can be 


expected to undertake is that no War-office regulations of 
a general character should interfere with the country 
obtaining services of a very special character—so special 
that it is worth our while to offer as good a price for them 
as is likely to be bid by any friendly , aaa Power. 


IRON ORE IMPORTS, 


Onk of the remarkable features of the iron trade this year is 
the falling off in the imports of iron ore, and that chiefly in the 
importation from Bilbao, In the first nine months of last year 
we imported not less than 2,519,833 tons of iron ore—a quantity 
not very dissimilar from that imported in the same period of the 
preceding year. But in the first three-quarters of the present 
year, the imports were only 2,113,788 tons. It had been 
supposed that the serious decline was due to the operation 
of the quarantine regulations; but the supposition is not con- 
firmed when it is found that the fall in the imports last month 
was less than the average for the preceding months of the year; 
and as the range of the freights for the carriage of that ore 
over the ocean have been this year certainly the lowest that 
has been known in the history of the trade, it would have been 
thought there would have been an increased, instead of a 
decreased, importation, because it can scarcely be expected that 
the present low rate of freight can be maintained in the 
winter, and in the future, when the check to shipbuilding makes 
itself apparent in the lessened glut of shipping in the market. 
Whether the decreased demand for steel rails has had anything 
to do with the reduction in the imports cannot be very definitely 
said, but at least it is certain that there is either a large 
reduction in the demand for hematite iron, and a con- 
sequent reduction in the production, or if that production be 
unchanged, the stocks of ore should be very much reduced. It 
is one of the singular features in the present day that whilst we 
are greatly increasing our production of steel, we should have 
such a fall in the imports of the ore from which so much of that 
steel has been made. The fall may be temporary, but for the 
present year there is no likelihood of a recovery, though the 
removal of the quarantine on arrivals at Bilbao from British 
ports should lessen the fall in the remaining days of the year, 
the more especially as the ore is now sent from Bilbao in 
vessels of larger size than used to be the case even a year or two 
ago only. 

THE BREWING EXHIBITION, 

Tue sixth annual exhibition of the apparatus and materials of 
the brewing and allied trades is now being held in the Agri- 
cultural Hall, Islington, and closes to-morrow. By the 
promoters it is now spoken of briefly as the National Exhibition 
and Market, and the latter title is the more correct, as it is less 
than ever an exhibition and more a market. The galleries 
contain hardly any exhibits, while a large portion of the centre 
of the hall is occupied by the office structures of different 
manufacturers, factors, and merchants, who, by the experience 
of the past five exhibitions, have proved its character; found 
that brewers and maltsters from almost all parts of the country 
visit it as they would an exchange, and that the chief necessary 
is to have a stand in the Exhibition which is sufficiently provided 
with samples. There is less machinery in the hall this year 
than on previous years. There is hardly anything that is new, 
and the raw grain system of brewing has no expositors, The 
machinery exhibited is almost wholly of the stock character, 
with the most usual requisites in the way of parts. Messrs. 
Henry Stopes and Sons exhibit in their collection only one 
novelty, which consists of worm feed barley-washing apparatus, 
by which the grain is cleaned and wetted on its way to the 
steeping tanks. Messrs. G. J. Worssam and Sons show a new 
form of the continuous hop press, in which the liquid is squeezed 
from the hops by a roller bearing upon a chain carrying perforated 
plates, the wet hops being fed in between the chain and the riding 
roller, and the chain being carried upon a pair of rolls of suitable 
shape. The same firm shows a malt conveyor, which consists 
simply of a revolving tube slightly inclined. These are almost 
the only articles claiming novelty in the way of machinery, with 
the exception of a few new devices in aérated water machinery 
and bottle fillers. The Exhibition has become quite a market 
for the dealers in brewing materials, and is considered useful for 
business purposes. 


TESTING PRESSURE GAUGES. 


Mr. L. P. Casetxa, of Holborn, has just completed for the 
Indian Government, under the instructions of General Hyde, a 
new high column mercury standard testing apparatus for 
pressure gauges of different kinds. With the high columns of this 
character, it has hitherto been necessary for the person using 
the mercury column to have an assistant for reading the 
mercury indication at any part of the column above about 10ft., 
and usually it has involved calling up and down the readings. 
The apparatus now completed by Mr. Casella is provided with a 
mirror at the foot of the column, and another, supported by a 
frame running in vertical grooves, and carried by a light wire 
rope, by which, with a winch handle, it is raised up or down, as 
is necessary to follow the rise or fall of the mercury within the 
glass tube. The reading at the upper mirror is reflected in 
that at the bottom, and much trouble and time are thus saved, 
while the user of the apparatus is more certain of his readings 
than if he had a boy aloft to read for him. The column of 
mercury is larger than is usual for this purpose, a column of 
about 0°62in. in diameter being employed, presumably to remove 
all P rasan, A of error, attributable as an effect of using a liquid 
under pressure in a very small long tube. The additional appa- 
ratus described is very simple in details, and General Hyde’s 
idea has, we need hardly say, been worked out to his entire 
satisfaction by Mr. Casella. 


LITERATURE. 


Fortunes made in Business: A Series of Original Sketches, 
Biographical and Anecdotic, from the recent History of In- 
dustry and Commerce. By various writers. 2vols. London: 
Sampson Low and Co. 1884. 

THEsE volumes relate the history of the rise and 

of a number of very large businesses, some of them new in- 

dustries, and so much of that of the individuals by whom 

the businesses were founded as is necessary to give a 

popular notion of the life and work of the reapers of 

the fortunes made. In the preface it is remarked 
that the story of Aladdin and his lamp was “a sort of 

rophetic mirror of many romantic incidents in the modern 
ae of industry and commerce.” From a perusal of 
these volumes, some readers may be led to think so, for 
so many years are crowded into one hour’s reading, and so 
much of crushing disappointment and failure passed over 
in the eagerness to describe—no, not describe, but chronicle 
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the ultimate monetary success, that it would almost seem 
some inventors’ eyes were Aladdin lamps, and performed 
much the same feats as the wonderful one of the fortunate 
Eastern. The difficulties which had to be overcome b 
some of the men the history of whose labours and ric 
rewards are given in these volumes, are indeed told at some 
length in a few but in most the writers are so 
well satisfied of the fact that enormous difficulties had to 
be overcome, that they seem to think that readers will be 
equally well satisfied without any accurate description of 
the difficulties themselves. The accounts seem rather to 
have been written by men who are ready to give those of 
whom they write infinite credit for remarkable ingenuity, 
energy and perseverance, in pursuits of which they under- 
stand but the results, rather than by men whose technical 
knowledge enables them to appreciate to their full value 
the steps by which, through failure after, failure, those 
results were attained. The sketches are readable enough, 
but they will be considered to be wanting in detail , 
most readers, who like to know something of the minute as 
well as the main parts of a structure. 

The first sketch is “the story of Isaac Holden,” for 
whom is claimed the greatest work in the development of 
wool-combing machinery. This contains a great deal that 
is of real interest. Holden, like most of those whose lives 
are sketched, was a most indefatigable worker; and it is 
worth mentioning in passing, that when, as a young man, 
he was lecturing on chemistry, and rose early in the 
morning to pursue his studies, the difficulty which attended 
obtaining a light caused him to invent the lucifer match. 
This, without any of the great work in wool combing by 
machinery which he afterwards accomplished, and by 
which he built a vast fortune, was of itself an invention of 
such far-reaching importance as concerns the comfort 
of people, that had he thought anything of his invention 
his name might have become a household word. He made 
the lucifer match, however, to light the morning candle to 
pursue the studies he then looked to for future advance- 
ment, and made little of this invention. He described 
it next day to his class, and one of the students, the 
son of a London chemist, is by inference credited with 
the sharpness his teacher did not and is 
supposed to have sent news of the invention to his father, 
for a short time afterwards matches were sold in London. 
Holden lived, however, to become the head of vast wool- 
combing and spinning businesses in England and France, 
and presumably to regret but little that he did not go to 
the Patent-office with his lucifer match, as he afterwards 
did with wool-combing machines, over the experiments on 
which he spent £50,000. 

The second sketch is of “Mr. 8. C. Lister, and the story 
of the ‘silk waste.’” This sketch is also of considerable 
interest, which might have been greatly enhanced by some 
description of the details of the hundreds of inventions by 
which the conversion into valuable materials of what had 
always been waste was achieved. This work occupied Mr. 
Lister many years, and altogether he had expended £360,000 
at the time that he had achieved the complete success 
which converted silk waste into velvets, silks, and plush. 
He wrote off a quarter of a million sterling, but afterwards 
got £1000 royalty on each machine made, and had not 
a competitor at home or abroad, a position which he could 
not have achieved if he had not previously obtained a for- 
tune in the wool-combing trade. 

Sketches of the origin and rise of the Lowmoor Com- 
pany, and of the life and work of Sir Josiah Mason, are 
then given, and are followed by what the writer calls 
‘the romance of invention—Sir Henry Bessemer.” The 
latter tells of what Sir Henry effected, rather than of his 
inventions and of his difliculties,and how he overcame them. 
The style is more that of local daily paper articles than 
of a well-got-up book, and the romance is much more in 
the views of the writer than it probably ever was in those 
of Sir Henry Bessemer. The rise of the t business of 
Sir John Brown and the armour-plate keater is treated 
in a similar manner; the tale of the invention of alpaca 
spinning by Sir Titus Salt and the rise of Saltaire, is 
repeated in the familiar way. The part taken by the 
Peases of Darlington, and the rise of steam locomotion and 
railway extension, as assisted by Edward Pease in connec- 
tion with George Stephenson, occupy the next pages ; 
while the work and the successes of “the Fisons and 
Forsters of Burley-in-Wharfdale” are next sketched; and 
the story of “the Fieldens of Todmorden” brings the first 
volume to a conclusion, with another record of the rise 
through modern inventions of the descendants of an old 
Yorkshire family. Like several others whose achieve- 
ments form the subject of these books, the Fieldens were 
the sons of farmers, but they also worked and sold the 
produce of hand looms. They thus possessed a certain 
amount of knowledge which enabled them to rise with the 
introduction of steam engines and the enormous industrial 
and mechanical studies which marked that epoch. 

The second volume contains sketches of the Fosters of 
Queensbury, “the fortunes of the Gladstone family,” the 
Bright family, of the Fairbairns of Manchester and of 
Leeds, of W. H. Perkins, F.R.S., of the Cunard Steamship 
Company, of Messrs. Wilson and Co., the Hull shipowners, 
and of Messrs. Bass and the Burton breweries. Both 
volumes are printed in very large type, widely leaded, and 
on thick paper ; but there seems to be no reason, judging 
by the contents, why one small volume should not have 
contained the whole. 


A Treatise on Toothed Gearing, containing complete instructions 
for Designing, Drawing, a 
Wheels, Lantern Gear, Screw Worms, &c., and the proper 
formation of Tooth Profiles for the use of Machinists, Pattern- 
makers, &c. By J. Howarp Cromwett, Ph.B. London; 
Triibner and Co. 1884, 245 pp. New York: John Wiley 
and Son. 

Tus is a book which sticks to its text—tooth gearing. 

It is, moreover, suited to the requirements of those whom 

the title 

much that has a long time cumbered books upon it has 
been omitted, and the explanations and rules are all given 
in a very clear manner, aided with sufficient illustration. 


page addresses, Although on an old subject, | th 


The rules and formule are followed up by examples of 
their use, and the author will have earned the thanks of 
all practical Englishmen and Americans—for the book is 
of American origin—for having “ carefully avoided any 
use of the metric system,” because of an expressed belief 
in the old English foot and pound, and the possibility of 
at least equal work by them as by metric measures. e 
book is supplied with an index, and may be recommended. 
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EXPERIMENTS AGAINST ARMOUR AT SPEZIA. 

Tue following statement of the results obtained during 
the recent armour-plate trials at Spezia is from an 
Italian source, and has not been verified by us. We have 
no reason, however, to question its substantial accuracy in 
all respects. It will be seen that the gun has again scored 
a victory, and in so far the armour controversy assumes 
another phase. In a letter to the 7imes marked by all his 
great ability, Sir E. J. Reed criticises unarmoured cruisers, 
and endeavours to show that their destruction must be 
certain should they encounter an ironclad. The Spezia 
experiments, however, seem to indicate that the only 
armour which can be of any real use, must be so thick and 
of such enormous weight that the construction of a small 
po tc armoured cruiser is out of the question. In 
other words, the fact seems to be that against such guns as 
those carried, let us say, by the Esmeralda, vessels of the 
Penelope or Bellerophon type, carrying moderately thick 
armour, would be as badly off as the Esmeralda herself, 
while the greater speed of the latter ship would place her 
in a position to fight or not just as she parry and to fight 
when and how she liked. 

The experiments against armour, which took place on the 
1st October at the polygon of Muggiano by the Royal Italian 
Marine, have excited a lively interest in the marine and in 
military circles. These experiments had been ordered by 
the Minister of Marine to find out exactly the resistance of 
the armoured redoubts of the Italia and Lepanto, clad 
with Schneider steel or compound plates, and above all to 
ascertain the effective power of the new Armstrong 43 
centimetre breech-loading gun, with forged and tempered 
steel projectiles of best quality. For this purpose there 
had been erected three targets representing the redoubt of 
the Italia. The plates were placed against a backing of 
teak wood 520 millimetres thick. The plates measured all 
three 3050 millimetres long by 2600 millimetres wide by 
480 millimetres thick, and were all fixed to the backing by 
eighteen bolts. One of the plates was forged Schneider 
steel from the works at Creusot, and two of the compound 
type from Cammell’s and Brown’s works. In all experi- 
ments hitherto made, chilled cast iron or steel cast pro- 
jectiles had been used with a velocity not exceeding 470 
metres at impact. In the experiment of the 1st October, 
not only were forged steel Krupp projectiles used—which 
are supposed to be the best at present—but they were also 
fired with a velocity of 580 metres, ze. with 100 metres 
more velocity at the point of impact than in the previous 


Constructing Spur Wheels, Bevel | tests. 


The introduction of these two new factors in the firing 
were, as had been perfectly foreseen, of such a nature as 
to modify the results obtained. In effect, the Schneider 
and the compound plates had until now broken the pro- 
jectiles of medium bw such as cast iron and cast steel, at 
thefirstshock. Suchshot produced in the platesdamagevary- 
ing according to their degree of fragility, without piercing 
em. The new forged steel projectiles, such as those of 
Krupp’s make, possessing tenacity and great cohesion, 
require, in order to beeak them, an effort and space o 


f 
time infinitely, greater than those of cast iron or brittle hand 


metal, so that their effort of penetration or punching the 
material of the plates has time to develope itself before 
the pieces of the projectile become separated. 

In the test of the 1st October, the circumstances foreseen 
by the competent authorities were completely verified. The 
43 centimetre Armstrong gun was charged with four bags 
of 87} kilogrammeseach, being altogether 350 kilogrammes of 
progressive Fossano powder, and a perforating hollow pro- 
jectile of forged and tempered pial from Krupp’s works 
at Essen, weighing 835 kilogrammes weighted. Under these 
conditions the initial velocity measured at each discharge 
was an average of 572 metres, and the target being at a 
distance of 99 metres from the mouth of the gun, an 
average velocity at impact of 568 metres was the result. 
The projectile had therefore a total energy of 13,700 metre- 
tons at impact, that is to say, the energy required for 
piercing an iron ag 99 centimetres thick, according to 
the formule of the French Navy. 

Under such conditions of tiring, which have never 
hitherto been produced with any gun, the following results 
were obtained :—The first shot fired against the Cammell 
plate pierced it and the backing, dividing the plate into 
six large pieces by radial cracks. The shot was broken up, 
the point being carried to the sandhill, distant 15 metres, 
which it entered to a depth of 400 millimetres. The 


‘| second shot was fired against the Brown plate. The 


results were similar. The plate was divided into four 
pieces only by radial cracks, but the steel face was torn off 
round the point of impact. The projectile was more 
broken up than in the first shot, and the point was found 
lying at a distance of 7 metres in the rear of target, zc., 
in the front of the sandhill. The third shot was fired 
pe the Schneider plate. The projectile pierced the 
plate neatly, like a punch, forming a circular hole 
580 millimetres diameter. The plate was divided into three 
large pieces by radial cracks. The projectile was found to 
be least broken up of the three, and the point to have 
entered the sandhill to a depth of 1400 millimetres. The 
compound plates have therefore, it appears, shown more 
resistance to penetration than the steel plate, although 
they were more broken, as anticipated, but no portions 
were stripped from the target, and the lateral support 
which the compound plates have from the adjoining 
plates when fixed on the ship sides would place 
them there under much more favourable conditions 
than in the Spezia experiments; whilst the same conditions 
would not increase the resistance of a softer material, such 
as the Creusot steel plate or an iron plate. As compound 
— 48 centimetres thick under favourable circumstances 

ve shown such resistance to penetration at close range 
and normal fire of the present most powerful gun, it is 
evident that, when placed on a ship—especially at an angle 
as in the Lepanto and Italia—they will afford perfect 
security against the attack of the same gun wher fired at 
any probable distance and under the most favourable 
circumstance which are likely to exist in actual warfare. 
They have also the well-known advantage of resisting 
the projectiles from small guns better than steel plates. 
These can be destroyed by projectiles which would have 
very little effect on compound armour. 


FRIGHTENING RATS AND MicE.—The latest issue of the Official 
Gazette of the United States Patent-office contains some amusing 
—> One mute inglorious Nelson, heedless of his country’s 

‘ame, patents the figure of a cat to frighten rats and mice. The 
body is to be red with lumi paint, ‘‘the eye having a coat- 
ing of phosphorus, so as to shine out more brilliantly than the body.” 
This is a step in the right direction, and doubtless we shall soon 
have patent illuminated snakes to frighten men who drink whisky, 
and illuminated pictures of Canada to deter bank cashiers, and 
representations of trains of cars to hinder street-car drivers from 
testing the colliding powers of locomotives. We forgot to add that 
the patentee proposes to perfume his cat, ‘‘so as to be obnoxious to 
rats, mice, &c.” ‘‘Imagination,” says the Railroad Gazette, ‘‘shud- 
ders at the idea of perfumed snakes !” 

A WonpDeERFUL SvussTance.—Among the most in i 
developments which have followed in the wake of the discovery 

eum is the immense trade which has sprung up in ozokerite. 

o fairer substance ever sprang from most unpromising parentage 
than the snowy, pure, tasteless, opalescent wax which is evolved 
from the loud smelling, pitchy dregs of the petroleum still. The 
Mining Review thus sums up the many uses to which this remark- 
able substance is applied:—This comely, impressionable article, 
with all its smooth, soft beauty, defies agents which can destroy 
the precious metals and eat up the hardest steel as water dissolves 
sugar. Sulphuric and other potent acids have no more effect on 
ozokerite than spring water. It is alike impervious to acids and to 
moisture. Its*advent seems to have been a special dispensation in 
this age of electricity. Every overhead electric light cable or 
underground conduit, or slender wire, cunningly wrapped with 
cotton thread; all these owe their fitness for conducting the subtle 
fluid to the presence of this wax ; and in still more familiar forms 
let us outline the utility of this substance. Every gushing school 
girl who sinks her white teeth into chewing gum chews this 
paraffine wax. Every caramel she eats contains the wax, and is 
wrapped in paper saturated with the same substance. The gloss 
seen upon hundreds of varieties of confectionery is due to the presence 
of this ingredient of petroleum, used to give the articles a certain 
consistency, as the laundress uses starch. So that a product taken 
from the dirtiest, worst smelling of tars, finds its way to the 
millionaire’s mansion, an honoured servitor. It aids to make 
possible the electric radiance that floods his rooms; or, in the form 
of wax candles, sheds a softer lustre over the scene. It polishes 
the floor for the feet of his guests, and it melts in their mouths in 
the costliest candies. For the insulation of electric wire, paraffine 
wax has to-day no successful rival, and the growth of the demand 
for this p keeps pace with the marvellous growth of the 
electric lighting system. A single Chicago firm buys paraffine wax 
by the car load. Its price is but half that of beeswax, and yet the 
: wax yields to sulphuric a test 

or the presence o wax a e demand for ine 
for candles as yet heads the list. Then comes the pun! er yo 
poner consumers. In 1877 a single firm in New York handled 

4,000 reams of waxed paper. Not only for wrapping candy is this 
paper valuable, but fine cutlery, hardware, &c., incased in waxed 
paper is safe from the encroachment of rust or dampness. Fish 
and butter and a score of other articles are also thus wrapped, and 
there seems literally no end to the uses found for the paper 
saturated with this pure hydrocarbon.. In the chemist’s laboratory 
it is invaluable as a coating for articles exposed to all manner of 

werful dissolvents; brewers find it a capital thing for coating the 
interior of barrels, and the maker of wax flowers simulates nature 
in sheets of ine; and yet, until Drake drilled his oil well in 
Goh lag in the of where 
» and it lay in the de of Pennsylvania where 
thousands, ibly millions, of years ago it was stared by the 
of an all wise Creator. 
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THE ELECTRICAL EXHIBITION, PHILA- 
DELPHIA. 


Tue interior of the Exhibition was brilliantly illuminated 
by are lights on the Weston, Brush, Van Depoele, and 
Western electric systems. We have already described the 
Weston, whose display of arc lights per machine is beaten 
in number by the Brush Company. This company claim to 


exhibit the most powerful are light machine ever manu- 
factured. It has a capacity for running sixty-five lamps 
of nominal 2000-candle power, the greater number of 


VAN DEPOELE ARMATURE. 


which are outside of the building, leaving twelve in the 
main hall. The novel feature of Onis toe. tm is a set of 


switches on the main shaft, by turning which the current 
can be transformed from 10 to 20 rare Seo The dynamo 
machine can then run thirty 4000-candle power lamps, or 
a smaller number of increased power. All the 
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VAN DEPOELE DYNAMO MACHINE, WITH AUTOMATIC REGULATOR. 


machines are now fitted with a new form of wrought iron 
armature, consisting of laminated plates, which, besides 
securing better ventilation, obviate the existence of Fou- 
cault currents to a large extent. The outward form of the 
armature is preserved, the material change being in the 
bands of iron about //;in. thick, which are wound circum- 
ferentially upon a wrought iron ring in superimposed 
layers ; between each layer, as the winding proceeds, are 
placed pieces of wrought iron of similar > 3 many which 
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project so as to form cheek pieces, between which the 
armature coils are wound. It is stated that 20 per cent. 
more lamps can be maintained with the same number of 
revolutions which would be required if the old cast iron 
form of armature was employed. A low tension dynamo 
machine is also exhibited for working two hundred Swan 
glow lamps. But the principal feature of the Brush exhibit 
was to have been the new storage battery. Owing to some 
unexplained cause only two of these were shown in action, 
and as they are both kept under lock and key, the curiosity 
of the public as to their alleged merits can hardly be said 
to have been satisfied. It was explained to us that the 
two batteries are charged upon the same circuit in which 
are running motors and arc lamps, and that when either 
battery was fully charged the current manipulator auto- 


matically switched it out of circuit, and registered the 
current used in charging ; acting in the reverse way, the 
circuit is opened when the battery requires recharging. 
Mr. Brush contends that the batteries should not be 
drawn on to their full extent, and that after a certain 


amount of current is withdrawn, they must be re-charged, 


a precaution which detracts from their utility unless a’ 


very large number of cells is employed. 

The Van Depoele Electric Light Co. of Chicago showed 
three dynamo machines respectively for sixty, twenty, and 
twelve are lights. The main features of the system consist 
in the disposition of the field magnets, and the construc- 
tion of the armature, Fig. 1, which at first appears to be 
very liketheGramme. The core is widely different, in that 
whereas the Gramme ring is composed of several layers of 
wire coiled one upon the other, the Van Depoele has a 
number of iron bars, each separated from the other, which 
are rivetted to the inner and outer periphery of two metal 
rings, several of which are placed between the inner and 
outer layer of iron bars, the whole being rivetted together 
so as to form a solid frame. The arrangement of the field 
magnets of the dynamo machine is shown by Fig. 2, the soft 
iron cores being secured to semi-circular pole pieces, between 
which the armature revolves; the bearings are fixed to 
an extension of the lower plate. This plate has some 
advantages, but certainly does not improve the look of the 
machine. The brush holder is peculiar to the system, the 


brushes being fixed in a frame, Fig. 3, which can be moved 
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so as to adjust their position either by hand, or auto- 
matically by means of a current regulator, which is shown 
in Fig. 2 on the top of theframing. An automaticswitch 
and indicator, Fig. 4, is inserted in the service line, the 
latter showing the working current, while the former is 
set so as to break that which energises the field magnets 
in the case of any short circuit taking place on the line. 
Several designs of arc lamps are exhibited; those employed 
for lighting the company’s exhibit require a 15-ampétre 


THE BALL DYNAMO MACHINE. 


current, and are arranged to burn eight hours ; they are 
of the differential type, and somewhat similar tq the new 
Weston pattern, which represents a type that completely 
cuts the oe out of circuit should it burn irregularly or 
fail to strike the arc. The Van Depoele system of dis- 
tributing power as well as light is to be arrived at by the 
use of a motor somewhat similar to Fig. 5, which, however, 
is only intended for power. Should it be required to take 
off a low tension lighting current, it is proposed to arrange 
the motor so that the induced currents may be collected 
from the revolving armature and utilised as light with 
safety, while the economy of transmission by the use of 
high E.M.F. is to be maintained. We are not aware that 
this has the experimental stage, but understand 
that the Van Depoele arc system has given great satis- 


faction in western cities. At Elgin, Illinois, the city is 
illuminated by twenty-nine lamps slung to seven towers, 
of which six are 125ft. in height, and one 150ft., each 
tower lighting a radius of 2000ft. in a very satisfactory 
manner, 

The Western Electric Company, which is well known as 
manufacturers of telegraph instruments and materials, 
has lately taken up electric lighting, and showed its 
system in operation. The dynamo machine has the out- 
ward appearance of Weston’s; the cores of the electro- 
magnets, however, are of wrought iron bolted to cast iron 
pole pieces; the armature, composed of sheet iron rings, is 
wound in a complicated manner, which, in the absence of 
drawings, is difficult to describe. Twenty-five arc lam 
are maintained, taking an 18 ampdre current; the differ 
from the ordinary type of clutch lamps in that they are 
not differential, the feeding magnet only coming into 
operation when the arc is toolong. Inthe dynamo machine 
cast iron bearings are used without any bushing, the spare 
with the machine being interchangeable 
for either end. This company has as well “we large 
exhibit of telegraph instruments, annunciators, and some 
very ingenious fire-alarm bells for hotels, which, if fixed 
in every room, can be simultaneously rung by the watch- 
man on duty by turning a switch in connection with the 
battery used for the ordinary electric bells. 

Considerable attention was paid to a machine exhibited at 
the Fishery Exhibition last year, which was known as the 
Ball Uni inductor dynamo machine—Fig. 6. As the 
factory of the company oe the system is near Phil- 
adelphia, we were not surprised to find a large exhibit of 
these machines. In the absence of important trials it is 
impossible to form an opinion on the merits of the inven- 
tion, but we certainly do not agree with the assertion on the 
descriptive circular, “that the percentage in the external 
viccuit of the best machine at the Crystal Palace Exhibi- 
tion of 1882 was only 45 per cent. of the power absorbed,” 
and cannot see how “the pole pieces are brought nearer to 
che armature core” when two armatures are employed. 

The Union Switch and Signal Company of Pittsburgh 

‘ad a complete system of incandescent lighting, which 
it calls the ley triplicate series’ system. It is, in fact, 
n arrangement of lamps in series, using a special electrolier 
holding three lamps so constructed that when one fails 
che second lamp is automatically switched into the circuit, 
ind upon the failure of this lamp the third is lighted, 
while, if by any chance all three were to fail, the 
‘ircuit remains complete to the rest of the series. The 
sconomy in wire where long circuits are employed may 
render the adoption of series lighting advisable, but we do 
1ot think the entailed complication would recommend the 
triplicate arrangement. An old form of compound-wound 
Weston dynamo machine, with cast iron armature core, 
‘uas apparently been re-christened the Stanley, and was 
exhibited working a number of 100 volt lamps, which are 
said to take 49 amperes per sixteen candles, These lamps 
were arranged in series, in connection with an automatic 
egulator. 

n concluding our description of this section of the 
Exhibition we may remark that American practice is in 
‘avour of strength and practical utility, and that all the 
machines were well made, with interchangeable parts, and 
1ot picked out with colour and japanned after the style of 
the early Brush machines, whose outward finish was not 
unlike that of a sewing machine. 


The recent announcement of the city authorities at 
Philadelphia respecting overhead wires, which, if any 
sarried out, will necessitate their removal underground, 
has caused some stir among the numerous inventors who 


WOODWARD'S ELECTRIC MAIN CONDUITS. 
have given attention to this subject. The section of elec- 
tric conductors was divided into seven classes, the largest of 
which was that which deals with underground conduits. It 
includes devices for avoiding injurious induction; for 
laying wires in conduits; for removing wires from con- 
duits; for corsage out loops from conduits and subways 
for electric conductors. In all, there are twenty-one exhi- 
bitors in this class, the est being that of the combined 
Edison companies, who show their ne system of 
laying wires from a central station. We propose illus- 
trating and describing these arrangements in connection 
with the Edison exhibit, so now pass on to the first on the 
list, which is that of the Electric Construction and Main- 
tenance Company, which is the manufacturer of the 
Brooks system of underground conductors. Its special 


features are the use of iron tubes, through which the wires 
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are led in the usual manner, Afterwards the pipe is filled 
up with mineral oil, which spreads itself between the 
interstices of the wires and effectually insulates them. 
Any leakage is provided for by having a tank at one end 
of the line at such an elevation as is n to produce 


ecessary 
a small head of oil. The conductor brought into the Exhi- : 


bition building is a pipe, 
which carries eighteen 
Morse circuits and seven 
telephone circuits a dis- 
tance of eight miles to the D 
branch station of the Penn- 
sylvania Railway. Corse- 
spondence could be carried 
on with this station by 
means of a telephone on 
theexhibitor’s stand, The 
noise from induction caused 
by the Morse circuits is 
very small, Fig. 1 shows 
a junction box and the 
hand holes and outlets for 
taking wires into adjoin- 
ing buildings; a similar 
tube would be used for 
the electric light arc 
wires. The Brooks system 
wouldrequireseveral pipes 
to accommodate all the 
overhead wires which at present adorn the side walk of 
most American cities, and in some instances it may be 
necessary to build a conduit. The Cosmopolitan Telegraph 
and Telephone Company provides for a large number of 
wires by erecting a conduit of terra-cotta composed of 
quarter sections placed over a bed or base-plate of the 
same material, as a foundation. The interior is fitted with 
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CONTINENTAL CABLE COMPANY'S MAIN SUPPORTS. 


iron frames which clamp plates of some suitable insulating 
material, which are perforated with holes of various sizes 
suited to the gauge of wire to be used. In the section 
exhibited the otndae was a slab of glass, and su 
an easy plan to neutralise the effect of induction with 
telephone wires, b —_ these to be laid so as to cross 
spirally round ph | other, for which purpose the holes in 
e glass could be numbered to assist the threading of the 


are perspective views of the kerbstone, or rather its hollow 
iron substitute, the wires being shown in position. Fig. 3 
is a vertical section at a street corner, and Figs. 5 and 6 
are plans of corners, the former having an inlet for 
the electric cable which is sup to have crossed 
under the street. A much larger scheme was put forward 


by the Continental Underground Cable Company, which 
proposes laying the telegraph and telephone wires quite 
se te from the electric light cables. For the former 
a brick conduit is recommended, in which at intervals are 


FIC. 8 


CONTINENTAL CABLE COMPANY’S MAIN SUPPORTS. 5;, 


placed uprights B, Fig. 7, which support the circular sheet 
iron pockets A, which extend from one manhole to the 
next, and secure a perfectly smooth surface. The wires 


CONTINENTAL COMPANY'S METHCD OF KEEPING MAINS DRY. 


wires in the most suitable direction. The American 
Sectional Electric Underground Company exhibited a full- 
sized conduit of cast iron, similar to that which has been 
laid down on Chestnut-street, Philadelphia for more than 
a year, in order to carry the electric wires used for the 
street lighting. The objection to the system would be the 
great cost of such a casting, which is designed so that it 
can be opened at any part in order to get at the wires, 
which rest on the bottom and on a tray above. A plan 
which has the advantage of accessibility without disturbin, 

the street is that shown by Mr. James Woodward; an 

although the idea of utilising the kerbstone is not altogether 
new, this arrangement has good points. Figs, 2 and 4, p. 318, 


are either drawn through by hand or by the use of a small 
electro-motor C, which runs on rails B, Fig. 8, and to which 
by means of a cross arm F the cords attached to the wires are 
fastened. The inside measurement of a conduit suitable 
for 7200 wires is said to be lft. llin. by 2ft. 3in. Under- 
ground electric light wires have been strenuously opposed 
on account of the tendency to leakage in damp weather, 
and consequent loss of tension. To obviate this the Con- 
tinental Company proposes keeping the air in the conduit 
or tube under considerable pressure and perfectly dry, and 
in order to do so it would be necessary to erect an air pump 
and force the air through a dryer. The arrangement as 
applied to a lighting station is shown by Fig. 9; the street 


manholes are necessarily fitted with air-tight lids. This is 
not the first time a system of air-drying has been recom- 
mended; but it appears to us that much simpler methods 
might be adopted, and the air kept in a sufficiently dry 
state by placing some moisture-extracting chemical in the 
manholes, and by means of a natural draught causing a slow 
circulation of the air through the tube. 


STERN WHEEL GUNBOAT FOR THE NILE. 


Amonast the many requirements of the Nile Expedition, the 
stern wheel paddle-boat recently completed by Messrs. Yarrow 
and Co., of Poplar, attracted a great deal of attention. It is 
very similar to Le Stanley, a boat built for L’ Association 
Internationale du Congo, which we fully illustrated in our 
impression for the 1st of February last. Like the expedition 
itself, this boat, was not decided upon until the last minute, and 
it had, of course, to be finished immediately the order was given, 
and it was, in fact, completed in the short space of seventeen 
days from the date of the order. The order was given out on 
the 13th September, and the boat, practically complete, was 
ins’ by the Admiralty and War-office authorities on the 
2nd inst. The Admiralty was represented by Mr. G. W. 
Rendel, Lord of the Admiralty; and Mr. N. Barnaby, 
Director of Navel Construction; and Mr. James Dunn, Chief 
Constructor. The War-office was represented by Sir Ralph 
Thompson, Sir Arthur Herbert, Sir Edmund Morris, General 
W. E. M. Rielly, Colonel Cameron, Mr. E. C. Nepean; and 
Lieut.-Colonel Grove, Mr. J. Allington, and Mr. T. Soper were 
present on behalf of the Constructive Department of the 
Admiralty. 

The boat met with universal approval, and the remarks made 
on the great rapidity with which the boat and her engines and 
machinery had been constructed were most flattering to Messrs. 
Yarrow and Co., whose performance had given a good idea of 
the enormous powers of rapid production of small vessels which 
England possesses in case of any specially urgent demand. The 
dimensions of the vessel and engines are : — 


Estimated draught in steaming order with armament 
Draught for each additional load of from 2°5 to 3°0 toms... 0 1 
Height of deck above water’ .. .. .. .. « 2090 
Height of upper deck above water .. .. 90 
Height of gun deck above water 16 0 
Cylinders, diameter .. .. 
od stroke .. 2 6 
Revolutions .. 38 to 40 
Steam.. .. 140 1b, 


The boiler is similar to that used for torpedo boats, and has, 
like the vessel, been sent out in parts to be put together in 

Chis operation will take much longer than the time occupied 
Messrs. Yarrow in: the construction of the whole. 

The boat is intended to take part in the Nile Expedition, and 
will probably be used for whatever purpose it may for the time 
being be most required, for either towing the nunwrous row- 
boats, to serve as a gunboat, or for simply conveyirg stores up 
and down the Nile. Messrs. Yarrow have made a speciality of 
stern-wheel boats, and find that of all the different types of 
river steamers there are none so well suited to fulfil the ordinary 


requirements of a shallow-draught river boat as one propelled - 


by a stern wheel. It is far better than a side-wheel boat in con- 
sequence of the remarkable steering power which it possesses. 
The wheel, by being placed aft, is well protected from floating 
obstructions, and, from a structural point of view, it is possible 
to build a stern-wheeler much lighter, and consequently of less 
draught than a similar boat on the side-wheel plan. In com- 
paring it with a screw boat or any boat with its propeller com- 
pletely immersed, it has the great advantage that everything is 
above the water, and consequently accessible when the vessel is 
afloat. This for service in foreign countries cannot be over 
estimated, because accidents are so apt to occur through ground- 
ing and otherwise, and in the event of a screw propeller being 
damaged it becomes necessary to lift the boat out of the water 
at the stern and do the needful repairs. Moreover, the paddle 
engine has an advantage over the screw by moving slowly, and 
consequently causing less wear and tear to the working parts, 
and less liability to a break-down. The Government authorities 
came to the conclusion that this class of vessel is the best suited 
for the purposes of the Nile Expedition. 

The boiler being placed in the bow of the boat, and the 
engines and wheel quite aft, these weights bal one another. 
{n the immediate bow there is a steam capstan, provided with a 
view to be able to haul the vessel up through the rapids. On 
the upper deck is arranged a small saloon, and here also are two 
Nordenfelt guns. Above the entire vessel is a sun deck as a 
protection from the climate, and in the centre of the vessel on 
this deck—which is strengthened for the purpose—is another 
Nordenfelt gun, by which means a great range of fire is obtained 


in consequence of the elevated position it occupies, The boat . 
was completely put together in Messrs. Yarrow and Co.'s yard, . 


everything being fixed in its place, and the engines tested under 
steam. It has been dismounted and packed in numerous cases 
for shipment to Egypt. Every piece of the hull and machinery 


is marked and numbered, and a model provided, similarly: - 
marked and numbered, so that it is instantly clear to what part — 


of the boat or machinery any specific piece belo this being 
facilitated by painting one half the boat with ol 

ind the other half with slate colour, every piece being similary 
painted. In the works of Messrs. Yarrow and Co. we saw a 
small stern-wheeler, built for a Mexican firm, having a draught 


of only 10in.; and Mr. Yarrow considers it possible to build 


similar vessels having draughts even less than that. 


THE WESTINGHOUSE BRAKE.—The manager of the Westi 


Brake Company, Limited, sends us a copy of a letter sent to the 


vice-president of the company by M. Blount, chairman of the 
Western Railway Company of Hicaes, On that line the Westing- 
house brake been in use for more than four years, and has 
given complete satisfaction. Accompanying the letter is a report 
which M. Blount has had drawn up concerning the working of the 
brake upon his line. Annexed to the report are three tables. 
From the first and second we learn the different dates between 
April, 1878, and the beginning of 1882, at which different portions 
of the service trains were fitted with the brake, and in the third 
we find a statement of the principal accidents avoided by the use 
of the Westinghouse brake. These accidents are classified care- 
fully, under the heads of collisions, persons walking on or crossing 
the line, obstacles on the line, and rolling stock not removed in 
time; and it is clear from these tables that upwards of forty 
accidents, some of them of an alarming nature, have been avoided 
by the prompt use of the brake. Not merely are we given a list 
of all the accidents avoided, we are told distinctly in the weport 
that there has been no case in which the brake has failed to act 
when called upon. The report enters somewhat minutely into all 
the rr, that have accrued to the company in the course of 


the four or five years that have elapsed since the brake was adopted. — 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. 


THE ROCKET LOCOMOTIVE. 


Srr,—With a wish to express every pod due to Mr. J. 
Nasmyth, and his sketch so kindly meant and sent to you, I think 
it can be easily seen how the mistake may have occurred. It does 
not seem to me that he made his note or remark on the hand 
sketch until years after—perhaps not until the day he forwarded 
it to = It is well known that the Meteor, Comet, Arrow, 
Dart, Phcenix, North Star, and Northumbrian, as well as the 
Rocket, were experimenting and being run about the day before 
the opening just as much as the Rocket; and we know that these 
seven engines had all outside cylinders, the first four 10in. 
diameter, the last three llin. diameter, with cylinders at a slight 
angle, with 16in. stroke, and all by Stephenson ; and I think that it 
is very likely that Mr. J. Nasmyth made his sketch from one of 
the seven larger cylinder engines. I have often thought it was 
very fortunate they got through the day’s opening on the 15th of 
September, 1830, without any further serious accident. Fancy 
seven locomotives, with four coaches each, on one road running 
helter-skelter some parts of the road, although it is very straight, 
and not to have one single hitch, nor to run over any one, excepting 
poor Mr. Huskisson; and fancy the state carriage, in which rode 
the Duke of Welli m, being pulled—tail-roped, as we now call 
it—all the way from Park Side to Salford, viz., when the accident 
apenas to . Huskisson! The Northumbrian being on one 

to herself, was detached from the state carriage and hurried on 
to Eccles with Mr. Huskisson. When, after a consultation at 
Park Side, it was decided to proceed on to Manchester, the state 
carriage was attached by a side chain stretching across what we now 
called the 6ft.—but which was then only 4ft. 8hin., and laid quite 
as correctly to gauge as thero&ad itself—from the state carriage on one 
road to the side of the train on the other road, and the noble duke 
was thus tail-roped to Salford. The Rocket can be pretty fully 
accounted for from the trial day in 1829 to the opening day, 
September 15th, 1830. For instance, I find the t crossed 
Chat Moss on May Ist, 1830, and I have many similar notes of 
her movements, and also of little alterations that were done to her, 
such as reducing her blast pipes; she had two, and they delivered 
her exhaust steam in two separate jets high up in the chimney, 
whereas all the others had a breeches pipe, and delivered the 
exhaust in one jet in the centre and lower down. I have heard 
some queer stories told of the early working of the Liverpool and 
Manchester, such as an engineman early one morning was going 
. with a goods train from Manchester to Liverpool and stuck fast on 
Sutton incline; he put a good fire on, weighted the safety valves 
down so that she could not blow off, opened the regulator ; he and 
the fireman got off, and speaking to the engine said, ‘‘ Now you 
follow me when you are ready ;” walked on up the incline some 
distance and waited, and she did ultimately follow them up, where 
they got on and proceeded to Liverpool. I may say, if Ihave time 
I will by next week forward you extracts from notes which I have 
somewhere, which will perhaps convince your readers that the 
Rocket of 1829 was the identical Rocket which ran over Mr. 
Huskisson on September 15th, 1830. J. W. Bourton. 
Ashton-under-Lyne, October 16th. 


Str,—Having to depend on memory only with regard to the 
Rocket and its history on the Liverpool pew Manchester Railway, 
I have hesitated about saying my say on Mr. Nasmyth’s sketch of 
that engine, in the e tion that others ing written 
memoranda would con or modify my sendnesliane of those 
early days in locomotion. I did not see the trials at Rainhill, 
therefore cannot say what the Rocket was like at that time; and 
although I stood on the bridge at Parkside on the opening day of 
the Liverpool and Manchester Railway, viz., the 15th of September, 
1830, and saw the trains arrive there from Liv: 1, and the com- 
motion caused by the unfortunate accident to Mr. Huskisson, I do 
not recollect the Rocket in particular from the other engines. 
Early in the year 1833 I was a — with Mr. Melling, the loco- 
motive superintendent at Edge-hill, where I had, of course, daily 
opportunities of seeing all the engines then at work on the railway, 
and I distinctly remember that the first job I was put to on joining 
the Edge-hill shops was to assist in taking the tubes out of the 
Rocket, my personal recollections of which engine, upon two 
or three years’ observation, do not coincide with Mr. 
Nasmyth’s sketch, inasmuch as I think the cylinders were placed 
higher, and, of course, at a greater angle, than he shows them; 
the top of the fire-box not flush with the top of the boiler, but 
below it, something like yours of the 12th September last, except 
that the top of the box did not slope downwards towards the fire- 
door, and it was slightly convex. The engine had a smoke-box 
something like his sketch, and the crank pin was in the boss of the 
driving-wheel, and not in a separate arm, as seen in your sketch. 
My recollections do not definitely settle the question as to whether 
the Rocket of the Rainhill trials was the same engine as worked 
under that name from and after the opening of the railway, but I 
strongly suspect it was the same, because it was the only engine I 
remember in use in 1833 with the low fire-box; all the other 
engines had fire-boxes a little higher than the top of the boiler as 
sketched by Mr. Nasmyth, about which sketch I think it is unfortu- 
nate the name of the engine was not sketched at the same time. 
Mr. Nasmyth’s statement that the 12th of September, 1830, was 
the Cf before the opening of the railway, is an error; the line was 
opened on the 15th of September, 1830. Tos. Hunt. 

October 16th. 


S1r,—My attention has been called to notices about the 
Rocket. The large sketch by Mr. Nasmyth is not the Rocket that 
ran at Rainhill, but I should say an entirely new engine. I was 
at Rainhill all day on one of the days of the race, and I saw the 
Rocket running to and fro and also saw it standing still. The 
— was at a considerable angle, not as on Mr. Nasmyth’s 

etch. The Rainhill Rocket never worked on the lineas a regular 
locomotive, but was, I understand, taken off after the race, 
because the experience gained showed that important changes were 
necessary. In my opinion it is certain that the Rainhill Rocket is 
not the one that worked at the opening of the railway. I may 
also say that I one morning had a ride of a mile or two on a 
locomotive, a ballast engine of a very rough kind, and also, I 
think, called the Rocket. This engine was dragging ballast 
wagons on the part of the line under construction between 
Wavertree-road and the Olive Mount cutting. 

At the time of which I am writing, constant changes and im- 
provements were made in the locomotive, so that the engines of 
the early period were speedily superseded by those of a later con- 
struction. I was present at the opening of the Liv: 1 and 
ae ae but could not 7 distance < time state 
what kind of engines were used in the procession, but I under- 
stood that the Rainhill Rocket was not there. 

W. Lockxuart, F.R.C.S, 

Granville Park, Blackheath, S.E., October 22nd. 


Sir,—It seems to me quite certain that the engine drawn by Mr. 
Nasmyth was not the Rocket, but the Northumbrian. 

Now, the engine is radically different from the Rocket, and was 
the first engine ever built with a true locomotive boiler. The 
boiler of the Northumbrian is as an improvement on that of 
the Rocket as the boiler of the fatter was an improvement on 
“No. 1” of the Stockton and Darlington Railway. Now, who 
designed this boiler? No history of the locomotive can be com- 
plete if the name of this man is not recorded in it. Can Mr. 


Boulton, or some other of your numerous readers, throw any light 
on this subject ? 
London, October 23rd 


CALCULATING CONVEX SHIP SURFACES. 

S1r,—The following rule to calculate the convex surface of the 
bottom plating of an iron ship by means of the ship’s drawings may 
be found useful. Divide the top breadth line of half breadth plan 
into any convenient even number of equal parts, and divide the 
keel line in same plan into the same number of equal parts, and 
_ the corresponding points of division by straight lines—straight 

ines are sufficiently accurate. Lay off these straight lines as cants 

rabatted in the body plan, measuring the true lengths of the 
curves obtained in the body by bending strips of paper round 
them. Arrange these lengths consecutively in a column, and, 
regarding them as the vertical ordinates of a plane curve, multiply 
each by the proper multiplier, according to Simpson’s first rule, 
add up the products and divide the sum by three times the number 
of common intervals between these ordinates; the result may be 
considered the mean breadth. 

To obtain a mean length, divide in the body plan, the stem, 
sternpost, midship section, and a few intermediate sections 
into any convenient even number of ual parts, and 
join the points of division by curves; la of these curves in 
the half-breadth plan as rabatted diagonals, and measure their 
true lengths by re strips round them. Arrange these lengths 
consecutively in a column, and consider them as longitudinal 
ordinates of a plane curve. Multiply them by Simpson’s multipliers, 
add up the results, and divide the sum by three times the number 
of intervals as before. The result may be considered as a mean 
length. The convex surface required will be the product of the 
mean breadth and mean length. In actual practice it is generally 
sufficiently correct to regard the square stations of the body plan 
as the rabatted cants, and when the stern overhangs the keel to a 
great extent, the sternpost of the sheer plan should be produced 
to meet the top breadth line in same plan, and the intersection 

ing squared down to top breadth line of half breadth, the top 
breadth should be divided from the point squared down to the 
stern, leaving the stem to be calculated separately. 


Example. 
Calculation of portion of convex surface of a ship. 
Square stations as ! Longitudinal 
Vert. ords, Products. ie. Products. 
38°125 x 1 = 38°125 | 
37°250 x 4 = 149°000 89°75 x l= 89°75 
36°500 xX 2= 73°000 40°00 x 4 = 160°00 
35°750 x 4 = 143°000 40°50 x 2= &1°00 
34°875 x 2= 69°7: | 40°75 x 4 = 163°00 
33°750 x 4 = 185°000 | 41°75 x 2= 83°50 
32°875 x 2= 65°7: | 42°75 x 4 = 171°00 
31°750 x 4 = 127°000 | 43°50 x 2= 87°00 
30°500 x 2= 61°000 | 44°50 x 4 = 178°00 
29°375 x 4 = 117-500 | 45°00 x l= 45°00 
28°125 x 1 = 28°125 
1007250 1008°25 
1007°25 1008*25 
——= 
Convex area = alld x wees = 1410°49 square feet. 
Convex surface experimentally = 1411°24 square feet. 
James E, Carne. 
Alcester-terrace, Southsea, 
October, 


STEAM v GAS. 

Sim,—I am at present engaged in drawing up a comparison 
between the old method of generating motive power, viz., by burn- 
ing fuel under steam boilers and using the steam in the steam 
engine, and the more modern method of converting the coal into 
gas and using the gas direc’ ars 4 in the gas engine. ving arrived 
at certain conclusions, I wish to submit them to your columns. 
When coal is burned, no matter by what method, whether quick 
or slow, the same amount of heat is oe in all 
cases we have complete combustion, that is, the carbon con- 
verted into carbonic acid, the hydrogen to water, and sulphur to 
sulphurous acid, &c. By experiments conducted by the famous 
Favre and Sillberman, one d of coal developes in its com- 

ete combustion heat equivalent to raising 14°62lb. of water 

rom 100deg. C. into steam at the pressure of the atmosphere. 
When coal is burned under the steam boiler the waste gases pass 
off to the chimney at a temperature considerably higher than the 
water in the boiler, carrying with them a certain amount of heat. 

Taking the average performance of steam boilers—given on page 
776 of D. K. Clark’s ** Rules, Tables, and Data,” second edition— 
at 10°5lb. of water evaporated from 100 deg., we see at once that 
the possible heat bears to the heat obtainable the proportion of 
14°62: 10°5. If the steam be now applied in the most modern 
steam engine, it is found that for every 1°75 lb. of coal consumed 
under the steam boiler we obtain power equivalent to one indicated 
horse-power, or that 11b. of coal gives ‘57-horse power. Now let 
us convert ‘57-horse power into its equivalent of water evaporated 
from 100 deg. C. 

“57 x 33,000 = 18,810 units of work. 
In these comparisons the coal is consumed in one hour. Taking 
Joule’s mechanical equivalent 1390 C deg. 
18,810 x 60 __ 812 
? 
which means 812 Ib. of water raised 1 deg. C., the latent heat of 
steam being 537°2 C deg. 


= 1°51, 
which is equivalent to 1°51 lb. of water at 100 deg. converted into 
steam. e therefore see that from the ible heat of combus- 


tion equivalent to the evaporation of 14°62 of water at 100 deg. C. 
we obtain in practice 1°511b., which is about ,,, and this is the 
general result given in works on steam; but I have never seen it 
pointed out that the boiler — 71°1 per cent. of the available 
heat, and the proportion below shows the relative economy of 
boiler and engine:—Available heat, 14°62 ; abstracted by boiler, 10°5; 
given out by engine, 1°5. The boiler then gives 71°1 per cent. of 
the heat of combustion. The engine gives only 14°39 per cent. of 
heat in the boiler, and only 10 per cent. of the total heat. The 
boiler is therefore five times more efficient than the engine in 
which the steam is applied. It is generally stated that we throw 
away the steam or water at the temperature of the condenser. 
Of course this is one of the defects in the medium we ve to 
carry the heat, and the fact of using a gas like steam,.which is 
always comparatively near its point of liquefaction, and therefore 
. imperfect gas, will account for such a small yield of avail- 
le energy. 

If, now, we turn to the great efforts which are being made by 
engineers to increase the calorific power of coal by first converting 
it into gas and then consuming the gaseous fuel under the steam 
boiler, we see at once that if it were possible to abstract the whole 
of the heat from the waste gases and turn them out at a tempera- 
ture of 0 deg. C. in the present method of hand firing, it would 
only be possible to obtain 28°9 per cent. more heat, and yet we 
have it stated that gas firing = a yield of 30 cent. more 
heat, which is simply impossible; taking a trial of an Otto gas 
engine which consumed cubic feet of gas for every indicated 
horse-power, taking 30 cubic feet of gas to weigh 1 lb., and if 
burnt would generate heat equivalent to the converting of 23°4 Ib. 
of water at 100 deg. C. into steam. d 

A consumption of 30 cubic feet of gas - hour would give 1°5 
horse-power, which is equal to 1°5 x 33,000 x 60 = 2,970,000 


units of work, and to7979,000 = 21366 water raised 1 deg. C., 

and 2136°6 = 3°97 lb. of water evaporated; which gives, that the 
587°2 

work given out in the gas engine bears to the possible heat of 


combustion of the gas the proportion of 3°97 : 23°4—which is 17 
per cent, of the available work. In this examplo I have taken 
ordinary illuminating gas. No doubt as high, if not much higher. 
result could be obtained with the heating gas which it is proposed 
to burn under steam boilers, 

The result above shows that at pene the gas engine gives 
nearly 70 per cent. more work than the steam engine. This state- 
ment is borne out by the actual experiment with Dowson gas given 
in your columns of November 2nd, 1883. By a more economical 
manufacture of gas of high explosive quality, such as would be 
obtained from the most modern gas p of H. Hutchi ‘s 
—where not only gas is obtained but valuable bye-products—the 
economy effected by such a method of generating motive power 
would be such as to astonish the most sanguine, 

Accrington, October 21st. ©. J. WHITTAKER, 

[With reference to boiler efficiency see our impression for July 
25th.—Eb. E.] 


FAST CRUISERS FOR THE NAVY, 


Srr,—The strength of the British Navy, as compared with those 
of foreign Powers, continues to occupy the minds of leading men 
connected with shipping on the north-east coast. The articles 
recently published in THE ENGINEER upon the question have been 
eagerly read and discussed. It does not appear that any extensive 
addition is urgently needed, except that of a certain number of 
cruisers of the Esmeralda type. ven of these could be built for 
about a million pounds, and could easily be completed by next 
midsummer, rance, our great present bugbear, and the only 
nation seriously aiming at competition with us for naval supre- 
macy, has nothing afloat comparable to the Esmeralda. She has 
certainly in progress four cruisers similar to those built at Elswick 
for the Chinese Government two years ago. The engines have 
been made in England, and delivered, but the hulls, which they 
are buildirg themselves, will not be ready until next July. Even 
when com lites. oz will not be able to steam more than seventeen 
knots per hour, If then an additional million were voted by Par- 
liament for the special p , and seven Esmeraldas were put in 
hand at once, then next autumn would find us, as owners of this class 
of vessel, far before France or any other nation; and should it then 
appear that no further improvement can be made—which is scarcely 

ikely—in design, then seven others could be put in hand, and so on 
year by Need until we had spent seven millions, and owned forty- 
nine swift cruisers, All this is on the supposition that no great 
war affecting England were to break out. In that case, obviously, 
the speed of building might have to be largely increased. Con- 
sidering the heavy war expenditure in which France is now involved, 
and her comparatively small mercantile marine to be protected, it 
is scarcely likely she would care to vie with us in the building of 
swift cruisers, if we set to work in real earnest. An extra million 
a year would scarcely be felt by us, and it is really all that is 
wanted in our b rege circumstances to keep our Navy abreast of 
our needs, and to silence the oft-repeated outcry that we are 
becoming relatively powerless at sea—an outcry which is to some 
extent a reasonable one. There is, however, much that is un- 
reasoning and foolish said just now about the British Navy. 
Inasmuch as the Esmeralda, with her high speed, her heavy 
armament, and her unsinkable hull, has only just been com- 
pleted, it is quite clear that any cruisers built hitherto would 
now be behind the times as compared with her. Our mercantile 
marine has, moreover, not in recent years suffered for want of 
efficient naval protection; nor has our naval supremacy been 
doubted by any but ourselves. Instead, therefore, of grumbling 
that more money has not been spent over now more or less obsolete 
+ of war vessels, we should surely rather congratulate ourselves 
that we still have it to spend over a type of vessel unequalled by 
anythinginany Navy,except the Esmeralda herself and hersister ship. 

t is not uninteresting to speculate what would be the history of 
a fast-steaming cruiser of the kind under consideration, supposing 
we were plunged suddenly into war with an enemy possessing one. 
She would undoubtedly be sent forth at once to prey upon our 
shipping. All unarmed vessels she cared to chase and attack 
would become easy prey. The fear of falling in with her would 
keep in port those unarmed steamers which could not make 
17 knots per hour, and all sailing ships, unless they were prepared 
to be captured if they fell in with her. This would mean the 
crippling of the on trade in British bottoms for the time 
being, and would be so calamitous and intolerable that the cruiser 
must needs be caught at any sacrifice. But how could she be 
overtaken and captured? No ironclad could come up to her, or 
follow her into shallow water. No improvised gunboat made, say, 
out of an American liner, would dare to come within reach of her 
heavy guns. She, herself, would carefully avoid forts and iron- 
clads. Nothing would be of any use in dealing with her except 
a similar cruiser, not inferior in speed, armament, and other 
respects. One or more such cruisers would therefore have, of 
necessity, to be sent after her, and before her depredations could 
be stopped would have to fight her. No British Esmeralda 
would ever refuse to engage a foreign one of equal size and powers 
and, therefore, single combats between simi cruisers will in 
future wars between naval Powers certainly take place. 

The engines, boilers, and magazines below the shot-proof deck 
being invulnerable, effective shooting would be necessarily confined 
to riddling the upper works and silencing the guns each of the 
other. The great thing would be to gain an early advantage, as 
then the enemy’s power of doing damage would be less, and his 
chance of receiving damage greater. The gain of such an early 
advantage, ——s on rapidity of working the gans and skill in 
manceuvring the vessel, would probably fall to the best officers and 
crew. Indeed, the personal element will in future decide the 
action as in the past, other things being equal. The enemy’s guns 
being silenced, he might still slip away into shelter if near one of 
his own fortifications or ironclads, inasmuch as his engines would 
be undamaged. But as every efficient Esmeralda —— by an 
enemy woud require at least one to watch her and fight her, it is 
clear that the naval Power which had some such left after all the 
opposition ones were silenced would then be able to roam the seas 
undisturbed, as far as that enemy was concerned. The conclusion 
would seem to be that if we desire to retain the mastery of the sea 
we ought at any time to have available a somewhat greater number 
of cruisers of the best type than belong to any two other Powers 
combined; and this end would probably be attained by building 


seven per annum for the D gees at the cost of an addition to the 
Navy Estimates of one million * gs annum. H. 
Middl 22nd. 


TIDAL ACTION, 


Srr,—Mr. Boult has evidently mistaken the purport of my last 
letter, which was written principally as a protest against him 
taking advantage of Mr. Hurtzig’s letter to introduce theories of 
his own which no bearing whatever on the question at issue. 
He announced his intention of 7 y the discussion: but his 
reference to the points raised in Mr. sow by letter reminds one 
very forcibly of Mark Twain's story of ‘‘ Uncle Lemmy’s Ram.” 
with his iralty be ey tidal 

it for the purposes of my arguments, the heights given by me 
were sufficiently near; and perhaps Mr. Boult can tell us the 
actual number of tides, say, in the Mersey, which rise within a foot 
of the heights given in the table. 

I am surprised that Mr. Boult disputes the funnel mouth theory, 
for this is admitted by most ‘authorities on the subject; and how 
he can quote the bottle-necked entrance of the Mersey estuary as 
funnel-mouthed I fail to see. The extra rise of tide at Portishead 
does not in any way upset the funnel theory, for there are other 
influences at work there which easily explain the difference. Mr. 
Boult says I do not explain the equally low range of tide at the 
Mull of Cantire, and asks, Am I aware of certain facts? I have 
made a special study of the tides around our coasts, and did not 
mention the facts he refers to for the same reason that I did not 
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mention those in connection with the tides at the antipodes. Mr. 
Boult also assumes my ignorance of the fact that obstruction causes 
friction ; am I then to conclude that he is of opinion that this 
friction prevents any afflux whatever? I simply referred to the 
formation of the afflux, and not to its amount. 

As Mr. Boult says, the tides around our coast are very interest- 
ing and instructive; but I think if he wishes to d the 
phenomena, the subject should be introduced in a legitimate 
manner, and not by shelving another man’s work. 

JOHN J, WEBSTER, 


Steph hambers, 25, Lord-street, 
Liverpool, October 14th. 
S1r,—With your permission I should like to offer a few opinions 


anent the subject of tidal action and scour, and the nature of fluid 
friction, which has some bearing on this subject, now being dis- 
cussed in your columns, I think that those who have a difficulty 
in correctly understanding the very complicated phenomena con- 
nected with tidal waves would find it an assistance to consider 
these grand phenomena in congeners with their more ponderable 
analogues, ordinary waves, such as may be artificially produced in 
a pond, or better, are to be found ready to hand at sea, It will 
be found that aqueous waves, great or small, are precisely similar 
in their nature, and exhibit the same phenomena, whatever their 
pw gi cause. Thus, the high-water which passes Van Diemens 

d every twelve hours, becomes, after the lunar influence is 
removed, simply a monster wave, having an amplitude infinitesimal 
in relation to its a ay ne | by its length the distance from 
crest to crest—and having the lesser ordinary waves superposed 
upon its surface. The normal rate of progrossion of this wave 
depends upon the depth of water under it, , es greatest where 
there is least resistance to the motion of the water affected by the 
wave, t.¢e., where the water is deepest. Consequently it traverses 
the deep mid-ocean swiftly, with a bias in the direction of its 
original momentum, but is capable of being considerably bent or 
deviated—refracted, in fact—from its original direction. This is 
very clearly shown by a chart of cotidal lines, which also shows 
the greater closeness of the lines marking the summit of the wave 
at successive hours, and their approach to parallelism with the 
shores or shoals as they near them. Being thus far similar to 
ordinary waves, it is reasonable to expect further analogies, or such 
ph as reflection, interference, nodes, refraction, and all 
the infinite variety of effects connected with ordinary waves. 

Let any one stand where he can overlook a flat shore, preferably 
when there is a good ground swell on; he observes that the waves 
come rolling in, in lines more or less parallel with the shore, being 
bent out of parallelism with the water-mark, seaward or landward, 
according as the bottom is deeper or shallower than neighbouring 
parts, and that when the waves have broken, their force is almost 
entirely destroyed as they finally fall forward, by reason of the 
now—relatively—quickly increasing resistance of the ground to 
their progress, and spread out thin on the sands, so that there is 
no reflection to of. But if the side slopes quickly to a fair 
depth, he will, on the contrary, see that the wave ie not break, 
and that it is reflected, but with diminished force, out to sea 
again, alternately augmenting and destroying the incoming waves 
over which it passes. If he now takes boat, and proceeds out to 
sea, he will find the distance between the waves becomes greater, 
because their velocity is greater; therefore also their — is 
distributed over a larger extent of water, and therefore their 
amplitude must be less. Sir William Siemens, I believe, invented 
a means of taking the ocean’s depth, when other means could not 
be adopted, by observing the speed of the tidal wave, so true to 
each other are depth and velocity. Moreover the waves may, as 
he proceeds seaward, ultimately become rectangular to the shore. 
This demonstrates that even with waves so small as those we are 
speaking of, the as the shores are 


I think I have now said enough to render it evident that the 
amplitude of the tides and their rate of depends upon 
the same conditions as obtain, only on a different scale, in the case 

i waves of small amplitude, such conditions being :— 
(1) Expansion, i.¢., increase in the length of the wave’s axis owing 
to unequal speed and consequent bending, or circular expansion 
after passing from a narrow into a broad expanse of water. (2) 
Decrease of wave length by resistance which tem ily increases 
its amplitude at the expense of its velocity, and as this depends 
m friction, it is necessarily accompanied with a loss of energy. 
us, a8 a wave passes out of deep into shallower water, its motion 
is more retarded in front than in rear; and if this state of things is 
maintained, the rear of the wave gradually encroaches on the front, 
heaping up the water higher, unless in particular cases, where the 
rate of decrease of depth is slow, and en is destroyed by fric- 
tion faster than this effect is produced. (3) Interference along 
certain lines caused by reflection, as already referred to, or by 
the manner in which two parts of the same or different waves 
meet after passing round an obstruction. Infact, we must look for 
the whole paraphernalia of phenomena connected with waveforce in 
the tides as in ordinary waves. The action of the tide in the Mersey, 
which first provoked this discussion, presents some effects which, in 
the view of Mr. Boult, are not satisfactorily accounted for by Mr. 
Webster. I think that the fact that there is a greater range of 
tide at Garston than at the narrower mouth of the estuary might 
have arisen from one cause, such as Mr. Webster submits; but in 
all probability it arises from a combination of causes. As the tide 
pee! up the estuary, the increasing resistance, due to shallowing 
of channel, raises the height of the wave in the manner I have 
described. This effect is intensified by the — of the flow 
from the sea and the ebb of the previous tide, from the et 
of the estuary—the reflected portion of the previous tide it. 
This heaps up the water at some place, and these two causes com- 
bined produce a maximum amplitude somewhere, and that ought 
not to be far wide of Garston. I quite agree with Mr. Boult that 
the funnel shape of an inlet has practically nothing to do with 
high tidal ranges, simply in virtue of its funnel shape. I must for 
lack of time let alone the question of friction; I have found so 
many words mers Be: say so little about the tides. 
idnes Foundry, Widnes, R. SNowpon. 
October. 15th 


RAILWAY BRAKES. 
Str,—Among the many letters which have appeared in your 
valuable paper on the above subject, that of Mr. Joseph Brooke 
shows that that gentleman does not understand the subject upon 
which he tells = that he thinks he is “‘ fairly entitled to express 
an opinion.” He says that when an engine and tender are fitted 
with steam brakes, and the train with the vacuum, if the train 
came to grief, the brake ‘‘ will only act on the iages, and not 
on the —_ and tender, and therefore is not a continuous auto- 
matic brake ;” but when an engine has no brake, and the train and 
tender are fitted with the Westinghouse, ‘‘it is because of the 
ideas of the locomotive superintendent.” To say that ‘‘ no other 
brake up to the present time is a continuous automatic brake, and 
there is no other which complies with the requirements of the 
of Trade,” is a statement which no one who understands the 
subject can agree with. Has Mr. Brooke ever tried the automatic 
vacuum on a train of ‘‘eighteen or twenty coaches?” If he has, 
how did he test whether it acted at “‘the rear end of the train?” 
If he has not, how does he know it “‘ won’t act at the rear end?” 
There is certainly nothing in the principle of the brake to prevent 
it from acting, and it is so simple in construction that it cannot 
fail to act if the vacuum is reduced in the train pipe, for it must 
then be reduced also at the bottom side of the , which are 
—— eee train pipe, and so apply 


‘bustible the higher lines are ca’ 
e 


In reference to the question of the automatic vacuum not being 
continuous and automatic, it will be sufficient to quote the opinion 
of Colonel Rich, who, in his report to the Board of Trade on the 
Wigan accident, after recommending the use of a ‘‘ good continuous 
automatic brake,” says: “* The automatic air brakes have now been 
successfully used for several years ~ many of the large railway 
companies in the United Kingdom. They meet the requirements 
of the Board of Trade.” As there are only the two kinds of 
automatic air brakes in use, viz., vacuum and pressure, it is clear 
o~ the vacuum does fulfil ‘the requirements of the Board of 

e. 


As to the power being destroyed in the automatic vacuum 
‘on the first application,” it is absurd to say so, and with the 
automatic vacuum which ‘‘remains on” after application it is an 
impossibility, because the ball valve is immediately seated when 
the air to apply the brake is let into the train pipe, and however 
many times it is —. the valve preserves the vacuum on the 
top of the piston. The regulation of a brake could not be more 
perfect than it isin this one. If a slight brake block pressure is 
required, say, for descending an incline, all the driver has to do is 
to destroy a few inches of vacuum and keep his gauge at the 
reduced re; the ball valve at the same time preserves the 
vacuum on the top of the piston, the full power being at command 
if required, even after several successive applications. This can- 
not be so with the Westinghouse, hecause to release the brake the 
compressed air is allowed to escape into the atmosphere; and if the 
brake is wanted again immediately, it cannot be applied with full 
power, as part has been lost in the previous application. The auto- 
matic vacuum loses none of its power by application, as the vacuum 
at the top of piston is not interfered with. 

There is no difficulty at all in getting the vacuum at 80 lb. pres- 
sure, and I may say that if it is wanted, it can be obtained at 
much lower pressures. I have never known of a case where it 
could not be obtained on account of the steam pressure being only 
801b., and there is certainly no case of the sort in the Board of 
Trade returns from January to July last. 

The question of steam brakes on engines has nothing to do with 
the vacuum brakes, as it is simply one of arrangement, and it can 
be made automatic, or the vacuum cylinders may be fitted to the 
engine and tender, as is done in very many cases. 


Gro, KIERNAN. 
14, Cobden-street, Manchester, October 15th. . 


Sir,—I have read with great interest your article, page 299, 
upon the “‘ Continuous Brake Returns,” and all the opinions there ex- 
pressed against ‘‘leak-off brakes” are fully confirmed byfacts. Last 
week I referred to a run past Bedford, on the 10th inst., but on 
the 13th the aps Ig A performance was repeated. On this date 
a special train left Birmingham at about six in the morning, for 
London; the ‘‘two-minute brake” was applied as usual, but instead 


laid it, and that Mr. Furness was the contractor in My 
husband was, up to the date of his death in April, 1883, chief 
engineer of the Southwark and Vauxhall Water Company. 
3, South View Villas, Anlaby-road, RUMBLE. 
Upper Teddington, October 22nd. 


ELECTRICITY AND IRON. 

S1r,—I have heard it asked, why should railway rails not in use, 
and lying by the side of those in use, deteriorate? But no expla- 
nation has been given. Here, then, is one: Wet iron and wet 
cinders with a conducting medium give off a current. I have 
found a wet rail and a wet cinder deflect a magnetic needle 2 to 
3 deg., and with coke 5 deg. Given, then, a wet day, rails on the 
ground, with cinders from passing trains, and decomposition of the 
iron may be set up, for three of the requirements are present for 
certain. J. D, SHAKESPEAR. 

October 22nd. 


EXPERIMENTS ON THE FLOW OF WATER 
THROUGH A FORTY-EIGHT INCH PIPE. 
By Mr. F. P. Srearns.* 


THESE experiments were made on a pipe on the line of the Sud- 
bury Conduit, used to carry water across a valley. The pipe was 
cast iron, coated with Dr. Angus Smith’s coal tar preparation. 
The pipe was straight, and was on either side of the valley laid on 
a slope of 17ft. per 100, with a level a at bottom 1124ft. 
long, the total length of the pipe being 1747ft. The pipe had been 
in use rg The tar coating was in good condition. The 
formula was— 

v=cVR 
v being velocity in feet per second ; 
c ,, coefficient; 
R ,, the mean radius or hydraulic mean depth; 
I __,, the sine of the inclination or loss of head per unit of length. 
The volume flowing was measured at a weir ten miles above the 


ipe, and a connection added for filtration into the conduit. The - 


oss of head in the pipe was measured by gauges in the chambers 

at ends of pipe connected with brass tubes running along the 
bottom of the 48in. pipe, holes being drilled in the top of ten ene 
tubes and their ends plugged. The features common to all the 
experiments were :— 


Diameter of pipe(D) .. .. .. ..  4°000ft. 
Area of pipe (A).. 12°566 sq. ft. 
Mean radius .. .. 1-000ft. 


of used in the measured 


1747°2ft. 
perature of water, about 38 deg. Fah. 


of stopping the train at Bedford it ran—with the exception of one 
vehicle—past the platform and foul of the junction. One of the 
Birmingham passengers informs me that the brake was put on and 
acted well for a short time; then that it ceased to hold, and the 
train ran through the station. 

On the night of the 15th inst. a gentleman well known in 
Leicester came home from St. Pancras by the 12 o’clock express. 
He informs me that the brake was put on to stop at Luton, speed 
was reduced to a few miles an hour, about a walking pace, when 
just at the last the brake came off, the train gave a jump forward, 
and the engine and first part of train overran the station. I am 
A glad to see that the public is taking such interest in the 

e question; it is somewhat amusing to notice that as the 
companies neglect to furnish the true reports of failures to the 
Board of Trade, the passengers themselves furnish the correct 
facts to the newpapers. In conclusion, I consider it extremely hard 
that engine-drivers should be blained and fined in the way they are, 
and the defects of the two-minute leak-off system hushed up. 

CLEMENT STRETTON. 
40, Saxe Coburg-street, Leicester, October 21st. 


LOCOMOTIVE CRANK AXLES. 

Srr,—Your correspondent ‘‘W. P.” is not a railway man, 
PP 7 he would have known why the returns show a larger 
mileage for iron than steel axles. Of late years steel axles have 
been used, and and loads have increased, requiring heavier 
and more powerful engines, and this work is done with the newer 
engines with steel axles. The older and lighter engines, fitted with 
iron axles, having smaller cylinders, lower pressure, smaller 
wheels, &c., have been handed down to co: mding work, and 
while also making mileage, consider under what different condi- 
tions and work done per mile, and you at once have the explana- 
tion. In my opinion the day for pitting iron against the beautiful 
and reliable mild steel now made gone past; an iron axle built 
up of welded slabs is more or less reedy and loose from the first as 
any iron turner knows. Such material under vibration soon becomes 
still more s' , opens up, and fails. Loco. 

South Side, Glasgow, 21st. 


Srr,—As the question of iron v. steel for locomotive crank axles 
has come up in, I think some information as to the running 
of straight axles will not be out of place. I have been in- 
formed that for upwards of thirty years iron axles—made by the 
Lowmoor Company—have been solely used under the North- 
Eastern Railway carriage stock, and that there has never been a 
broken axle. If some of the carriage superintendents on our great 
railways will give théir experience, and, if possible, the life and 
= “ngs iron and steel axles, the information will be very 

le. 

London, October 23rd. 


GAS ENGINES, 
S1r,—Referring to my letter which appeared in your week’s 
issue, I find that you ine mistaken the line of the ex ion of 
air for that of compression. I enclose you another di »in 


on 


_ XPANSION 


which the compression is effected during the last 3in. of the 
in-stroke. The lowest line shows the —— of thi 


com- 
= e sion of the 

highest line being that immediately following an 

Losi: RoBERT SKENE. 


ion. 
ickham Works, Wickham-street, Lambeth, 
October 21st. 


FLEXIBLE MAIN UNDER THE THAMES, 


on the subject, I shall esteem it a great favour if you will, in your 


The variable features are given in the following table :— 


Date .. .. .. .. .. May 1, 1880 May 5, 1880,Ap’126,1880| Ap’127,1880 
Volume cub. ft. per sec. 

Mean velocity, feet per | 


2616 | | 4-965 | 6-195 
Total loss of head, feet ..  0°5557 1°243 2°133 3°230 
Loss of head per foot) 

0°0003181' 0°0007115 0°0012206) 0-0018485 


| | 
Value of cinv=c4/R1..146°67 140°14 42°21 ‘144-09 


The first experiment seeming anomalous, an average of the last 
three experiments gives :— 


Mean velocity .. .. .. 4° 
Mean coefficient .. 142°11 
Mean value of RI .. 0°001221 


R I= (0-00007726 + 


This, for a << 48in. diameter, becomes v = c ¥/ RI, in which 
ce =112°6. is coefficient requires 26 per cent. increase to equal 
those found as above. But by adding an amount obtained from 
some of Darcy’s experiments on small coated pipes, his results 
would be only 9 per cent. too low. 

The experiments of Hamilton Smith, jun., M. Am. Soc. 0.E.— 
“‘Transactions” for April, 1883—give curves of coefficients for 

ipes up to 30in. diameter. Extending these curves would give 

or a 48in. pipe, with velocity of 5ft. per second, a coefficient o 
128, as compared with 142*1 as above. The experiments of J. N. 
Tubbs, M. Am. Soc. C.E., on pipes of 2ft. and 3ft. diameter, would 
give by extending the curves a coefficient about the same as that iu 
the average above. Ir. a table of velocities in clean iron pipes, 
given by J. T. Fanning, M. Am. Soc. C.E., the velocity under the 
present conditions is given at 4°61ft. per second, as com’ with 
the 4°966ft. per second above—a difference of between 7 and 8 per 
cent. The experiments of Dr. Lampe at Dantzig give results some- 
what higher than those of Mr. Hamilton Smith, jun. A compari- 
son of some experiments of Darcy and Bazin, on channels lined 
with pure cement, give a coefficient 7 per cent. higher than those 
above, while in the same channel lined with cement mixed with 
one-third fine sand the coefficient is about the same as found above 
for the pipes. 

The writer concludes that while these experiments have given 
unusually, but not unreasonably, high results, the older formule 
are entirely inapplicable to new, large, coated pipes. Also that 
a formula giving as high ts as these experiments would not 
be applicable to uncoated pipes, or to any in which tubercles had 
begun to form. 


THE MINERAL WEALTH C¥ VENEZUELA, though not yet properly 
developed, is attracting much attention from capitalists in other 
countries, and many enterprises are on foot, or in process of 
organisation, to explore her territories and discover her hidden 
treasures. The rich auriferous deposits of the territory of Yuruary 
—100 miles south-west of the mouth of the Orinico River— 
are special objects of interest, and the prosecution of mining in 
that section seems to be attended with good results. Arod, in 
the State of Lara—about seventy-five miles west of Puerto 
Cabello—is the site of rich deposits of copper ore. An English 
pry vo has constructed a narrow-gauge railway from the port 
of Tucacao to that point, and is mining and exporting the ore 
to Swansea. It is stated that the exports for the years 1880, 
1881, and 1882 amounted to 44,596 tons. 


been on the rise since the introduction of the new German . 
Competition with foreign imports has lately diminished, and there 

an increase in the demand for home production. Since 
the year 1879 there has been a specially large increase of labour and 
wages in the local ironworks, the number of workmen having in- 
creased by 26°3 per cent., the total wages by 41°8 per cent., and 
the individual wages by about 11 per cent. 


* American Society of Civil Engineers. 


ordinary waves is —— When its amplitude is great and the : 
resistance strong—I ought to say sudden—enough it even becomes Tie of. the. 
perimenters, Prony, Eytelwein 
® breaker, as in the tidal bores. D’Aubuisson, Weisbach, Neville, and others, give results from 38 
to 45 per cent. lower than these. Darcy’s formula for clean cast 
iron pipes is 
THE AMERICAN ConsUL AT DussELDORFF reports that the demand i 
for labour in that consular district, a great centre of the iron, 
steel, and coal industry, has very much increased during the me 
few years. He has acertained the opinions of many of the best 
informed persons there on the subject, who claim that this happy 
return to prosperity, as they call it, is to be attributed entirely to ms 
the good effects of protection in Germany. From his own observa- Be: 
ex tion, the United States Consul also states that he feels quite safe 
in asserting that wages in the Dusseldorf district have undoubtedly : 
Sir,—I beg to thank you for your kind notice of the flexible 
30in. main laid under the Thames in 1878 by my late husband, E 
Mr. T. W. Rumble. _As I have received many letters and inquiries 
; 
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tinue fairly busy, and of the tool makers ha’ ode- | that th ho accuse the Sheffield ufacturers of lack of - 
THE IRON, ©O AND GENERAL TRADES iefly for There is, prise with wey without 
OF BIRMINGHAM, WOLVERHAMPTON, AND generally, as I pointed out last week, a serious falling off in the | the extensions recently made, and now made, to our produc- 
OTHER DISTRICTS. weight of new work coming fi » and in i tive powers. 


ORDERS are still somewhat slow in arriving at the works, other 
than the sheet mills, and trade is again gradually assuming the 
hand-to-mouth character which it wore some time ago. The 
improvement which manifested itself a month back has 

been maintained, and it is not now an easy matter to keep the mi 
in anything like full employ. 

The chief source of compaint, however, continues to be the low 
rices which rule, due, not a little, to the competition other 
istricts, whose facilities are greater for shipment. Certain 

of the marked bar firms have recen' received some new 
7 nape: one but they are small, and most is doing by 
makers of medium and common descriptions. The £7 10s. 
| mpm for marked bars is scarcely more than nominal, 
or even where orders are invoiced at the , considerable dis- 
counts and rebates are allowed when the settlement has to be made, 
which largely reduces the —— rice. £6 10s. continues to be 
the figure for medium class , and £6 to £5 15s. for common. 

Fair orders for merchant iron have lately been received on export 
account from Australia and South America, and some i 

ifications from the Government sources have also reached the 
district. Angles and tees are in moderate request, i ly 
those of the medium quality, but more would be done if it were not 
for the North of England competition. 

The Lower Church-lane Ironworks, Tipton, which have been 
standing for more than two years, have been purchased by Messrs. 
Paddock Bros., of the Phoenix Ironworks, Cradley, will be 
put upon the manufacture of bars of all descriptions. 

Hoops are not in vigorous demand, and no v substantial 
improvement can be recorded in the tube strip e. Stafford- 
shire prices have, therefore, to be kept low. £6 5s. to £6 10s. 
at the works is about the price for fair qualities. Minimum 
descriptions can be got at slightly less. 

Galvanisers are not placing many new orders for sheets. Prices 
of sheets keep up better than for any other description of iron. 
Singles are pri at £7, ora little under, e hing views 
upon the exact nature of the order offered. Doubles are £7 7s. 6d. 
to £7 10s. as the minimum, and range in some cases up to £8. 
Lattens are 20s. additional. 

The little spent in trade which we have lately experienced has 
not benefitted the plate-makers. Tank plates are quoted from £7 

wards at works, and common boiler plates are £7 10s. to £8, 
while for superior sorts £8 10s. to £9 is demanded. 

Pig vendors in Wolverhampton yesterday, and in Birmingham 
this—Thursday—afternoon, were free to admit that prices of 
common sorts made outside this district are easier by, in some 
cases, fully 1s. per ton, compared with a month or so ago. Best 
mine pigs, hot air, range in price from £3 to £3 5s. and £3 7s. 6d. 
per ton; cold air averages about £4 5s. ton; part-mine, £2 5s. 
to £2 7s. 6d.; cinder iron, £1 17s. 6d., £2, and £2 2s. 6d. 

The iron market is but little affected by the action which some 
of the colliers have taken in giving fourteen days’ notice for an 
advance of 4d. per day or stint in the thick coal seams, and 2d. 
= day in the thin coal seams. The Central Strike Committee 

requested those miners who have not given the notice to do so 
to-morrow—Saturday—but it is scarcely fikel ly that there will be 

general determined movement for the rise. 

ow that the strike is at an end, coal suitable for the ironworks 
and manufactories is in over-abundant supply, and rates have a 
tendency to ease. Staffordshire prices were this afternoon named 
as :—Best thick—furnace—coal, 9s. to 10s.; mill coal, 7s. to 8s.; 
forge, 6s. to 6s. 6d.; rough slack, 5s.; and fine, 3s. per box. 


lls.; deep one-way, 10s.; cobbles, 9s.; fuel from the shallow 
less as to the several qualities; forge coal, 
coal, 5s.; rough slack, 5s. to 4s.; and fine 


There is a proposal to reconstruct the firm of John Bagnall and 


So satisfied are Messrs. Tangyes, Birmingham, with the first 
year’s ne the scheme under which they issue bonds to 
a certain number of their employés, so as to give them a sort of 
industrial ership, that they have just determined that the 

item s' be extended so as to operate in the proportion of 
_ one bond to twenty-five men, instead of as previously, one 
bond to forty men. Referring to the accident fund, Mr. Richard 
Tangye has stated that it was capable of proof that more than 
nine-tenths of the accidents at the works during the past year 
would not have come under the operation of the Employers’ 
Liability Act. The Messrs. Tangye on Tuesday made a donation 
of £200 to the sick fund at the works, to provide the nucleus of an 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Busi throughout the iron trade of this district 
is in settling down into a depressed condition, and there isa 
decitied falling off in the weight of new orders coming forward as 
compared with a few weeks back. The prospects of trade in the 
immediate future are so discouraging that buyers are disposed 
rather to wait than give out any orders that can be held back, and 
the present actual requirements of consumers appear to be very 

So far as the prices quoted are concerned there is no 
material change, but the market has lost the tendency towards 
firmness noticeable time back, and — are 
open to take the low prices at whi usiness was previ i 
done, whilst there is more disposition to sell for long bos | 
deli: at the present low rates. 

The chester iron market on Tuesday brought together a good 
average attend » but busi generally was extremely quiet, 
with, if anything, an easier tone both in pig and finished iron, 
enquiries for which, as a rule, were very s in weight. Lanca- 
shire pig iron makers still quote 41s. for forge, and 42s. for 
foundry, less 24 per cent., delivered equal to Manchester, but they 
are getting very few new orders. In district brands sellers are again 
open to take 41s. 6d. to 42s. 6d., less 24 for —~- and foundry Lincoln- 
shire delivered here, with contracts extended well over the first half 
of next year at these figures, and Derbyshire brands are to be got at 
about 1s. per ton more. Middlesbrough iron is also being offered 
here at low figures, and good foundry ds could be got delivered 
equal to Manchester over a considerable portion of next year at 
about 44s. 4d. net cash, with forge qualities offering at about 3s. 
per ton under this " 

The hematite e continues without improvement, and it is 
only at extremely low prices that business of any weight can be 
done, 52s. 6d. to 53s., less 24, being figures which in some cases 
would be taken readily for good foundry brands delivered into this 

jistrict. 

In the manufactured iron trade most of the makers in this 
district are being kept fairly well a op on work in hand; but 
except that sheets continue in tolerably good demand for shipmen 
new orders are only coming fo: 
upward movement in prices has loned. ers, 
ever, still hold firmly to £5 12s. 6d. for North Staffordshire and 
good qualities of Lancashire bars delivered into this district, and it 
is only here and there that some local brands are to be had for 
less ; local made hoops are quoted at £6 2s. 6d., and qualities 
of Lancashire sheets at about £7 5s. per ton deli here. 

Some branches of the engineering trade are still being kept 
tolerably well supplied with ange Me it has to be com: 
for at extremely low prices. Messrs. Ashbury and Co., of - 
chester, have secured the contract for the whole of the rolling 


stock on the new Mersey Tunnel Railway, and they have also other 
good orders in prospect. Locomotive builders 


and boiler-makers 


ti were as follows :—Best deep—house— | P®' 


have comparati' 
work now in hand 
Messrs. Wm. Collier and Co., of Manchester, are completing for 
delivery the entire plant of machinery for a railway carriage and 
wagon repairing shop in the Brazils. The order embraces the ordi- 
nary class of tools, such as wheel, tire, and axle lathes, wheel- 
forcing machine, and planing machines, &c.; but in several of the 
machine tools special features have been introduced which it will 
be of interest to notice. One of these is an improved planing 
machine, in which all upright rods and screws are placed inside 
the box upright, where ey are thoroughly protected from 
any liability to injury, and the gearing and pulleys are 
on a foot-plate behind the upright, thus enabling 
the workman to set work from either side, and leaving 
the front of the machine perfectly clear. There is also attached to 
the cross slide a shaft with gearing to raise and lower it from the 
end instead of from the top of the upright, as is usually done, and 
a special adjustable feed motion is provided, useful for finishing 
laning, and in which the traverse can, if required, be made up to 
in. to each stroke of the table. Another tool of special design is 
a spring-making hine, which emb all the operations of 
shearing to length, tapering the plate, punching the centre hole, 
cutting out the slot, pressing in the nib, and spearing the points, 
and it is very compact throughout in its arrangement. Amongst 
other tools of a special character that are being made by the firm 
are an improv pas machine for cutting off when cold the 
pins left on the bolts by the heading machine; a bolt, rivet, and 
spike heading machine to make bolts, rivets or spikes up to lhin. 
i 18in. long, and a special po apparatus for re- 
boring and re-planing locomotive cylinders whilst fixed in their 
places. 


The promoters of the Manchester Ship Canal are woe J this 
week a new pamphlet, with col d map and descriptions of their 
revised scheme. An outline has already been given in THE ENGINEER 
of the main features of the revised scheme, but I may add one or 
two further particulars from the new phlet. e docks at 
Manchester have been entirely remodelled, and, instead of one 
lesigned, whic ill afford a greater length of quay space, an 

they will be entered from the canal by 
Trafford Bri All of these docks will allow of steamers of 
size to unk at their quays, 26ft. of water being maintai 
The alterations which have been made with regard to the estuary 
have already been referred to, and along the course of the new 
channel, which is to be constructed to avoid the estuary, locks will 
be provided through the embankment opposite the existing docks 
at Runcorn, Weston Point, and Ellesmere Port, to enable vessels 
to pass in or out of the estuary. As sea-going vessels can only 
reach the Upper Mersey ports at spring tides, it is claimed by the 
promoters that the canal will be of great advantage to them as 
enabling them to reach their port — waiting in the Lower 
to do. 

business quietened down considerably, as 
the result of the continued mild weather, and there is, if anything 
rather an easier tone in prices, ~~ there has been no actual 
giving way in the quo tes. The better qualities of round coal 
are in fair demand for house fire purposes, but other classes of fuel 
meet with only a slow sale, and inferior descriptions of steam fuel 
are plentiful in the market. At the pit mouth prices average 
about as under:—Best coal, 9s. 6d.; seconds, 7s. 6d.; common 
house fire 6s. 6d.; steam and forge coals, 5s. 6d. to 6s.; 
burgy, 4s. 6d. to 5s.; good slack, 4s.; and common about 3s, 


r ton. 

In the shipping trade there is rather a lull, and Lancashire 
steam coal, delivered at the high level, Li or the Garston 
Docks, does not average more than 7s. 3d. to 7s. 6d. per ton. 

Nominally, the agitation for an advance of wages is still being 
carried on amongst the miners in the West Lancashire district, but 
no definite action has yet been decided upon. 

Barrow.—I hear it stated that an improvement has taken place 
during the week in the number of inquiries coming to hand from 
both home and foreign consumers for hematite pig iron. It may only 
be that buyers wy a been holding back are forced to pure! a 
little heavier for immediate requirements. If this is the case, the 
present change will not be sustained. Makers, however, appear 
very hopeful, and expect that during the coming winter new 
developments will take place. This expectation is somewhat borne 
out by the facts that many departments of the steel trade exhibit 
greater impetus. The output is, on the whole, well maintained, 
and it is not thought that a further restriction will be necessary. 
Quotations are unchanged, 43s. still representing mixed parcels of 

mer iron, and 42s. No. 3 forge per ton net at works prompt 
delivery. The steel trade, as I notice e, is somewhat brisker, 
and business is steadier. Rails show moderate inquiries at from 
£4 10s. to £5 per ton net at works. Hoops are in good — 
and the wire trade keeps good on the whole, orders bei irly 
abundant. Engineering and iron founding are in an unsatis- 
factory state. Shipbuilders are doing rather better, and some 
large orders are e . Iron ore easier at last week’s rates. 
Coal and coke dull. Shipping quiet. 


many cases engineers 
vely little * nothing to follow on with after the 
run off, 


Mersey, as they are now com) 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent. 

THE success of an American firm of rail makers in securing a 
10,000-ton order for the Canadian and Pacific Railway has not 
excited so much interest here as the Americans a to have 
sie ema Steel rails are a lost industry for Sh id. Iam 
informed that the last raiJs to be rolled in this town were turned 
out three weeks ago by Messrs. Charles Cammell and Co., who will 

ilways, and at Worki m for export vi 
order stated to have been by | 
Cammell and Co. for New South Wales. This is, no doubt, part 
of the work which the New South Wales Government were anxious 
to give to some enterprising firm who would localise the iron and 
steel industry in that colony. At 28} dols. a ton, the American 
company cannot make much out of their Canadian contract. 

Some interesting facts have been disclosed during the steel con- 
troversy. Messrs. Vickers, Sons, and Co., for example, are stated 
to have eight furnaces of 10 tons oy. from which they have 
cast ingots of 70 and 80 tons in weight, and with a push could cast 
ingots of 100 tons from the same furnaces. Their hammers —— 
from a very small size up to and including one with a tup of 15 
tons and 10ft. stroke. Messrs. Vickers have also a ro 
mill for the production of large gun jackets, for which they 
have.a great demand. Messrs. Cammell and Co., at Grimes- 
thorpe Steel Works, have nine melting furnaces of 6 to 12 tons 
capacity, and are building three new furnaces to melt 20 tons 
each. For manipulating these they have a spacious hammer shop, 
in which stands a large steam mer with a 4 of about 
25 tons weight, surrounded with suitable cranes reheating 
furnaces. also have in hand a 100-ton crane and 50-ton 
ladle, which will enable them to undertake forgings of very large 
size. Messrs. Thos. Firth and Sons have been engaged in the gun 
trade for over twenty-three years, during which they have 
gun they can i oO wi 
out of crucibles alone, and latterly they have made provision 
Wy which they are able to cast about 50-ton ingots, which 

ey expect to increase to 90 or 100 tons. For hammering t 
they have, amongst others, two hammers with tups of 25 tons 
weight each, 10ft. stroke, and working at 601b. steam DY pss nd 
Messrs. Firth are thus able to deal with the heaviest kind of forgings 
that may be required for some time tocome. It is thus pretty clear 


The resolution of the shareholders in the Mill Dam Mining Com- 
pany to close their works has now taken effect. The works are 
closed, and the plant is to be of, an intimation which has 
caused much distress amongst the lead miners of Eyam, Bradwell, 
and Great Hucklow. The chief part of the Pege was 
several years ago, since which time the population of these places 
has considerably decreased. The lead industry in North . 
shire is entirely profitless at present ; but hundreds of people cling 
to their little patches, and warmly retain their ancient right in the 
King’s Field—a wide stretch of country where ig | ve the 
privilege of going on any person’s land and or ore. If 
they are successful, they can insist on a road to river or highway, 
the only condition being that a certain portion of the ore goes to 
the Crown. All who buy land in the King’s Field, which includes 
most of North Derbyshire, buy it subject to that right. 

The municipal elections this year have one feature of trade 
interest. In the Ecclesall, commonly called ‘‘ the Waterloo ward,” 
placards are issued strongly condemning the Government for send- 
ing contracts out of the country for steel rails while our own 
workmen are a They are also denounced for be 
powder from abroad, which discourages lish powder firms from 
putting themselves in a position to deliver supplies in case of 
war. a e second count in the indictment is headed, ‘‘ We have 
no ler.” 

. R. F. Drury, of the Patent-office, Sheffield, gives manu- 
facturers the interesting information that fi 
formerly could only be registered in conjunction with a device, may 
now be registered alone. 

A remarkable case of foolhardiness in collieries is reported from 
Woodthorpe pit. William White, an intake collier, was leaving 
work, when he and several other miners attempted to get ona 
train of empty corves which were being drawn towards the pit 
bottom. ite leaped too high, caught his head against the roof. 
became entangled in the corves, an ke his back and legs. He 
died almost instantaneously. The others escaped, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


condi 5 market held at Mi h on 
last was fairly well attended, and some of the inakers qumeoien 


in making sales at a price. Consumers, however, are mye y= | 
keeping back their orders in the expectation that prices 
still lower as soon as the shipping season has closed. 
are quoting 36s. 6d. to 37s. per ton for No. 3 g.m.b. for prom 
delivery. Most of them are sufficiently supplied with pa ne or 
the actual present, and are very reluctant to offer at below the 
figure named. Merchants, however, who are not troubled with 
any compunctions are freely quoting 36s. 3d. for prompt and 
35s. 9d. for forward delivery. They are able to offer only small lots 
for immediate delivery, and buyers are not eager to commit them- 
selves far head. For forge iron 34s. per ton is usually asked, buta 
certain quantity is said to have changed hands at 6d. less. 

Warrants are freely quoted at 35s, 9d. per ton, but purchasers 
are not to be found. 

Messrs. Connal and Co.’s stocks of pig iron both at Glasgow and 
Middlesbrough have been further reduced during the past week, 
the former by 871 and the latter by 510 tons. 


Shipments of fis iron from the Tees have improved during the 
last few days. The combination ironmasters, at a recent meeting, 
gave out this as their reason for deciding not further to reduce 


their output at present. The general impression is, however, that 
further restriction by agreement was found impracticable, and 
that the on haw fallen to pieces from its own inherent ess. 
Up to Monday night 56,297 tons of pig iron had been shipped this 
month, that quantity being about 5000 tons less than was shipped 
during the corresponding portion of September. 
In ufactured iron and steel, things are no worse than they 
were a week ago. Orders for plates, angles, and bars are being 
iven out, but only slowly. The North-Eastern Railway Com 
just ordered a quantity of steel rails sufficient to three 
firms in the Cleveland district busy for some time. Of a total of 
20,000 tons, 9000 tons have been placed with Messrs. Bolckow, 
pean gen and Co., 6000 tons with the North-Eastern Steel Com- 
se? ge 5000 tons with the Darlington Steel and Iron Company. 
es the above, Messrs. Bolckow, Vaughan, and Co. have orders 
for tin bars and steel ship-plates, which will keep their mills at 
"The Wer Hartlepool Rolling Mills, which were restarted a f 
e West ills, w! were a fort- 
night ago, have again been closed, having completed the whole of 
the orders upon their books. The Hartlepool Malleable Ironworks, 
which have been idle some time, was, however, reopened on Monday, 
and will give employment to about 400 men for a time. 
Prices of finished iron are unchanged, ship plates being £5 per 
ton, angles £4 15s., and common bars £5 2s. ba all free on trucks 
at makers’ works, cash 10th, less 24 per cent. Puddle bars are 
£3 5s. per ton net, free on trucks at makers’ works. The price of 
per ton as fixed by the combina- 


The Richmond Ironworks at Stockton, which have been closed 
for a number of years, are about to be ed shortly for the manu- 
facture of thin sheets and bar iron. e ostensible lessee is Mr. 
Wn. Gill, formerly of the Teeside Ironworks. 

The Wellington Foundry, Middlesbrough, is to be re-started by 
Messrs. Stainton and Jones, late of Stockton. They will make 
iron castings of all kinds. It is eight or nine years since this foun- 

was at work. 

me indication of improvement in the of steam 
owners may be found in the fact that three or four of Messrs. Turn- 
bull and Co.’s steamers, which have been idle at Whitby for many 
weeks, are now being got ready for sea, having in view employment 
in the Black Sea grain trade. 

Triple expansion marine engines continue to grow in public esti- 
mation. A vessel called the Shagbroke has just been built by 
Messrs. Wm. Gray and Co., of West Hartlepool, and engined on 


the triple by the Wallsend Slipway Company. She 
steamed with her new engines from Wallsend to l a few 
days since. The steam was at 1501b. per square inch, and the 


number of revolutions obtained was ninety. The vessel had no 
‘o on board, and no tests of speed or fuel consumption were 
e; but it was clear that more than usual steadiness of the 
machinery, and freedom from vibration on the part of the vessel. 
were obtained. This is probably due to distributing the effects of 


ling | the revolving and reciprocating weights over more bearing, and a 


larger area of bed-plate. When inverted marine engines were first 
introduced—about the year 1851—a short centre t was used, 
having a crank at each end and a bearing at each neck. These 
short shafts soon began to give trouble, and double crank shafts 
with four ings were substituted with good results, The three- 
throw crank shaft now used for triple engines goes still further in 
the same direction, and with continued advantage; but after all, 
the great thing to secure steadiness in any engine is to make sure 
by calculation that the revolving weights are fully counter- 
balanced, and the reciprocating weights as nearly so as possible. 
The comparative merits of iron and steel locomotive crank axles 
still — a place ber of 
engineers. ere is a gene! eeling that as regards steel it 
not enough to produce magnificent samples, and quote un- 
ted tests. That sort of thing, and steel 


hese | generally at Iron and Steel Institute meetings, has ps late been 


carried almost usque ad nauseam by mem having 

interests in theresults. Mr, Baker’s Montreal paper on the Fi 
all the usual tests at makers’ works,were liable to break or tear 


(From our own Co pond 
Sons. 
extra 
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ht across unless the sheared edges were first 
, or the whole made red hot after sh 
He also told how these plates could not be 
and satisfactoril haya cold, because they sprung, 
and that when bent hot they needed to be after- 
wards set cold, because they contracted unevenly 
in cooling, Details of this "ind are not usuall 
mentioned by the readers of steel papers, and 

hinted at in course of the discussion, they are 
rather repelled as calumnies than considered 
fairly and scientifically, as would be done by 
men really seeking after knowledge and truth. 
It follows from Mr. Baker’s experience, which is 
abundant! — by that of others, that if 
anything be done to a steel plate, whether in the 
hen of punching, or shearing, or local-heating, at 
pe {sr riod of manipulating it, it must afterwards, 
nally, be annealed, to avoid risk of treacher- 
pe behaviour ; and this is true, no matter what 
results may have been previously obtained by 


testing. 

The great amount of necessitated by the 
extension of the use of steel raised a demand 
for improved testing machinery. The self-record 


ing machine designed by Mr, Hart- 

d by Messrs. Joshua 
Bacto and Co., of Leeds, is getting more and 
» more into favour, and but for its somewhat heavy 
cost, would soon find its way into almost every 
pr a Ayr and steel are made or used in 


—_ It is strange, however, that no tool 
yet roduced machine able to 

edges of test-pieces quickly and cheaply. 
prepared they cost half- 


apiece, which is simply preposterous, considering 
wel are required by the score, and that except ot for 
ding intonation the ey is entirely thrown 
away. What is isa milling machine 
with cylindrical about lft. 
The test-pieces, about 16in. long by 2hin. b 
should be placed side by ee and eae together 
to a total width of, oe ir of milling 
tools with axes paralle: right angles 
to either edge of the plates, should be so held by 
the machine that they could be brought together 
until there was only the a 2in. between 
them, which interval would be occupied by the 
group of test-pieces. The milling tool mandrils 
must, of course, rotate; and must also traverse 
lengthwise the edges of the test-pieces for, sa 
10in. The ends of the latter might be left rough, 
Such a machine would be extremely simple, and 
ought to be cheap, It would prepare a dozen 
samples of jin. p te or bar just as they came 
from the shears by traversing 10in. of their length 
two or three times, and instead of half-a-crown 
as the cost of preparing each sample, that sum 
— to defray the cost of the whole dozen. 

t was rumoured that the South Gare break- 
water, forming the southern point of the mouth 
sisted, ty the con the 
Pp y the sea during the 
recent. gale. This, however, turns out to be 
iacorrect. A portion of the scaffolding was some- 
what damaged, but itself snd 
unaffected. During the a e ue laden 
with American oak came ashore 
The crew were saved by the Redcar life-boat. 
The vessel itself has since broken in two, and will | ing 
become a complete wreck. 


NOTES FROM SCOTLAND. 

(From our own Correspondent.) 
Tue Scotch iron trade is in much the same 
ition as it was a week ago. Warrants have 
in fair request in the course of the week at 
prices which, on the whole, appeared to indicate 
that there was considerable firmness in the 
market. For makers’ iron the inquiry is also 
moderately good, Scotch pi just now in 
extra demand for Russia Rs Ca in anticipa- 
tion of wintry weather interrupting the ee 
tion. The continental i ay is also considerable 
for the season. The total shipments of pigs for 
the 10,245 tons against 11, 
in ti a sana week, and 16,440 tons in the 
—— ding week of 1883. By the lighting of 
tional furnace at Langloan there are now 
ninety-five in blast, compared with 104 twelve 

months ago. The stock of pig iron in 
Connal and Co.’s Glasgow stores shows a reduc- 

tion for the week of 1000 tons. 

Business was done in the warrant market on 
Friday at 41s, and on Monday at 
41s, . to 41s. 8d. 41s. 9d. cash, and 
41s. 9d, to 41s, 11d. month, At Tuesday's 
market transactions occurred at 41s. 9d. to 
41s. 94d cash, and 41s. 11d. to 41s. 114d. one 


month, A good business was done on Wednes- 
day at 41s. 94d. to 41s. 104d. cash. To-day— 
ere was no t 


a holiday, t 


A few of the secondary kinds of makers’ iron 
are 6d. cheaper, but the best qualities are 
unchanged, as follows:—Gartsherrie, f.o.b., at 
Glasgow, per ton, No. 1, 55s, 9d.; No. 3, 50s. 6d.; 
Coltness, 60s. and 52s.; loan, 58s. and 
52s.; Summerlee, 54s, and 47s. 3d.; Calder, | rail 
53s. 6d. and 47s. 6d.; Carnbroe, 50s. 9d. to 
47s.; re: 48s. 6d. and 45s.; Monkland, 43s. 9d. 
and 40s. 9d.; Quarter, 42s, 6d.; 


mouth 49s. (specially selected, 5s, 6d.) and 

; Kinneil, at Bo'ness, 44s. and 43s. 
ian at ‘Ardrossan, 50s. 6d. and 43s.; - 
ton, 44s. and 40s. 9d.; Dalmellington, 47s. 6d. 
and 43s, 6d. 

The shipments from Glasgow in the past week 
of iron and steel manufactures included five loco- 
motives for Bombay valued ai £8500, and one 
for Otago, £1160; machinery, £6010; a steam 
launch and es for Calcutta, £2206 ; ape | 
machines, £2700; steel goods, 
general iron manufactures, 500, 

In the western districts of Scotland the coal 
trade is fairly active as far as the inquiry 
for household sorts, but the ipp ping demand 
continues quiet, and at many 0 f the pits the 
colliers are wor short Seen, The week's 
shipments from Glasgow included 2040 tons 
for Francisco, 1600 tons to Rochefort, 1000 
tons for Bordeaux, and smaller quantities else- 
where. Shipping orders in Fifeshire are the 
ge of pressing, and it has been neces- 

in some cases to sell at rather lower 
prices. As As the miners on working steadily, there 
ulation of unsold coals at some of the 


y eau of the backward 


pits. At Grangemouth the Pog yg were 7903 
tons; Troon, 7678; and Ayr, 6939 tons. On 
u the inquiry for 

is dull all over the coun _ 

Reports were submitted from the Fife and 
Clackmannan collieries at a m of the 
Miners’ Executive Board, held at Dumfriesshire a 
few days ago, showing ‘that deputations of the 
men had waited on the employers, soliciting an 


advance of wages to the extent of 15 per cent., or parte 4 


6d. a day. It ap that the masters were 
desirous to meet the wishes of the men, but could 
not do so at present, as prices for some qualities 
of coal have fallen 3d. a ton. 

The students of the Institution of Civil Engi- 
neers, resident in Glasgow district, have con- 
stituted themselves into a local branch, 
elected office-bearers and an executive committee 
for the ensuing twelve months. 

An important addition has just been made to 
a Binend Works of the Burntisland Oil Com- 

, and their retorts are now Bs yay of dealing 

‘an output of 500 tons of a day, which 

will yield ut four millions of gallons of oll pee 
annum, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


A LEADING ironmaster with whom I conversed 
this week said: ‘‘ No one but those in the trade 
know the extreme badness of the times. And to 
make matters worse, while orders are few and 
far between, our ‘manipulation is so narrowly 


scrutinised by fo ers, and our cost sheets so 
keenly analysed, that they are able in many 
instances to get work that would otherwise have 


been ours.” From one end of the iron district to 
the other I cannot see any hopeful sign. It is 
true that some small undertakings are being re- 
started—such as the College Ironworks, Llandaff 
—and another gratifying fact is that the notice to 
the men at bec | Iron and Steel Works has 
been withd gainst this I must place 
short time and p onauite despondency in every 
direction, and the impending closing again of 
Cyfarthfa Works. The steel works at this place, 
at an immense cost, and s ee with 
plant—as illustrated lately in THE ENGINEER— 
bf the latest and best description, have never 
been started. The work done there has been 
accomplished by the furnaces and a few of the 
mills. Latterly the chief business has been turn- 
ing out pig; and a great accumulation has been 
the result. Thisis now, I am given to understand, 
to end after a month from date, and a large 


ped. 
tends of Cyfarthfa is also not so brisk 
as one could wish to see, and very little has been 
done at the Castle Hill this week. Iam sorry to 
find also in my inquiries about the ports that 
coal is “‘ weakening.” A considerable shipper 
says: ‘* People who have made long contracts are 
naffected as yet, and they give a certain amount 
of activity to the railways and the docks; but it 
cannot be concealed that new business is lessen- 
: ing, and that some collieries already begin to 
eel it. 

Thus, prospects for the two great industries of 
Wales are not so encouraging as one would like 
to state. I must confess that I see little hope 
for a revival of the iron trade this year. Extra 
competition, the longer life of a steel rail com- 
pared with an iron rail, forbid any ‘‘ boom,” until 
some new country is 9 ed out for railways; for 
are simply “ and cheese business.” 

In respect of coal Iam more hopeful. This is 
only a temporary lull. The vigour with which 
new collieries are being opened out, and the num- 
ber of projections imply in 
the future. The M rawshay, I see, are 
offering sites for building seam: at their new 
collieries near Ynysybwl. ese will be sold by 
auction to highest bidder, on Welnosdsy next, at 
Pontypridd. 

Reference was made in THE ENGINEER lately 
to the i ing use of hauling engines in 
collieries, In this district, as one colliery work- 
ings have been extended, this has been strikingly 
shown, and a capital engine, phan noted and 
described in THE ENGINEER, from the foundry of 
Mr. H. W. Lewis, Treherbert, has been exten- 
sively purchased, both for home and e work, 

Mwyndy hematite mines, works, plant, 
near trissaint, and well prin Oy near the 
Great Western aystem, are, I see, to be sold. I 
am reminded of this class of mine, and of the 
Forest of Dean ones, of a prejudice of Rowland 
Fothergill in favour of Welsh mine. ‘‘ There is 
no good in this red stuff,” he exclaimed. Now it 
is only “‘ red stuff” that is used, and Welsh mine 
is only worked when met with in collieries. 

la Coch, under the management of Mr. 
Evans, formerly of Harris’s Deep gy a is 
being floated as a limited company. The pro- 
jector’s is a tempting one. 

FP nd, ing of Parliament reminds me of the 

ills that are to be brought forward for 
Wales. The Taff Vale and the Rhymney Rail- 

— are to come into collision. I note, too, the 
earliest whisper of something intended when the 
Rhymney and Great Western joint line run into 
Merthyr. It is probable that this branch will 
give a direct route to London, vid Pontypool-road 
and Newport. The Taff Com’ op intends to move 
for a line from Llandaff to the eastern end of the 
new Roath Dock. This will be a serious blow to 
the Rhymney, if gained 5 but the fight will bea 
severe one, and especial and Taff 
interests are led into oo W. T. Lewis 
on the one hand, and Mer’ on the other. 
In addition to this sate, the Taff Vale are 
booked for a line to Barry, and Lord Bute for a 
great railway Cardiff with the 
Rhondda an e Glamo Canal scheme. 
There will be no Barry fig ¥ next year, but a 
series of contests quite as severely waged. 

An effort is being made to Bm collision 
between enginemen and oes and substitute 
eight hours for the twelve hours’ work at present. 

The Dowlais doctors’ dispute is being settled in 
the spirit of my suggestion. Losing Dr. Cress- 
well, with his twenty-five years’ experience and 
great surgical skill, would be a mity. The 


eae, yo of Gelli and Tynybedw are offering |. 


overtures to end the strike. 
A French coal brig blew up at Porthcawl this 
week, Cause surmised, but not stated. 


THE PATENT: JOURNAL. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales 


Index, and giving the numbers there found, which only 


refer to the pages in place of turning to those pages and 
finding the number the y 


Applications for L Letters Patent. 
*,* When patents have been “comm the 
name ond address of the 
printed in italics. 
14th October, 1884. 
13,587, Hosiery Macuinegs, B. Kerr and 
ewton, Leicester. 
18,538, TABLE Cur.ery, C. H. Wood, Sheffield. 


13, 539. Boor Makina and Boor Stanps, J. 
Bulmer, Leeds. 


18,541, MECHANICAL Proputsion of &., E. 
Butier, Newbury. 

13,542. PieasurE Boats, &., H. Ault, 
Barrow 


18,543. for Pusitic TELEPHONEs, 
J. J. Mann, Radcliffe. 

18,544. EXCAVATING and. Drais, R. M. 
Whitaker, Skipton. 

13,545. Hancine and Drawinc Winpow Curtains, E. 
‘Ashton and T. Aldous, Manchester. 

13,546. Precision VALVE Gear for Steam Enorvxzs, L. 

ebretsen, Liverpool. 

13,547. Mariners’ Compasses, W. Batty, Li 

13, 548. VarnisH for OINTMENT W. 
Manchester. 
8,549. Braipine the Epaxs of Hats, &., F. W. Cheet- 
Manchester. 

18,559. RecuLatine the Tension [of Corps, W. 
Dobson, Manchester. 

13,551. for Toots, W. England, jun., London. 

13,552. Hanpies of TaBLe Knives, &c., W. England, 
jun., London. 

13,553. Soar, B. Hammond, Guildford. 

13,554. Lock Furwirure, R. C. Jones and J. W. 


junningham, London, 
18, Frame tor Reapinc Giasses, &c., J. Granger, 


13,556. Winpow-sasH Fastener, A, C. Carver, London. 
13,557. Coupuines for RoLiine Srock, J. 
arling, Glasgow. 
&c., Brakes, T. W. Ward and J. 


13,559. GuaRps for Burcuers’, &c., Knives, J. Mills, 
Bheifield. 


13,560. Coatine Iron, &., with Tix, &., A. Guten- 
sohn, London. 

13,561. Printep WaTerPRoor Paper, H. P. Howard 
and 8. and F. Jones, London. 

13,562. Cigar Houpers, J. C. Macdona, West Kirby. 

13, 563. Horse Hircuine Device, H. J. Allison.—(Z. 
Harrison, U.S.) 

13,564. Encings, W. 
Patterson, London. 

13,565, CovERING for Sprinnine Macurygs, J. 
Quinlan and G. Carr, Lo: 

13, J. Armstrong, New 


13 Enornes, J. Armstrong, Swindon. 
13,568. Hart Brusues, W. H. Mann, Lon 
13,569. Hooxs for ok 
ELEASING Boats, &c., G. Davidson and J. Hays, 
London. 
13,570. Hooxs for Mrve Caces, G. Davidson and J. 


ys, wd 

ae Hooks for Boats, G. Davidson and J. Hays, 
ndon. 

a. beg for Preserves, R. Holbrook, South 


orw: 

13,573. Motive Power Enornes, J. 8. Fairfax, London, 

PeramMBuLator, H. Dinn and G. B. Richards, 

naon. 

13,575. Guns and Provectites, T. W. Rammell, 
London. 

13,576. Suspenpine, &c., Erecrric Lamps, T. H. Har- 
rison, London. 

13, 577. Printine, H. J. Haddan.—(H. P. 

13,578, Sarety Va.ves,.H. J. Haddan.—(G. H. Crosby, 


0.8. 

13,579. from O11, H. H. Lake. 

U. 

13,580. Extractine from O11, H. H. Lake. 
H. . Smith, U.S. 

18,581. Nur Locks, H H. Lake.—(J. P. Ball, N. M. 
Bennett, and M. B. Bates, U.8.) 

18,582. Lirrine Jacks, H. "H. Lake. —(J. Chase, U.S.) 

13,583. BaLe-ties, H. H. Lake.—(¥F. Cook, U.S.) 

13,584. Sarery Vatves, H. H. Lake.—(F. 4. Hills, U.S.) 

13,585. Bau Bearines for VeLocipepes, H. H. Lake. 
—(J. & Murray, U.S.) 

18,586. Burron-HoLe for 
Macuines, W. H. Gilbert, London. 

13,587. Roastine of Fisres, E. Capitaine.—(Dr. Baur, 
Stuttgart.) 

13,588. Rurirication of Waters, E. Capitaine.—(M. 
Nahnsen, Elbe.) 

13,589. te &c., Pumps, E. G. Brewer.—(M. Coryell 
and F. M. Wheeler, U.S.) 

13,590. Propucinc ALKALI CaRpBonaTEs, P. Jensen,— 
(A. Vogt and A. Figge, Westerhausen.) 

13,591. WeELt for ADJUSTING ANGLERS’ FLoatTs, &., W. 
‘Abbott, London. 

13,592. Ocean and TRANSPORTATION, R, 
Gordon, London. 

Frrepiaces for Heatixe Porrery, &c., 

01 


ndaon. 
Macuine Bettine, Banps, &c., G. 8. Sapsworth, 


don. 

13,595. SEMAPHORE, &c., Lieuts, A. J. Boult.— 
S. Piper, Canada. a.) 

13,596. GELATINE PLatEs for use in A. 
J. Boult.—(@. Bastman and W. H. Walker, U.S.) 

13,597. Brits for Horses, A. Thornton, London. 

13,598. Permanent Way of Kattways, J. Brown, 
London. 

13,599, Propuctne a Doucue or Jet of Water, &c., W. 

Nathan, London. 
18,600, ‘Tis and Scarfs, F, Theak and A. Le May, 


15th October, 1884. 


13,601. AvuToMATICALLY Frepinc RatcHet or DRILL 
Braces, E. Parfitt, London. 

13,602. Pavina for CARRIAGE Ways, D. Allport, 
R. C. Sa: Newport. 

18,603. .VENGER’S CART, yer, Ne 

18, "604. MEDICAL PREPARATION, E. A, "Parnell, Liver- 

islets. Locks or Latcues, H. Nance, Liverpool. 

18,606. Ferry Bripces, C. W. Vosper and R. L. 
Batchelor, Plymouth. 

MeTAL Beaps, R. and J. Walsham, Birming- 


18,4 608. “TABLE Tones, G. and C. Ball, Birmingham. 
13, and Gas Compressina ENGINEs, Holt, 


13, Ga Gas Consumption Inpicator, &c., T. Thorp, 
and Cosine Taps, &c., W. C. Ainley, 
13, Evectric Contact Makers, M. H. Smith, 
18,613. &e., P. 


‘APER, J. J. Allen, Halifax. 
18,614. ENVELOPE MacHINEs, W. Thompson. —(S. A. 
Grant, U.S.) 


13,616. T: xs and Scarrs, F. Theak and A. Le May, 


Lon 
13,617. MercuriaL Pressure Gavag, 8. M. Yeates, 
London. 


13,618, Busnes &c., J. 
13, 7619. Vatves for and A. Fine- 
'LAPPED AXL! Birmingham. 

13, 621, Kirton, London, 

18,622. REGISTERING "THERMOMETER, &c., W. Miiller. 

—(C. Derckmann, Dortmund.) 
18,623. Borrom Boarps of Boats, &., H. G. Wood, 


Richmond. 
Fixune Sues’ Position on Cxarts, H. Porter, 


mndon. 
13,625. Wire Netrina, W. F. Dennis, London. 
Stonework, E, Wood, London. 
627. THREADING NEEDLES ter SEwInG Macuines, T. 
London. 
13,628. Core Bars for Castinc Meta Pipers, &ec., J. 
Chambers, London. 
13,629. CoaL Tar, &., H. W. Fenner, 


mndon. 
13,630. Hzatixa Sritits or Borers, H. W. Fenner, 
London. 


13,631. Macurves, T. Bradford, London. 
13, 632, Rarupway Mitx-can Tops or Covers, T. A. A. 


‘Amies, Ashbourne. 

Juparxa Distances, W. J. Cock and J. Dow. 

ndon. 

13,634, AppLyinc VENEERS of Woop or other Sus- 
STANCES to CLoTH, &c., Prince of Mantua and Mont- 
ferrat, London. 

13,635. Tea Pors, D. Lindo, London. 

18,696. Sash Lock, F. Howcroft.—(£. 

yam. 

13,637. TzLEcRAPHIC TRANsLaToRs, W’. E. Gedge.—(J. 
K , Duisburg-on-the- Rhine.) 

13,638, Stirreners for Boots and Suozs, G. F. Red- 
fern.—(M. Hynes, W. G. Cruickshank, and B. F. 
Lamb, Canada. 

13,639. Horsgesnog, F. R. Aikman, London. 

13,640. Excravine, C. T. London. 

13,641. Carts for Bakers, &c,, E. H. Weeks, 


13,642. Guns by the Arp of ArtiFicaL Licut, 
W. H. Maw , London. 


18,643. Computine Macuinery, H. London. 
13, 644, &., Apparatus, K. Scherer, 


645. of Anzstuetics, A. T. Clark- 


13,644 646, Gas ne, H. C. Gilchrist, Lond: 
13,647. Movu.pine Svaar, C. and J. Lyle, 
16th October, 1884. 
13,648. Fotpive Paper, J. H. Buxton, D. Braithwaite, 
and M, Smith, Manchester. 
13, and SPILL Houpers, W. E. Hickling, 


ices’ 
13,650. Heatinc Susstances for B. P. 
er, Birmingham. 

13,651. PortaBLe WaGon GavaeE, H. Adair, Ballymena. 
13,652. Crocnet Z. Shrimpton, Redditch. 
13,658. Toy, H. D. Child, Twickenham. 

13,654. Currine Action of 8Hears, R. Hides, Sheffield. 
13,655. Strap R. Ogden, Manc 

13,656. SANITARY Appuiance, E. H. Booth and F. N. 


Cc. Smith, aes, Fone 
13,662. Hook Fastener, J. McKenny, Dublin. 

13, 663, Lire-BEeLTs, &c., 8. Alley, 

13,664. TELEPHONIC CALL APPARATUS, d. Poole and K. 


Maclv ‘er, Manchester. 
13,665, Rattway Rats to Cuatrs, R. Gough, 


18,666. Rovcnine Horses’ Suogs, W. J. Nash, London. 
—l5th October, 1884. 
13,667. ExTRactine Nutrition from Cereals, d&c., A. 
J. Bickmore.—(H. Lehrenkrauss, Stuttgart. 
18, Door Hanpies and Spinpies, 8. Willett, 
mdon. 
18,669. Rar Fastenrnes, B. G. Martin, London. 
13,670. TELEPHONIC APPARATUS, J. Stephen, Glasgow. 
Avromatic Dancine Ficurr, W. Britain 


don. 
13,672. for Purposes, W. G. Apple- 
ford 


i 
13,678. Packine for SturFina-Boxes of &c., 
A. Beldam, London. 
13,674. Insectine STeaM and Arr into Furnaczs, J. 
Clarkson, Leeds. 
18,675. Sprive Marrressss, &c., 1. London. 
13, 676. MeTALLic Protectors for Boots Suogs, J. 
and 8. Moseley, London. 
18, S.aveuTerinc Horses, &c., R. T. Shearman, 
13, ren amt C. F. Cross and J. P. Rickman, 
mdon. 
13,679. CaRRIAGE Rests, J. G. , London. 
18,680. for DRawine and Sprnninc MACHINES, 
C. Coupland, London. 
. Trominc Lamp Wicks, W. R. E. Alexander, 


13,682. TeLEPHony, J. N. McIntire, London, 
Cuucks, J. H. Storey and J. F. Phillips, 
ndaon. 
13,684. Sawrne TrmBer, 8. Pooley, London. 
18,685. ARTILLERY Macuine Gun, &., R. 8. M. de 
Ricci, Hampton Court. 
13,686. gt Botts and Nots, T. Richmond, Not- 


13, Toor, A. M. Clark.—(J. S. McCoy, 


18,688. DoUBLE-BARRELLED 

ARMS, J. Gibson, London. 

18,689. "Hor and CoLD-WATER, &c., VaLvEs, H. Osborne 
and F. Herbert, London. 

13, es and Cocks, J. Waller and B. Farringdon, 

mndon. 

13,691. Distnrectinc Fiuip to Warer- 
CLOSETS, G. Nobes, London. 

pod APranaros for Cuttine Woop, A. L. Dennison, 


BREECH-LOADING Firz- 


168 is Fastenine Suirt Currs, &., W. 


13 604. ll for Cravats, &., T. K. Scruton, 
mdon. 

13,695. SHaDOWLEss Suave for Gas and other Lamps, 
J. H. Weston, London. 

18,696. Propvcine for SurFace PRINTING, 
W. J. er, London. 

13,697. Stgam STEERING GeaR, G. Davidson and R. 
Turnb bull, London. 

13,698, ELECTRICAL Conpuctors, T. J. Handford.—(E. 


nson, U. 
13,699. ‘Bass Ovens, H. G. Harris and G. Beavis, 


Lon 
18, 700. Jorsts, G. Coultas, Londo: 
3,701. TurNinG SHarts, &c., E. P. —(Japy 
go and Co., Paris.) 
18,702. Roab ENGINES, G. F. , Baltimore, U.8. 
18,708. Tires, H. H. Lake.—(J. Munton, U.S.) 
18,704. Warminc Foop, &., J. N. Harvey. —(C. 
Francklyn, U.S.) 
13,705. W. J. Downton.{C. Neili, New 


South €8.) 
18,706. Darness Buckies, H. H. Lake.—(J. D. Robdert- 


son, U.S.) 
18,707. and Iron for Sieepers, A. 
per, London. 
18,708. Manuracturine Cigars, H. H. Lake.—{(B. A. 
Tinchant, Antwerp.) 


17th October, 1884. : 
18,709. Sxors for Horses, &c., C. Goodwin, &. P. Long- 
man, and W. L. Howell, London, 


both to themselves and to the Patent-office Officials, by j 
giving the number of the page of THE ENGINEER at which 
the Specification they require is referred to, instead of 
_ the proper number of the Specification. The 
¢ has been made by looking at THe ENGINEER 
/ 
,040, FUSTIAN CUTTING FRAMES, D. en, near 
| 
yer, Manchester. : 
18,657. Lamp Burners, W. Robinson and G. W. 
Anderson, Manchester. 
13,658. Corron Corps, D. Madeley, Manchester. 
13,659. Regex Ovens, W. F. Mason, Manchester. 2 
a 
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13,710. of TempLe Roxiers of Looms, H. 
Almond and T. ng Halifax. 

13,711. or TorPEDo, W. Balch, 

13,712. R. G. 


Sutto 
13,713. Spoxesuaves, &c., E. Bir- 
ES, zs, &c., Preston, 


13,714. ‘&c., Twrves, Corps, or Ropss, W. 
. Bywater T. B. Beanland, Leeds. 
13,715. Drivine and Drums, A. House, Man- 


ag THROSTLES, J. Schofield and T. Holt, Man- 
Heatine Apparatus, W. H. Stephenson, Black- 


13,718. Scar and Srop Lines W. Burgess, 
Malvern Wells. 

on to Roors, &c., Suzets of Zrnc, &., 

W. Helliwell, Halifax. 

13,720, SCREW-CUTTING Lartues, G. Harrison, Halifax. 

13,721. Lors Prorector, J. T. Hearn, Dover, 

13,722. Treatinc Liquors, G. Wigg, M. 
Steele, and W. J. Wigg, Liverpool. 

13,723. Oven, &c., Heater, J. H. Sambrook, Stretford. 

13.724. Rockrxe PerampBucot, H. Wilson and F. 

3,725. ESERVING ANIMAL, Susstances, J. 
Coleman, Glasgow. 

TREATING ALcoHoLic Liquips, E. J. Mills, 

asgow. 
13,727. TuBE for Loaprxa Carreiposs, &c., W. Ford, 
Birmingham. 

13,728. Brinces, W. Morris, London. 

13,729. Gas-motor Encuvgs, J. P. Lea, Handsworth. 

18,730. the Vatvss of Enaings, &., J. 
8., T. A., and E. R. Walker, Live iL. 

13,731. REGULATING the Supply to Orcans, T. 


13,732. Lock Catcu for Brace ets, &c., 8. Cartlidge, 


Hanley. 

13,733. eine Generators, G. H. Taylor, Liverpool. 

13,734. Rotary Enornes, G. T. Leitch, Glasgow. 

13, 735. COMMUNICATING BETWEEN RESIDENCES and CaB 
Ranks, M. Lumley, London. 

13,736. Escape from Burninc Houses, 
&e., E. Edwards.—(J. B. Frémiot and L. A. Rabédche, 
Condé sur Noireau.) 

13,737. Continuous DiscHaRGE CENTRIFUGAL MACHINE, 
J. Laidlaw, Glasgow. 

13,738. Wrixpow FoLprxe Suurrers, J. Carru- 
thers, Carlisle. 

13,739. Sproxc Bens, &c., J. H. Knowles, Sheffield. 

13,740. TABLE CUTLERY, é 

13,741. HypRocaRBoN Ous, P. M. Crane 
and P. Holland, London. 

13,742. Contrxvous DiscHaRGE CENTRIFUGAL MACHINE, 
J. Laidlaw, Glasgow. 

13,743. PReventine Cotuisions at Sea, W. H. Moody, 


ndon. 
13,744. Execrric Batreriss, &c., T. Rowan, 


London. 
13,745. Zrxc, &c., J. Hum ys, London. 
13,746. Sarery Lamps for Mixers, , London. 


13,747. Macurve Stanps and Treapwss, J. K. 
Macdonald.—{Singer Manufacturing Company, U.S.) 

13,748. Feep-waTerR Heaters for Borers, J. Howe, 
Gateshead. 

13,749. Rarsunc Gram, &c., G. M. London. 

13. ath Apparatus for VENTILATION, &c., G. M. Capell, 

13,751. Weavine Carpets, &c., W. and 
Longbottom 


13,752. SeconDaRY Barreriss, G. G. André, London. 
and FL 8. Smillie, 


RecuLator or Governor, A. E. Falding, 

ngon. 

13,755. TELEGRaPHING by Reriecrep Lieut, H. C. 
Mance, kley. 


13,757. Rotary Enarves, E. Fielding, London. 

13,758. Reriectinc Crecie for Nautica E. L. 
Gar! mdon. 

13,759. Compounp Gatvanic Battery, 8. H. Emmens 
and the United Patents Co: ion, 

13,760. Driutus for H. H. Lake.— 
(Messrs. Wirth and Co., Hohenlimburg.) 

13,761. "ACTURE, of ArRTICcLEs of Gypsum, 
Srvcoo, &c., M. Dennstedt, London. 

18,762. Apsustine, &c., R. R. Symon and 


13,763. Currixe UP Sucar Canes, &c., F. A. Bonnefin, 


ion. 

13,764. ImmovaBLe Woop Mosaic and Biock FLoorine, 
Davison and W. H. t, 

13,765. Crocks, V. Blumberg, 

13,766. Gas Motor ag . Parker, 


cliff, E. 

13,768. AERIAL Navication, H. London. 

13,769. Stream Encrves, P. W. Willans, 

13,770. Frames for CASEMENT Wixpows, T. 

y, London. 

13,771. Hansom Cass, J. Marston, London. 

13,772. Prerpanrsc Patrerns for Tapestry, &c., A. 
Twietmeyer and H. E. Kramer, Lei 

13,773. G. H. ‘London. 

13,774. the Fitm of 
Caxvas, J. M. D. Worsnop, London. 

13,775. Frre-gscaPes, W. Davison, London. 

13,776. PortaBLe Fountain, W. Tucker, H. Tye, and 
C. J. Came, London. 


18th October, 1884. 


13,777. Nosmsc Motion for on Motion of 
Sevr-actinc and Twrvers, B. A. Dobson and 
R. Hardman, Manchester. 

13,778. Macuryes for Textite Fasrics, W. 
Mather, ester. 

13,779. ATTACHING to the Sprxpizs, J. 

er, 

13,780. Prevention of Damace in CoL.isions, 
D. Macdonal: id, Alcaig- 

13,781. MACRAME Frame, F. An Manchester. 

13,782. _-— E. M. Knight, Halifax. 

Rottzr Bearros for Bripce and other 


wnhham, 
13,785. LaTHE ‘for BRASSFINISHING. W. Dev 
ton, and O. Howl, Tipton. 
13, 786. SuPPLymvc Hor and Coup WATER to Barus, H. 
ainwaring, Manchester. 
13,787. Gas-TIGHT CARTRIDGE Case, W. W. Watts, 
Dublin. 


13,788. Haviine Fisninc Nets, H. M. Chalmers, 
and Forcrne &., C. 8. Madan, 


iter. 
13,790. Boots and Suogs, W. Freeman, Leicester. 
Cueckinc Apparatus for Omnrpuses, &c., R. 


13,792. oo L. M. Ducker, Liverpool. 

13,793. EYELET CONNECTOR ke the Tazs of Braczs, T. 
Evans and W. Deayman, Birmingham. 

13,794. Securtne the Tans of Braces, T. Evans and 


W. Deayman, 
13,795. — enn G. Thornley, Burton- 


on- 

13,796. &c., J. 8mith, Peebles. 

13,797. Suretps for Tureap, A. Black, 
Paisley. 

18,798. Heatinc for RarLway CaRRIAGEs, 
J. Magee, G 

18,799. Creckinc Fares, C. 
J. Williams, London. 

13.800. Gras, &c., W. Hope and G. F. 

m, London. 

13, eo Stocks and Digs, P. Whiteside.(G. B. Malette, 
nited States. 

12,802. Apparatus, B, Sudjow, Man. 
8, 


18,803. Lawn-rennis Bats, H. C. Seddon, London. 
18,804. PLayine Carps, I. L. Ximenes, London. 
18,805. Rorary ye D. R. Cameron, London. 
18,806. Perroratep Borroms for BREwErs’, &c., 
Urensixs, F. E. Pontifex, London. 
a Picrure Rixes, W H. Richards and W. D. 


13,808. Inp1a-RUBBER, Paps for HorsEsHoes, T. 8. 
ice, London. 
18,809. Brxprne Separate Papers into Books, C. D. 
Abel.—({C. Siegert and 0, Hoffman, Vienna.) 
=. ARMATUREs for DYNAMO-ELECTRIC MACHINES, 
Wynne, London, and R. P. Sellon, Surbiton. 
13,811. F. E. Hollyer, Brentford. 
13; $12. Sropperine Bortues, &c., D. Rylands, London. 
13, 8138. DeTacHING or ‘DiscoNNECTING STIRRUP 
Leatuers, H. E. King, London. 
Lamps, J. Q. Spong, 


S15. Propvcts from the or GREASE 

Woot, W. H. Beck.—(C. Viollette and A. Busine, 
Title, and A. Vinchon, Roubaix.) 

13,816. TeLePpHonic Apparatus, Williams, New- 


on. 
13,817. Fivusuine Tanks or Cisterns, F. W. Turner, 
London. 


13,818. PuriricaTion of Szewace, A, Angell, London. 

18,819. Warmine &c., E. Broo! 

18,820. Hotpinc SypHons, H. J. Melsom and H. W. 
Dowell, London. 

18,821. Cuarns or Banps for Currarns, A. A. 
Wales, London. 

13,822. Savine Lire at Sea, E. Allison, London. 

18,823. CLoTH-covERED Burton, E. Green, London. 

18,824. Mosaic and other Artistic Work, E. Grach, 


mdon. 
18,825. Boots and F. Aldis, London. 
13,826. for Venicies, G. Knowling, London. 


20th October, 1884. 


18,827. Some Guanp for Srurrmc-Boxes, H. Mont- 
on. 
12,828. Stock and Povutrry Fresepinc Trovers, R. 


jun., Leeds. 
13,829. Conrrotuisc Sream Enorxes, H. Kiihne. 
—-{R. Proell. 


.— FLUSHING Warter-cLosets, F. A. Angles, Black- 
urn. 
Treatment of Cotton Seep, W. H. Stead, 


13. Overweicut, D. T. Gordon, Mary- 


— Aspestos, L. Perroncel and J. Grathvohl, 
mdon. 

13,834. Extixcuisuine Fires, W. Smethurst, Wigan. 
13,835, REVERSIBLE Suurt Currs, P. J. B. Payne, Bir- 


mingham. 
13,836. Rarsinc Liquips, H. Wilson, Stockton-on-Tees. 
13,837. RarLway WHEELS and AXLES, J. Ford, Patri- 


croft. 

13,838. Personan Ornament, D. D. Jones and M. 
Williams, Liverpool. 

13,839. Compina Woo1, &c., J. Jefferson, C. Jefferson, 
L, Jefferson, and M. Jefferson, 

Suspenpine F. Alien.—(J. J. Thompson, 


) 

13,841. CLoser and Dust Bix Comprnep, J. Ennals 
West Malling. 

13,842. Borrtes and Srorrers, E., W., and T. W. 
Hazlehurst, Oldham, and J. Wolstenholme, Oh 

13,843. Tappinc BaRRELs, &c., . M. Rackstraw 
and T. A. Knowles, 

13,844. Mutes, J. Schofield and J. Law, 
Manchester. 

13,845. Cooxinc Ranoes, D. Cowan, 

846. Lapis’ Periopicat Banpaces, N. C. Sverdrup, 


London. 
13,847. Case to Foun, &c., without Nar.ine, J. G. G. 
Simmons 


13,848. BrusHes, J. As Barnsley. 
13,849. ComPRESSING ILAGE Fopper, &c., J. T. 
Moore, e. 
18,850. Coupiines for Rartway Stock, W. 8. 
ycock, London. 
Sunx Tanks for &., P. Moly- 


13,852. ‘Guarx BALANCE Weicat of 
CHINES, H. John- 


13,854, GAME oF J. Ramsgate. 
13,855. Fexctsc Wire and Macurivery for Manv- 
FACTURING the Same, F. W. Brampton, ham. 
18,856. Vatves and VaLve Gear, J. Proctor, London. 
18,857. ANTI-CATARRHAL Banp, E. M. Moore, London. 
Marie Borer, J. J. J. Barclay, Sunder- 


13,859. Casters, R. Winder, London. 

—_ Loyxs for Currs, R. H. R. Clark, London. 

13,861. ELectro-moTors, S. H. Emmens and the United 
Patents Corporation, London. 

13,862. the ExuavusTep FLuiIps GaL- 
— Mg ee 8. Emmens and the United 

its Corporation, London. 

13,863. nG ELecrricat StoraGe Batrerigs, 
and the United Patents Corporation, 

13,864. Dravuouts from Doors, A. E. Finch, 


13,865. ‘Pive Taps, A. W. Death, Lond: 
13,866. PrRopeLuinc TRaM-carRs, &c., ty A. H. 
ebbe, London. 
13,867. Parst, A. J. Boult.—{S. Bond, Constantinople.) 
13,868. PERMUTATION Locks, A. J, Boult.—(2. D. Green, 
United States.) 
a ay Surexp, &c., R. 8. M. de Ricci, Hampton 


13,870. Preventinc Accipents in the Lertina Orr of 
Borters, W. Hepworth, London. 
13,871. Fan, M. A. L. Ser, London. 
aris. ugust, 
13,873. Sewrsc Macurnes, W. David and J. Woodley, 


13,874. Warer Waste Preventers, G. Henderson and 
D. McNeil, London. 


13,875. Frames for Casement Winpows, T. 
ley, London. 
13,876. Sparks in C. D. Abel. 
Brothers, Berlin.) 
13,877. Cc. Travell, London. 
13,878. Bakers’ Ovens, W. R. Lake.—(J. L. W. Olsen, 


13,879. Exectric Accumu.ators, J. 8. Williams, New 


ersey, U. 
Evectric Apraratvs, J. 8. Williams, 


ew Jersey, U. 
13, GoverNinc Marve J. P. K. Clark, 


the Execrric Force in Circuits, 
J. 8. Williams, New Jersey, U.S. 
13,883. INCANDESCENT ELECTRIC Apparatus, J. 8. 
New Jersey, U.S. 
18,884. a Metats Supsecrep to Heart, J. 8. 
Willia New Jersey, U. 
13, Water, G. F. Redfern.—(D. Hanna, 


for Srraps, &c., T. H. Brigg, 
3,887. Lacs used in &., K. Jowett, 


13,888. Suspenpinc and Movine Tarcets, E. T. St. L. 
McGwire, London. 


SELECTED AMERIOAN PATENTS 


From the United States’ Patent Office Oficial Gazette. 


304,004. C. Gardner, Chicago, 
1U.—Filed July 28 

The of a a 

series of rolls supported thereby and to 


revolve in opposite directions to each other, and means 
for rotating said carriage to reverse the position of 
said rolls, whereby — of iron RA! rolled back 
and forth in the same plane and between the same 
rolls without reversing the movement of the rolls 
substantially as (2) The combination ot 
the frame A, the rotary end plates P, the pn de dnd 
means for revolving the a Ey and means for rotating 
the to reverse the position of the two rolls, 
as described. (3) The rolls R8, wai | 

carriage, and frame A, with the wheels 


and N, substantially as set forth. (4) The rotary car- 

having the stops Q, and = the roll 

in combination with the stop a, the 
304.094 


rolls in ition, tantially as speci’ 5) 
combina’ carriage and rolls with 4 
the cylinder E, having the gear or 
and gear wh L, substantially as :*. 
— combination of the cylinder E, having th 
a | H I, with the pinions G J, rotary 
rolls 8, and gear wheels K L, substantially as 
cylinder ng e ena or rotary 
tops Q d rolls R R 8, with the 
gear wheels J LM. MIN, 


stop a, substantially 
as descri' 


304,1 138 Silas W. Moreland, Geneva, Ohio. 


bed, consisting 
with pipe connections / m in 


line with each other, water pipe'a and st box con- 
nections n o in line with each other and at right 
angles to the connections / m, vertical 
K 
= p-n 
and horizontal partition t, Sonne. chambers } g ¢, 
central opening q, in the rtition ¢, t, in line with the 
water ch ¢ ani ing the chamber 6 g, and 
valve i, above said fn ong ozzles a d in the walls 
@ 9, the former extending into the chamber ¢, and 
the delivery Fy hand ite nozzle /, ha a throat ¢, 
surrounding end of nozzle d, the three said nozzles 
a with each other, substantially as 
01 


304,448. Sueave ror Putitey 
oat W. Patterson, Allegheny, Pa.—Filed June 23rd, 


Claim.—{1) In sheaves for pulley blocks, a self. 
mechanism, constructed substan’ as descri! 
and adapted to be by the ~ of the rope 
in the ow of the sheave, for the purpose set — 
(2) In sheaves for pulley blocks, a self-oiling mechan 

ism, substantially as described, operated by the pres- 
sure of the rope in passin; the upon an 
seating belle w arm of the 
eave to its hub, substantially as shown and 


described. (3) In sheaves for pulley 
tating a 
ment, ani ore of the 
its head in the = 
the opposite direction by of the 

tolled 8 upon which it sits = which it is 
surrounded, substantially as ina 
304,537. Rock Breaker, George H. Fol San 


Francisco, Cal.—Filed September 3rd, 1 
Claim.—(1) In a rock breaker, the jaws, 
the excentric shaft for reciprocating one of jaws 
'3045357) 


the other, and the lower 
tric ends and suitable boxes, in com 
with the gibs apd keys, a lever adapted to turn 


shaft, and a rack by 
after adjustment, substantially as herein 

(2) In a rock breaker, the reci, ting jaw, ms 
excentric shaft and projectin arm, in 
with the hollow cap ber block M, substan. 
tially as and for purpose herein described. (3 7 
a rock breaker, a jaw provided with a cast steel 
having parallel grooves or channels 


and tem secured in 


channels, subs‘ 

ribed. 

Heatina Freep Samuel J. Weaver, 
‘St. Louis, Mo.— Filed 1884, 

1) In a boiler feeder, the combination of 


Claim, 

the feed pipe tank, and two or more pans, sacesding 
size downward, arranged and ubstan- 

urpose set forth. (2) holler 
feeder, the combination of the feed pipe, tank, hood, 
and two or pane vas creasing in 8: downward, 
substan’ as and for the 

set f in n a boiler feeder, the combina- 


and 


stantially as shown In a 
feeder, the combination of the tank, 
pans, the pipe being submerged in the tank and the 


substan 


ward, arranged and operating 
the purpose set forth. (6) In a boiler feeder, the com- 

bination of the feed pipe, tank connected to the ouiee 
by means of a spider, and two or more pans removably 
secured to the outside of the tank, substantially as 
set forth. (7) In a boiler ay the combination of 


doen 


the feed pipe, tank, and pans 
size, and each having a cen’ 
pan above, the lower one having 
the tank, as set forth. 


— — pans varying in 
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Sourn Kewnsincron Museum.—Visitors during th 
week ending Oct. 18th, 1884:—On Monday, Tuesday, 
and Saturday, free, from 10 a.m. to 10 p.m., Museum, 
12,657 ; mercantile marine, Indian section, "and other 
collections, 4561. On Wednesday, and 
Friday, admission 6d., from 10a.m to 4 
1674; marine, Indian si 
collections, 232. Total, 19, 124, Average of corre- 
—— week in former years, 16,754, Total ‘bom 

opening of the Museum, 23,456,383. 
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; and for the purpose set forth. (5) In a boiler feeder, 
the combination of the submerged 
(304448) 
Srrucrures, J. A. McDonald, Liverpool. 
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“ LLOYD'S.” 

On the 2lst of October, 1884, “Lloyd’s” attained its 
fiftieth anniversary, and the occasion was marked by a 
dinner, at which, yesterday evening, assembled all the 

incipal men of the Institution, All over the world 
Eloyd’s ” is known and spoken of ; yet outside the circles 
of shipowners, underwriters, and me: ts, it is not easy 
to find anyone who really understands what “ Lloyd’s” is. 
Indeed, among those most interested, the history of the 
Institution is to the majority a sealed book. he com- 
mittee, deeming it desirable that information on the sub- 
ject should be disseminated, have just published a very 

dsome volume, entitled, “ An of Lloyd’s Register ; 
being a Sketch of the Origin, Constitution, and Progress 
of Lloyd’s Register of British and Foreign Shipping,” 
which contains a vast fund of information, and reflects 
very great credit indeed upon its author, whoever he 
may be. The English in which he has written is nervous, 
forcible, and lucid; and he has succeeded in rendering even 
dry statistics eminently readable. We can recommend 
its perusal to those who can get the work, which is, 
we talore, intended only for those most nearly interested 
in Lloyd’s, It contains 165 large quarto and has 
been admirably printed on thick, toned, paper by Messrs. 
Cox and Wyman. It contains two excellent photographs, 
one of Mr. Thos. Chapman, chairman from 1835 to 1881, 
the other of Mr. Tindall, the present chairman. 

Lloyd’s is a society under whose auspices information is 
collected for underwriters—that is to say, those who insure 
ships—and published in what is known as “ Lloyd’s 
Register.” ides this, it undertakes the survey of ships 


being built, and prescribes certain rules for building them, 


which entitle the ships to classification in its “ Register.” 
This is a broad statement of the work of the society; but 
its influence is exerted and felt in a thousand ways which 
we cannot attempt to particularise. 
deal been heard recently concerning the 
iniquity of shipowners who protect themselves by insuring 
losses of various kinds; but there is reason 
to believe that the origin of the practice is as old as nautical 
commerce itself. It was well known among the Greeks, and 
the Romans permitted extra premiums to be paid for insurance 
on ships, because of the perilous nature of the adventure. 
“With,” says the author of the work before us, “the ice 
of insuring ships and their cargoes against sea risk, there 
would naturally arise the necessity of adopting means to 
ascertain whether the vessels were seaworthy, and to have 
the relative qualities of ships in this respect classified and 
recorded in some manner convenient to persons interested 
in shipping. The merchant would not be willing to 
employ, or the underwriter to insure a ship, without first 
acquainting himself with her fitness for the carriage of 
merchandise across the sea. To employ an expert to 
inspect and is upon every ship when pro for 
insurance would only be practicable when few ships 
existed, and. when the business of marine insurance was 
in its infancy. With the growth of the mercantile marine 
would grow the demand for a shipping register—not a 
list of the ships merely, but a of their size and of 
their condition and qualities at specified dates.” The work 
of Lloyd’s is the production, as we have said, of such a 
register. How much labour its production involves may 
be gathered from the facs that the shipping bud/¢ under 
the society’s in ion last year amounted to no less than 
848 vessels, with an te tonnage of 1,116,555. Out 
of the total number of merchant vessels built in the United 
Kingdom between 1879 and 1883, including those of 
every type and nationality, about et a cent. have, on the 
average, been surveyed and classed by Lloyd’s. In 1834 
the society had but 63 surveyors; it has now 175. In 
addition to the survey and ification of wood, iron, 
steel, and composite ships, engines and boilers are inspected 
during and after construction by a large staff of marine 
engineers, with Mr. W. Parker at their head, ably assisted 
by Mr. Milton and Mr. Purves. The society also controls 
and regulates the testing of anchors and cables at eight 
out of the nine prnecest proving houses in the country. 
ilers. It does the same for large forgings castings. 
It surveys and classifies ts under = and 
two years ago it published freeboard tables, by which it 
undertakes to assign maximum load lines to vessels of all 


The soci had small innings and a uered 
history, forth in before 1668 


there was started in Tower-street a coffee-house kept by a 


man named Lloyd, and to this coffee-house resorted, as | too 


was the manner of men at the time, persons connected 
with shipping. In 1692 Mr. Lloyd removed to the corner 
of Abchurch-lane, taking his clientéle with him; and there 
were supplied the lists known as the “ mg om of Shipping,” 
which was really the pee of Lloyd’s Register. In 1770 
the underwriters and others connected with shipping 
formed themselves into a society, with its headquarters in 
Pope’s-alley, and went a few years later to the Royal 
Exchange. The oldest copy of a register in the library at 
Lloyd’s— White Lion-court, ill—is dated 1764-65-66, 
and a fac simile of a page is reproduced in the volume 
under notice. The system of classification originally 
adopted was very unlike that now in use. We shall not 
attempt to trace the history of the society from the date 
last named to the present day. One or two curious points 
we cannot pass over. pages the 
register was prepared with much care and a of 
trouble; and, in order to find funds for this, aS; had 
to pay considerable sums, the annual cost being in 1779 
about £8 perannum. Under the circumstances, it is not sur- 
prising that many persons did their best to get the informa- 
tion contained in the list for nothing; and to baffle this a 
quaint prohibition is contained in the. bye-laws of the 
members of “The Underwriters’ Registry,” as it was 
called, from which we make the following extract:—*“It 
is therefore agreed to by the society, po | every Member 
thereof, and ordered by them to be a standing rule and 
-law strictly to be observed, that if any Member shall, 
the 6th of February, 1773, shew or give his book to 
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any person whatever, not a Member of this society, to read 
the Ppa ons or character therein of any ship, or shall 
read the same to him, or tell him the same after looking i 
his book, or lend the said book to him, such Member s 
forfeit the Sum of 5s. 3d., and for the second Breach of 
this By-law, the Sum of 10s, 6d. For the third Breach 
thereof, the Sum of £1 1s., and for the fourth (all of them 
in the aforesaid and within Year 
shall not be posted any more, except he pays the Sum o 
Two Guineas and all Former Forfeitures, vithin Fourteen 
Days of the Notice he shall receive thereof from the 
Secretary; or pay the Sum of Five Guineas for a new 
Book any time thereafter, within the Year, and delivers 
up the old one.” By a similar law the member was fined 
if he did not keep his book locked up, or mislaid it for 
three days. — is said as to the way in which these 
high crimes and misdemeanours were to be detected. We 
strongly suspect that unless a member betrayed himself he 
could do pretty much what he liked with his book. 

About the year 1778 a time of trouble and even 
of abasement for the society. A new and most irrational 
style of classification was introduced, based entirely on the 
place where the ship was built, and on this alone. Thus, 
while a Thames-built ship could remain in the first-class 
for thirteen years, a ship built at one of the northern 
ports would be eligible for eight years only. Also many 
prizes were taken in those days, sound and good ships, 
although built by French, Spani and Dutchmen, all 
regarded as th lishmen. These 


in 


e natural enemies of E 
ships, however, the society would not classify at all, whereat 
their owners were immensely di 3; and casting about 
for a remedy, they joined hands with the northern builders 
and others, and remonstrance proving useless, they started 
in 1799 “The New Register k of Shipping,” and had 
offices first at 22, Change-alley, subsequently at 3, St. 
Michael’s-alley. Thus, then, in the year named, there 
were two Register Books in operation ; the old one bound 
in green being the underwriters’, and the new one bound 
in red being the shipowners’. The story of the progress of 
the war between these two bodies, and of the ruin which 
ultimately befel both is fully set out in the volume under 
notice. Out of the two it may be said that the modern 
society was built up. The present Register Book came 
into existence in 1834. It may be useful here to give a 


few figures. In the year named aship of 500 tons was con- 
sid rather large. The rate of building was as follows :— 
Year. In the United Kingdom. | In British Colonies. 
1830 750 vessels. 367 vessels, 
1831 70 376 
1832 759 yy 221 yy 


Of the vessels belonging to the United Kingdom in 1830, 
the following is a summary of the tonnage :— 


50 and under... ... 6542 ships. 
50 tons to 100 tons 
100 200 ,, 3942 
200 300 ,, 1948 ,, 
400 ,, 969 ,, 
400 ,, 500 ,, 329 ,, 
500 800 ,, 
800 ,, 100 ,, 
1200 tons and upwards 43 ,, 
In addition, there were 330,227 tons registered in the 
British colonies. Noironshipappeared on the lists until 1837. 


We + that we have not space to follow the history 
of the society as set forth in the volume before us. It may 
be taken, however, in the main, as one long career of 
prosperity, due entirely to the earnest methods of all con- 
cerned, to the skill of its officials, and the tact and en 
and above all of chairman, 3 

e 8 ining at our disposal we must 
devote tot the consi eration of the relatio ms of the society to 
steam vessels. 

The rules issued in 1834 contained the following 
visions :—“ All sea-going vessels navigated by steam 
be required to be surveyed twice in each Year, when a 
character shall be assigned them, according to the report 
of the survey, as regards the classification of the hull and 
materials of the vessel. With respect to the Boilers and 
Machinery, the owners are required to produce to the 
surveyors to this Society, at the above directed surveys, a 
certificate from some competent master engineer, describing 
their state and condition at those periods.” 
period, and for some time later, ions took place all 

on steam vessels, and steps were 
taken by Lloyd’s to secure a more rigid compliance 
with their rules, This was the beginning of making 
surveys; and altho engineer surveyors were not 
appointed by Lloyd’s for many years, an application for 

e post of engineer surveyor was received as far back as 
1838. In January, 1874, the committee appointed Mr. 
William Parker chief engineer surveyor, and it is not, 
perhaps, too much to say that he developed and 
perfected the whole system of machinery inspection to an 
astonishing degree. Lloyd’s engineer surveyors, indeed, 
bring to bear on their duties very great aptitude for doing 
the right thing at the right time in the night way. They 
are neither too conservative and opposed to nor 
too radical and desirous of it. They move with caution, 
but they move rapidly; and the committee which 
they serve and advise have done much to extend 
the adoption of every real improvement, whether in 
material, design, or construction. Some hard things have 
been said of them as a matter-of-course, but on the whole 
their practice has led to the most satisfactory results, and 
such trifling opposition as they have encountered bids fair 
to vanish ether. To illustrate the extent of the work 
done by this branch of the Society, we may say that in 
August, 1878, there were 246 sets of engines and boilers 
being built under special survey. In the same month in 1879 
there were 126, in 1880 there were 292 ; in 1881 there were 
401; in the following year, 456; and last year, 424. If 
we were to speak of what has been done by the ange Ary 
connection with steel we might re-open questions whi 


About this: 


ought to be regarded as settled, but the following ‘table 


1880 342 34 

39,240... ... 42,407 

Here we must conclude. Our p will have been 


ur pose 

served if we have enlightened our readers a little con- 
cerning the rise, progress, and work of one of the most 
important societies ever formed since commerce came into 


OLD AND NEW ATLANTIC STEAMERS. 


In June of last year we gave some interesting particulars 
of the relative performances of the Alaska, Servia, and 
Britannic, showing the results given by each steamer after 
crossing the Atlantic almost in company with each other. 
During the present month the Britannic has again been 
crossing about the same time with the two latest additions 
to the Atlantic fleets, namely, the m and America, 
and gives us another opportunity of ysing the relative 
merits of the old and new Atlantic steamers, 

The Oregon and America both left New York on 
Wednesday, the 8th of October, and both arrived at 
Queenstown on the 15th following, the Oregon ing a 
distance of 2819 knots, occupying 6 days 12 hours 37 
minutes, which gives a speed of 18°01 knots per hour, the 
America running a distance of 2777 knots, occupying 
6 days 17 hours 43 minutes, a speed of 17°14 knots. The 
Britannic left New York on October 11th, and arrived at 
Queenstown on October 19th, after running a distance of 
2852 knots in 7 days 12 hours 17 minutes, which gives a 
mean average Sis of 15°85 knots, thus occupying 


Say, 
one day longer than the Oregon, and about 1 hours 
longer than the America. By these figures it will be seen 


that in a period of ten years a gain of one day has been 
obtained in crossing the Atlantic; and ing that the 
consumption of each ship was per day respectively 265, 
185, and 100 tons per day, to gain this one day the Oregon 
burned about 1656 tons and the America about 1174 tons 
~s the passage home, whereas the Britannic burned only 
50 tons. 
If we, then, consider that in the case of the steamer 


Oregon it was n to burn 906 tons to gain 24 hours, 
and in the case of the America 424 tons to gain 1 
jon the Britannic, it may well be asked, Do the new 


steamers the same efficiency as the old? Looking at 
the wonderful performances of the Britannic and 
sister-ship the Germanic during the past ten years, it 
seems as if they could yet be made to compare with their 
newer rivals in speed by increasing the power of their 
rs but a moderate degree, as it is plainly 
evident their superior model serves them in 
stead; and considering that the Britannic’s last homeward 
passage is—if wearenotmistaken—the fastest she ever made, 
the strength of hull would be amply sufficient to allow of 
the increased power being supplied, which the extensive 
- - steel would permit, to suit the existing portions of 

es 

When, then—as we stated in our former article—the 
boilers of these steamers require renewal, it should, in our 
opinion, be seriously weighed whether or not it is advis- 

le to replace the existing machinery, excellent though it 
be, with either triple expansion or ordi com; 
engines of such power as to increase the speed to 18 knots. 
In order to place more clearly before our readers how 
much it requires to obtain so little, the following table, 
showing the relative horse-power, &c., will be of interest :— 


Fastest passage.| I.H.P. |Consump. |Tonnage. Speed. 
Dys. hrs. mins. 
8.8. Oregon. 6 13 2% 12000 | 265 tons.| 7250 (18 knots. 
» America. | 6 17 48 9800 | 185 ,, 5530. 
» Britannic. | 7 12 17 4900 | 100 ,, 5004 15°83, 


The Umbria, the latest addition to the Cunard Com- 

ow ts fleet, sails to-morrow, November Ist, for New York. 

he has attained a speed of 20 knots on the measured mile, 
and is, if we exclude torpedo boats, the fastest vessel in 
the world. Much curiosity is felt as to the result of her 
first voyage, and it is to be hoped that she will be more 
fortunate than the Oregon and the Austral have been. 
Engines of enormous power, such as those of the Umbri 
are, however, still somewhat in the experimental stage, 
broken pistons are not unknown among them. 


THE INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS OF THE NORTH OF ENGLAND. 

For many years the want of an institution devoted to the 
nterests of engineering and shipbuilding has been felt in the 
North of England; and though most of the managers, owners, 
and those in the leading positions in the great works in the dis- 
trict of the Tyne, Wear, and Tees, are members of the Institu- 
tions of Civil or Mechanical Engineers, or of Naval Architects, 
yet the great mass of the employés who have been in 
the drawing-offices, &c., have not had any time to attend meet- 
ings held otherwise than in their own district; nor even had 
time been available, could they have attended without incurring 
an outlay far too great for their small incomes to afford. Many 
efforts have from time to time been made to meet a want, 
but. as often have they failed either through the lack 
of sufficient energy, or through the existence of what 
we may venture to call “cliqueism.” As a rule, these 
various efforts have been made by the masters or emplo and 
no encouragement has hitherto been held out to the 1 large 
number of highly-trained intellectual men in their employment, 
either as managers, under-managers, or draughtsmen. In the 
early part of the present year, a large number of gentlemen— 
generally Ca draughtsmen—engaged at the various engi- 
neering works and shipbuilding yards of the Tyne, determined 
to form an institution for themselves, irrespective of the senior 
members of the professions belonging to the district. Many 
private meetings were held during the summer months, and the 
whole question having been thoroughly, though privately, 

over, a gen meeting was called for October 8 

when the project was publicly discussed at the Surgeons’ 
Hall, Mobealinae Trin On that occasion the chair was 
taken by Mr. C. W. Hutchinson, of Messrs. Sir William 


Armstrong, Mitchell, and Co., who was supported by several of 
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the leading managers and draughtsmen of the district, while a 
very large number of the junior members of the profession 
filled the hall in every part, and testified, by their enthusiasm, 
to the desire they felt for the carrying out of the scheme. Mr. 
Hutchinson's opening address, pointing out the need, the scope, 
and the aim of such an institution, was marked by evidence of 
careful thought, of high technical knowledge, and of great pride 
in the grand engineering works of Tyneside ; and it was delivered 
in such an able manner as to elicit frequent and hearty applause 


- from an audience which thoroughly understood the subject. He 


showed how, by the meeting together and the interchange of 
ideas, men may improve their every-day work, and how the 
ripening experience so gained may help them out of nfany diffi- 
culties ; how that information was wanted as to the manipulation 
of great forgings, and the production of neat and graceful 
forms, as well as strength under the hammer; how that we 
wanted to know from the engineers all they have to tell as to 
weight, speed, economy, &c.; from the ship designer particulars 
as to augmented surface, the proportions of parts, the angle of 
entrance, the value of frictional resistance, the relations between 
power and speed, the safe angles for heel and roll, metacentres, 
stabilities, and many other questions relating to their science, for 
the construction of vessels at this day involves real science of 
the highest order. Information was wanted as to the forms of 
waves and the shapes of vessels to produce such waves. In the 
“Transactions ” of the Institution papers should also be found on 
the different materials employed in ship and engine construction, 
and there is yet much to be learnt with reference to the qualities 
of that beautiful material—steel—which is now coming so rapidly 
into use, but is not always, as experience has taught, a material 
of a uniform quality. Mr. Hutchinson touched upon almost every 
branch of engineering, and at the conclusion of the address, his 
resolution, “That the Institution be formed,” &c., was carried 
by acclamation, and before the meeting broke up over a hundred 
gentlemen signed the papers of membership. A provisional 
committee, including Mr. Hutchinson as chairman, and Mr. 
W. G. Spence—of Messrs. R. and W. Hawthorn—as secretary, 
was formed to draw up a constitution and work out the details. 
A second public meeting was held in the same hall on the 
evening of Wednesday, October 22nd, Mr. William Boyd, of 
Wallsend Slipway and Engineering Company, being in the 
chair. During the fortnight which had elapsed since the first 
meeting, the matter had been very warmly taken up by the 
leading members of the profession in the district, who expressed 
themselves anxious to take part in the promotion of the Institu- 
tion, and many letters were read from such of them as could 
not be present. The original committee, which had been 
almost exclusively formed from amongst the employés, was at 
this meeting strengthened by the addition of such powerful 
names in the district as those of Mr. William Boyd, Mr. W. H. 
White, Mr. H. F. Swan, Mr. F. C. Marshall, Mr. A. Taylor, 
Mr. John Price, Mr. Wigham Richardson, Mr. G. B. Hunter, 
and Mr. A. Macintosh; and as the Wear and Tees are to be 
also strongly represented, some gentlemen of influence from 
these districts will be added to a committee, which should 
be able at once to secure the success of the Institution. It had 
not been anticipated that the employers would have so readily 
joined, and in such numbers, and it therefore became necessary 
to again adjourn the meeting, so that a thoroughly general and 
well-planned constitution should be worked out in committee 
before being ratified by a general meeting. It is at present 
suggested that there should be two classes of members in the 
Institution, one to be called Class A, the other Class B. Class A is 
to be formed from employers of labour or principal managers, as 
mechanical engineers, mining engineers, shipbuilders, founders, 
civil and military engineers; while the subscription is to be 
higher than that for the other class. Class B would be mainly 
recruited from amongst the under managers and draughtsmen, 
and generally from persons employed in the professions named 
above; and the subscription for this class is to be of such an 
amount that even a draughtsman in these times can afford it. 
We venture to think that the proposed distinction is objection- 
able, at least, in its title, and will toa great extent injure the In- 
stitution, by at once creating distinct social classes, which should 
be unknown in the discussion of scientific subjects; and for the 
good of the Institution we should certainly desire but one class 
of members. If it is merely a question of finance, why not 
allow the employers, and those included in the suggested 
Class A, to be subscribers to the funds of the Institution in any 
sum they may please, but, as members, to pay merely the sum 
which shall be decided upon as the general subscription ? 


THE INSTITUTION OF CIVIL ENGINEERS. 

THE ordinary meetings of the Institution of Civil Engineers 
will be resumed on the 11th of November, and a budget of 
papers and programmes has been sent by the secretary, Mr. 
James Forrest, to every member and student, apprising all of 
the nature of the coming campaign. As is usual, members are 
invited to submit original communications for reading and dis- 
cussion, and a list of subjects for papers is issued for the 
guidance of authors. This list, as well as that of the names of 
those to whom medals and premiums for last session’s work 
have been awarded, we give in another column. It will be 
observed that more than half the subjects are of a mechanical 
order, as they must almost of necessity be if a long list is to be 
given. The members and the proceedings of the Institution are 
now so extensively devoted to mechanical and physical subjects 
that the all-embracing character of the Institution, as that 
of the civilian engineers of the United Kingdom, becomes 
yearly more evident, its power and influence become yearly 
greater, and the probability of its becoming the sole represen- 
tative of English engineers is not small. The marked favour 


- with which most of the lectures delivered at the Institution 


during the two past sessions were received, has encouraged the 
Council to make arrangements for a series for the coming session 
on “The Theory and Practice of Hydro-Mechanics.” They will 
be as follows :—Thursday, January 15th, “ Physiography,” by 
Mr. John Evans, V.P.R.S., Assoc. Inst. C.E.; Thursday, Febru- 
ary 19th, “ Water Supply,” by Dr. William Pole. F.R.SS.L. and 
E., M. Inst. C.E.; Thursday, March 5th, “ Water Motors,” by 
Professor W. C. Unwin, B.Sc., M. Inst. C.E.; Thursday, March 
19th, “ Inland Navigation,” by Sir Charles A. Hartley, K.C.M.G., 
M. Inst. C.E.; Thursday April 16th, “Tides and Coast Works,” 
by Sir John Coode, V.P. Inst. C.E.; Thursday, May 7th, 
“ Form of Ships,” by Sir E. J. Reed, K.C.B., F.R.S., M. Inst. C.E., 
M.P. A special circular directs the attention of students to the 
work of the coming session, especially to the supplemental 
meetings for students, and reminds them that they alone are 
eligible to compete for the prizes arising from the bequest of 
Mr. Joseph Miller, M. Inst. C.E., which include, at the pleasure 
of the Council, an annual scholarship of £40, tenable for three 
years. Further, a selected number of students’ papers are now 
printed in the “ Minutes of Proceedings,” so that every induce- 
ment is offered to students to exert themselves to record the 
results of personal inquiries, observations, and experience. 


NEW THAMES BRIDGE AT LITTLE TOWER 
HILL. 


Tue Bridge House Estates Committee has issued a report to | 
the Court of Common Council, detailing the results of inquiries | 
made by that Committee by nal inspection of low level | 
opening bridges in England and on the Continent. The report 
shows how very desirous the Committee has all along been to 
meet the requirements of the cross river traffic and to alleviate 
the crowding of London Bridge at any sacrifice of personal con- 
siderations, and now after the subject “has for the last ten 
years been so prominently before this honourable court,” designs | 
and parliamentary plans are to be prepared within a few days for 
the coming session in Parliament. The report is accompanied 
by elevations and plans of two forms of bridge, namely, a swing 
bridge and a bascule bridge, both prepared by the city architect, 
Mr. Horace Jones, whose outline designs and general ideas as to sort 
of bridge have been submitted to Mr. John Wolfe Barry, M.LC.E., 
who in a short but carefully written report has stated that such | 
bridges may be carried with practical effect. We should like to 
give the report of the Committee, but we have not space for it, | 
though in consideration of the difficulties which must beset a 
non-technical committee in visiting towns in Holland, Belgium, 
England, Scotland, and making up its mind in a technical 
report, we should be glad to have done so. The numerous 
bridges in Brussels, Antwerp, and elsewhere which were in- 
spected by Messrs. Green, Crisp, Beard, Cox, Scott, Manners, 
and Dadswell, are described by Mr. F. T. Reade, A.M.LC.E., 
who accompanied the Committee, and who, in a report, has 
excellently well and briefly described the bridges seen; and no 
doubt his opinions, which are not here recorded, were very much 
those with which the Committee arrived in London after their 
arduous task. The report is concluded by a report by Mr. 
Horace Jones, which is descriptive of the general designs given 
in the report. Of these designs only two are published with | 


we should be able to obtain a gradient of 1 in 40 on the south 
side to the centre of the present level in Tooley-street without 
any interference with the present level of that street. This 
would, of course, give a considerable saving both in compensa- 
tion and in work. It would be the same length as previously 
stated, viz., S80ft.; the water-way would be obstructed by two 
piers only, of, say, 40ft. each, leaving between them a clear 
way of 200ft. in the centre; the water-way would therefore 
be 800ft. at high-water mark, instead of 720ft. as given by the 
swing bridge; and, indeed, I am inclined to think that the 
40ft. width of piers might be somewhat reduced, I am not, 
however, at present prepared to positively assert this. The 
width of bridge might be made the same, viz, 50ft. between 
the parapets, and the gradient need never exceed 1 in 40, 
The time occupied in raising and lowering the bridge would 
also be in its favour, as against a swing bridge; but as both 
might have the duration of each operation counted by seconds, 
I will not press much upon this. I would further add that 
the foot traffic need not be interrupted even when the bridge 
is open for the passage of vessels. Staircases must be constructed 
for the service of the bridge, and they can, as well as passenger 
lifts, be so constructed as to serve the public. The convenience 
to the occupiers or riparian owners, east or west, having nothing 
before them to interfere with the approach to their wharfs, 
will be an additional advantage, and small craft could pass 
underneath with greater safety and convenience, the danger of 
the bridge suddenly swinging round and over them being 
avoided. The wider piers and dolphins would cause considerable 
delay in construction, which would also be avoided in this 
bridge. The height to underside of bridge from high-water 
mark would be the same, viz., 29ft., and when open the height 
to underside of arch would be about 125ft., which in my 
opinion would be ample. With regard to the three sketches, 
it will, I think, be necessary for you either to select one or two, 
or to direct that the whole three should be elaborated for 
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Proposed Swing Bridge at Tower Hill. 


the report, though three are mentioned. The following is from 
the report of Mr. Horace Jones :— 

“With regard to the proposed construction of the bridge, I 
beg to lay before you three sketches marked A, B, and C. A is 
a view treated somewhat in an Italian character looking east- 
ward, and showing the probable effect of the piers and dolphins 
required for a swing bridge of 250ft. opening in the centre. 
The length of the bridge may be taken at, say, 880ft., from the 
north land pier to the south land pier; the piers in the river 
will be two small ones, of, say, 20ft. each, and two others, 
forming the pivots to swing the bridge on, 60ft. each, making 
the total width of pier 160ft., consequently leaving at high- 
water mark 720ft. of water-way. The bridge would consist of, 
say, a roadway for four lines of traffic—36ft.—and two foot- 
paths of 7ft. each, making a total width of 50ft. between the 
parapets. The gradient in the centre would be 1 in 100, 
1 in 70 on the north side, and 1 in 40 on the south side. 
Some inconvenience to the immediate occupiers or riparian 
owners, east and west of the bridge, may be feared, as the swing 
of the bridge between the dolphins, which will have to be 
erected to protect the bridge when open, will be about 310ft., 
or, say, an extreme length of 340ft. or 350ft., actually occupied 
by the swing of the bridge. These, I am aware, are serious 
points, and will require grave consideration. The height from 
high-water mark to the underside of the bridge will be 29ft., 
the same in fact as now exists in the centre of London Bridge. 
A reference to the plan Y Z will show this, as well as the present 
berthing of the vessels. Sketch B is an elevation which has 
been made for the purpose of meeting the expression of certain 
views which appear to be held by the War-office authorities, 
who expressly said that, as military authorities, they were 
indisposed to allow any interference with the boundaries of the 
Tower; but considering the importance of the question as a 
matter of general public convenience, they would not object to 
the views of the City in occupying acertain portion of the Tower 
land, provided that something like the architecture of the Tower 
is kept to on the north side and also certain military construc- 
tions, such as towers and breastworks, so as to have a command 
of the bridge. In Plan or Sketch B something of this cha- 
racter is endeavoured to be retained in the upper stories of 
the ‘look-out house,’ or Gazebo, necessary for signalling and 
working the hydraulic apparatus by which the bridge is to be 
worked. You will see by the sketch that the centre opening 
is 250ft. wide, and the side spans 125ft. each, and when the 
bridge is open the passage between the piers will be as facile 
for steam or sailing vessels as the present fairway between the 
barge berthings. I will not now proceed with any detailed 
account of its construction, &c., but will pass on to Sketch C, 
which shows a ‘bascule’ bridge evolved from the one I had 
the honour of Jaying before you some five or six years ago. 
Apart from the question of appearance and convenience in 
the passage of vessels, it will render the construction of our 


presentation to the Court of Common Council; and it may 
perhaps assist you in deciding this rather important question 
to hear the views and opinions of Mr. John Wolfe Barry, whom, 
as you are aware, I have consulted by your directions. 
regards the question of cost, it will be necessary for you to 
determine two or three points in the matter-—such as your 
acceptance or not of these sketches, &c.—before I can give you 
any detailed amount ; it would, I think, also be wise to consult 
Sir William Armstrong and Co. as to the cost of the hydraulic 
machinery, the time required to open the bridge, and also the 
time they would take to execute this portion of the work, 
whether ‘ swing’ or ‘bascule.’ I am, however, still of opinion 
that the sum I gave in my Re dated the 16th October, 
1878, viz., £750,000, would be sufficient, and would be absorbed 
in the construction of the proposed bridge, approaches, &c. &c.; 
but time has not permitted me to have any conversation with 
Mr. J. W. Barry upon this point, and to what extent he might 
accord with me, or adduce reasons for me to modify my opinion, 
I am not in a position to say to-day. I think it would be advis- 
able for a model of the bridge you may select to be made 
especially if a ‘ bascule ;’ but this would necessarily take time, and 
would be entirely independent of the preliminary work for the 
application to Parliament. A view of the bascule bridge can 
be ready for you to see next week.” 


PRESENTATION TO Mr, AnTHUR CAREY.—The then approaching 
close of the Health Exhibition was, on the 24th inst., e the occa- 
sion by a large number of exhibitors, of a presentation to Mr. Arthur 
Carey, superintending engineer, as a recognition of his services. 
Mr. Carey is known to many of our readers, not only by his 
services at the Health Exhibition, but alse at the meetings of the 
Royal Agricultural Society. The presentation took place at the 
Holborn Restaurant, where about fifty gentlemen sat down to 
dinner, Major Frederick Foster presiding. After dinner, the 
usual loyal toasts having been heartily honoured, the chairman, in 
proposing the toast of health and prosperity to Mr. Carey, pre- 
sented to him on behalf of the exhibitors a handsome clock in 
marble and bronze, an illuminated address, and a cheque for £200. 
He referred to the high esteem in which the recipient was held 
both by the exhibitors and the Council. He had a difficult office 
to fill, and had filled it to everyone’s satisfaction. Whenever 
machinery was required—and it was required in the most «pop 
parts of the Exhibition—the result of his skill and industry was 
experienced, and it would be gratifying to the exhibitors of the 
next Exhibition to know that they weal have him as their engi- 
neer. He read letters from Sir P. C. Owen and other leading 
officials regretting their inability to attend, and expressing their 
appreciation of Mr. Carey’s work, and in conclusion expressed the 
great pleasure they all experienced in presenting him with an 
acknowledgment of their appreciation. Mr. Carey, in acknow- 
ledgment, expressed his gratitude for the high 
him, and his gratification at the approval of his work expre' 
the exhibitors and by the directors and officials, whose ability and 


road and approaches lighter than in the former bridges, as 


assiduity had made the Exhibition so great a success. 
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RAILWAY MATTERS. 


Tue Midland Railway Company has decided to set apart the 
sum of £100 annually to be distributed in prizes among its 
servants for the encouragement of the cultivation of railway slopes 
and waste pieces of ground on their lines, 

Durina Monday night the connecting rod of the engine of a 

nger train on the Great Eastern line between Spalding and 
Rreaford broke and smashed = of the framework of the engine, 
which was quite disabled. The down line was blocked for four 
hours. The Z'imes says there was no injury to passengers, as the 
Westinghouse brake speedily brought the train to a standstill. 

SPEAKING of the August accidents in America, the Railroad 
Gazette says :—“*The month breaks the rule, established in a series 
of years during which this | age has been kept, that August is a 


month for he ber of accidents was the same 
as in July, and was less than in seven out of the past twelve 
ths. The ber of collisions was very small, and there was 


almost a complete absence of accidents due to storms or heavy 
rain.” 


Tue Porte is stated to have informed Baron Calice, the Austro- 
Hungarian Ambassador, that in the event of Baron Hirsch not 
accepting the original pro ls made by the Porte regarding the 
junction of the Turkish lines with the Servian and Bulgari 
systems, the Turkish Government will place the existing lines 
under sequestration, and will proceed with the construction of the 
junction, either through the agency of another contractor or by a 
régie specially formed for the purpose, 

A Few days since a little girl, whilst attempting to cross the road 
in Northgate, Hartlepool, was run down and killed by a steam 
tram-car. Every effort was made by the driver to warn the child 
of her danger, but without avail, and her body was dreadfull 
mutilated. There is no reason on earth why this sort of result 
should follow such an accident, and if tramway vehicles were 
properly guarded it would be impossible; and such fatal results 
would not accrue if duc and proper precautions were taken by 
tramway managers, 

Mason GENERAL Hutcurnson, R.E., has this week inspected 
the altered lines of the Central tramways Company, Birmingham. 
This system will extend over some twenty miles. The Company 
may employ steam traction on some of the routes. The gauge is 
3ft. Gin., and the rails are of the girder section. The largest depét 
will accommodate 36 engines and cars, and another depét will lodge 
a dozen engines and cars. Messrs. Kitson and Co., of Leeds, are 
supplying the engines, of which seven or eight have been ordered. 
Whether the full complement will be acquired, however, depends 
upon the pt or rejection of the offer which the Cable 

mways Company have made to the town. 

FOLLOWING the old-established rule of curtailing the hours of the 
workmen when the traffic is declining, the Great Western Railway 
Company have this week put the men engaged at their engine works 
at Swindon, Wolverhampton, Worcester, and Shrewsbury upon 
short time. The reduction in hours is 5}, limiting the number to 
483. an to this decision the pany have for several 
weeks past been oenene superfluous hands. At Wolverhampton 
the reduction affects about 1600 men and lads, at Swindon the 
number is considerably larger, but at Worcester and Shrewsbury 
fewer hands are employed. The principal engineering works are at 
Swindon and Wolverhampton, the others being mainly engaged on 
carriage building. 

AccoRDING to a foreign paper the international steel railmakers’ 
combination is arranged upon the following understanding, viz.:— 
That English makers shall receive 65 per cent. by weight of all 
rail orders, Germany 27 per cent., and Belgium 8 per cent. Indian 
orders are specially reserved for the English makers. A contract 


NOTES AND MEMORANDA. 


THE liquid found in the cylinders used in the Pintsch system of 
compressing gas contains, according to Mr. Greville William’s 
examination, olefines, benzol, and toluol. 


Tue deaths registered in twenty-eight great towns of England 
and Wales for the week ending October 25th, corresponded to an 
annual rate of 20°9 per 1000 of their aggregate — which 
is estimated at 8,762,354 persons in the middle of t is year. 


In London last week 2694 births and 1463 deaths were regis- 
tered. The annual death-rate from all causes, which had been 
17°2, 17°5, and 19°7 in the three preceding weeks, declined to 
19°0. In Greater London 3383 births and 1764 deaths were regis- 
— equal to annual rates of 34°7 and 18°1 per 1000 of the popu- 


RETURNS pre for the information of the Secretary of State 
for War show that the average strength of the Army in Ireland 
last year was nearly 5000 less than in 1882, and 2000 less than in 
1881, the totals standing thus—1881, 26,525; 1882, 29,268; and 
1883, 24,523. The total of 29,268 in 1882 was the it which 
had been reached for a period of over twenty years. At the present 
time the strength is stated to be under 22,000. 


THE weekly return of twenty-eight United States cities, having 
an aggregate population of 6,553,300, for the week ending October 
4th, 1884, registers 2713 deaths, which is equivalent to an annual 
death rate of 21°5 per 1000, which is 0°8 lower than that of the 
preceding week. Children under five years of age contributed 
43°7 per cent. of the deaths. The Sanitary Engineer says:—‘‘ The 
rate in the North Atlantic cities was 21°6; in the Eastern cities, 
21°2; in the Lake cities, 23°9; in the River cities, 18°2; and in the 
Se eas for the whites, 20°7; and for the coloured, 35°8 
per 


Tue ‘Influence of Heat and Magnetism on the Electrical Resist- 
ance of Commercial Bismuth,” formed the subject of a recent paper 
by M. A. Righi, in the Journal de Physique. The resistance is 
said to increase between some temperatures and decrease between 
others. A curve plotted with these variations shows a maximum ata 
low temperature, then a minimum, again another maximum just 
before fusing, and a second minimum whilst in a liquid state, this 
minimum being in value about one-half the foregoing maximum, 
The positions of these maxima and minima vary with the phyrical 
conditions of the bismuth; if the bismuth be cooled rapidly, the 
two maxima approach one another until they even merge together, 
and the curve becomes similar to a parabola, In the first case the 
two maxima occur at 40deg. C. and 240deg. C., the eye | 
minimum being at115deg.C. In the case of rapidly cooled bismut! 
the single maximum is at 50 deg.C. These results only occur in 
commercial bismuth, and are more exaggerated as the bismuth is 
hardened in the prepara 


tion, wire showing them more than castings, 
and cold drawn wire more than hot. Pure bismuth behaves like 
an ordinary metal. The resistance of bismuth either pure or 
commercial is increased in a magnetic field. 

Mr. LOWTHIAN Bett has given figures showing that in the 
aggregate 156,499,000 tons of coal were brought to the surface in 
the United Kingdom in 1882, and that of this vast quantity 
99,189,100 tons were applied to mechanical uses, while 57,309,800 
were employed for heating only. The following table shows 


for 11,000 tons for Italy has been recently allotted to the Boch 

and Phoenix companies, near Dusseldorf. © s of rails may 
flatter themselves that they determine where their orders are 
placed. If so they are simply deluding themselves. It is all 
arranged for them by the railmakers themselves, and they must 
submit to their fates unless they are prepared to t other than 
the lowest tender. It will be interesting to observe how long this 
artificial state of things will last. 4 

Tue Java railways are able to declare a dividend of 84 per cent., 
and pay off part of their bonded debt at the same time. They 
probably on“ very high rates, since the receipts Owe! train mile 
on the main line amount to nearly five dollars! Unfortunately, 
the Railroad Gazette says, we have no tonnage statistics to show 
how they earn their five dollars. What figures we have for this 
line, which runs from Samarang to Vorstenlanden, are quite 
curious in several respects :—Length, 125 miles; cost of construc- 
tion, 7,746,000 dols.; ditto per mile, 62,000 dols. Earnings: Pas- 
senger, 206,000 dols.; freight, &c., 1,041,000 dols.; total, 1,247,000 
dols. Expenses, 405,000 dols.; per cent. of —a 32°5; earn- 
ings per mile, 10,000 dols.; expenses per mile, 3250 ols. 3 eamings 
per train mile, 4°80 dols.; expenses per train mile, 1°56 dols. 

ArTeR being accustomed so —. years to couple Harwich and 
Antwerp, and Queenborough and Flushing, it will appear strange 
to of a Harwich and Flushing route. This change is, how- 
ever, it seems, in course of arrangement by the Great Eastern Rail- 
way Company, the Zeeland Steamship Company, and the Dutch 
State way. The present Queenborough and Flushing route 
will become the Harwich and Flushing route during the course of 
next month. An hour’s saving will be effected in the sea journey, 
and it is proposed to add a day service to the present night service, 
in tion with i express trains from Liverpool-street 
for the City traffic, from St. Pancras for the West-end, and from 
Doncaster by direct express to Harwich for the North of England, 
so that passengers leaving in the morning may be able to reach 
Cologne the same day, and Hanover and Hamburg the following 
morning. The Times says that under this arrangement the Great 
Eastern Railway will benefit by the 80,000 passengers travelling 
annually by Queenborough, and the Zeeland Steamship Company 
will use the new Parkeston Quay at Harwich, recently completed 
at a cost of upwards of a quarter of a million sterling. 

A sHort line of railway from the Kaiping Colliery, which we 
illustrated some time since, seems now to do very well. The 
Viceroy, Li Hung Chang, was anxious that the coal of Kaiping 
should be used for the imperial navy, for the arsenals in the pro- 
vince of Tcheli, and for the vessels of the Chinese Merchant 
Steam Navigation Company, instead of the Japan coal. The 
a lan would, of course, have been to connect Tientsin and 

ping by means of a railway, but the Chinese would not allow 
the English engineers who had been called in to do this, and 
upon a canal being cut. This canal, which has indirectly 

been of some service, as it has had the effect of draining the very 
marshy district through which it is cut, could not be brought right 
up to the mouth of the mine; so the English engineers were allowed 
make a railway over the last few miles. But when the line 
was made the authorities insisted — the trucks being drawn by 
mules, for they would not hear of a locomotive which the engineers 
of the line had p being employed. This went on for some 
time, but they have now given way, and two or three fresh engines 
have been brought over from England. The Kaiping mine is 
worked upon scientific principles, being provided with all the most 
approved saf . The galleries are twenty miles in length, 
and there are seven miles of tramway. The supply of coal is prac- 
tically inexhaustible, but the oe varies very much, and the 
Tientsin steamers have to get theirs from Japan, The mine from 
which they might have got the coal they wanted is.only safe with 
patent lamps, and as the Chinese will always break the glass in 
order to light their pipes, the workings have been abandoned. The 
cost of the coal at the pit’s mouth is only 9s. a ton, so that several 
manufactories have been established in the neighbourhood. The 
mine gives employment to 1000 men, nine-tenths of whom work 
underground, and, though not yet a success financially, it seems 
likely to be very beneficial to the district. «~*~ 


approximately the destination of the year’s produce :— 
Out of te 
80. every of appli- 

Paper-making and tanning 

Co} lead, tin, and zinc smelting .. 8 .. .. 1,252,000 
Breweries and distilleries .. 18 2,817,000 
Chemical manufactories .. 19. 2,973,000 
Railways .. 3,130,000 
Steam na’ 4,695,000 
Clay, glass, and lime kilns SB 4,851,500 
extiles .. .. . 42. 6,573,000 

opera’ 5, 
Coal exported. . 92. . 4,398,000 
Steam engines a 18,936,000 
Tron and steel works 800 950,000 
Domestic use .. 172 26,918,000 


1,000 .. .. 156,499,000 


A PAPER was read at Montreal “‘ On the Velocity of Explosions 
in Gases,” by H. B. Dixon,M.A. MM. Berthelot and Vieille have 
shown that in oxygen and hydrogen and several other mixtures of 
gases the “‘explosive wave” is pro ted at a velocity closely 
approximating to the mean velocity of translation of the gaseous 
congery of combustion calculated on the assumption that all the 

eat of the reaction is contained for the moment in the products 
formed, The mean of a number of determinations with electrolytic 
gas gave a velocity of 2810 metres per second, the calculated mean 
velocity of the steam molecule formed being 2831 metres per second. 
These experimenters found that carbonic oxide exploded either 
with oxygen or nitrous oxide did not agree with the rule. The 
author has shown that steam is necessary for the burning of 
carbonic oxide both with oxygen and nitrous oxide, and that, as 
the proportion of steam is increased, the rate of inflammation is 
also increased. Experiments made in a lead tube 55 metres long 
and 13 millimetres in diameter entirely confirmed MM. Berthelot 
and Vieille’s experiments with hydrogen and oxygen. The rate of 
the ‘‘ explosive wave” was found to be 2817 metres per second as 
the mean of several closely concordant experiments at 10 deg. C. 
With carbonic oxide and hydrogen nealy dry, the explosive wave 
was not established until the flame had traversed a distance of 
700 millimetres from the firing-point; the explosive wave was 
found to have a velocity rather over 1500 metres per second. After 
the explosion a fine layer of carbon was found to cover the inside 
of the explosion tube, showing that at the enormous temperature 
of the explosive wave ic oxide is decomposed into its 
constituents. 


Herr J. CoLtert has described, in Wiedemann’s Annalen, the 
results of investigations on electric properties of flames. Accord- 
ing to the Journal of the Chemical Society, this investigation is 
a continuation of Hankel’s researches on the electrical properties 
of the Bunsen and alcohol flames. The method of experiment 
was as follows:—A spiral of platinum was placed in the flame 
eerie pe aed with its axis, and connected with one pole of a 

el electrometer, the other pole being in connection with the 
burner; the electrometer was also connected by a commutator 
with the poles of a zinc-copper pile conducting to earth. The 
principal results of the investigation are as follows: (1) The 
difference of potential is d dent on the material and the 
temperature of the mouth of the burner; an electro-potential 
series of the materials of which the burners are constructed can 
be arranged, of which iron is the most negative. (2) The differ- 
ence of potential is also conditioned by the position of the spiral; 
the point at which the greatest electro-motive force is produced 
coincides probably with that of maximum temperature. This 
latter it probably represents the sum of several conflicting 
causes—first, by the rise of temperature the platinum is positively 
electrified; secondly, by contact with the hy: and carbonic 
oxide gas it is negatively electrified; and, thirdly, in the cooler 
parts of the flame it is positively electrified by contact with steam 
and carbonic anhydride. regards the second of these points, 
the experiments of Deville tend to show that the higher the 
joer: peor the greater proportion of free hydrogen and carbonic 
oxide present; while Grove has shown that platinum is negatively 
electrified when in contact with these gases. (3) The results 
obtained by the author agree with those of Elster and Geitl; the 
former finds for the electro-motive force of a platinum s iral in a 
Bunsen flame = 1°95 iells, in an alcohol flame = 1°43 ‘Daniella; 
wor obtained the values 1°92 and 1°44 Daniells respec- 


MISCELLANEA. 

THE twin-screw steamer America, of which we gave particulars 
some time ago as made by Messrs. Cochran and Co., has proved a 
great success. 

THE Darlaston Local Board have resolved to accept the tender 
of Messrs. C. E. Firmstone Bros., to execute the works of the 
Darlaston sewers’ contract, for the sum of £930, 

THE Wednesbury Local Board have resolved to accept the 
tender of the Patent Shaft and Axletree om, , to execute 
ae of the Wednesbury sewers, contract No. 1, for the sum 
0 

THE Philadelphia Exhibition, which was opened September 2nd, 
and closed October 11th, has exceeded all expectations, the net 
profit being estimated at 50,000dols. The attendance during the 
Exhibition was about 300,000. 

THE East and West India Dock Company has entered into a 
contract with Messrs. Lucas and Aird for completing the Tilbury 
Docks, and ag to have the whole of the works ready for open- 
ing the docks for busi by D ber, 1885. 

THE annual show of the Bath and West of England Society for 
1885 will be held at Brighton. The show opens on Monday, June 
8th, and closes on the following Friday, this being the week 
between Epsom and Ascot Races. 

STAFFORD is one of the towns about to benefit by the recent 
agitation against the use of overhead telegraph and other wires. 
The Corporation there have this week granted permission to the 
Post-office authorities to lay down pipes for telegraph purposes. 

Mr. EvrRINGHAM, boiler-maker, South Shields, has just lighted 
his works by means of twelve Brush arc lamps, driving the dynamo 
machine from his works engine. The work has been carried out 
by the Hammond Electric Light and Power Supply Company, and 
installa tion has 

e. 


A NEw lock is to be proceeded with forthwith at Goole; the cost 
is understood to be nearly £50,000. The Aire and Calder Naviga- 
tion Trust intend, should the Local Board sanction their scheme, to 
lay a tram-line down St. John’s-street and Ouse-street with the view 

removing the earth, &c., from the excavations of Lock-hill and 
their own land in the delvings. 

Messrs. W. H. BalLey AND Co. have published a new edition 
of their catalogue of testing apparatus of numerous kinds. It is 
an illustrated pamphlet of 1 pages, describing boiler testers, oil 
testers, cement testers, — — ines for metals, thermometers, 

meters. meters, hy ic presses, r testers, pipe 
testers, and others of interest to engineers all sleguiiahe, 

Mr. James P. Macrinnis, M.I.M.E., 23, Queen Anne s-gate, 
Westminster, 8.W., has a an employment register for the 
benefit of engineers and others requiring assistants, and also for 


Mr. Fenton, who retired from active business about. six years ago, 
was @ most su manufacturer, the silver-plating productions 
of his establishment being known all over the kingdom, as well as 
in foreign markets. 

ON Monday afternoon the Duke of Devonshire, chairman of the 
Barrow Hematite Steel Company, together with Lord Edward 
Cavendish, M.P., Sir Henry Thompson, M.P., Sir James Ramsden, 
Mr. John Fell, Mr. Dale, and Mr. Smith, of Barrow, visited the 
Barrow Collieries, at Worsbrough, near Barnsley. Mr. Kellett, 
engineer, and Mr. Podmoor, manager, met the Duke and party at 
Barnsley. A thorough inspection was made of the coke ovens and 
surface plant, after which the party returned to Worsbrough Hall, 
and subsequently to Sheffield. 

TueEY do some curious things in Paris. A fatal gas explosion 
took place in Parisa few months ago near the Porte St. Denis, 
under circumstances similar to the accident which recently took 
place in Bermondsey. Since that time the Prefet de la Seine has 
appointed a commission to determine the best manner of searching 
for gas escapes. An electric lamp fed with a portable accumulater 
has been selected and rendered obligatory for such operations. How 
much of an escape will make it necessary to ‘‘send for the man” 
with the electric arrangements is not stated. 

aA REPORT has just been published by the Board of Trade under 
the Boiler we Act, 1882, on the explosion of a Rastrick 
boiler 22ft. in height and 7ft. diameter. The cause of the explo- 
sion is given as corrosion and thinning of the lower plates. ith 
the report are four sheets of lithographs, from photographs, show- 
ing wreckage resulting from the explosion. ese would have a 
place in the Illustrated London News, but what purpose they serve 


in this official report no one on earth can tell. As well might the 
railway di ent publish sensational lithographs of the results 
of every collision or other accident. 


At the fortnightly meeting of the Manchester Association of 
Employers and Foremen, held on Saturday, Mr. Ald. Bowes— 
Messrs. Barningham and Co., Salford—read a paper on “ M. de 
Lesseps and his Canals,” in the course of which he observed that 
the opposition which this country had shown to the construction of 
the Suez Canal was now being repeated with regard to the Panama 
Canal, and he asked where was the capacity and spirit of adventure 
which had characterised English engineers in the past; the action 
which land had taken with reference to the Suez Canal had 
proved to be a mistaken policy, and he thought it was a disgrace 
that we had not sent out a commissioner to report on the Panama 
In the discussion which followed, several members expres- 
sed the opinion that, from a financial point of view, England had 
shown a great deal of common sense in not supporting the Panama 
Canal, and that, as a commercial scheme, we should make a mis- 
take if we put any money into it, The chairman, Mr. Thos, Ash- 
bury, C.E., during the course of the proceedings, remarked that 
canal engineering, which had long been neglected in this country 
appeared recently to have sprung into considerable prominence, if 
they might judge from the numerous proposals which were now 
being put forward for the construction of canals in various parts of 
the kingdom, and the question of water transit for goods was one 
which was evidently at present commanding very genera! attention. 
Gruat activity is said to prevail at the Imperial Dockyard of 
Wilhelmshaven. The preparations for the West African squadron, 
the repairs to the corvette Sophi , it will be remembered, 
during the recent naval manceuvres off the Jahde by collision with 
a merchant steamer—the repairs and alterations on board the 
Ariadne—one of the African squadron—the repairs to the ironclad 
gunboat Chamiileon, and the arming with torpedo fittings of the 
armoured frigates Friedrich Karl and Kronprinz, have taxed the 
energies of the dockyard staff to the utmost. There is a scarcity 
of skilled dockyard labour, and the authorities are making great 
efforts, by offering higher wages, to attract shipwrights. To 
facilitate the docking of vessels at the naval station of the North 
Sea, a floating dock is being —are capable of receiving the 


haven, now nearly completed, has, therefore, been laid low enough 
to prevent such an occurrence in future. The material for 
supplied by the Gutehoffnungshiitte of 


. 
engineers, managers, | requiring situations, 
with the object of saving time and trouble to both employers and 
assistants,in introducing suitable candidates for vacantappointments. 
Tue death is announced of Mr. Frank Fenton, of the firm of ; 
Messrs. Fenton Brothers, South Moor Works, which took place at ‘ 
his residence, Richmond Cottage, Leamington, on the 24th inst. ; 
monly for Wilhelmshaven, because ships can now enter the dry ‘ 
dock only at high water, and in case of serious damage to a vessel 
the delay thus caused might involve its total loss. The depth of 
water in the old entrance to the harbour, however, is so poe | that : 
a large ironclad which had sprung a leak, and would consequently . 
; sit deeper in the water after the accident than with its normal 
draught, would not be able to pass through the sluices. The bed 
of the sea-sluice of the second entrance to the harbour of Wilhelms- 
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COMPOUND ENGINES OF THE STEAMSHIP, HENRY WRIGHT. 
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type, actuated by Joy’s patent valve gear, 
which is already familiar to our readers in connection with loco- 
motives. We illustrated Payton and ‘Wilson's valve on 
September 22nd, 1882, vol. liv., page 212, and since that time 
Messrs. Wilson and Co. have been steadily manufacturing 
engines fitted with this description of valve, so that now they have 


over 130 cylinders at work. These valves have been so much | ” 


appreciated by their customers that all their compound enginés 
are now made with them, and in a short time all their cylinder 
patterns will be altered for this description of valve. The 

itormeock, with engines 18in. and 33in. diameter by 
20in. stroke, fitted with these valves and ieee 
has now been at work on the Thames and in the for the 
last three years, and during the whole of that time has not, we 
are informed, had the slide valves or the faces touched, while, 
as illustrating with what an absence of friction these valves 
move, it was found that after twelve months’ hard work, the 


showing 

minute, the valves descended by their own weight, the excentric 
straps not having been let together during the whole of that 
time, though the tug was in continuous hard work. The 
owners have been so well satisfied that Messrs. Wilson and Co. 
have lately completed for them the engines of a larger tug, the 
cylinders being 30in. and 36in. diameter by 24in. stroke; also 
fitted with these valves and ordinary link motion, the reversing 
of this large engine being effected by a hand lever. 

The engines we illustrate have cylinders 16in. and 30}in. 
diameter by 2lin. stroke, and were fitted to the steam yacht 
Henry Wright, built in May, 1883, by Messrs. R. and H. Green, 
of B for the Church Missionary Society, for service at 
Zanzibar. This which was 80ft. long by 16ft. beam, com- 
posite built, performed the journey out in 38 days 14 hours on 


per | valvegear. (3) That being double 


a consumption of 91 tons of coal, the mean speed being about 
200 knots per day, and the average consumption 47 cwt. per day. 
ing the whole of this time the engineer in charge reported 


“that the engines worked with remarkable steadiness, the = 


gear being set to cut off at four-tenths of the stroke. . A sim’ 

engine to that illustrated, but with cylinders 15in. and 27in. 
diameter by 18in. stroke, was also fitted to a small composite 
tug, the James Searle, built in 1881, and since at work at Port 


“Elizabeth, South Africa. 
We cite these facts to show that this style, of engine is no = 


longer an experiment, and Messrs. J. Thompson and Son, of 
London-street, E.C., who were the consulting engineers for both 
of the vessels named, have been so well satisfied with the results 
that they have for the third time specified the same design fora 
vessel which has lately been completed by Messrs. R. and N. 
e advan i e ers for this type ine 
are briefly as follows :—(1) That the valves being free to turn on 
their faces can never score and cut. (2) That being balanced 
are easily worked, and any wear of the valve motion is 
much reduced, which is an im nt point when usi Joy's 
, the travel of the slide 
valve is also much reduced. (4) t free exhaust is obtained, 
as the steam is admitted on the inner curve, and is exhausted 
on the outer or larger curve: (5) That by the use of Joy’s 
valve gear the valve chests are brought to the sides of the 
cylinders, and the length of the engine fore and aft is much 
reduced, which is often an important consideration in yachts and 


small cargo 
crank shaft, while the 1 of the outer bearing is not inter- 
fered with by any excentrics. 

A New METALLURGIOAL AND Gas PRocEss.—A new of 
iron and steel making has been devised by M. Louis de q 


who has constructed works at Montjean for the purpose of 
ing his designs. The general idea of the process, as stated in the 


vessels. (6) That there are no keyways cut in the | admitted 


Revue Industrielle, is divisible 
of the ore, and its reduction by a flame of carbonic oxide. In the 
first place, M. de Soulages holds that the connection of a mineral 
with;its gangue is due to the presence of one or more molecules of 
water of crystallisation or combination, which, if evaporated, will 
— of the separation of the two substances. Upon this 
ypothesis, therefore, the first step is to pulverise and dry the 
mineral, which is afterward subjected, while in the form of 
anhydrous*dust, to the intimate action of carbonic oxide, In 


volume; and it is then separated according to gravity. In this wa 
the raw material is collected free from dross, a yoo Aad wo 


this purpose the gaseous fuel is prepared in a peculiar manner. 
Sichate -sestienl ?—heated by coal, contain carbonate of lime in 


carbonic 
by traversing the wood charcoal, and the gas is then collected in a 
gasholder for use in the reducing furnaces. After being used in this 
way the carbonic oxide becomes carbonic acid; and it is then con- 
ducted to other retorts which are divided into two parts, and heated 
by the carbonic oxide from the gasholder. The upper of these 
retorts contain wood charcoal ; and the conversion to carbonic 
oxide is performed as easily as in the first operation, but without 
the necessity for extracting carbonic acid from carbonate of lime. 
For the successful working of the reducing process it is essential 


free from the admission of air; but to raise the eet op 
the combustion of the carbonic oxide, a regulated su 

itted from a suitable reservoir. After the heat has thus been 
raised to about 1500 deg. Cent., the combination of the carbenic 
oxide with the molecule of oxygen contained in the metallic oxide 
under reduction will keep up the temperature without further 
combustion. No results of the application of this system have 
been given; but while the fact that it depends wholly upon 
theoretical data is admitted, it is pointed out that all the remark- 
able metallurgical advances of modern times have equally been 
based upon pure theorv 
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THE engines, which we illustrate above, contain two im- 
portant departures from ordinary marine practice, the slide 
valves being of Payton and Wilson’s patent circular. balanced 
} 
is then gro’ inders in 0 m millimetres 
diameter. After this it is dried and screened into three sizes by 
heir lower pol tion, nd wood charcoal above. ne heat disengage 
lower halvesof the excentric straps still had the tool marks visible, 
b he hearth where the operation is carried out should be kep 
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THE WESTINGHOUSE ENGINE. 
THE WESTINGHOUSE COMPANY, PITTSBURG, ENGINEERS. 


Fig. | 


i estinghouse Com —Pittsburg, Pennsylvania 
—exhibited and worked an ares. they call “the Westing- 


house automatic engine. 

gather from the inventor’s 5 - 
cation. In ourengravings, Fig. 1 is a longitudinal section ; Fig. 


steam cylinders A A secured to the case upon 
opposite sides of an interposed valve c' i 

which is inclined at a slight angle relatively to the central plane 
engine, asa or receptacle for lubricating 
material of the crank pins and the journals of the crank shaft H, 


trunk class, which are coupled by connecting rods F, with crank 
set oppositely, or at an angle of 180 deg., upon a pair of 

ble G on the crank shaft, Steam is supplied to the 
valve chamber B by a proper steam pipe connected to the 
opening or nozzle M, Fig. 3, therein, and is admitted to and 
exhausted from the cylinder spaces above the pistons D, by a 


: 
4 
= 


valve V is secured upon a valve stem, the lower end of which 
carries a packed guide piston, which works in an open-ended 


guide cylinder, projecting downwardly from a transverse par- 


tition within the chamber C, and is coupled, by an excentric 
rod 1, to the strap of an excentric I on the crank shaft. 


Referring to the distribution valve V, and its operating : 


mechanism, in lieu of employing a fixed excentric, by w 
only a determined d of expansion is effected, the excentric 


2, | is adapted to be moved transversely to the crank shaft with 


which it rotates, so as to cut off steam from the cylinders at 


acting | earlier or later periods of the stroke of their pistons by reduc- 


tion or increase respectively of the travel of the valve in accord- 
ance with variations in the position of the excentric, relatively 
to the line of the cranks. To effect this variation springs and 
weights are employed, as seen in Fig. 2. 


Fig. 4 


In order to provide for ready escape of water of condensation 
which may find access to the cylin a relief port or channel 
is formed in the body of each eylinder to the exhaust n; 
these ports opening into the cylinders at such level as to be 
uncovered by the pistons, when at the lower extremities of their 
stroke, and thereby to permit the di into the exhaust 
passage of any water of condensation that may be present in 
the cylinder, before the next upward stroke of the piston. A 
drain pipe «, provided with a cock or valve to prevent blowing 
thro of ust steam, is led from the exhaust passage n to 
the crank case, or to the lower portion of the valve chamber, 
and serves, by discharging water of condensation from the 
exhaust into the crank case, to relieve the exhaust pipe there- 
from, as well as to assist in maintaining the proper level of 
the lubricating mixture of oil and water in the crank case, A 

pipe may be connected to the pipe above the valve, to 


SSS 


bearings d, provided with Babbitt metal linings, and secured in 
sockets or supports, projecting outwardly from the ends of the 
crank case. Rings or wipers x, secured to the crank shaft, and 
rotating therewith, within the chambers, serve to intercept the 
oil which passes along the shaft from the outer ends of the 
journals, and effect its projection into the chambers w, from which 
it is returned, through passage ¢, to the crank case. To enable 
a continuous feed of oil to the crank case to be maintained 
operation, 

ving an upper supply o a, 
to lower dagen ta he 
bet the cylinders, sc as to be 

i valve 


valves, is thus effected from a 
single point, and the excess of oil, if any, 
supplied to wee 

ing returned to case wipers 


Our correspondent at the Exhibi- 
tion wrote of it that “the object of 
the inventors is to furnish an engine 
which cannot well get out of order 
in consequence of neglect in supply- 
ing the means of lubrication when 
worked by careless or unskilled engine- 
men. To accomplish this end, the 
running bearings are enclosed in an iron 
chamber. This is filled to the bottom 
of the shaft with water on which oil is 
floated. The cranks and excentric dip 
into this at every revolution. Thus the 
oil and water is churned into a foaming 


, and by the waste which escapes from 

them, The engine in the grounds ran very ——- and the 

cranks could be seen, when the — was cee 
low, 


| 
ee" “i | 
ASS. pe yy 4 
Fig. 2 > 
carry off any surplus of water above that which may be needea 
to maintain a desired level in the crank case, ; 
The journals of the crank shaft, which are tapered from their 
nner to their outer ends, as seen in Fig. 1, rotate in cylindrica . 
is @ perspective view. The engine has two vertical single- 
chamber and cylinder casing, and iz 
provided with oil feed pipes having 
j f regulating cocks, which discharge into 
the oil cups f of the crank shaft bearings. 
| vel The capacity of the oil reservoir is such 
as to enable it to receive, at a single 
for a considerable period of operation of 
Vi ju the engine, and, by proper adjustment 
of the' cocks, a slow and continuous feed 
| : is afforded, without attention’ on the 
A | | part of the operator. Lubrication of 
ime « all the moving parts, except the pistons 
N IN q ~ / 
| N iN 4 BEE 
EA greasy mass which finds its way to every 
ZZ joint. The valves and pumps above are 
Fig. 3 \ubricated by an oil pump or automatic j 
which rotates in bearings K secured in the ends of the case. “Soe es" AZZ lubricator discharging into the steam- 
Access to the cranks may be had by the removal of a bonnet h iL_— im yipe. The inventors claim that with 
on the side of the crank case, and additional support is afforded proper oil a hot bearing is almost og 
to the crank shaft by a centre bearing. The cylinders are open r | impossible in their engines. The lubri- 
at their lower ends, and are fitted with long pistons D of the cation of engines is safe for days at = time, 
as the water in the crank case is kept up to the proper level by 
the condensation from the cylinder above, and a waste cylinder is 
provided by which the height of the oil and water in the case 3 
may be regulated and ascertained. Should the oil run short, Bp 
4 means are provided for introducing a supply to the crank cases, & 
b e supply is usually maintained by the drip from the oil 
or ution valve V, Which 18 com Or an upper : 
piston k, and a lower = k, Fig. 3, connected by a hollow or ; 
tubular body hg , and is reciprocated in the valve chamber, 
80 as to open, hye movements of its end pistons leading from _ : 
the valve chamber to the upper ends of the cylinders alternately parts of the inside of the case. These engines are made with 
to the steam supply nozzle, and to a lower exhaust passage, in the wearing parts in duplicate, and the construction is such that si 
they may be put in with the smallest possible delay. The pre 
reciprocating parts are carefully balanced, so that a 10-horse 
power engine may be run at a speed from 1000 to 1200 revolu- : 
tions per minute without perceptible shake, and this has been done : 


2 
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where these engines have been mounted on spring trucks for 
— electric lighting.” The engine was exhibited at Amster- 
by Mr. T. E. Averill, agent for Europe. 


THE VENTILATION OF SEWERS. 

A MEBETING of the Eastern Counties branch of the Association 
of Municipal and Sanitary Engmeers and Surveyors was held 
at Colchester on Saturday. . “My. Lewis Angell, of West Ham, 
was voted to the chair. . Buckham drew attention to the 
question of the ventilation of Sewers. He had no doubt that 
they all knew although open ventilators, level»with the 
surface of the stpét, were considered to be the recognised prin- 
ciple of ventilatiig,sewers, still there were great complaints of 
the nuisance arising.therefrom, “This was particularly the case 
in old towns, such as Colchester and Ipswich, and other places, 
where there had been in use a system of old, irregular, and 
badly-constructed sewers. The sewers of Ipswich were venti- 
lated by open ventilators, level with the surface of the streets, 
and as the streetg were .very narrow, the nuisance which had 
arisen from these ventilators in some isolated cases had been 
rather objectionable. Qf course it was impossible to have 
any sewer openings without a certain amount of smell, but he 
had always thought that vertical pipes would be a very 
admirable addition to the open ventilators, though they ought 
not to take the place of them. He was*inclined to think that 
the system of ventilation should be partly by street openings 
and partly by vertieal pipes, and he was inclined to think that 
the maximum area in the aggregate of the vertical pipes should 
exceed the maximum area‘of*the open street ventilators. He 
believed if that were systematically carried out, they would find, 
as arule, that there would be a down draught in the open street 
ventilators, and an up current in the vertical pipes. He had 
made twenty experiments in Ipswich with vertical pipes with 
most satisfactory results, He commenced to make these experi- 
ments with a certain amount of diffidence, because he had heard 
that vertical pipes had been tried in various places and had 
turned out comparatively a failure. Speaking from his own 
experience, he could say without hesitation that the vertical 

jipes he had experimented with had had the desired effect, and 
. felt sure if the number of pipes were extended to a large 
extent the smells from the open ventilators would be very 
materially reduced, because in many cases they would find that, 
instead of being outlets for sewer gas, they would prove to be 
inlets for fresh air. The vertical pipes should always be fixed 
as near as possible to the manhole opening. Another cause of 
bad smells in old towns had hitherto been the defective system 
ef house drainage. Houses were drained into cesspools, and 
these cesspools acted really as gasometers, producing very 
objectionable gases. As soon as a complete system of sewers 
was constructed these ls were emptied into them, and 
hence the nuisance which was complained of. In conclusion, 
Mr. Buckham said of course, in addition to the vertical pipes he 
had ‘spoken of, chimney shafts would be a valuable means of 
ventilation. 

The Chairman: What evidence have you of the improved 
state of the sewers in consequence of the use of these vertical 


pipes? 
Mr. Buckham : The evidence I have is this: I find on exa- 


mining the outlets of these vertical pipes that there is always a | P 


current of sewer gas passing up. 

In reply to Mr. Jabez Mann, Mr. Buckham said atmospheric 
influences of course had an effect upon the current of sewer gas. 
Then, again, he noticed that where this current was passing , up 
the vertical pipes which, in his case, were nearly always fixed 
near the manhole, he thought that was evidence that the 
vertical pipes were doing good service. In fact, he was.so far 


satisfied with them, and he believed the Sewerage Committee | regard 


were so far satisfied with them that they intended to ex- 
tend them very materially. 

Mr. Peter Bruff said he had watched with great interest the 
experiments Mr. Buckham had been carrying out at Ipswich, 
and he fully approved of what he had done. The open venti- 

ing system, as every one knew, had been strongly advocated 
by the Local Government Board, and he would merely remark 
that on two or three occasions, when the Government inspector 
had been down to Ipswich, he had gone over the intercepting 
sewer with each of them, and pointed out the places at which 
complaints were made about the effluvium. The inspector 
replied, “You have not got openings enough; if you 
doubled your openings you would get rid of your scents,” 
However, the local authority did not seem to acquiesce in that, 
and they adopted the plan Mr. Buckham had so carefully ex- 
plai There was one question about sewer ventilation that 
should not be overlooked, viz., that the bad effluvium generally 
arose from the collateral sewers—very little, indeed, arose from 
the main intercepting sewers. He had frequently been in the 
main sewer, and certainly the smell from it was not at all 
objectionable. He thought Mr. Buckham would tell them that 
the complaints in Ipswich had been mainly with reference 
to the collateral sewers. This, he took it, arose to a certain 
extent from want of constant flushing. 

In reply to Mr. Clegg, Mr. Buckham said he had some diffi- 
culty at first in finding suitable places for the vertical pipes; 
but they had found a great many places, and he hoped they 
would be able to find a great many more. In all cases the 
owners of property had allowed him to put up the pipes upon 
the local authority giving an undertaking to remove them at any 
time if called upon. He had avoided as far as possible putting 
the pipes in front of the houses, always preferring the gable ends; 
and they had always been careful not to create any disfigurement 
to the property. 

The discussion was continued by Mr. Gower, Mr. Mann, Mr. 
Crisp, Mr. Fowler, and Mr. Mawby. The members generally 
expressed great satisfaction with the Colchester drainage works, 
aud complimented Mr. Clegg on the successful accomplishment 
of so large an undertaking. A vote of thanks was accorded to 
him for the way in which he had received the Association, A 
vote of thanks was also accorded to the Mayor for the use of the 
Council Chamber, and to the chairman for presiding. 


RAILWAY BRAKES IN FRANCE. 
WE last week referred on page 319 to a letter from the 
mn of M. Blount addressed to the Vice-President of the 
estinghouse Brake Company. We now give the full 
text of this letter. 
Paris, 4th October. 


After a thorough study of the subject, the Western of France | will 


Railway Company began the use of the Westinghouse automatic 
brake at the end of 1877. Relying on a success already guaran- 
teed by the extensive use of this brake in England and America, 
the Western Railway Board voted considerable sums for fittin 

up with automatic brakes not only all its passenger rolling stock 
for the suburban lines, but also the stock comprising the 
express trains on the main lines, The money thus voted was 


at once made use of, and before the opening of the Exhibition 
of 1878, the Céinture service, as well as that of the Champ de 
Mars was run with trains fitted with this new brake. The 
results obtained were encouraging in every way, and it is not 
without interest to mention the dates at which the first trains’ 
of the Company were successively worked with this brake—see 
table A. in “April, 1879, the fast trains and most of the 


TABLE A, 
Dates of First Use of Westinghouse Brake. 
April, 1878. Ceinture trains and Champ de Mars service (Exhibition), 
78. Express trains. Paris-Trouville; and wiee versd. 
Oct., 1878, Express trains. Paris le Havre, and vice vers. 
trains. Versailles r.g. 


Dec,, 1880. Local trains. St. Germain. 
Jan., 1881. Local trains, Circular trains, West-Northern. 
Feb,, 1881. Express trains. Paris le Havre, Paris-Dieppe, and vice versa, 


St. Valery; Lisieux-Trouville, &. &. 


suburban trains of the Western Company were running with 
these automatic continuous brakes, and two years later, in April, 
1881, the equipment was complete, not only for all the 
fast trains, but also for all suburban trains. The Minister 
of Public Works, at that time, moreover, recognised 
the efforts which the Western Company had made, in the 
following terms, when writing on the 2nd November, 1881 :——“I 
have pleasure in stating that your company has, in regard to the 
fitting of continuous brakes, anticipated the date which our 
circular had fixed, and that it has rapidly been able to extend 
the use of continuous brakes on its lines.” Since that time the 
fitting up of brakes has been still further extended. Table B, 
added to this report, gives the amount of rolling stock fitted 


TABLE B. 
Statement of Rolling Stock Fitted with Westinghouse Brake since 
the First Adoption to September 1st, 1884. 
Total 
Periods. Engines. |Carriages.| Vans. | “Tages 
vans. 
From 14th March, 1878, 
Ist January, 1882 .. 275 1802 $20 2122 
From Ist J: 
lot September, 378 74 950 
Total stock fitted... ..| 453 | 9586 536 3072 


with the Westinghouse automatic brake on the Ist of Jan 
of each year, and, finally, that on the Ist September, 1884. g 
now, we come to the question of the choice of a brake system, 
we must mention what was, and still is, our position in regard to 
this matter. Since our first introduction of continuous brakes, 
in 1877, of the different systems then existing, we adopted the 
Westinghouse automatic, as containing the best possible elements 
for securing thorough efficiency. We have had, besides, the 
satisfaction to find since then that the principles upon which 
this brake system is based are in perfect harmony with the 
rogramme recommended by the Superior Administration, as 
the result of elaborate investigations and prolonged discussions. 
It must be observed—and this is a point of supreme importance 
—that, so far, there has been no case in which the brake has failed 
to act in a case of necessity, a result. which was only to be expected 
on account of its automatic principle ; and our company cannot 
but congratulate themselves as to the choice they have made, 
since the results obtained have been most satisfactory, both in 
to the increased security, as well as the advantages in 
the working of the traffic which results from its use. It is also 
important to mention that the use of this brake has enabled us 
to save considerable time when approaching junctions and 
stations ; and, finally, numerous accidents to trains or to per- 
sons have been.avoided owing to the certainty of action of these 
brakes. We*have given in Table C—added hereto—the most 
important of those accidents which have been recorded, 


TABLE C, 
Statement of Principal Accidents Avoided by the Use of the 
Westinghouse Brake. 4 
to 6 collisions avoided, 
1884 
1879 


10 cases of persons crossing the line outside station yards, &c. 


1879 
wo} 17 cases of persons crossing the line inside stations, 
\ 8 cases of obstacles, such as horses and carts, &c., unex- 


a pectedly found on the line, 
1880 

6 cases of on the line or 


‘When we began to use the brake, various causes gave rise to 
some diffculties by bringing about unforeseen stoppages, but the 
delays from this cause were of trifling importance, and were 
generally easily made up again by the driver; and now that the 
servants are more familiar with the use of the apparatus, our 
company have succeeded in considerably reducing the number 
of unforeseen stoppages brought about by other causes than the 
bursting of hose pipes, as is shown in the following table :— 


Pro of ht about 
by other couses than the bursting of 
hose pipes, 


Main lines, | Suburban lines. 
1 for 45,604 kilom, run |1 for 19,000 booked stops 
Year 1880 
1st half-year 1884 1 ,, 96,300 ,, 5, 182,850 ,, ” 


In regard to the other unforeseen stoppages, that is to say, 
those caused by the bursting of hose pipes, we have endeavoured 
to find different means of averting this difficulty, and more 
particularly by the use of metallic couplings. One hundred of 
these—of the last pattern—have been fitted to fifty carriages 
since the beginning of the year, and have given most satisfac- 
tory results. It may, therefore, be hoped that by means of this 
or some other contrivance, to which we are also giving our 
attention, a great reduction in the number of such incidents 
be made. We must, moreover, point out that the great 
advantage ef automatic action is forcibly proved by most of 
these incidents ; inasmuch as even a slight derangement of any 
part of the apparatus acts as a tell-tale, and guards against the 
consequences ; whereas, in the case of non-automatic brakes, 
similar occurrences, escaping attention while the train is run- 
ning, would only show themselves by the failure of the brake 
to act at the moment it was required, with all the grave conse- 


quences which might be the result if it became necessary to stop 
suddenly before an obstruction, 

A last advantage of the Westinghouse brake lies in the fact 
that it has given us the means of satisfying one of the demands 
of the Superior Administration, and at the same time the desire 
so persistently expressed by the public, by establishing a com- 
munication between passengers and the train servants, without 
adding any new connection between the vehicles. This appa- 
ratus, which is comparatively of slight cost, and, so to say, 
infallible, answers its purpose entirely, and thus adds consider. 
ably to the security of the travelling public. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. 


THE SHEFFIELD RAIL TRADE, 


S1r,—In the report from this district, published in your issue of 
24th instant, we notice a statement that ‘‘steel rails are a lost 
industry for Sheffield,” and that your correspondent is informed that 
the last rails to be rolled in this town were turned out three weeks 
ago by this firm? Your correspondent has, however, been mis- 
informed, since we are at this moment rolling rails at our Sheffield 
mills, and intend to do so continuously. We have a fair quantity 
of orders on our books for execution here, and a considerable 
of the rails are for export. We rely upon your well- 

own courtesy and sense of justice to give due publicity to this 
correction. ALEX. WILSON (for CHARLES CAMMEL, AND Co.) 

Cyclops Works, Sheffield, October 28th. 


BRIBERY AND CORRUPTION, 

Sir,—A good deal has been said lately about unfairness in the 
award of premiums for competitive schemes for engineering work. 
If you have the space to spare, I should be glad to call your atten- 
tion, and that of those of your readers who are interested in the 
subject, to the following circumstances, which seem to let a little 
light into the causes of such unfairness, 

One of the intending petitors for the premium offered by 
advertisement in your columns on October 10th by the Crediton 
Water Supply Committee, when applying to the hon. secre 
for the conditions to be observed, altiel that if he were successfu 
he would be happy to hand over to the latter one-third of his com- 
mission ! 

No words of mine are required to characterise the di 
attaching to such a proposition; but what I should like te point out 
is this, that if og Ha has the audacity to make so barefaced an 
offer of bribery, he must have been encouraged thereto by easy 
success in more covert attempts of a similar kind. Fortunately 
the hon. secretary in this case is fully alive to the heinousness of 
such a transaction, therefore no unfair uences can arise. 

October 25th. BITATIS AMANS, 


PREPARING TEST PIECES, 

S1r,—In your correspondent’s letter from the North of England, 
October 24th, he makes allusion to the use of improved ory 
machinery, self-recording and power-worked, but complains o' 
the want of sufficiently expeditious means for preparing the 
specimens, stating that as usually prepared they cost half-a-crown 
a-piece. Ihave no doubt this is very commonly the case, but in 
1879 my firm made for the Steel Company of Scotland a machine 
thus described in the specification :—‘‘ Double headstock surfacing 
machine, for preparing parallel samples for testing. Each head- 
stock fitted with circular cutter-plate carrying nine cutters, 
adjustable for preparing samples from Sin. to 10in. long in the 
planed part. he spindles carrying the cutter-plates adjustable 
to suit oo ge from jin. to 2in. wide in the — part, and up 
to 3in. wide in the rough. Sliding frame for holding the work to 
admit samples up to 20in. long out and out, and arranged to hold 
a row of pieces 12in. deep, so that twelve samples of lin. thick 
plate are prepared at each fixing.” 

The suggestion of that machine emanated from the general 
manager, Mr. Riley, and the poyneer, Mr. Williamson, of the 
Steel Company of Scotland. Mr. Williamson made a draft design 
for it, and it was put into my hands to complete and to carry out. 
That machine has been an entire success, and many large steel and 
ironworks have since been supplied with it. Quoting from Mr. 
Williamson, ‘‘ The pieces, about twenty-five in number, of various 
thicknesses and from 14in. to 2in. broad, just as they are cut at 
the shears, are put into the frame, which forms a slide working 
across the bed of the machine; the pieces are roughed down and 
finished in one operation to a breadth of lin. to jin.; they require 
no filing up, except taking off the ragged edge, when they are 
ready for testing. The average working of the machine is 150 test 
pieces per day of nine hours. It is a strong, substantial machine, 
and has given great satisfaction both at Blochairn and Newton.” 
In other words, this machine pre the pieces at the rate of one 
every four minutes, so that I think it fully meets the require- 
ment to which your correspondent draws attention, and the fact 
of its not having yet fallen within his notice is the justification for 
my troubling you with this letter. J. H. WicksTEED. 

Well House Foundry, Meadow-lane, Leeds, 

October 25th, 


THE ROCKET LOCOMOTIVE, 


Srr,—I have been rather surprised to read the way in which 
some of your correspondents conclude that it is quite certain that 
the engine drawn nd Mr. Nasmyth was not the ket. I cannot 
for a moment think that Mr. Nasmyth would fall into such an 
error, and send you a drawing of the wrong engine. Is it likely? 
There were two Rockets, and the one Mr. Nasmyth has drawn, 
is, without doubt, the one that ran the opening train on the Swan- 
nington Railway, and had its chimney knocked off when going 
through the Glenfield tunnel. As the engine had worked on the 
Liverpool and Manchester line, it was not idered y to 
measure if the chimney would pass through the tunnel ; hence, the 
——_ eens of theSwanningtonline. Thefollowing cutting, 
signed ‘‘Historian,” from the Znglish Mechanicalsoconfirms the view 
that there were two Rockets :—‘‘ The Rocket which ran at Rainhill, 
1829, is, no doubt, in the South Kensington Museum. The Rocket 
of 1830, given in a sketch by Mr. Nasmyth, was the second engine 
of that name; she only ran a few months on the Liverpool and 
Manchester line before being returned to Newcastle to be altered, 
as she was bought by the Swannington Company, and went from 
Newcastle to West Bridge in the year 1832. Her driver was 
Robert Weatherburn, and he is, or was till lately, foreman at 
Carnforth; so, no doubt, he could furnish all the details required. 
The name of this Rocket No. 2 was afterwards changed to Comet, 
and she went during the winter of 1835-6 to be a t engine at 
the making of the London and Birmingham Railway. About 1850 
this engine was bought by a South Wales Colliery mpany, since 
which date I have neither seen nor heard of her.” 

AN OLD LEICESTER AND SWANNINGTON MAN. 


October 27th. 


THE ELECTRIC ENGINE. 

Sir,—With reference to the electric engine illustrated in THE 
ENGINEER last week, may I be allowed to point out that these 
engines may be obtained in several ways other than by purchases 
from the Coalbrookdale Company? The following recipes for 
their production may be useful:—(1) Take an improved Brother- 
hood engine; remove two of the pistons and piston valves, and 
drive the governor by a belt. (2) Take a Westinghouse engine, 
and admit exhaust steam into the crank chamber, having pre- 
viously disconnected one of the working pistons. (3) a 
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Willans two-cylinder compound engine, and work it always as a 
simple engine; a connection must also in this case be made between 
the crank chamber and exhaust pipe, so that the escaping steam 
may have free access to the bearings. 
y of the above arrangements will apparently make an electric 
engine, and the parts removed will always be useful as gear, 
‘hames Ditton, Surrey, October 27th. J. W. WILLANs. 


SIMPLE AND COMPOUND ENGINES, 


S1r,—1 hope, for the information of your readers, you, or Mr. 
Longridge through your columns, will give us full iculars, with 
diagrams, of that most interesting experiment just: y termed by you 
unique. We all like to form our own judgment, and the partic’ 
given are too few for investigation. The working pressure is stated 
to be the same in both cases—the simple engine shows a loss of 
10 per cent, and the compound 3 per cent. in the initial pressures. 
The ratio of expansion is also stated to be nearly similar— 
viz., 9—although steam is cut off in small cylinder at half-stroke, 
which, neglecting receiver, &c,, would bring it nearer 5. Had Mr. 
Longrsigs 8 report been accessible, it would not have been necessary 
to trouble you in the matter. W. 8. 

Liverpool, October 21st. 


[Wea d the information “‘ W. 8.” asks for—that is to say, 
we give the diagrams which he wishes to see. It may be right to 


“PROBABLE CUT CFF 
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Engine No, 1.—Diameter of cylinder, 38in.; stroke, 5ft.; revolutions 
minute, 40 ; boiler pressure at times of indicating, 591b. per square 

; coal consumed, 30 tons; hours worked, 564; indicated horse- 
power, 329; coal per indicated horse-power per hour, 3°61b.; vacuum 
, 12hin.; temperature of injection, 90 deg.; temperature%of ejection, 
10 deg.; mean effective pressure on front side of piston, 23°91 1b.; mean 
effective pressure on back side of piston, 241b,--September 21st, 1580. gg 
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Engine No. 1.—Diameter of cylinder, 24in.; stroke, 5ft.; revolutions 
minute, 40; boiler pressure at time of indicating, 591b. per square 
ia: coal consumed, 27 tons; hours worked, 56}; indicated horse- 
power, 165°9; coal per indicated horse-power per hour, 34; mean 
effective pressure on front side of piston, 31°291]b.; mean effective 
pressure on back side of piston, 30°63 1b.—June 14th, 1881. 
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Bngune No. 1.—Diameter of cylinder, 88in.; stroke, 5ft.; revolutions 
od minute, 40; coal consumed, 27 tons ; hours worked, 56}; indicated 

orse-power, 141°5; coal per indicated horse-power per hour, 3°4 lb.; 
vacuum gauge, 25jin.; temperature of injection, 98 deg.; temperature of 
ejection, 102deg.; mean effective sure on front side of piston, 101b.? 
mean effective pressure on back side of piston, 10°7 lb,.—June 14th, 1881. 


explain that we did not take clearance into account in estimating the 
ratio of expansion, nor could we do so, inasmuch as we possess no 
information concerning itsamount. Mr. Longridge has marked on 
the diagrams, which we reproduce, the probable point of cut-off, which 
is much later than we assumed, seeing that the speed of the engine 
is comparatively small, and that the diagram seems to imply quick 
action of the valve gear. Mr. Longridge calls our attention to the 
fact that while our calculation gives total pressure, his figures 
referred to effective pressure only; and taking this and clearance 
into account, he estimates the expansion to have been about five- 
fold in both engines. ‘‘W.8.’s” deduction of the ratio in the 


pound engine from the diagram is open to objection from want | dealing 


com 
of data concerning clearance and precise point of cut-off. But it 
is fair to assume, as we did, that as the power developed was 
nearly the same in the simple and compound engine, the initial 
— not differing widely, the ratio of expansion must have 
mn nearly the same. If we add about 51b. for back pressure to 
the effective pressure, we have, say, 291b. as the total average 
pressure. This corresponds very nearly to a six-fold expansion, 
and this agrees very well with the ‘‘probable point of cut-off’ 
marked by Mr. Longridge. No direct experiment was made to test 
the consumption of fuel. Part of the steam is used for heating the 
= but this does not affect the main question, which is simply, 


ills be reduced by compounding engines without altering | beca 


pd tga and point of cut-off at the same time? In the case 
cited the coal consumed was 30 tons per week of 564 hours with 
the non-compounded engine, and with the compound engine it was 
27 tons per week of 564 hours, but more cap was exerted by the 
simple than by the compound engine. e consumption of coal 

the compound engine, including all the figures up to the present 

e, is, Mr. Longridge informs us, 3°491b. per horse per hour. 
The consumption by the non-compounded engine is 36 lb. It is 
juestionable whether the saving in fuel can pay interest and 

tion on the cost of the extra cylinder, and leave a 

to pay for lubrication, pagking, &o. “W. 8.” has now all 


information which is available from which to form his own con- 
clusions,—Ep, E.] 


RAILWAY BRAKES, 

Srr,—I have just read Mr. Kiernan’s letter in your issue for last 
week. It appears to me that this gentleman does not fully under- 
stand the working of the Westinghouse brake, for the disadvantage 
of this brake he is referring to is only an re ed one. It must 
not be forgotten that the manipulation which releases the brakes 
in the Westinghouse system refills the auxiliary reservoirs with air 
in such a manner that the working pressure is soon re-established 
in the latter. This operation requires but a few seconds, as the 
La ta constantly going, and forcing air into the main reservoir, 
whether the brakes are on or not, 

A similar, but slower and by no means so simple, action takes 
place in the automatic vacuum brake. The vacuum has to be 
created again, wholly or jially, according as the brake was pre- 
viously applied with full or reduced power. But in this case, 
letting air in to apply the brakes, and restoring the vaeuum to 
release them, are two a, performed by two different 
of the apparatus, which are independent of each other, whilst in 
the Westinghouse brake, simply turning the handle of the driver's 
valve performs the above corresponding operations, according to the 
positions to which this handle is moved. I do not therefore see 
the inferiority of the Westinghouse brake Mr. Kiernan is alluding 
to in his letter. 

Again, Mr. Kiernan ascribes to Colonel Rich’s words a meaning 
which they have not. Colonel Rich evidently refers to air-pressure 
brakes alone. It is true that the term “‘air brakes” applies equally 
well to vacuum and compressed air brakes. To distinguish the 
latter from the former, I would suggest that, as in the French 
phraseology, these should be called depressed air brakes, or simply 
atmospheric brakes. 

Finally, I would ask Mr. Kiernan whether he has had any 
experience with the Westinghouse brake. For my part, I must 
confess that the pretended advantages of automatic vacuum brakes 
are dearly bought. They increase the fuel consumption of the 
engine in an extravagant manner. Few drivers will deny this. 
They are the best judges in this matter. Can Mr. Kiernan tell us 
of any ‘‘ success” of this automatic brake that would fairly soem 
with those which are pretty often recorded in favour of the West- 
inghouse brake? To name only one. Let him refer to the accident 
near Lynn, on the Great Eastern Railway, where the Westinghouse 
brake showed in such a striking manner how thoroughly reliable 
its action is. It is very doubtful, if not impossible, that the Smith 
automatic vacuum brake could give such proofs of trustworthiness 
as the Westinghouse did in the case just referred to. 

Manchester, October 27th. Ep. GoBERT. 


TIDAL ACTION, 

Sir,—Mr. Webster does not seem to be aware that discussion 
involves the examination of facts and opinions, or theories, if he 
prefers that word. He adduces certain alleged facts, and expresses 
opinions, and seems to consider himself aggrieved because they do 
not receive ready acceptance, but are discussed, as other facts and 
opinions are liable to be, How far my remarks are relevant your 
readers can judge. 

When the term, aap of tide, is used, it seems desirable to adopt 
some recognised stan , or the comparison of the range in 
various places may be misleading. The Admiralty Tables are 
usually adopted as such authority ; if Mr. Webster can suggest a 
better, I hope he will do so. If the tidal phenomena in the Straits 
of Cantire are not of more importance in discussing those of the 
Trish Sea than if they were at the Antipodes, why did Mr. Webster 
attempt to explain the low range in Ballycastle Bay? and, by 
parity of reason, ~ refer to the absence of any range “off the 
coast of Arklow?” I am so far from agreeing with Mr. Webster 
in this view, as to regard the full understanding of all the pheno- 
mena of the Irish Sea as valuable preparation for understanding 
tidal action in all its affluents. 

Both Mr. Websterand Mr. Snowdon apply my remark on the funnel 
theory more sweepingly than Iam prepared to do. So far as the 
subject came under discussion, it seemed to me the illustrations 
given showed it was not of universal application. I am surprised 
Mr. Webster does not see that the neck of the bottle in the 
Mersey is en so, according to theory, the range at 
the small end of the funnel should be greater than anywhere else, 
which it is not. In his former letter, Mr. Webster expressed the 
opinion that the difference in the level of high water in the upper 
reaches of the Mersey ‘‘is simply due to the impulse imparted by 
this head to the inflowing water, which, in the confined portion of 
the upper reaches, can only restore equilibrium by raising its level. 
This increased level is simply an afilux, which must occur when 
any obstruction is offered to the flow of water in an open channel.” 
In my remarks bm Mr. Webster’s letter I did not dwell upon 
this passage, partly because I did not wish to reas! your space, 
and partly because, it seemed to me, Mr. Webster did not appear 
in his best form. But as he still seems unable to see the difference 
between a simple afflux and raising the level of an expanse of 
water, like that in a reservoir, it appears desirable to point out 
the distinction as it presents itself to me. 

I regard an afflux to be a very temporary and partial rise in the 
surface of water through collision with an obstacle, as when a 
running stream impinges on a pebble, boulder, or other isolated 
obstruction. There is an affiux on the upper side of the obstruc- 
tion, but there is also a deflux on the lower side, that is, a depres- 
sion in the surface there; but the extent of surfaces so raised and 
depressed is usually very trivial as compared with the surface of 
the stream, varying with the size of the obstruction and the 
momentum of the stream. The raising of the level of high water 
oo to me wholly different from that, and to resemble the 
elevation produced by the continued application of a mechanical 
force, as when the surface of a reservoir is raised by water 
driven in at considerable depth, and so under equivalent pressure. 
It should not be overlooked that the elevation caused by obstruc- 
tion in a running stream never rises to the height of the stream’s 
head or source ; and if Mr. Webster wishes to raise any part of a 
stream above that head, he must have recourse to some extraneous 
power ; and in the case under consideration I should like him to 

lain the extraneous force producing the effect. 

must confess myself wholly unable to understand Mr. Web- 
ster’s meaning when he speaks of ‘‘ the impulse imparted by this 
head to the inflowing water, which . . . . can only restore 
equilibrium by raising its level ;’ for I am unable to see that any 
equilibrium is restored. 

The reference to a closed pipe seems to me false analogy when 

ing with water in an open cut, butin Mr. Webster’s illustration 
he does not rely = an apparent head of 3ft. or 4ft. raising 
water above its own level, but to an extraneous force whereby an 
*‘ equilibrium” is disturbed, and, in fact, increases the effective 
head. Mr. Webster isin error when he says I assume his ignorance 
of the fact that obstruction causes friction ; my words were, ‘‘ Mr. 
Webster Ser to overlook the fact.” e best informed man 
may be guilty of a casual oversight, without being chargeable with 
ignorance, 

Mr. Snowdon appears to be a disciple of Scott Russell, whose 
papers I studied some a ago, and found irreconcilable with the 
observations of myself and others, jally when Mr. Russell 
me transcendental. But Mr. Snowdon says, “the high water 
which passes Van Diemen’sLand . . . . 
simply a monster wave,” and I should be very much obliged if he 
will give his authority for this assertion, and explain how the wave 
is produced. If the be as stated, it is most important to the 
present discussion. 

I was not aware that Sir William Siemens gave attention to the 
subject of ‘tides, and should feel much obliged by information as to 
where his contributions may be found. Mr. Snowdon adopts Mr. 
Russell’s opinion that the altitude of a wave increases with the 
depth of the water. In mid-ocean, where the water may be 

fathoms in depth, the height of what is called the tidal 


di 
tidal range at ton “in all probability arises from a combina- 
prepared 


NAVAL ENGINEER APPOINTMENTS.—The following appoin 


neer, to the Kingfisher; John Murdock, chief engineer, to 
Diamond; Henry C. Stansmore, chief engineer, to the Indus, for 
service in the Reindeer; Lewis P. Lewis, chief engineer, 
additional, to the Pembroke; George W. Barry, engineer, to the 
Cambridge ; and Edwin J. Rattenbury, engineer, to the Indus, for 
service in the Hotspur. 


THE ELEcTRIC LicHTINc Act.—On the 27th inst. a deputation 
from the Lambeth Vestry, accompanied by Sir J. C. Lawrence 
and Sir William M’Arthur, had an interview with Mr. Calcraft, the 
assistant-secretary of the Board of Trade, and Mr. Meysey Thomp- 
son, the standing counsel to the Board, with reference to the 
visions of the licence obtained by the vestry for gr gh ge 
by electricity. Mr. H. N. Fowler stated the case of the vestry. 

esaid that the Board of Trade had given to Lambeth a licence 
similar to that granted to a private company for supplying the 
electric light to Colchester, and this was not applicable to a case 
in which the local authority itself obtained the licence and had 
full control over the streets. The licence also gave to the Metro- 
politan Board of Works the powers of the local authority, 
although the vestry was altogether free from that Board in matters 
relating to the lighting of the streets. Then the vestry had no 
power to enter into sub-contracts for providing electricity, and this 
they wanted inserted in the licence. They also objected to the 
clause in the licence whereby the vestry would be unable to place 
any works in, over, about, or across any of the streets of the wae 
without the assent of both the Postmaster-General and the Metro- 
politan Board of Works, neither of which bodies at present had 
any such control over the streets of the parish for any similar 
purpose, while the Postmaster-General could ni eg up wires in 
the street without the assent of the vestry. Mr. H. J. Smith, the 
clerk of the vestry, and others, having spoken, Mr. Calcraft, in 
reply, said that with regard to the assent of the Postmaster- 
General and the Board of Works, the Board would not be inclined 
to give way. As to the Board of Works being the local authority 
for the district, the vestry might get rid of the Board in that 
respect. With regard to the sub-letting of the work, that would 
be a matter for the further consideration of the Board, and he 
would communicate with them on the subject. 


INVENTIONS WANTED.—Under this or similar headings 
editor of the Scientific American has frequently called attention 
to inventions needed or to jal manufactures for which there 
was a present demand. There is hardly any field of invention 
which has been so little cultivated as the American house. For 
instance, what a di e it is to the mechanic arts in this country 
that every stick of timber in every house is not fireproofed by a 
cheap, practical process, the plant for which sh: become the 
second thing after a sawmill to be erected in every new settlement! 
For want of a cheap, practical process for fireproofing wood, one 
hundred million dollars’ worth of property are destroyed every 
year in the United States. The carpenters have hitherto o 
such processes because the mineralised wood is less easily finished 
with the common tools. But a large part of all the wood ina 
house is used in the rough, and this objection need not apply to it. 
For the finished wood let the fireproofing and steam seasoning be 
done together, after all the finishing has been completed except the 
final fitting. For the final smoothing, if edge tools will not | 
let us have new tools, carrying pumicestone or other abrading 
polishing material. We are entering on a new and more complex 
system of domestic architecture—the family clubhouse or social 
nity will require a host of new inventions. It is not 
ooking very far ahead to see whole towns built in this way. 
These buildings must have their internal railways and elevators 
of all sizes. They must be tunnelled for hot and cold air flu 
ventilating flues, with artificial draught, steam, gas, water, 
sewerage pipes, and speaking tubes. ey must be equipped with 
an electric generator and electric wires for light, power, and 
telephony, with artificial refrigerating as well as heating appa- 
ratus, with gas generators, and the most perfect cooking and 
washing machinery. All of this machinery must be made on a 
large scale, with a capacity of subdivision. ere is, at the present 
moment, one desideratum in the modern house for which no suffi- 
cient provision exists, and which would insure a number of fortunes 
to the parties who would introduce the wished-for article in a 
cheap and practical form. This is a small elevator, run by the 
water in our city pipes, of no greater power than fifty pounds 
raised 10ft. or 12ft., applied to running the common dumb waiter. 
This little simple invention would be a very important labour- 
saving machine in the average house with a basement kitchen. It 
would save its own cost in broken crockery and servants’ wages, 
not to speak of the temper of employers and employed. 

THE PanaMA CANAL.—In his address to Section E of the 
British Association at Montreal, General Sir J. H. Lefroy, R.A. 
gave the following from the last official returns, of the amount of 
—— effected in cubic metres—a cubic metre is 1°308 cubic 


Total In each 
excavated. month, 

1688 October .. .. «. «- .. 
1888 November .. .. .. 2,375,584 .. .. .. .. $88,900 
1888 December .. .. .. 2,760,584 .. .. .. .. 385,000 
1884 January... .. .. .. 3,340,584 .. .. .. .. 580,000 
1884 March .. .. .. .. 4,590,022 -- 615,831 


The total quantity of excavation to be done in a length of 46°6 
miles is estimated at 100,000,000 cubic metres, but the rapid 
augmentation of quantity shows that the limit has not been 
attained. This is no place to speak of the stimulus given by this 
great work to mechanical invention or the gigantic power of the 
machines employed, which will probably receive attention in 
another section, but he might mention the two great problems which 
still await solution. The first is how to deal with the waters of 
the river Chagres; the second is how to manage a cutting nearly 
400ft. deep—110m. to 120m. The Chagres is a river as as 
the Seine, but subject to great fluctuations of volume; it cuts the 
line of the canal nearly at right angles, and for obvious reasons it 
is impossible to let it flow into it. It is proposed to arrest the 
stream by an enormous dyke at Gamboa, near the divide. It will 
cross a valley between two hills, and be 1050 yards long at the 
bottom, 2110 yards at the top, 110 yards thick at the base, and 
147ft. in greatest height. Out of the reservoir so constructed it is 
pro’ to lead the overflow by two artificial channels, partly 
utilising the old bed. The cutting will be nearly 500ft. wide at 
the top—150m.—with the sides at a slope of }. It is pro; to 
attack it by gangs or parties working on twelve different levels at 
the same time, on each side of the summit, dividing the width at 
each level into five parallel sections. Thus there wili be 120 

at work together, and it is confidently hoped that the whole wi 
be really finished in 1888, the date long since assigned for its com- 
pletion by M. de Lesseps. There is practically no other project 
now competing with it, for the pro routes by the Isthmus of 


Tehuantepec, the Atrato, and San Blas may be regarded as almost . 


universally given up; both the latter would involve the construc- 
tion of ship tunnels on a scale to daunt the boldest engineer. 
The so: Caledonia route has not stood the test of examina- 


pees xe | political and other difficulties, whic would leave it, 


if comple under many vantages as compared 
rival. Among the latter must be named the necessity for rising 
by locks to the level of the Lake of Nicaragua—108ft, oe 


wing tments 
have been made at the Admiralty :—Edward R. Vine, chief 


iverpool, October 27th. OSEPH ULT, 
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tion. There remains but the Nicaragua route, and this, while 
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150-TON CRANE, ABOUCHOFF STEEL WORKS. 


MESSRS, EASTON AND ANDERSON, ERITH, ENGINEERS. 
(For description see page 336.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


Book. 
NEW YORK.—Tuz and Roczrs News Company, 
81, Beekman-street. 


TO OORRESPONDENTS, 


cases, 
writer to hi 
be taken of ications which do peepee 
of commun 
UMBLY 
ra of the Staffordshire Steel and Ingot Iron 


ORE STAMPS, 
(To the Bditor of The Bngineer.) 


address of the mak s patent elephant stam 


Tax ENGINEER newsagent in town or country 
BE can 
Gt the various railway stations; or it cane if preferred, be supplied 


(including double numbers)... ..  «. 

occur, an extra char; two shi sixpence annum 

be made, Tue ENGINEER i. pe 


Foreign Subscriptions for Thin Paper Copies will, until notice, 
received at the rates given — Fe ing in advanc® 
at the ished rates will receive THE ENGINEER pt and post-free. 
en ee Post order must nied by letter of 
Paper Copies may be preferred, at 


rates. 
Remittance by Post-ofice order. — Australia, Belgium, British 
Columbia, British Canada, Cape of Good 
» Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
ew wick, Newfoundland, New South Wales, New Zealand 


0s. 6d. 
Remittance by Bill in London. — Austria, Buenos a" and Alge: 
Ceylon, Java, 
Mauritius, Sandwich isles. £2'5s. 
ADVERTISEMENTS. 
*," The charge for Advertisements of four lines and under is three 
every two lines and si 
chirged one shilling. The line w seven words. 
t rge is ten shillings per inch. All 
from tha country aunt be @ Post-office 
in payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tax Enoinesr, 168, Strand, 


MEETINGS NEXT WEEE. 

Society or Enoreers.—Monday, Nov. 8rd, at 7.30 p.m. 
be read ‘‘ On the Cooper Coal Liming Process,” by Professor Wan lyn, the 
leading features of which are as follows:—The insuperable difficulty of 
keeping down the —— compounds as required in lentes without the 
use of sulphide of calcium, The remedy presented solely by the adoption 
of the Cooper coal liming process, thus arresting the bulk of the im) ties 
in the retort. Description of eee oe and statement of the 
oe of twelve months’ working with it at the Tunbridge Wells Gas- 


InstiruTION oF MEcHANIcAL Nov. 5th, at 
4.m.: The follo papers will be read and discussed as far as time 
will admit:—‘‘On the Mineral Wagons of South Wales,” by Mr. Alfred 
Slater, of Gloucester. ‘‘On the Application of Electro-magnets to the 
Working of Railway Signals and Points,” by Mr. Illius A. Timmis, of 
London. Second report ‘‘ On Friction Experiments,” by Mr. Beauchamp 
Tower, of London. 


Part L, Origin 
pry meal by Dr. Divers. ‘‘On Magnesium Hydro-sulphide as a source 
of Hydrogen-sulphide,” by Dr. Divers and Mr. ?. Shimidzu. 
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SIR E. J, REED ON THE NAVY. 
AxovuT a month ago, ata dinner in the City, Sir Edward 
Reed received “an unexpected invitation to reply for the 
Navy,” and he then spoke “afew words,” of which the 


reporters made a rather long paragraph. The burden of 
this unpremeditated speech seemed to lie in two state- 


ments—first, that Sir Edward Reed had kept silence up to 
that time on the naval controversy now raging, so that, 
babe weg he disclaimed the authorship of the article in 
the Pall Mall Gazette, which was then attracting a tam 
deal of attention ; second, that he strongly dissented from 
the views of Sir William Armstrong respecting the great 
value of protected cruisers. Readers of the newspaper 
reports of the speech might also have su that Sir 
ward still proposed to keep silence, and to hold himself 
in reserve. me persons, no doubt, regretted that a man 
whose opinion they would value should think it n 
to impose this reticence on himself. Such persons have now 
been relieved, for in the Zimes of October 20th nearly 


four columns are occupied by a letter from the late Chief |. 


Constructor of the Royal Navy. It is true that the writer 
claims to have suffered a good deal both before he wrote 
the letter and during its composition. He preferred “to 
remain a silent observer of the course of events ; but the 
risk which the country is running of having its legitimate 
anxiety utilised by those who set mistaken objects before 
it is so t, and any wasteful Me, cme of the money 
devoted to so vital a service as the Navy seems so serious,” 
that Sir Edward Reed “resolved to ask for space” in 
which he might set forth “some facts and considerations 
which pressed upon his mind.” Further on in the letter, 


| dimly prophetic, of cruising ironc 


when entering upon a very adverse criticism of the pro- 
tected cruiser type 
the writer again emphasises his “distaste” for such a 
discussion, and his feeling that “were he to contend for 
his views,” he would bring upon himself “ endless distress 
and trouble,” more particularly because of the “direct 
— antagonism of opinion with Mr. Rendel and Sir 

illiam Armstrong.” Expressions such as these recur 
frequently in the letter ; they may be meant for sarcasm, 
but it is very certain that they are uncalled for and out of 
place, Sir Edward Reed has earned the right of forming 
and expressing his frank opinion of our naval eg, his 
opinions are always sure to command attention; but in 
this particular instance it cannot be questioned that the 
tone of the letter, and the method in which those who 
have the misfortune to differ from him are dealt with, 
will detract from the influence which the communication 
might have had otherwise on the public mind. Sir 
Edward protests too much. 

Shortly stated, the letter contains a strong expression of 
the writer’s view that the construction of armour-clads 
should be prosecuted vigorously; that nothing which has 
happened in the development of guns and under-water 
attacks—by ramming and torpedoes—justifies the abandon- 
ment of armour; that vessels of the “protected” t 
exemplified by the Esmeralda, are not well adapted for 
“protecting our mercantile fleets” from “the attacks of 
armed vessels ;” that such protected cruisers should not, 
therefore, be multiplied ; that we already have a consider- 
able number of swift cruisers built and building of 
15 knots and upwards; and that the cruiser class can be 
reinforced, if necessary, by “the employment of our fast 
mercantile and passenger steamers as war auxiliaries.” 
Besides these topics, there is an attempt to fix the 
relative forces of the ironclad ships of the European 
recen is r. Barnaby; and a suggestion, 

lads “having a speed of 
20 knots an hour” with “less than half-a-dozen” of 
which “ — sweep the seas of everything that can 
at present il our commerce.” Furthermore, the public 
is supplied with certain details of the design and services 
of existing ironclads, and some remarks on the accidents 
which led to the loss of the Captain, the Vanguard, and 
the Grosser Kurfurst. 

Limits of space prevent any detailed criticism of this 
long letter; and in these pages it is scarcely needed. We 
have already dealt at length, in our issues for 12th Sep- 
tember ond 17th October, with the relative strengths of 
the armoured and unarmoured fleets of France and 


shillings, | England, our method of comparison being much less 


summary, but also much more satisfactory than that 
adopted by Sir Edward Reed. Sir Thomas Brassey, in his 
speech at Hastings, effectually disposed of the figures 
ee by Sir Edward Reed, showing that no proper account 

d been taken by him of the inefficiency of many old French 
ships, so as to put them on the same footing with the 
English list of armourclads, But there is a further and fatal 
objection to this comparison by mere addition of displace- 
ment tonnages, which vitiates any conclusions reached by 
either of these gentlemen. If two ships of nearly the 
same date in design are compared, then it is only roughly 
approximate to say that their displacement tonnages afford 
a fair measure of their relative force. If two — 
designed at long intervals apart are thus compared, the 
one is simply ridiculous. Yet this is the method 
followed b Sir Edward Reed. He gives no details of 
numbers of ships, dates of design, thicknesses of armour, 
particulars of armament or speed. He prefers to “view 
the question in its simplest aspect,” and the only labour 
he ap to have performed beyond copying out Mr. 
Barnaby’s figures was that involved in adding up the dis- 
eer of the English ships. He surely might have 

one more before venturing to inform the public that 
France “ falls short of us by only about one first-class ship 


ora couple of second-class,” 


As this matter is important, let us take an illustration 
from the letter itself. The Minotaur was designed about 
ten years before the Dreadnought was re-designed. The 
Minotaur is of 10,700 tons, and the Dreadnought of 
10,800 tons—practically equal. The —— are also prac- 
tically equal, but the Dreadnought 14in. armour, 
as against 5}in. on the Minotaur, and carries four 
38-ton guns in two turrets, as against the battery 
of seventeen 12-ton broadside guns on the Minotaur. 
The Dreadnought is 80ft. shorter, has twin-screws and 
compound engines, and is altogether an incomparably 
more efficient fighting machine. Yet, according to the 
“simplest aspect” of the case adopted by Sir Edward 
Reed, the two ships are treated as of equal value in 
estimating our aggregate force. Before leaving the 
Dreadnought, it may be as well to mention that any 
reader of Sir Edward Reed’s letter might well suppose 
that he was the designer of that ship. e did design a 
vessel named the Fury, which was begun at Pembroke 
not long before he resigned office, but the work was 
stopped, and the vessel was re-designed by Mr. Barnaby, 
who thus described his work in 1873 :—“The ship has 
been really designed over again, and made to be a l4in. 
armoured ‘ship, instead of a 12in. armoured ship, 
with higher speed.” This is not a matter of much 
importance, but it is as well to be exact, and the 
design of the noble ship which, as the Dreadnought, is 
about to join the Mediterranean fleet, must be credited to 
the skill of Mr. Barnaby, and not to thatof Sir Edward Reed. 

As our strength in unarmoured ships, nothin 
need be added to the article contained in our issue of 17t 
October. But it is impossible to pass by in silence Sir 
Edward Reed’s remarks on what he classes as “un- 
armoured” vessels. Persons unfamiliar with recent naval 
designs might well rise from reading the letter with the 
impression that there were only two classes of war ships— 
armoured and unarmoured, In one list there are grouped, 
underthe heading “unarmoured cruisers,” the steel despatch 
vessels Iris and Mercury, which are absolutely destitute of 
protection; the swift unarmoured cruisers, also destitute 


of protection, of which the Inconstant and Volage were 


, and of the Esmeralda in icular, | protected 


the pioneers; the to! io vessel Scout; the “ partiall: 
” vessels vy Leander class; and 
pletely protected” vessels of the Mersey class. This is 
another example of the “simplest aspect” method, and it 
is as unsatisfactory as that first described. But then it is 
what might have been expected from the contemptuous 
manner in which the system of protection exemplified in 
the Esmeralda is treated by Sir Tdward Reed. Armour 
to his mind appears to mean only “side armour ;” a pro- 
tective deck existing alone he despises. The lin. steel 
deck of the Esmeralda he affects to treat as if it were of 
no value; yet it may be noted that in the Hercules, 
Monarch, Bellerophon, and other vessels designed by Sir 
Edward Reed, of twice or thrice the displacement of 
the Esmeralda, the deck protection above the armour 
belt is considerably less than an inch. Of course, 
it may be said that these thin decks were placed 
high above water; still under their shelter were 
situated steam boilers, engines, and ines. A stronger 
deck than the Esmeralda’s would no doubt be an advan- 
tage, but to increase the protection in a ship of her small 
size and cost, either a pat sperm in speed or a less powerful 
armament, or some other diminution in powers of offence 
and sea-keeping would have been necessary. In the 
Mersey class building in the doc and in the 
Japanese cruisers building by Sir W. G. Armstrong and 
high s r dimensions and greater cost have been 
pons Wot) lg the lin. steel deck of the Esmeralda 
gives substantial protection from the fire of light guns, 
rapid-firing guns, and machine guns. Shell splinters from 
heavy guns will be prevented from ing below as they 
otherwise would do. The deck is difficult to hit from its 

ition and form, and under most circumstances it will 

ve some coal upon it to assist in the defence. To ignore 
this protection, and to treat ships possessing this feature 
as if they resembled the Inconstant or the other cruisers 
designed by Sir Edward Reed, is simply absurd. ‘To talk 
of dase protected ships as “fragile craft” or as “thin 
unarmoured ships,” to dwell upon the fact that the 
Esmeralda is “constructed necessarily of thin steel 
plates,” is to beg the whole question. e largest iron- 
clads are, for that matter, also “ constructed necessarily of 
thin steel plates,” except in wake of the relatively small 
areas ee by armour. Nor is anything gained by 
using words in discussing the possible use of protected 
vessels against armour-clads. Sir Edward Reed is great 
at alliteration, but even such a phrase as “ callous cruelty 
and insensate inhumanity” does not clench his argument. 
He ma, * ised to hear,” but it is none the less true, 
that a ows number of English and foreign naval officers 
are strongly of opinion that a group of two or three swift 
vessels of the age ong type, powerfully armed and with 
strong decks like the Mersey, would prove more than a 
match for the most powerful ironc yet designed; 
and these officers are prepared to carry these protected 
ships into action, if need be, —— as they do, that 
greater numbers, superior handiness, and numerous as well 
as powerful guns, would give them a great advantage. If 
it were simply an artillery duel this vi not be true ; 
but naval officers of experience set no less store by the 
ram and the torpedo than they do by the gun. Nor can 
it be doubted that, while these smaller and less costly 
vessels are as well protected as the ironclad against ramming 
and torpedoes, their less size, superior manceuvring powers, 
and their numbers would make them much more likely 
to succeed in the delivery of under-water attacks than the 
ironclad. We would not be understood to advocate the 
abandonment of armour for the Royal Navy; on this point 
our utterances have always been clear. We must have 
ironclads, and plenty of them, but we can no more do 
without fast cruisers we can do without armoured 
ships. It would be as wise to suppose that cavalry regi- 
ments are no longer essential component of an army. 
Our desire is simply to emphasise a well-known opinion, 
widely prevalent among naval officers, and contrary to the 
opinion held by Sir Edward Reed. We would recommend 
to Sir Edward a more careful inquiry into naval opinion 
than he appears to have made as yet. 

Ten years ap to have considerably modified the 
views of Sir Edward Reed respecting the possible employ- 
ment of unarmoured ships against ironclads. On 30th 
September, 1874, a letter bearing the well-known signature 
was addressed to the Times, strongly combatting the policy 
which the Admiralty were then ing out in arming the 
swift unarmoured cruisers with « large number of com- 
paratively light shell guns, rather continuing the 
system adopted in the Inconstant, where the main arma- 
ment consisted of ten 12-ton Sir Edward then 
wrote as follows of the Inconstant :—“ With her powerful 
broadsides of heavy guns [she] can destroy at least two- 
thirds of the ironclads of the world, and has scarcely more 
need to retreat from them than they have to avoid her; 
while in the heat of an action, or by night, or under other 
favourable circumstances, she might, with her tremendous 
speed and gun power, sweep down upon them with terrible 
and glorious effect.” This vessel, let it be remembered, 
has no protecting deck whatever over the vital parts. 
She is an unarmoured vessel pure and simple, and, 
like all modern warships, she has those features 
which “ much upon the mind” of Sir Edward 
Reed — “high- pressed steam boilers, huge powder 
magazines, bers filled with shell.” In 1884 Sir 
Edward is shocked at the idea of “sending our gallant 
seamen to fight our great pitched naval battles in thin 
steel ships containing high-pressed steam boilers, &c.” ; but 
in 1874 he held that the Sacdesteih could “destroy at 
least two-thirds of the ironclads of the world.” Of course 
there may be in his mind some t distinction between 
“ pitched battles” and other actions—a distinction broad 
enough to turn “callous cruelty and insensate inhumanity” 
into wise and merciful prevision. It cannot be urged that 
changes and improvements have been made in ten years 
which modify his opinions. The guns carried ten years 
ago were just as capable of pape a ship like the 
Inconstant then as anything now afloat, and if it is con- 
tended that the 12-ton gun of the Inconstant was able to 
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yr with armour in 1874, it must be conceded on the 
other hand that the 25-ton guns of the Esmeralda have 
done as much for the power of attack as thicker 
armour has done for defence. We are not aware that 


-any recognised authority has advocated the complete sub- 


stitution of armoured battle ships by protected vessels ; 
but there is a pretty general consensus of opinion that the 
ironclads will be associated with numerous protected 
vessels and torpedo craft in future fleet actions. Passing 
this by as a matter for calm discussion, what we now 
ask is how Sir Edward Reed can regard a vessel like 
the Esmeralda as quite unfitted to engage ironclads, 
while he upholds the slower, larger, unprotected, and 
weakly-armed Inconstant in the manner described. It 
was a curious circumstance that only a day or two after 
the publication of the letter under review, there appeared 
in the 7%mes a temperate and closely-reasoned exposition 
of the duties of armoured ships and cruisers, which puts 
the case so fairly that we cannot do better than refer our 
readers to it, if they desire to follow the matter further. 
We will only add thatSir Edward Reed, in our opinion, does 
not fairly represent or do justice to the views expressed by 
Sir Wm. Armstrong respecting the possible use of cruisers. 

In conclusion, we must draw attention to an apparent 
inconsistency in Sir Edward Reed’s treatment of un- 
armoured ships. So anxious is he not to have expendi- 
ture diverted from ironclads to cruisers, that he praises 
highly the mercantile auxiliary, and boldly asserts that in 
the mercantile marine itself we have a large numbef of 
vessels which can be promptly made available as unar- 
moured vessels, for fighting purposes, in war time. 
Speaking of the finest merchant steamers, he says:— 
“Several of these vessels considerably su the Esme- 
ralda in speed, and their power of ing armaments 
is well known to the Admiralty and duly provided for. 
Protection much more than equal to hers can certainly be 

iven to them. Even their elevated engines can readily 
protected as efficiently as those of other unarmoured 
vessels.” Unless we are much mistaken, Sir Edward Reed 
will regret having written in these terms. He will have 
some difficuly in justifying hisassertions. Structural moditi- 
cations of a very extensive nature must be necessary before 
adequate protection can be secured for the propelling appa 
ratus. Even when the utmost has been done, the armament 
carried will be light and inadequate as compared with 
that of the Esmeralda. Furthermore, these huge vessels 
have single screws, unprotected rudders and steering gear, 
are ee or quite twice as long as the Esmeralda, are 
extremely unhandy as compared with her, and present a 
much larger target. Their internal subdivision is not 
nearly so good as that of the specially-built war ship; and 
if the long range guns of the Esmeralda did not settle the 
matter, her ram bow would speedily do so. 

Sir Edward Reed very justly remarks, respecting the 
employment of meicantile auxiliaries in war, that “it is a 
subject on which it would be easy, and often is found too 
easy, to fall into grave error;” and he has furnished a 
striking example of the truth of that statement. All that 
the Admiralty has done in this direction has been wisely 
done, and we trust that further steps will speedily be 
taken to strengthen the tie between the Royal Navy and 
the mercantile marine. The latter will doubtless be found 
of immense value for many services in war time; but it 
has yet to be shown that the best examples of merchant 
steamers should be, or can be, employed as substitutes for 
regular cruisers designed and built for fighting. 


RAILWAY GOODS TARIFFS. 
Rattway companies, their charges, their apparently selfish 
for what seems to themselves their own interests, and 
their shortsightedness even in this form, and have long 
formed, matter for public criticism. Abuse or grumbling 
is not argument, however, and therefore both are valueless 
to bring about reform. That trade interests,as well as those 
of the public generally, gain benefit in proportion to the 
extent to which transport expenses are diminished is a fact 
patent to all thinkers. How to minimise them to the 
utmost is a consideration deserving not mere girding at 
railway managers, but reasonable and thoughtful con- 
sideration. The first thing to do in approaching the con- 
sideration of the subject is to define the meaning of the 
phrase “railway company.” The popular idea seems to be 
that a board of directors is a railway company; and that 
the road, stations, and rolling stock are the exclusive pro- 
perty of this body. Such an impression does not a little 
mischief. It disposes things in such a way as to leave an 
undue degree of power in the hands of directors, who may 
fix rates, expenditures, and all the financial arrangements 
as may seem best in their own eyes. That railway 
directors are alike honourable and well meaning men we 
do not dispute, but still they are but men, and therefore 
fallible. As a rule they are intensely conservative, and 
lovers of precedent, indisposed to change, even when 
change becomes not only expedient but a matter of necessity. 
To obtain a more far-seeing policy in railway manage- 
ment, shareholders themselves must take a more active 
part in looking after their own interests. It is, however, 
not the shareholders alone who are interested in railway 
ement. The cheap transport of goods from the pro- 
ducer to the consumer is matter of public importance, and 
in this respect there seems room for improvement. Com- 
petition in this as in other trade affairs, is the surest mode 
of keeping down charges; but the daily tendency is in the 
direction of amalgamation. Traders in all branches of 
business have learned the value of this principle, and the 
outside public have in such cases but one effectual remedy, 
namely, to become traders themselves, either amongst 
themselves or by taking shares in existing businesses. 
Still the main question remains—how can the cost of trans- 
port be “mama ? If, as is the case on some of our railways, 
their transport powers are taxed to the uttermost—that 
demand for conveyance exceeds supply, it is not reason- 
able to expect that rates will be reduced. That this state of 
things exists is probably true of particular main lines extend- 
ing a certain distance from the metropolis and other lead- 
ing trade centres; but how about the network of subordi- 
nate branches? How many of these are mere suckers 


instead of feeders? Where they are so the cause is pro- 
bably to be found, first, in the great initial cost of such 
branches; and secondly, in a mistaken policy of keeping up 
high tariffs on them, or if not upon them, upon the 
busier parts of the same railway system. Thus a producer, 
say, of market-garden stuff, or tish, or beef, might have it 
carried a certain number of miles on a branch at so low 
arate that if the same proportion was maintained all the 
way, say, to London, he could sell at a profit to himself 
and yet at a price within the reach of so many persons as 
to ensure a quick sale—a matter of vital importance for 
perishable goods. Handicapped, however, by high tarifis 
on the latter part of the journey, the profits of the producer 
would vanish and the goods would not be sent, the result 
being that all the three parties in the transaction are losers, 
namely, the producer, the branch section of the railway, and 
the consumer. The question may be asked, If the main line 
from London to the branch junction is already over- 
worked, what use to stimulate traffic on the branch, as 
it cannot be taken on? The reply is, if that be so, why 
have made the branch? Railways as transport agents 
resemble rivers in respect of the influx of business; 
but here the resemblance ceases. Nature makes her 
waterways proportionate to the volume to be con- 
veyed, but railways are made of nearly uniform dimen- 
sions, whether they be trunk lines or branches. But 
one argument is advanced in support of this practice, 
namely, cost of transshipment. Some engineers aver 
that, if a railway is constructed on a small scale, it costs 
nearly as much as a main line to make and a good deal 
more to maintain. Thisis based somewhat on assumption. 
Light railways have not received a great deal of attention 
as compared with that bestowed for years upon regular rail- 
way work, and yet examples can befound of small lines being 
both useful and profitable. More,much more, has been done 
to reduce transport rates at sea than ashore; and it costs less 
to bring a ton of goods from New York to the Mersey 
than it costs to take the same from thence to certain places 
inland. True, there are no permanent way expenses on the 
Atlantic, but its use as a highway is attended with risks, port 
dues, and insurance policies, from which the railway is free. 

Several of our great railway companies, as, for example, 
the London and North-Western and the Great Western, 
have doubled the metropolitan ends of their lines, so 
that overcrowding is avoided, but we have not 
heard that tariffs have been reduced. Manufac- 
turers as well as farmers complain not alone of the 
high rates charged by railway managers, but also of 
their inequalities. Companies have so many classifications 
for goods, competition operates in so unequal a manner, 
that before a trader can venture to send, say, a steam 
engine, two or three hundred miles over a railway system 
not before used by him, it costs him some time, and a close 
study of the various competing companies’ books, before he 
can feel satisfied that he has selected the cheapest route. This 
of itself is an unsatisfactory method of transacting business. 
Unequal competition creates numerous anomalies in rail- 
way charges. Many cases exist where a given station 
can be arrived at most cheaply by taking a ticket 
to one many miles farther on. Anomalies like this 
indicate that railway affairs are not managed in the 
most perfect manner. So long as the ratio between 
productive cost and consumers’ cost is as great as 
it now is, coupled with the facts that our main railway 
lines are taxed to the utmost to meet all the demands 
made on their carrying powers, and that many sorts of 
foreign goods, even the homely one eggs, can be sent to us 
at a profit not to be realised by our own producers, so long 
must there be the feeling that more railways are wanted, 
and a more liberal, uniform, and enterprising spirit needed 
in their conduct, than is observable at present. If it be 
true that railways, even under very favourable conditions, 
cannot be constructed at so moderate an outlay as to 
reduce the present great difference between the first cost 
of goods in the provinces and that paid by the London con- 
sumer, then the alternative canal may be thought of. Exist- 
ing canals in some cases pay good dividends. Some of our 
rivers are capable of being at least in part canalised; and 
though canals are costly to make, their subsequent 
maintenance and working expenses are moderate. No 
more striking comment on the existing state of railway 
charges and their influence on trade can be found than in 
the project of the Manchester Ship Canal. One of the 
first necessities of any industrial nation is a rapid, inex- 
pensive, and safe means of transport. Railways have 
done much, very much for ourselves, as well as for others ; 
but no one can venture to assert that we have developed 
all the resources of the system, or that we have yet made 
the best possible use of it. We find some sections glutted 
with traffic, while others languish from lack of it. In 
some places companies work into each other’s hands and 
keep up prices; in others, competition is keen to an 
injurious extent for the shareholders’ pockets. There is 
business enough for all existing lines and need also for 
more. Foreign competition is pressing British producers 
close and severely, but its action will be intensified if such 
a state of things as is shown by the possibility of conveying 
merchandise across the Atlantic at a positively lower rate 
than it can be carried from one part of the kingdom to 
another is allowed to continue and poy even to 
develope. English producers are already heavily handi- 
climatic and soil influences in their efforts to 
grow grain, fruit, vegetables, and other matters of daily use ; 
all possible burdens on their business that can be removed 
should, therefore, be taken away. High railway tariffs 
militate also against healthy competition, inasmuch as if 
tenders are invited for the supply of goods of any descrip- 
tion, the ability of any man to tender depends to a large 
extent upon the railway serving his immediate district; 
and as this operates to hinder trade, it must in the ultimate 
result act prejudially upon the railway interests of the 
country generally. 

RAILWAYS IN NEW SOUTH WALES. 


A Few months we printed some letters signed 
“N.S. W.,” which had received from a correspondent 


in Sydney, who desired to, call attention to irregularities 


in the conduct of the public works of the colony, with a 
view to their reform. “We regret to find from the Sydney 
newspapers that have reached us that these letters, and 
the ts words by which we introduced them to our 
readers, have given offence to the Acting Minister for 
Works, who, on the 20th August, at a banquet incident to 
the opening of a new line of railway, stigmatised the 
assertions of “N.S. W.” as libellous, and as calculated to 
damage the credit of the colony. Now we have no reason 
to doubt the correctness and good faith of our corre- 
spondent, and as the letters complained of only re-asserted 
in an amplitied form what had been openly stated in the 
New South Wales Parliament and never fairly answered, 
it would have been more candid and appropriate if the 
Minister of Works had refuted the allegations in question 
instead of attributing unworthy motives to our corre- 
spondent. For our own part we need hardly say that we 
have no animus against the leading colony of Australia, 
whose prosperity indeed is closely identitied with that 
of the mother country; but in the interests that more 
nearly concern us—of engineers and others who have to 
design and construct the public works of the colony—we 
shall not hesitate to condemn a line of action by which, if 
our correspondent “ N, 8. W.” be correct, the functions of 
an honourable profession are impeded by political intrigues. 
It is not only in Australia that railways are “yy 200 to 
promote personal or party ends rather than the interests 
of the public which pays for them; and such improprieties 
are best reformed by making them widely known. We 
are glad to learn from the colonial newspapers that the 
system of railway accounts has now been amended; and we 
hope that the divided counsels by which one set of 
engineers seek to condemn the work of their colleagues, 
will be abandoned or reformed. Public opinion in the 
colony will, we are sure, support such reforms, for much 
annoyance has been caused in the past by these unseemly 
differences. It is not very long since the Sydney water- 
works, which are now being constructed, were designed, 
and in this case, where the best system had been, after 
much study, settled by the Government engineer, his 
designs were vehemently condemned, and counter pro- 
posals put forward by one who had been a subordinate on 
the official staff. 

In a recent issue of the Sydney Morning Herald, two 
letters are published in reference to the communications 
from our correspondent, “N. 8. W.” One letter is from 
the pen of the Hon. George R. Dibbs, acting Secretary for 
Public Works, and the other by a correspondent who signs 
himself “Australian.” The former, after making inci- 
dental allusion to what he calls his “exposure,” referred 
to above, of “‘*N.S. W.’s’ fallacies and mis-statements,” 
confines his letter to disparaging remarks regarding 
“N.S. W.,” because of his having written over an anony- 
mous signature, and concludes callin upon him to 
reveal his name. We have oe f Mr. Dibbs’s speech at 
the opening of the railway extension to which he a ag but 
fail to see that his remarks go beyond the mere fringe of the 
subject matter contained in “ N. S. W.’s” letters, or that he 
has been successful in disposing of the strictures they contain. 
The other writer, “ Australian,” who evidently does not 
share Mr. Dibbs’s views as to the impropriety of anony- 
mous writing, endeavours also to dis e “N.S. W.” by 
asserting that his letters have been dictated solely by 
some personal or self-interested motive. Having delivered 
himself of this opinion, this writer in turn confines his 
criticism of “ N. 8. W.’s” letters to a point, namely, 
the alleged practice of “ bolstering” up the revenue of the 
railways at the expense of capital, by charging to capital 
account monies expended in “improvements” on lines 
already opened for traffic; a practice which, from the 
tenor of his remarks, would seem to have been defended 
by some of the railway “authorities,” strange as it may 
seem, when attention was recently drawn thereto in the 
Legislative Assembly of the colony, and which Mr. Dibbs, 
on the occasion of the opening of the railway referred to, 
admitted—if we correctly understand his remarks—to 
have been pursued in 1883 to the extent of £214,000, a 
sum equal to 11 per cent. on the gross revenue, or 28 per 
cent. on the resulting “net revenue” of the railways. is, 
however, isa matter to which it is only remotely within our 

rovince to allude. Mr. Dibbs, as well as “ Australian,” 
eaves entirely untouched the important subject to which 
we directed attention when the first of “N.S. W.’s” 
letters ap in our columns, namely, the evidence of a 
growing disposition on the part of a certain clique in the 
colony to di a the quality of im railway 
materials, in the hope, apparently, of initiating a protective 
policy in the interests of colonial manufactures. 
regards the adoption by our correspondent “N. 8. W.” 

of an anonymous signature, it is only necessary to remark 
that anonymous writing is, under certain circumstances, 
not only perfectly justifiable, but may, indeed, be the onl 
course open at the time. It is entirely in harmony wi 
the British character and custom to call attention to 
abuses intimately affecting the interests of the community, 
while it may be too much to expect an individual, at the 
earlier stages of the discussion, at all events, to expose 
himself to the animus of parties, and not, improbably, to 
the injury which the exposure of abuses is calculated to 
entail, before the subject has taken such shape in the 
public mind as is requisite to ensure the support necessary 
in carrying the subject to a practical and successful issue. 
In the Australian colonies, in common with all new com- 
munities, this consideration applies with more than ordi- 
nary force; as will readily be understood when the 
enormous expenditure on public works by these States, in 
comparison with the population, is taken into account, 
resulting, as it does, in a system of “wheels within 
wheels,” which is far reaching in its operation; while at 
the same time public opinion, however keenly it may resent 
abuses in public affairs when brought effectually to light, 
is far more tardy in taking definite shape, and in assert- 
ing itself, than is characteristic of public opinion in this 
country. 


Not only in the projection of new public works is 


there room for improvement, but also in the importa- 
tion of material for their construction. The new system, 
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seems now established, by which local contractors are 
allowed to tender for materials formerly obtained exclu- 
sively through the agent-general of the colony in London. 
Although this latter plan may be deemed antiquated and 
cumbersome, it certainly, so far as New South Wales is con- 
cerned, ensures good quality and fair dealing. The new plan, 
by which the contractors are allowed to buy from Europe 
through whatever mercantile channel they please, has its ad- 
vantages, but it requires to be practised fairly and within 
limit. The numerous merchants who are seeking prices here 
are not always well-informed as to the standing or capacity 
of the manufacturers, and when aaaee by their colonial 
clients to buy cheaply they run the risk of obtaining 
goods of inferior ity. Moreover, in dealing with com- 

tition tenders, the decision in order to be respected should 

agg, «Sse the present system seems to involve great 
delay. nufacturers are adverse to leaving their offers 
open, as not only may prices of material ) Haraerly but 
their other engagements are hindered, and there are 
opportunities for improper preferences; and if, as 
appears probable, larger and more important contracts than 
heretofore are shortly to be given out, if bridges costin 
very large sums are to be constructed, it is very doubtful 
if the system of buying through merchants is safe or 
expedient, 

n conclusion, we would say that discussions such as 
these can in no way damage the true interests or credit of 
the colony. English investors lend their money to a stable 
Government and are sure of their interest. The facility 
with which colonial loans have been recently raised in the 
“— market goes to show this, and to prove that, so long 
as the revenue is ample to meet all engagements, the details 
of administration are of no immediate consequence here. 
But to the colonial taxpayer any misapplication of borrowed 
money is all important, for the deficient earnings of expen- 
sive or ill-chosen railways have to be made good by the 
profits of the good lines, profits which might otherwise 
allow a reduction of rates. If a ventilation of the griev- 
ance in our columns can assist towards a reform we are 
glad to be the medium of publicity. 


THE THREATENED WATER FAMINE. 

BraprorD and Manchester, to say nothing of lesser towns, 
appear to have been within measurable distance of a water 
famine. In Bradford manufactories had to be stopped, the 
inhabitants put upon short supply, and arrangements made with 
Leeds for getting water for outlying districts. The rains which 
began to fall last Saturday must have been 7 welcome to 
these parts. Several villages in the neighbourh of Sheffield, 
such as Brimington and Eckington, have also been deficient in 
the first essential of life. Sheffield is singularly fortunate, both 
in the quantity and the quality of its water supply. 
Though the autumnal rains which usually fall at the 
end of September and the beginning of October have 
been delayed this year until nearly the end of the 

resent month, there has never been any anxiety caused in 
Sheffield. The water company’s reservoirs have been unusually 
low, yet it has been able to keep up a constant and abund- 
ant supply from Redmires ; and its immense reserve at Dale 
Dyke, which covers 62 acres and has a capacity of 486,000,000 
gallons, draining an area of 1089 acres, has never even been 
touched. In addition to this there is the Damflask reservoir, 
115 acres in extent, ready to be filled whenever the company 
thinks it necessary. Damflask, which has a capacity of 
1,155,000,000 gallons, and drains an area of 3141 acres, may 
be called the supply for the Sheffield of the future. It is 
stated that the reservoirs now completed will afford a supply of 
water, supposing no rain to fall for a period of six consecutive 
months, of 10,000,000 gallons per day, sufficient for a population 
of over half-a-million inhabitants; so that the Sheffield supply 
is at present adequate for 200,000 additional population 
within the borough, When the whole of the authorised 
works are carried out, the available supply of water for the use 
of the town will be increased to upwards of 15,000,000 gallons 
per day. The total area of the reservoirs completed and author- 
ised is 689 acres, and the total drain area 22,199 acres, 
Sheffield, therefore, need not feel the slightest apprehension in 
regard to the most extreme drought with which the country 
may be threatened. 


FATAL TRAMWAY ACCIDENTS. 


Or late a number of fatal accidents have occurred in different 
parts of the country which would not have proved fatal if 
proper means had been adopted to prevent those who happen to 
be on the line from passing under the car. At one time no 
attempt was made to provide cars with any guard by which any 
obstruction would either be carried along or pushed off the rails, 
instead of being run over, Latterly, on some lines guards have 
been affixed to cars in certain towns, which would in most cases 
push a person along or off the rails, but these are not yet attached 
to all. Considering the nature of tramcar traffic, whether 
horses or steam motors are employed, it should be considered 
imperative, if only in the interests of tramway companies, that 
the best means of preventing fatal accidents should be 
provided. In very few cases, however, has this been 
done, and it can hardly be looked upon as less than 
criminal negligence that this should be the case. A 
guard which would be effective in preventing even a child from 
passing under a car or tramway engine from the front could be 
made by almost any mechanic who might be asked to do it, and 
it is high time that all tramway companies should be called upon 
to provide all cars and tramway engines with such a guard. 
There is nothing to prevent the application of a form of cow 
catcher to all tramway vehicles, and it should be within the 
power of the Board of Trade to call upon all tramway owners 
to adopt such a thing under compulsion. 


THE ARMOUR-PLATE TRADE. 
In the discussions which have taken place on the state of the 
Navy, no one seems to have asked as to the work our own 
Government has in hand in the form of armour-plates, which 
would. afford some indication of the efforts being made to 
increase our fighting strength at sea. We have authority for 
stating that within the last three months orders for armour to 
the extent of about 2700 tons have been placed with the two 
Sheffield firms, Messrs. John Brown and Co, and Messrs. 
Charles Cammell and Co. These plates are for her 
Majesty’s ships Howe, Hero, Anson, Camperdown, and Rodney. 
Foreign Governments are having a large amount of work 
done in armour at present. Messrs. John Brown and Co. 
have just completed the armour plates for the sister-ship to the 
Riachuelo, for the Brazilian Government. This vessel is bein 
built by Messrs. Samuda Bros, There is a considerable 


for armour-plates for other South American Powers, such as 
Chili, which ap bent upon maintaining her position in that 
part of the wor Japan, too, is a customer for plates, France 
gets her own made in France by an arrangement with Messrs. 
Charles Cammell and Co., and Russia obtains supplies from the 
works recently erected at Kolpino, near St. Petersburg, and 
managed by Sheffield men. Germany has her plates produced 
at Dillingen. 


ROYALTIES ON COAL AND IRON. 


Auike in Scotland and in the north-east of England, the 
question of the incidence of royalties on the iron and coal trades 
is being very much discussed. There is at the present time so 
low a price known for all classes of minerals and metals that an 
effort is necessarily made to force down the range of the cost of 
production, and after wages and some other items have been 
dealt with, attention is at length turned to the royalty dues. It 
is urged that these should be reduced in common with other 
items of the cost; and that just as capital loses part of the 
remuneration it had when times were at their best, and labour 
part of the pay it had, so the owner of the soil should make 
some abatement on the dues that are paid him. We venture to 
repeat a suggestion that we gave in THe ENGINEER a year or 80 
ago—that the proper method of adjusting the royalty to the 
fluctuations in the trade is that of the sliding scale system. At 
present the owner of the soil feels naturally reluctant to submit 
to any reduction of dues in bad times from the standard rate, 
because he receives no addition to that rate in times that are 
better. But if the sliding scale system be adopted that objec- 
tion must disappear, and it would work cheaply, easily, and 
expeditiously. Labour is to some extent now regulated in its 
market value by that method, and so in some parts is the cost 
of the transit of the materials; whilst neither of these are more 
readily dealt with than would be royalties, nor is there greater 
fitness for that dealing. If the royalty due is to be adjusted to 
the state of the trade in the article produced, the sliding scale 
system will be found the readiest and the best. 


THE PARIS METROPOLITAN RAILWAY. 


Amonest the numerous proposals for a metropolitan railway 
in Paris which have been successively presented to the public, 
two remain as still claiming attention. The one is that of M. 
Lesguillier, which is for an underground line commencing at 
Rue de Reuilly, and passing through the northern part of Paris, 
with stations at—(2) the Gare de Lyon, (3) Place Mazas, opposite 
Jardin des Plantes, (4) La Bastille, (5) Boulevard Richard 
Lenoir, (6) Place de la Republique, (7) Conservatoire, (8) Rue 
Montmartre, (9) La Bourse, (10) L’opera, (11) St. Lazare, (12) 
Courcelles Batignolles, (13) Pare Moncea, (14) Porte Maillot, 
(15) Neuilly, (16) Purteau Madrid, and (17) Puteau. It is thus 
not a circular line, but may be said to connect the eastern and 
western suburbs with the central northern of Paris, while 
a branch will connect these and the stations du Nord, Est, and 
Ouest. The second proposal, that of Mr. Haag, is for an over- 
head railway, which north and south would connect all the main 
line railway stations. Instead of the extension westward beyond 
the Bois de Boulogne, it turns southward from the Place de 
l'Etoile to the Trocadero, and thence crossing the Seine at the 
Champ de Mars, connects the Montparnasse and the Sceaux 
railway stations, and thence crosses the river above the Jardin 
des Plantes and joins the Gare de Lyon. The Orleans station 
is connected by small branches betweer the Orleans, Ceinture, 
and Lyons Railways. Mr. Haag’s project seems to be in much 
favour, but it would be much more costly per mile than that of 
M. Lesguillier. His route, however, seems to recommend itself 
as providing much more completely for the metropolitan traffic 
and railway connections than the other. 


LITERATURE. 


Dynamo-electric Machinery: a Manual for Students of Electro- 
technics, By Sirvancs P. Tompson, B.A., D.Sc. E. and 
F. N. Spon. 1884. 


SoLomon’s words are applicable to books on electric light- 
ing; of them there is no end, and the study of them is 
very wearisome. A thrice-told tale is new in comparison 
to the information some of these books contain, and hence 
it is difficult to find appropriate language by which to 
express satisfaction at having something new and good. 
Professor Thompson has turned the first sod in a new field ; 
in other words, has given us the first book upon a new, 
difficult, and intricate subject. The dynamo is a machine 
of to-day, as though not absolutely of recent invention, it has 
only become prominent in the annals of applied science 
during the last few years. The student has a better study 
in the development of the dynamo than in any other 
machine of so great importance, in that the first germ of 
the dynamo was promulgated within the memory of this 
generation. The germ had a comparatively quick 
growth. At first the development was somewhat slow, till 
the introduction of the electric light showed that the 
time was come when the cheap generation of electricity 
in large quantities was a want felt by civilisation. Then 
scores of minds commenced a more or less exhaustive study 
of the fundamental laws governing the action of the 
dynamo—its electrical and its mechanical capabilities. 
Improvement after improvement has been introduced, till 
we have a machine which will give back 60, 70, 80, and even 
90 per cent. of the work put into it. Professor Thompson 
is the first to give us a systematic treatise upon this 
machine; and, although we are still in the dark upon 
many points of theory, there is no hesitation in saying that 
the knowledge we have of dynamos is admirably put forth 
and summarised in this book. While almost all we have 
to say is eulogistic of the work, it may be well, perhaps, to 
savour our remarks with a most emphatic condemnation 
of the notation employed. It is almost, or quite time, that 
scholasticism admitted the right of practical men to have 
a word in this matter. It seems that every man who 
claims to be an electrician, claims also the right to 
inflict upon long-suffering humanity a notation and 
nomenclature of his own, Each author seems afraid 
that his fellow will by hook or by crook get some 
symbol adopted, and for that receive the thanks of 
posterity. This conceit—which is characteristic of 
electricians—is a nuisance. The student has to learn a 
new notation in every book he opens. We think that 
could Dante come amongst us now, and live the life of an 


electrical student, a new Inferno would contain a special 
place of torture for the spirits of our teachers. Dynes, 
poundals, ohms, mhos,—thig is not & misprint—and 80 on, 


receive a new brother in the shape of “ Gausses”—a term 
proposed to express the intensity of magneticfield. Some 
men have ever present in their eyes the eminent names of 
France; others can see nothing good except from Germany. 
Do they think Ohm, Weber, Gauss, Ampére,and other names 
will not live in history except by this way of sticking a 
name to some unit? No question is asked-as to euphony 
or adaptability of words to the requirements of e 
and literature, but the name of some respectable scientific 
man is attached to the unit and forced down our throats. 
Within a few weeks a congress will no doubt be cailed by 
someone to meet somewhere, .when a congregation of a 
dozen will “internationally” accept the new term—or 
propose it for some other unit. ust one more remark 
upon the notation. Why is C for current changed for 7? 
The latter is not accepted generally in England—but we +e & 
~ that anything English is too stupid. Better change the 

nguage, at once—Norman-French, Anglicised-German, or 
some other hybrid concept will suit us better than the 
sturdy, forcible, simple English. Enough of notation 
and nomenclature ; we recognise neither “Gausses” nor 7, 
but — the language that can be “understanded of the 
people.’ 

he first nine chapters of this work are principally 

descriptive, following the lines laid down in the author’s 
Cantor lectures. The remaining seventeen chapters, with 
———— deal with the algebra and geometry of the 
subject. In fact, the author, in his first chapter, gives the 
clue to the method adopted when he points out that there 
are three ways of dealing with the principles of the 
dynamo:—({1) a physical method; (2) an algebraical 
method; and (3) a graphical method. He proceeds to 
discuss the physical theory of the machine, and deduces 
from this discussion certain points to be considered in its 
construction, classifies existing machines, and determines 
certain rules to guide designers. These rules: may be 
quoted thus, p. 17:—“ (a) The field magnets should be as 
strong as possible, and their poles as near together as pos- 
sible; (6) the armature should have the greatest possible 
length of wire upon its coils; (c) the wire of the armature 
coils should be as thick as possible, so as to offer little 
resistance; (d) a very powerful steam engine should be 
used to turn the armature, because (e) the speed of rota- 
tion should be as great as possible. Unfortunately, it is 
impossible to realise all these conditions at once, as they 
are incompatible with one another; and, moreover, there 
are a great many additional conditions to be observed in 
the construction of a su ul dynamo.” If these defi- 
nitions mean anything, they mean that a dynamo must be 
as big as possible. Forthauion, it is to be noted that, 
whether the wire is to coarse or fine, long or short, 
depends on the speed of the machine and the relations we 
wish to exist between potential and quantity. Besides this, 
the practical engineer will remember that wire is the most 
expensive thing about a dynamo ; and that machine will 
be best, other things being equal, which gives the highest 
result for the smallest outlay on wire, which by no means 
implies that that machine is best that has most wire in it. 

The various parts of the machine are discussed, and 
their work, mechanical and electrical, determined; ze., 
the synthetic, and not the analytic, method is followed. 
This naturally leads to certain conclusions concerning 
armature coils, which are fully set forth on pp. 30—40, 
and similarly with pole pieces, field magnet coils, col- 
lectors, &c. ethods of investigating various phenomena 
are explained, and the reactions between armature and 
field discussed. Typical machines of the various classes 
are illustrated and described, and some references made to 
inventions that have not yet proved to be practical. 

Coming to the mathematical part of this work, we may 
say that Professor Thompson has been content to deal 
with only that which is generally accepted. He has 
evidently made a careful pA of almost all that has been 
written upon the subject, and has put the simpler part of 
the subject into a most lucid and convenient form. The 
higher, and, if we may so term them, the more theoretic, 
studies are left, and the student referred to Maxwell, 
Thomson, Mascart, and other writers. In the develop- 
ment of the formule each step is given, so that the student 
easily follows the reasoning till the final stage is reached. 
Interspersed with mathematics we continually come 
across interesting physical and practical points, such, 
for example, as to the experimental determination 
of how to wind field magnets— for series, and for 
shunt machines — while the question of winding 
compound machines is dealt with, as it should be, 
more fully. The self-regulating dynamo is undoubtedly 
the dynamo of the future, and of all self-regulating 
dynamos it seems that the compound dynamo takes first 
piss. The analogy drawn between a compound 
dynamo and a compound engine is not good. the 
steam engine it is the continuity of expansion that is 
required; but there is nothing similar to this in the com- 
pound dynamo. Chapter XVII. deals with the geometry 
of the dynamo. It was, we think, Professor Thomson 
who gave this branch of the subject the name “electro- 
graphics,” to imply that the graphical methods so exten- 
sively employed in engineering problems could as well 
and as readily be employed upon electrical problems. 
This chapter then shows how lines can be made to repre- 
sent electrical phenomena. The concluding portion of the 
book treats of the dynamo asa motor, and on testing. The 
motor problem is in its infancy. Theory points to condi- 
tions which, if practicable, are not free from danger when 
the transmission of power economically is considered. 
Still here, as elsewhere throughout the book, the subject 
is broadly treated. Throughout the book, too, Professor 
Thompson’s genius as a teacher is conspicuous. The paths 
of the student are rendered as re as the nature of the 
problem permits, and this is of the greatest service to 
those who have, as it were, to turn aside to obtain a 
knowledge of a new branch of engineering. They do not 
want to encounter examination problems again, but to 
have the subject laid before them clearly, concisely, and 
completely. All this and more Professor Thompson has 
done in this work, which is amply illustrated, the illustra- 
tions being repeated when, necessary, and clearly printed. 
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150-TON CRANE, ABOUCHOFF STEEL WORKS. 
MESSRS, EASTON AND ANDERSON, ERITH, ENGINEERS. 
Fig 
15-10 | Fig \2. 
/ \ 
| — 1) = | 
73+ 4¢—— | | ( | 
| 
| 
| | 
| (AN 
| ty | 
| | 


Lixz other gun factories, the Abouchoff Steel Works have had 
to increase the power of all the appliances connected with the 
manufacture of guns, the length and weight of which have 
increased with extraordinary rapidity during the last fifteen 
years Admiral Kolokoltzoff, who has been the responsible 
manager of the works for the whole of this period, has kept his 
establishment quite level with those of any other country, 
indeed he has been in advance of even Krupp’s famous works, 
and has distanced both Woolwich Arsenal and Elswick in the 
manufacture of breech-loading steel ordnance up to 16in. 
calibre and 80 tons weight, for, according to Colonel Maitland, 
our own Government has only just arrived at the conclusion 
that steel is the proper metal for guns, and breech-loaders the 
proper form. Admiral Kolokoltzoff early adopted Whitworth’s 
fluid compressed steel process, and has for years cast the ingots 
required for the tubes and rings under this system. One of 
the chief difficulties he has had to contend with was the adapta- 
tion of his tool shops to the reception of heavy travelling cranes. 
The lowness of the rooms, and the position of the rails with 
respect to the walls, made it very difficult to introduce cranes 
of adequate power. Messrs. Easton and Anderson, however, 
contrived to fit up the turneries with 60-ton travellers, actuated 
by slow running wire ropes; and when ordnance began to 
exceed the power of each crane singly, a temporary expedient 
was adopted of coupling two cranes together and causing them 
to lift 120 tons, by means of a beam, one end of which was 
carried by each crane. This plan proved very convenient, 
partly because the weight was spread over a very large length 
of rails and number of wheels, and partly because the heavy 
lifts being comparatively rare, it left the cranes of a more 
handy size for ordinary work, and gave the workshop two cranes 
instead of one, a very important consideration when a large 
number of tools had to be served. 

When the construction of guns over 60 tons weight was com- 

it became necessary to provide for shipping them. The 
60-ton curved jib wharf crane, also constructed by Messrs. 
Easton and Anderson, was no longer adequate for the large guns 
in course of manufacture, and as they had to be shipped into 
mastless barges only, Admiral Kolokoltzoff determined to con- 
struct a dock communicating with the Neva and span it by a 
150-ton crane, which should consist of a pair of 75-ton travellers 
running on an elevated line across the dock, and connected 
together by the beam already in use with the 60-ton cranes, and 
which proved to be strong enough for the new service. Figs. 1 
and 2 are a general elevation and cross section of the whole 
arrangement, and are sufficiently clear to explain themselves, 
The guns to beshipped are run on trucks longitudinally between 
the elevated crane-ways; they are lifted from the trucks either 
by one traveller or by the pair coupled together as in the figures, 
and deposited in the barge underneath. Figs. 3, 4, and 5, p. 332, 
are detailed elevation, plan, and section of one of the travellers. 
Each end is carried on four wheels, each pair running in a bogie 
carriage, upon the centre of which the main box girder carrying 
the cross beam rests. By this arrangement the load is evenly 
distributed over all the wheels. The main cross beams are also 


box girders 16ft. span, and have attached to them the hoisting 
and traversing gear. 

The hoisting gear consists of an eight-sided recessed barrel, 
over which works 136ft. of 1jin. chain; the free end drops into 
a chain box suspended from the outer end of the main beams, 


a fixed upper block, the latter so angled that the chains always 
remain parallel to each other. The hoisting gear consists of an 
ordinary train of spur wheels, the brake on the third motion 
shaft being arranged according to Messrs. Easton and Anderson’s 
method—that is, combined with differential pawls, so that both 
the pawl and the brake are always in gear, yet the brake 


Halpin's Planimeter. 
can be slackened and the weight lowered without throw- 


ing out the pawls. Moreover, the ratchet wheel being 
held by the brake is not liable to excessive shock from the 
too sudden action of the pawls, because it can slip a little and so 
yield before the im The cranes traverse only longitudinally, 
the motion of the shaft being communicated to one wheel 
on each end by an ordinary train of wheel work. The crane 
ways are steel box girders supported on steel pillars secured to 
massive masonry. 


HALPIN’S PLANIMETER LOCKING GEAR. 
THE annexed engraving shows a simple form of locking gear 
which has lately been devised for Amsler’s planimeter, and 
which is now being introduced by Messrs. Elliott Brothers, of 
449, Strand. The locking gear consists of a spring C, one end 
of which is T-headed, and which is fastened to the instrument 
by the screws already there for another purpose, and of a wedge- 
B sliding on this spring. As this wedge-piece B is made 
to travel backwards and forwards on the spring by means of the 
button fixed on to it, it bears on the back piece A, and so causes 
the nose of the spring to rest on the edge of the wheel which 
traverses on the paper. When this takes place, of course the 
travelling wheel is no longer able to revolve. 
The advantages claimed for this locki are that the 
instrument can be read with much greater ity, and that the 


and the other end passes over a double sheave falling block and | 


| decimal places, which are omitted when the instrument is used 
| in the ordinary way, are carried over, as the instrument now— 
| as will be presently described—does its own addition. In usi 
| the instrument it can be taken to the light and set at oon; eal 
| locked ; it is then placed in position on the paper, ready to take 
the diagram, and unlocked, run over the di , and locked 
again, when it can be taken up from the paper without fear of 
losing its correct registration, and read conveniently in any suit- 
‘able light. One of the chief uses, however, which mechanical 
engineers make of the planimeter is to calculate the mean pres- 
sures on an area of engine diagrams, particularly on trials, when, 
of course, very large numbers of diagrams are taken, and have 
each to be calculated. When 
this has to be done the instru- 
ment is, as before, set at zero 
and locked ; the first diagram is 
then put mig it, the locking 
open e diagram run 
panel the instrument is locked, 
and the diagram taken out, and 
the second diagram is put in 
place, the instrument unlocked, 
the diagram run over, and the 
process repeated as before. In 
this way ten diagrams are taken, 
and the decimal point at the 
last reading is put back one 
place; by this means it will be 
seen the liability of clerical 
errors arising in the addition is Parnas lessened, and the other- 
wise unknown value of the last decimal place is carried forward. 


SHEFFIELD.—The following appointments were 
made at the Council meeting on the 28th inst. for the Sheffield 
Technical School :—Professor of Metallurgy and Mechanical Engi- 
neering, Mr. W. H. Greenwood; Assistant Professor of Mechanical 


, Mr. W. Rip Mr. W. H. Greenwood was educated 
at Owens College, the School of Mines, and Universi 
College, London. Obtai the gold medals for metallurgy 


at St. Petersburg, and for 
last two years has been engineer and assistant neral manager to 
the Steel Mr. W. Ripper Science 
Master, and Director of Technical Instruction at the Sheffield Higher 
Central Schools, associate of the Institute of Mechanical Engineers, 
and member of the Cleveland Institution of Engineers, He has 
obtained honours and a medal from the Science and Art 

ment and from the City and Guilds Institute. He has just 


International 


awarded a gold medal for excellent teaching of manual work and 
mechanical by the Commissioners of the 
Health Exhibition. 


HHA. 
| 
i 
ie 
= 
physics and steam in the science z 18 & 
fellow of the Chemical Society, a member of the Institute of 
Mechanical Engineers, and an associate member of the Institution 
of Civil Engineers. He is the author of a well-known manual on 
metallurgy, and of a recently published book on steel and iron, He 
served six years’ apprenticeship at the Gorton Works. He was four 
and assistant to Sir J 
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BOTTEN’S SIGNAL INDICATOR. 


THE accompanying cerinn represent three forms of a 
new apparatus for signalling between deck and elsewhere and 
the engine-room, It has been brought out by Mr. H. Botten, 

e-road, Victoria Park, E., and has been fitted in H.M.S. 
Temeraire and Euryalus, amongst 
other large vessels, It is worked 
either mechanically, electrically, or 
by a step-by-step action 
determined by the hand actuating an 
escapement which receives motion in 
one direction only. Fig. 1 shows the 
mechanical arrangement. On _ the 
small wheel spindle and outside a dial, 
not shown, is a pointer, the wheel and 
pointer being moved by the rocking 
movement given by hand to the es- 
capement piece pivotted above the 
wheel. The arm of a lever projecting 
from the spindle of the escapement 
lever is connected with the communi- 
cating rods by pins, which are fast on 
the lever arm and loose through the 
square steel rod, which is gui by 
passing through square helen to the 
top and bottom of the case containing 
the movement. 

When the rod is pressed up by the 
lever, which is worked on a pin at right 
angles with the rod, the star-wheel is 
turned by the action of one arm of 
the escapement lever, a distance corre- 
sponding to one half the distance 
between the teeth of the wheel, and 
when the rod is pressed down by the 
Fig. | action of the lever, the star-wheel is 

turned another half tooth, and there 

locked by the pressure due to the weight of the rod. When it 
is necessary to cause the pointer to pass from one part of the dia! 
to another, it must pass in the same direction as it had 
previously, as the step movement will not put it back to an indica- 
tion, though only a step might be necessary for this instead of 
several. It takes, however, but a few seconds to pass the pointer 
quite round the dial. The connections between the communicator 
and indicator are made by steel rods, provision being made for 
adjustment by means of a right and left-handed screw socket 
placed 80 a8 to occur at some convenient part of the ship, and 
provided with lock-nuts. Where the communicating are 
pt pen to pass through water-tight bulkheads they are prefer- 
ly provided with stuffing boxes. The step-by-step revolving 


Fig. 2 


motion of the star-wheel in the electrical arrangement shown in 
Fig. 2 is imparted to it by a small electro-magnet. A lever 
arm projecting from the spindle of the escapement lever is con- 
nected by a link to the lo arm of a second lever, the shorter 
arm of which is connected by another link to the pivotted arma- 
ture of the electro-magnet. The adjustment is such that a 
comparatively small movement of the armature shall rock the 
escapement lever through a considerable arc, so that when the 
current is passed through the coils of the electro-magnet and 
the armature is a‘ , the starwheel is turned by the action 
of one arm of the escapement lever a distance equal to half the 
distance between the teeth ; and when the current is interrupted 
the counter-weighted armature drops, and the star-wheel, turning 
another half tooth, is there locked by the weight of the arma- 
ture. The motive power for the pneumatic arrangement 
is obtained by using a small vulcanised india-rubber air 
chamber to compress the air in the tube connecting the com- 
municator and the indicator, one tube sufficing to convey the 
air to any number of signals. 


THE TEMPERATURE OF THE SOLAR SURFACE. 
By Joun Ericsson. 

THE power developed by the sun motor, recorded in Nature 
vol. xxix. p. 217, has established relations between diffusion and 
energy of solar radiation, which prove that the temperature of the 
surface of the sun is extremely high. I have, therefore, during 
the summer solstice of 1884, carried out an experimental investi- 
gation for the Fae ne of demonstrating the temperature of the 
solar surface. erring to the illustrations previously published, 
it will be seen that the cylindrical heater of the sun motor, con- 
structed solely for the purpose of generating steam or expanding 
air, is not well adapted for an exact determination of the amount 
of surface exposed to the action of the reflected solar rays. It will 
be perceived on inspection that only part of the bottom of the 
cylindrical heater of the motor is doe by the reflected rays. 
and that their density diminishes gradually towards the sides of 
the vessel ; also that owing to the imperfections of the 
the reflecting lates the exact course of the terminal rays cannot 
be defined. msequently, the most important point in the inves- 
tigation, namely, the area acted upon by the reflected radiant heat, 
cannot be accurately determined. I have accordingly construc! 
an instrument of large dimensions, a polygonal reflector—see 
Fig. 1—composed of a series of inclined mirrors, and provided with 
a central heater of conical form, acted upon by the reflected radia- 
tion in such a manner that each point of its surface receives an 
equal amount of radiant heat in a given time. The said reflector 
is contained within two yy polygonal planes 12in. apart, each 
‘ha a sides, the perimeter of the upper plane corre- 
spon with a circle of 8ft. diameter, that of the lower plane 

ing 6ft. The corresponding sides of these planes are conn: 

7 + taper mirrors com of thin glass silvered on the out- 
. When the reflector 


face of 


the sun at right angles, each mirror 
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intercepts a il of rays of 32°61 square inches section, hence the 
entire refi ‘ace receives the radiant heat of an annular 
sunbeam of 32°61 x 96=3130 square inches section. It should be 
observed that the area thus stated is 0°011 less than the total fore- 
shortened superficies of the ninety-six mirrors if sufficiently wide 
to come in perfect contact at the vertices. Fig. 2 represents a 
transverse section of the instrument as it appears when facing the 
sun, the direct and reflected rays being indicated by dotted lines. 
The reflector and conical heater are sustained by a flat hub and 
ight radial 7 bent upwards towards the ends at an angle of 
dbdeg. The hub and spokes are supported by a vertical pivot, by 
means of which the operator is enabled to follow the diurnal 
end of the pivot, and he appropriate i under the hub, 
enables him to regulate the Tocketion to correspond with the alti- 
tude of the luminary. The heater is composed of rolled plate iron 
0°017in. thick, and provided with head and bottom formed of non- 
conducting materials. By means of a screw plug passing through 
the bottom and entering the face of the hub, the heater may 
applied and removed in the course of five minutes, an impertant 
fact, as will be seen hereafter. It is scarcely necessary to state 
that the proportion of the ends of the conical heater should corre- 
nd with the perimiters of the reflector, hence the diameter of 
the upper end, at the intersection of lapel cei wrge plane, should 
be to that of the lower end as 8 to 6, in order that every part may 
be acted upon by reflected rays of equal density. This condition 
being fulfilled, the temperature communicated will 
uniform. A short tube passes through the w h of the 
heater, through which a thermometer is i for measuring 
the internal temperature. The stem being somewhat less than 


the bore of the tube, a small opening is formed by which the neces- 
sary equilibrium of pressure will be established with the external 


atmosphere. It should be mentioned that the indications of the | the following demonstration will be 
the experiment have been remarkably prompt, | 


thermometer during 
the bulb being subjected to the joint influence of radiation 
convection. 
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energy of the direct solar rays acting on the polygonal reflector is 
reduced 0°235 before reaching the heater. : 

In accordance with the previous article, the investigation has 
been based on the assumption that the temperatures produced by 
radiant heat at given distances from its source are inversely as the 
diffusion of the rays at those distances. In other wi the 
temperature produced by solar radiation is as the density of the 


rays. 

Tt will be remembered that Sir Isaac Newton, in estimating the 
temperature to which the comet of 1680 was subj wher nearest 
to the sun, based his calculations on the it of: his practical 
observations that the maximum temperature produced S solar 
radiation was one-third of that of boiling water. Modern research 
shows that the observer of 1680 underrated solar intensity only 
5 deg. for the latitude of London. The distance of the comet from 
the centre of the sun being to the distance of the earth from the 
same as 6 t- 1000, the author of the “‘ Principia” asserted that the 
density of the rays was as 1000? to 62=28,000 to 1; hence the 
comet was subjected to a temperature of 28,000 x10 os 
1,680,000 deg., an intensity exactly ‘* 2000 times ter than that 
of red-hot iron” at a temperature of 840 deg. e distance of the 
comet from the solar surface being equal to one-third of the sun’s 
radius, it will be seen that, in accordance with the Newtonian 
doctrine, the temperature to which it was subjected indicated a 


solar intensity of * 1,690,000. 2,996,000 deg. Fah. 


The writer has established the of the assumption 
that “‘ the temperature is as the density of the rays,” by showing 
practically that the diminution 

of solar temperature—for corre- 
mding zenith distances—when 

e earth is in aphelion, corre- 
sponds with the increased diffu- 
sion of the rays consequent on 
increased distance from the sun. 
This practical demonstration, 
however, has been questioned on 
the insufficient ground that “‘ the 
e earth’s orbit is 


ow” to furnish a safe basis for 
computations of solar tempera- 
ture. 


In order to meet the objection 
that the diffusion of the rays in 
aphelion do not differ sufficiently, 

that the density, i.c., 
the diffusion of the reflected rays, 
can be changed from a ratio of 
1 in 5040 to that of 1 in 10,241. 
This has been effected by employ- 
ing heaters respectively 10in. and 
20in. in diameter. With reference 
low” 
= pointed out, it wi perceived 
that the adopted expedient of in- 
creasing the density of the rays 
without raising the temperature 


whose direct rays act upon 

the polygonal reflector is 3130 square inches, as before stated. 
ing the diffusion of the solar rays during the investigation, 

i readily understood. The 

area of a sphere whose radius is equal to the earth’s distance from 
the sun in aphelion being to the sun’s area as 218°1?to1, while the 
reflector of the solar pyrometer intercepts a sunbeam of 3130 square 


The foregoing particulars, it will be found, furnish all necessary | inches section, it follows that the reflector will receive the radiant 


heat developed by 
i inch of the solar sur- 
| face. Hence, as the 
10in. heater 
| anarea of 331°65square 
inches, we establish 
the fact that the re- 


| 

| 


data for de’ i 

acting on the cen’ 
mination of temperature which uninterrupted solar radiation is 
capable of transmitting to the polygonal reflector calls for a correct 
knowledge of atmospheric absorption. Besides, an accurate esti- 


with absolute precision the diffusion of rays 


mate of the loss of radiant heat attending the reflection of the | 


rays omy mirrors is indispensable. Let us consider these points 
separately. 

Atmospheric absorption.—The principal object of conducting 
the investigation during the summer solstice has been the facilities 
afforded for determining atmospheric the sun’s zenith 
distance at noon being only 17° 12’ at New 
of the sun’s rays in 
depends on the depth penetrated 3 rll pn, the curvature 
of the atmospheric limit—the retardation will be as the secants of 
the zenith distances. Accordingly, an observation of the tempera- 
ture produced by solar radiation at a zenith distance whose secant 
is twice that of the secant of 17° 12’, viz., 61° 28’, determines the 
minimum atmospheric absorption at New York. The result of 
observations conducted during a series of years shows that the 
maximum solar intensity at 17° 12’ reaches 66°°2 Fah., while at a 
zenith distance of 61° 28’ it is 52°°5 Fah.; hence, minimum atmo- 
spheric absorption at New York, during the summer solstice, is 
Fah. or =0'207 of the sun's radiant 
energy where the rays enter the terrestrial atmosphere. 

In order to determine the loss of ey oye the reflection 
of the rays by the diagonal mirrors, I have constructed a special 
apparatus, which by means of a parallactic mechanism faces the 
sun at right angles during observations. It consists principally of 
two small mirrors, manufactured of the same materials as the 
reflector, right angles to each other; a ther- 
mometer tween the two, whose stem points 

yer! through perfora- 
tions of an appropriate shade, and reflected by the inclined mirrors, 
act denaltaneveaty on oman sides of the bulb. The m 
result of repeated trials, 


ork. The retardation | 
passing through a clear atmosphere obviously | 


| vourable during the in’ 
vessel of the solar pyrometer. But the deter- | 


| | flected solar rays, act- 
ing on the same, are 

diffused in the ratio 
| of 331°65 to 0°0658, or 


= 10,241 to 1. The 
atmosphericconditions 
having proved unfa- 
igation, maximum solar teroperature was 
notrecorded. Accordingly the heaters of the solar did not 
reach maximum temperature, the highest indication by the ther- 
mometer of the small heater being 336°5 deg., that of the 
large one being 200°5 deg. above the surrounding air. No com- 
pensation will, however, be introduced on t of deficient 
solar heat, the intention being to base the computation of solar 
temperature solely on the result of observations conducted at New 


York during the summer solstice of 1884. It will be noticed that . 


the temperature of the large heater is proportionally higher than 
that of the small heater, a fact showing that the latter, owing to 
its higher temperature, loses more heat by radiation and convection 
than the former. Besides, the rate of cooling of heated bodies 
increases more rapidly than the augmentation of temperature. 
The loss occasioned by the imperfect reflection of the mirrors, as 
before stated, is 0°235 of the en: transmitted by the direct solar 
rays acting on the polygonal reflector, hence the temperature 
which the solar rays are capable of imparting to the large heater 
will be 200°5deg. x 1°235 = 247°617 deg.; but the energy of the 
solar rays acting on the reflector is redu atmospheric 
absorption, consequently the ultimate temperature which the sun’s 
radiant energy is pete: Po of imparting to the heater is 1°207 x 

247°617 deg. = 298°87 deg. Fah. It is hardly necessary to observe 
eveloped by solar radiation diffused fully 


that this 
ten-thousandfold—must be regarded as an actual temperature, 
since a perfectly + atmosphere, and a reflector capable 


of transmitting the whole energy of the sun's rays to the heater 
would produce the same. - 


The result of the punta investigation carried out during 
the summer solstice of 1884 may be thus briefly stated. The diffu- 
sion of the solar rays acting on the 20in. heater being in the ratio 
of 1 to 10,241, the tem ture of the solar surface cannot be less 
than 298°87 deg. x 10,241 = 3,060,727 deg. Fah. This underrated 
computation must be accepted, unless it can be shown that the 
temperature produced by radiant heat is not inversely as the dif- 
fusion of the rays. Physicists who question the existence of such 

i temperature should bear in mind that in consequence of 


N too small, and the temperature 
Ni 4 N |, 
if 
SS = SS == the objection urged. 
— already speci the area of the 
10in. heater acted upon by the re- 
SSS inches, the area of the 20in. heater 
—— being 673°9 square inches. The 
Captain Ericsson's Solar Pyrometer, Erected at New York. 1834 section of the annular sunbeam 
(A. | | 
| 
| ' | 
| | | 
| 7 
RSS 
N= the diffusion of the 
rays acting on the 20in. 
| heater being as 6739 
to 0°0658, or 4 
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the great attraction of the solar mass, hydrogen on the sun’s surface 
raised to a temperature of 4000 deg. Cent. will be nearly twice as 
heavy as hydrogen on the surface of the earth at oe atmo- 
— temperatures ; and that, owing to the immense depth of 
the solar atmosphere, its density would be so enormous at the 
stated low temperature that the observed rapid movements within 
the solar envelope could not possibly take place. It scarcely needs 
demonstratiou to prove that the extreme tenuity can alone account 
for the extraordinary velocities recorded by observers of solar 
phenomena. But extreme tenuity is incompatible with low tem- 

ture, and the pressure produced by an atmospheric column pro- 
bably exceeding 50,000 miles in height subjected to the sun’s 
powerful attraction, diminished only one-fourth at the stated 
elevation. These facts warrant the conclusion that the high tem- 
perature established by our investigation is requisite to prevent 
undue density of the solar atmosphere. 

It is not intended at present to discuss the necessity of ever | 
with reference to the functions of the sun as a radiator; yetit wi 
be proper to observe that on merely dynamical grounds the 
enormous density of the solar envelope which would result from 
low temperat ts an unanswerable objection to the assump- 


Class 30.—Objects for internal decoration: Société Anonyme; 
La Construction Industrielle (Belgium); Burke and Co.; China 
Imperial Maritime Customs; Collinson and Lock; Starkie, 
Gardner, and Co.; Joseph F. Ebner and Co. (Austria-Hungary); 
A. B. Ya Tubouchi (Japan); F. Walton and Co.; N. Haibara 
(Japan); Wardle and Co.; Jackson and Graham; Jeffrey and Co,; 
yt Kuteutani (Japan); Warner and Ramm; Wilcock and Co.; 8. 
Yamanoto (Japan). 

Class 31.—Baths and washing apparatus: T. Bradford and Co.; 
M. Ota; Rowe and Co.; F. S. Cleaver and Sons; Clements, Jeakes, 
and Co.; David Salmond; J. ©. and J. Field; J. Tylor and Sons; 
John Knight and Sons; Shanks and Co.; E. 
Rimmel. 

Class 33.—Machinery and appliances relating to Group IIL: 
Price’s Patent Candle Company; T. Bradford and Co.; Davey, 
Paxman, and Co.; Galloway and Sons; Simmons and Tullidge ; 
M. Ota (Japan); H. Owen and Co. 


Group IIIA.—AMBULANCE. 


Class 31a.—Aid to sick and wounded in war: John Carter, 
yen and Unmack (Denmark), John Furley, Pocock Brothers, 


tion of Pouillet, Vicaire, Sainte-Claire Deville, and other e 
savants, that the temperature of the solar surface does not reach 
3000 deg. Cent. J. Ericsson. 


THE HEALTH EXHIBITION AWARDS. 

THE awards of the International Juries to the exhibitors at the 
Health Exhibition were published on Monday in a supplement to 
the Gazette. Gold medals have been awarded to the under- 
mentioned exhibitors :— 

DIVISION I.—HEALTH. 
Group I.—Foop. 
Class 1.—Selected displays of unprepared animal and vegetable 


and Sons, Tollet (France). 
Class 31n.—Aid to sick and injured in : John Carter, 
Christoph and Unmack (Denmark), John Furley, Pocock Brothers, 
T. Robinson and Sons, Tollet (France). 


Group IV.—THE ScHooL. 

Class 34.—Designs and models of improved buildings: J. 
Bouvard (France), De la Censerie (Belgium), J. Hubert (Belgium), 
Geneste et Herrscher. Herring and Son, A. B. Reck (Denmark), F. 
E. Trélat § Vandreuer (France), J. Weekes 
and Co. 

Class 35.—Apparatus and fittings. 

Class 36.—Special school — 

Class 38.—Precaution in schools: M. Chaix (France). 

Class 39.—Special apparatus: Oscar Knofe, T. Nordenfeldt, Dr. 


substances: James Carter and Co., J. Simon Legrand (France), Roth. 


—— Millers and Bakers (Austria-Hungary), Rowland Ward 

Class 2.—Prepared vegetable substances, preserved fruits, &c.: 
T. W. Beach and Sons; Charles Cabos (Austria-Hungary); Peek, 
Frean, and Co.; the Government of Siam; J. and J. Colman; 
Felix Potin (France); C. Prevetand Co.; Joseph Edmunds; Hignett 
Bros. and Co.; H. P. Vencatachellum (India); Huntley and 
Palmer; Jules Lombart (France). 

Class 3.—Prepared animal substances, tinned meat, &c.: London 
and Provincial Dairy Company; the Express Dairy Com " 
Jubal Webb; Welford and Sons; Libby, M’Neill, and Libby 
(U.S.A.); the Government of Siam; Maitine Company; Christy, 


Class 6.—Cooking practically demonstrated: A. M. Perkins and 
Son, Pillwuyt et Cie. (France), Gislon and Booer. 

Class 8. — Diseases due to unwholesome and improper food, 
drawings, models, &c.: Pasteur (France). 

Class 9.—Practical dietetics: John Moir and Son. 

istributing fres : press Dai mpany, 
Son, J. and E. Hall. iia 

Class 12.—Machinery and appliances for the preparation of 
articles in the group: London Guelph Patent Cask Company ; F. 
Allen and Sons; Joseph Baker and Sons; Barnett and Foster; Nor- 
mandy’s Patent Marine Aerated Fresh Water Company; J. and J. 
Colman; Siebe, Gorman, and Co.; Crossley Brothers; Express 
Dairy Company ; J. and E. Hall ; Hayward Tyler and Co. 

Grovp II.—Dress. 


Class 13.—Collections illustrative of the history of dress, &c.: 
Edwardo Bossi; L. and H. Nathan; China Imperial Maritime 
Customs (2); Coran, Cooper, and Sons; Dent, Allcroft, and Co.; 
Jaeger’s Sanitary Woollen System Fg Mrs. Thomas Steele. 

Class 14.—Waterproof clothing: J. leberg and Co. 

Class 15.—Furs, skins, and feathers : J. Ellwood and Sons. 

Class 16.—Dress for sport : China Imperial Maritime Customs. 

Class 17.—Life-saving dress: Siebe, Gorman, and Co. 

Class 18.—A comparative value of different dress materials for 
articles of clothing : John Richardson and Co. 

Class 19.—Machinery and appliances for the preparation of 
articles in the group: Singer Sewing Machine Company, Henry 
Heath, Wheeler and Wilson Manufacturing Company, Pocock 
Bros., Wanzer Sewing Machine Company. 

_ Group DWELLING-HOUSE. 


Class 20.—Dwellings, models, and designs for the same: Robert 
Adams, Benham and Sons, George H. Birch, Cacheux (France), 
Joseph Cliff and Son, Decauville (France), Doulton and Co., Im- 

wed Industrial Dwellings Company, Wilcock and Co., Willesden 
aterproof Paper and Canvas Works, John Hones. 

Class 21.— Water supply and purification: P. A. Maigen ; Barnett 
and Foster; Beck and Co.; Normandy’s Patent Marine Aérated 
Fresh Water Company; G. T. Blundell and Co.; Quirk, Barton, 
and Co.; Dr. Chamberland (France); Coalbrookdale Company; 
Shanks and Co.; Sharp and Co.; Doulton and Co.; Simpson and 
Co.; Thomas and William Farmiloe; Glenfield Company (2); John 
Warner and Sons; George Jennings; George Kent; Lawrence and 
Co.; Legrand and Sutcliffe; John H. Porter; J. Spencer; J. 
Tylor and Sons (2). 

22.—House drains, their construction and ventilation: 
Banner Bros. and Co.; Birmingham Sani’ Association; Bowes, 
Scott, and Read; Manufacturers’ and Millowners’ Mutual Aid 
Association; Capper, Son, and Co.; Native Guano Company; 
J. and M. Craig; Dent and Hellyer; Doulton and Co. (3); J. G. 
Stidder and Co.; H. Wadsworth and Son; Ges. Waller and Co. 
West Central Sanitary Engineering Company. 

Class 23.—Water and earth closets: Washington Lyon; 
M’Dougall Brothers; Mackey, Mackey, and Co.; F. C. Calvert and 
Co.; Moule’s Patent Earth Closet wo we Condy and Mitchell ; 
Henry Owen and Co.; Doulton and . (2); Durand“ Claye 
(France); Geneste et Herrscher (France); George Jennings (3); 
Sanitary Appliance Company. 

Class 24.—Grates, stoves, kitcheners, &c.: Musgrave and Co., 
David O. Boyd, Brown and Green, Crabtree Brothers, F. Schaffer 
(Belgium), Deane and Co., Doulton and Co., Steel and Garland, 

e Range and Foundry Company, Henry Thompson, General 
Gas Heating and Lighting Apparatus Company, Jameson’s Patent 
Coking Company, James Keith, Price’s Patent Candle Company. 

lass 25.—Ventilators: Treutler and Schwartz (E.C. Beaumont 
and Co.), C. Kiteand Co., Geneste et Herrscher. 

Class 26.—Lighting apparatus: Broxburn Oil Company, Daw- 
son E ic Gas Company, George Glover and Co., J. C. and J. 
— — Bros., Price’s Candle Co., W. Parkinson and Co., W. 

an 
s 27.—Fire prevention apparatus: Chubb and Son’s Lock 
and Safe Company. 

Class 28.—Materials for sanitary house construction: Candy 
and Co., Hitchins’ Fireproof Plastering Company, Frederick Jones 
and Co., William White, Wilkes Metallic Flooring and Eureka 
Concrete Company. 

Class 29.—Materials for sanitary house decoration, &c.: Theo. 
H. Andreas (India); Rotmann, Strome, and Co.; Indestructible 
Paint Company; H. Thompson and Co.; Jeffrey and Co.; Willes- 
den Waterproof Paper Com 3; W 
and Co.; J. Lefevre (Belgium). 


ad 


. Woollams and Co.; Yates | from 


Group V.—THE WorRKSHOP. 

Class 41.—Designs and models for improvements in workshops: 
Barnett and Foster, Geneste et Herrscher. 

Class 42.—Apparatus and fittings: Dubois and Francois(Belgium), 
J. L. Lakeman. 

Class 45.—Sanitary construction and inspection of workshops, 
factories, and mines: Appert Fréres (France); Bickford, Smith, and 
Co.; Compressed Lime Cartridge Company. 

Group VA.—METEOROLOGY. 

Class 464.—Meteorological instruments: L. P. Casella, Negretti 

and Zambra, Richard Fréres (France). 


Class 468.—Diagrams, models, and apparatus: L. P. Casella, 
Negretti and Zambra, Richard Fréres (France). 


DIVISION II.—EDUCATION. 


Group VI.—EpvucaTIONAL WORKS AND APPLIANCES, 
Class 47.—Créches and infant schools: Friiulein Heerwart. 
Class 48.—Primary schools: J. Curwen and Sons, Chas. de Fauw 

| a ig Emile Deyrowle (France), J. B. Gochez (Belgium), E. 
ord. 


Class 50.—Handicraft teaching in schools for boys: Allan Glen’s 
Institution (Glasgow), Gotz (Germany), Oldham School of Science 
and Art, Paris Ecole Lemonnier, J. Rigg, M. W. Ripper. 

Class 51.—Science teaching: Female Normal School (Japan), 
Normal School (Japan), Allan Glen’s Institution (Glasgow), Auzoux 
et Montaudon, Gotz, Oldham School of Science of Art, Ecole 
Lemonnier, J. Rigg, M. W. Ripper. 

Class 52.—Art teaching: J. Webb and Son, E. R. Singer, J. 
Singer and Sons, W. H. Singer, C. P. Slocombe, Webb and Son, 
Geo. H_ Birch, L. C. Carnesson (France), China, De Brie (France), 
Doulton and Co., H. A. Gribble, Lambeth School of Art, Notting- 
ham School of Art, Ecole Lemonnier, E. J. Poynter. 

Class 53.—Technical and apprenticeship schools: Female Normal 
School (Japan), Normal School (Japan), Allan Glen’s Institution 
(Glasgow), Gotz, Oldham School of Science and Art, Ecole Lemon- 
nier, J. Rigg, M. W. Ripper. 

Class 54.—Schools for the blind and for the deaf and dumb: 
Amsterdam Blind Institution, Association for the Oral Instructicn 
of the Deaf and Dumb (London), Diiren Asylum for the Blind 
(Germany), Kiyoto Deaf, Dumb, and Blind School (Japan), London 
School for Training Teachers for the Deaf on German System 
Naples Institution for the Blind. 

lass 56.—Collective displays: Paysant (France). 


Prizes OFFERED BY THE SOCIETY OF ARTS AT THE INTERNATIONAL 
HEALTH EXHIBITION. 


Joint Stock Prize, a Society’s gold medal, or £20, for the best 
comale of sanitary architectural construction, Classes 20, 28, 29, 
30, 32: Messrs. Doulton and Co. 

_ Shaw Trust, a Society’s gold medal, or £20, for the most deserv- 
ing exhibit in Classes 41, 42, 43, and 45, relating to industrial 
hygiene: Compressed Lime Cartridge Company—in Class 45. 

North London Exhibition Trust, a Society’s gold medal, or £20, 
for the best set of specimens illustrating the handicraft teaching in 
any school—Classes 49 and 50: M. Germain, on account of the 
Collective Exhibit from Belgian Normal Schools for Women 
Teachers—in Class 49. 

Fothergill Trust, two gold medals, or two sums of £20, one for 
the best exhibit in Class 27—fire prevention apparatus—and one 
for the best exhibit in Class 26—lighting apparatus: Messrs. Nobel 
Brothers—in Class 26. 

Trevelyan Prize, five gold medals, or five sums of £20, for the 
best exhibit in each of the following classes—2, 3, 6, 7 and 11—all 
comprised within Group I, ‘‘ Food:” San José Fruit Company—in 
Class 2; Mrs. Charles Clarke, of the School of Cookery—in 
Class 6 ; M. Pasteur—in Class 7; John Moir and Son—in Class 3; 
Messrs. J. and E. Hall—in Class 11. 

The ‘‘ Siemens” Prize, a Society’s gold medal, or £20, for the 
best application of gas to heating and cooking in dwellings— 
Class 24: Thomas Fletcher, for articles shown by Messrs. Deane 


>} and Co, 


The “‘ Stacy ” Prize, a Society’s gold medal, or £20, for the best 
exhibit in Class 30—objects for internal decoration and use in the 
dwelling, fittings and furniture: Messrs. Collinson and Lock. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE Council of the Institution of Civil Engineers invite original 
communications on any of the subjects included in the following 
list, as well as on other analogous questions. For these, if 
approved, they will award premiums, arising out of special funds 
bequeathed for the purpose :— 

1. Improved Instruments for Surveying and Levelling. 

2. Machines and Measuring Apparatus for Testing Metals, and 
the ee generally of Mechanical Laboratories. 

3. The Mechanical Properties of Cold-rolled Metal, as compared 
with Hot-rolled Metal, and on the cold-rolling of iron shafting, as 
practised in America. 
one The Effect Produced on Steel by Tempering in Oil and in 

ater. 

5. The Manufacture, Strength, and other ies of Castings 
of Malleable Cast Iron and Cost Steel. siti 

6. The Thermic Properties of Metals commonly used in the Arts, 
especially with respect to Conductivity and Diathermancy at high 
temperatures. 


various forms of cupo 


9. The various Systems of -making by Machinery. 


j ~~ C.E., for his paper on * 


10. Gaseous Fuel, and the residual products of Gas-making. 

11. The Manufacture of Artificial Fuel from Small Coal, 

12. Steam Boiler Furnaces, with reference to Fuel Consumption 
and to the Prevention of Smoke. 

18. The Principles to be observed in the Laying Out, Con- 
struction, and Equipment of Railways in New Countries. 

14. The Theoretical and Practical Effect of Gradients and of 
Curves on the Speed of Railway Trains. 

15. The Application of the Compound Principle to Locomotive 


es, 

16. Locomotive Performances, with regard to Weight, Power, 
Fuel Consumption, and Dynamometer Returns, 

17. The Comparative Merits of Straight Axles and of Crank 
Axles for Locomotive Engines. 

18. The Design and Construction of Locomotive and Carriage 
Sheds on Railways. 

19. Mechanical Power on Tramways, including Steam, Com- 
pressed Air, Electricity, Cables, &c, 

20. The Principles Involved in the Conservation or Improve- 
ment of any Tidal River or Estuary. 
me Descriptions of Recent Graving Docks, Gridirons, and 

oats. 

22. Promenade and other Piers; with reference to the Effect of 
Sea Water on Wrought and Cast Iron Structures, and the best 
Means of Preserving the same. 

23. The Modern Construction of Marine ines. 

24. On Built Crank Shafts for Marine Engines, and on the 
Liability of Crank and Screw Shafts to Fracture. 

25. Vessels for Inland Navigation, with the mode of working 
them by Stern Wheels, Screws, &c. 

26, The Methods of removing Rock under Water. 

27. Cranes and other Lifting Machinery, employed either in the 
construction of large works, or for other purposes, 

28. Dredging Machinery for Small Harbours, and for Drainage 
and Irrigation Canals. 

29. The Ventilation of Sewers, with a summary of Experiments 
as to the motion, pressure, &c., of gas in sewers. 

30. Filter Presses for Separating Fluid in Semi-fluids, particularly 
for the treatment of sewage sludge. 

31. Appliances for the Rapid Shipment of Coals, with a com- 
parison of different methods. 

32. Winding Machinery, Expansion Gear, and Balancing Appa- . 
ratus, and the cost per ton of winding under different conditions 
and varying depths. 

33. Underground Ha’ , especially on the application of com- 
pressed air and of electrical power. 

34. The Methods employed in securing Large and Irregular- 
shaped Mineral Workings. 

35. Gold Quartz-crushing and Amalgamating Appliances. 

36. The Manufacture and Desilverisation of 5 

37. Electro-motors; their Theory, Practical Construction, Effi- 
ciency, and Power. 

38. On Gearing for Dynamo Machine Motors, and other High- 
speed Machines, 

39. The Transmission and Distribution of Electricity over Large 
Areas for Lighting and for Motive Power, including Electric Rail- 
ways, Hoists, &c. 

40. Electrical Measuring Instruments. 

41. Submarine T ph Cables; their Manufacture, Laying, 
and Repair, including Deep Sea Sounding. 

42. Telpherage, or the Automatic Electrical Transport of Goods 
and Passengers. 

43. The Measurement of Work by Dynamometers, with descrip- 
tions of the Apparatus, 


PREMIUMS AWARDED.—SEsSION 1883-84. 


The Council of the Institution of Civil Engineers have awarded 
the following Premiums: 


For Papers READ AT THE ORDINARY MEETINGS. 


1. A Watt Medal and a Telford Premium to Sydney Walker 

Barnaby, Assoc. M, Inst, C.E., for his paper on “‘ Hydraulic Pro- 
uulsion.” 

a 2. A Telford Medal and a Telford Premium to Samuel Bagster 

Boulton, Assoc. Inst. C.E., for his paper on “‘The Antiseptic 

Treatment of Timber.” . . 

3. A Telford Medal and a Telford Premium to William Foster, 
M.A., F.C.S., for his account of ‘‘ Experiments on the Compo- 
sition and Destructive Distillation of Coal.” 

4. A Telford Premium to William Tregarthen Douglass, Assoc. 
= Inst. C.E., for his description of ‘‘ The New Eddystone Light- 

ouse.” 

5. A Telford Premium to James Atkinson Longridge,* M. Inst. 
C.E., for his paper on ‘‘ Wire-gun Construction.” 

6. A Telford Premium to William Hackney,t+ B.Sc., Assoc. M. 
Inst. C.E., for his paper on ‘‘ The Adoption of Standard Forms of 
—— for Bars and Plates.” 

7. The Manby Premium to George Henry Stayton, Assoc. M. 
Inst. C.E., for his paper on “‘ Wood Pavement in the Metropolis.” 


For PAPERS PRINTED IN THE PROCEEDINGS WITHOUT BEING 
DiscussED, 


1. A Telford Medal and a Telford Premium to Thomas Andrews, 
Assoc. M. Inst. C.E., F.R.S.E., for his paper on ‘‘ Galvanic Action 
between Wrought Iron, Cast Metals, and various Steels, during 
long exposure in Sea-water.” 

2. A Telford Medal and a Telford Premium to Francis Colling- 
wood, M. Inst. C.E., for his paper ‘On Repairing the Cables of 
the Allegheny Suspension Bridge at Pittsburgh, Pa., U.S.A.” 

3. A Telford Premium to James Henry Apjohn, M.A., M. Inst. 
C.E., for his note on ‘“‘ The Area of Sluice-opening necessary for 
the Supply Sluice of a Tidal Canal.” 

4. A Telford Premium to Thomas preg M. Inst. C.E., for his 
paper “‘ On the Basic, Open Hearth, Steel My 

4 A Telford Premium to James William Wyatt, Assoc. M. Inst. 
C.E., for his communication ‘‘On the Art of Paper prema hd the 
Machine, as exemplified in the Manufacture of High-class ritings 
and Printings.” 

6. A Telford Premium to William Santo Crimp, Assoc. M. Inst. 
C.E., for his account of ‘‘The Wandle Valley Main Drainage.” 


For PAPERS READ AT THE SUPPLEMENTAL MEETINGS OF STUDENTS, 
1. The Miller Scholarship to Alfred Richard Sennett,} Stud. 
The Electric Light.” 
. A Miller Prize to Peter Chalmers Cowan, Stud. Inst. C.E., 
for his notes on ‘‘ The New York, West Shore, and Buffalo Rail- 
way, and the Methods used in its Construction.” 
3. A Miller Prize to Walter Osmond Rooper, Stud. Inst. C.E., 
for his account of ‘ _— Wheels, and Emery-wheel geen 
4. A Miller Prize to Richard Moreland (tertius), Stud. Inst. O.E., 
for his paper on ‘‘ Constructional Ironwork for Buildings.” 
5. A Miller Prize to Edward Woodrowe Cowan, Stud. Inst, 
C.E., and a Miller Prize to James Fawcus, Stud. Inst. O.E., for 
their joint paper descriptive of *‘ A Light-draught Launch.” 


Evctne Bourpon.—The death is announced of M. Eugéne 
Bourdon, whose name is everywhere known as that of the inventor 
of what is generally considered the simplest and the best pressure 
and vacuum gauge. This, however, was not his only invention, 
though others, such as numerous applications of steam jets, were 
not so generally known, nor were other things which were turned 
out from his engineering works in the Rue de Faubourg-du-Temple. 
He died onthe 29th ult. from cerebral congestion, at the age of seventy- 
seven. His engineering works will be carried on by his two sons, 


* Has previously received a Telford medal and also a Watt medal. 
+ Has previously received a Telford Medal. 
t Has since been elected an Assoc. M, Inst. C.E, 
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omas, and Co. 
and Co.; Marchand Fréres (France) ; Begg, Dunlop, and Co. (In- 
dian Tea District Association); J. Meeus (Belgium); J. Palugvay 
and Sons (Austria-Hungary); P. B. Burgoyne and Co. (Rome); ee 
Circolo Enofilo Italiano di Roma (Italy); Thomas Salt and Co.; 
Williamson, Magor, and Co. 
Class 5.—New varieties of food for infants, invalids, &c.: Dr. 
Carrick (Russia), Mottershead and Co., Savory and Moore, the 

Government of Siam. 
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THE SCIENCE AND PRACTICE OF 
ENGINEERING, 


AN interesting lecture on ‘‘The Science and Practice of Engi- 
neering” was delivered by Professor Kennedy—University College, 
London—on the 24th October, the occasion being the inav tion 
of the Crewe Scientific Society. Mr. F. W. Webb presided. 

Professor Kennedy said he was very glad to have an opportunity 
of putting before younger engineers some of the ideas which ten 
row 44 experience in combined academical and professional work 

brought specially to the front in his own mind. He was 
rather assuming that those who heard him were engineers, or 
directly interested in engineering matters, and he would make no 
apology for being somewhat technical. The subject he had chosen 
was brought into prominence by his special work; and he hoped it 
was not too well-worn to be worth a little consideration. The 
views held upon it were exceedingly divergent, so divergent indeed 
that it was hardly to be doubted that the true view must lie between 
the extremes, They must endeavour to find where. On the one 
hand, there was the man who prided himself on being practical, who 
would barely hearit said that there wasany science of engineering, and 
who would condemn beforehand any propositions or schemes in the 
devising of which he imagined that scientific method, or, worst of 
all, mathematical calculation, had been employed. On the other 
hand, the man of science pure and simple, and especially the 
mathematician, was prone to find out that because so much 
engineering work could be done, or at any rate was done, without 
calculation—and in particular b sO ew ngineers were really 
able to solve, or even to comprehend, thematical problems, 
which to him were quite simple, engineers were mere empirics, 
that no science worthy of the name existed in engineering, and 
that engineers could only be considered scientific men by a stretch 
of co . It was right to say that such extreme opinions were 
not held by first-rate men, either as engineers or men of science, 
But fourth-rate men were much more free of their opinions, much 
more dogmatic, more positive that they only had the truth—in 
engineering as in other matters—than those of the higher ranks. 
In what he had to say they would understand him to be using the 
much-abused word “ scientific” in the very widest possible sense. 
Let “‘ science,” if they liked, include all the exact knowledge, and 
let “ scientific” mean the method of arranging, comparing, reason- 
ing on, and applying such knowledge. Moreover, it did not follow 
that if they did a thing that had been done by some scientific fore- 
runner, they, too, were n ily scientific. Whether it be 
— up a slide face, or drawing a stress diagram, the work 
might scientific or unscientific, according to the spirit and 
method in which it was done. In both cases the methods of pro- 
cedure had been invented for them. They had not anything 
original to do, anything novel in the way of scraping or of girder 
stress diagrams. If they did either just as and because they 
had been told to do it in a particular way, without knowing 
or caring anything as to the why or wherefore, their work was 
no more scientific in the one case than in the other. But in 
both cases equally the work might surely be thought scientific if it 
was carried out with a knowledge of the meaning of what was done. 
Of why, for instance, scraping in this case was to be a to 
planing; of why it was an improvement on the old grinding 
process ; of why the scraper was not ground like a cutting tool, 
and so forth. Not, of course, that these should be leading ideas 
in one’s mind at the time, when one’s only idea should be to make 
the surface as true as ible, but that they should be only absent 
because they were laid up in a corner of one’s brain, duly labelled, 
and cay of being brought down to explain themselves when- 
ever called for. He mentioned as examples of engineering work 
more or less familiar to them the two very diff erent things, 
scraping a surface and drawing a stress diagram. He chose them 
because the latter belonged to the class of work ee called 
scientific, when the former was led mechanical. To this 
he objected. On the whole, the drawing of the diagram was 
much the easier of the two things. It was just as , Moreover, 
to do it unscientifically, or as one might say, ip Wehenwerth. 
One was bound to say that the actual problems with which a work- 
man was daily brought face to face were in not a few cases more 
complex and difficult than those to which the name of scientific 
was sometimes alone given. Thus no engineer need be a mere 
tradesman or handicraftsman. In every e, in every branch of 
their work, they handled materials and carried out operations 
which gave them plenty of food for thought, and plenty of oppor- 
tunity for scientific method. They had the proud distinction of 
belonging to the profession which of all others was par excellence 
scientific. And no profession of the delights of ignorance on the 
ee of unworthy members of it could alter what appeared to be 

e plain facts of the case. He was sometimes amused with the 
veal with which an enthusiastic physicist would proceed to throw 
all their mechanical units to the winds, and to improve upon all 
the ideas of engineers by expressing them in terms which were 
unintelligible except to a very select few. He had occasionally 
come down heavily upon such improvers of mechanics by suggesting 
that for every mechanical calculation they had to make outside an 
examination paper, engineers had to make twenty. So it was hardly 
fair to improve mechanics out of sight of the few people who 
definitely and positively knew it and use it in their every-day life. 
But to come now more to particulars, and deal with things that 
were more present to their minds than some of these general con- 
siderations, let them work their way to the definite question of 
engineering calculations. How far and how often could an engi- 
neer arrive at definitely valuable results by calculation? To what 
extent could calculated results be taken to represent actual facts, 
and trusted in design and construction? These questions concerned 
all of them in different degrees, and on their answer to them 
depended to a great extent their method of work. It happened to 
be his good fortune to be at the head of a laboratory wise they 
had ial facilities for making inquiries into this very matter, 
directly and indirectly. He was, therefore, all the more ready to 
take that opportunity to speak about it. In'the first place, he said 
that an engineer id never expect to arrive at valuable or trust- 
worthy results by means of calculations taken from books, calcula- 
tions which he did not understand, *‘rules,” so called, from 

books, &c. Pocket books, &c., were all very well to remind 

them of formal facts which they a or did not carry in mind, 
and to give by tables the results of long arithmetical calculations, 
This was their legitimate and tae important function. But 
directly it came to taking up a formula which one did not under- 
stand, a’s and b’s and o’s, put in values and calculating results 
merely by rule of thumb—as far as oneself is concerned, the 
result was worth absolutely nothing, and few, if any, sensible men 
would trust such aresult. In his mind, that definitely put an end 
to the idea of certain mechanical engineers about universal engi- 
neering dimensionsall ready calculated. There was plenty of engineer- 
ing work to be done without actual formule—the object of so 
much dread and scorn—done well, and done scientifically. From 
his point of view it was a great advantage to a man if he could 
follow the reasoning, physical or mathematical, on which other 
= of engineering work, and especially design, depended. For- 
tely for most of them, there was for the most no necessity 
that a man should be a mathematician in order to be a fairly 
competent engineer. He had, or had had, the pleasure of knowing 
personally some of the greatest mathematicians of ourtime. With 
one exception, not one of them would make his mark as an — 
neer, even if he confined himself to the scientific side of his work. 
He had also the pleasure of knowing some of our greatest, our 
most original, and longest-headed engineers, and so far as his know- 
ledge went hardly one of them had such aptitude for mathematics 
as would place him in even the second or third rank of mathe- 
maticians if he devoted himself to that most fascinating subject. 
But all-the same there were engineers in plenty—not certainly as 
many as could be wished—who had succeeded in grasping thoroughly 
the science, mathematical and physical, of their profession without 
having lost the peculiar bent of mind which specially adapted 
them to be engineers. And into this class they doubtless wished 


to enter so far as circumstances allowed. The late Professor 
Rankine long ago pointed out that the so-called discrepancies 
between “‘ theory ” and “‘ practice,” between results theoretically 
best and those practically best, did not exist, could not exist, if 
only the theory were right. He feared they got into rather a 
slovenly way of talking on this subject sometimes. They said that 
a certain system of levers should theoretically enable them to lift 
10001b. with 101b. pressure, but that practically it only enabled 
them to lift 5001b. This simply meant that the theory was wrong, 
or at least incomplete. A complete theory would take into account 
all the friction at all the joints, giving to each its proper coefficient; 
all the variations from accuracy in the length of the levers, and so 
on. But if one chose to take the theory on an ideal combination 
of frictionless rods, and apply it to an actual combination of 
frictional ones, of course the results would show a discrepancy. 
This reason was not to be sought in any fault in the theory, but in 
themselves, for expecting it to a ply to a set of conditions for 
which it was by no means adapt It happened in many cases 
that their engineering s, blems were terribly complex, both mathe- 
matically and physically. Even to state them in any exact form was 
very difficult. So they contented themselves with an approximate 
representation of them by some theory or formula. The science of an 
engineer was not only shown by his knowledge of the best working 
theory formulated or unformulated—very often the latter—but by 
the accuracy of his estimation of the extent to which his theory 
probably represented the actual case, of the extent to which he 
might trust his assumptions, and of the points in which the actual 
results would probably differ most from those given by the approxi- 
mate theory. He had used the expression ‘‘ unformulated theory.” 
He had known men—he dared say they all had—who had wonderful 
physical insight with very little mathematical knowledge. The 
exact process of reasoning by which they arrived at their results 
they had difficulty in putting into words, probably for want of 
familiarity with scientific terminology. But they had won- 
derfully accurate and correct notions as to where a given 
piece of machinery would give way, how best it ought 
to be strengthened, and so on. Of course such kind of know- 
pe was dangerous, because it was mainly based upon experience, 
and that within a certain limited range. It was, therefore, apt 
to give extraordinary results when applied outside that range. 
itself it was to be , and within certain limits trusted. 
But the man of this talent ought, if he had a right 
knowledge of himself, to be the first to mistrust his own judgment 
applied to matters beyond the range of his own experience. Then 
must step in some one who could give reason for the faith that was 
in him, who was capable of tackling a new problem, of seeing 
through it, and getting at its real meaning. But even here, results 
did not always presuppose actual formulz. He rather insisted on 
this idea, because he would not like them to think that they were 
altogether shut out from the scientific side of their work by being 
bad mathematicians. Within certain limits, no doubt, the better 
capacity one had for mathematical reasoning, the better would 
one be able to work at the science of engineering. But 
he should like them to believe that a little mathematics, if 
only it be sound and accurate as far as it went, might go a long 
way. Also that much mathematics misapplied might go only too 
short a way. He would now ask them to look at the different sets 
of considerations which go to determine the dimensions of an engi- 
neering structure or machine, and see how far they were subjects 
for calculation ; and then he would say a few words about the 
calculations themselves. (I.) One set of considerations which they 
had to keep in mind was the architectural or «esthetic considera- 
tions. These considerations referred to form generally, and were 
very important. What was the criterion of beauty in engineering 
affairs’? Or was it necessary to have one? He was not competent 
to lecture on art ; and however enthusiastic he might be on the 
subject outside his profession, he did not think that art took a very 
important place in engineering as generally understood. But at 
least in structural engineering the point of view occurred often 
enough to be pretty important. As to machines, he thought most 
of them would be disposed to use the word ugly to describe any- 
thing ill-proportioned; and they would consider a thing ill- 
proportioned if its different _ were unequal in strength, or in 
wearing resistance ; if, in , its metal was putin the wrong 
place. Sometimes metal had to be used for its own sake for weight 
and mass only, but that was seldom. As a general rule, 
uniformity of strength throughout the whole machine, absence 
of superfluous material everywhere, was the thing to be aimed 
at. And obvious departure from this rule was always ugly. 
In the case of structures also, he believed that the true beauty of 
an engineering structure was to be found in the fitness of each of 
its parts to do its own particular work. He really believed that 
in time, as one learned to judge of engineering structures by 
proper standards, they would come to think those structures the 
most beautiful which were designed and proportioned from an 
engineering point of view. Recently he had an opportunity of 
seeing the suspension bridge between New York and Brooklyn; 
and it appeared to him that it was singularly graceful, indeed 
handsome in a way that such structures seldom could be. In 
to cast iron columns for rooms, it was quite a mistake to attempt too 
much ornamentation. He believed that surface decoration would 
be much much more effective than mouldi (IL.) The next set 
of considerations determining the dimensions of structures and 
machines were considerations of duration—-of resistance to wear. He 
supposed that none of them had gone further into this matter than 
to gather from their own experience and other people’s certain 
constants. But if they wanted to know how little they really 
knew about that matter, let them look up Mr. Towers’ experi- 
ments, and see how an axle floats in oil and causes actual fluid 
Png there at its centre of nearly double the nominal pressure. 
uch interesting work remained to done here, and the results 
were of that pleasing kind which had a direct relation to practical 
work as well as a high value in pure science. (III.) Now he came 
lastly to the principal set of considerations, viz., considerations of 
strength. Here calculation and the application for exact scientific 
formule and reasoning came in frequently. Here, therefore, of 
all se it behoved them to know what they were doing in 
applying formule—for here of all places might a misapplication of 


culations have results. Much trouble would be 
spared if engineers always kept in view that their results could not 
possibly be more accurate than their data. Now their data were 
ordinarily conditioned by three things :—(1) Theaccuracy with which 
the forces causing stress is known. (2) The accuracy with which 
the stress caused by the forces is known. (3) The accuracy 
with which the resistance of materials to stress is known. 
The engineer had first to see that he thoroughly understood his own 
problem—that he knows what question he has to ask, why he has 
to ask it, and what data he has to go upon. He had then carefully 
to examine his data, and to make up his mind as to how far they 
are certain, and how far the maximum forces are known. Next, 
he had to find some representative problem which can be put into 
a simple form, and which shall be as near as possible to the pro- 
blem he wants, actual problems, taken in their completeness, 
being in almost ev case too complex to deal with. Then 
he had to get his data put in the representative problem, 
and work out an answer. Lastly, he had to pessitel that 
the answer is to the representative, not to the actual pro- 
blem; and he had to exercise his own judgment as to its 
application. But their society was called a scientific, not an 
engineering society. He had been taking for granted, as he sup- 
posed he might fairly do, that practically they were all engineers, 
and that it was an engineering science that they had chiefly to do 
with. This, however, he hoped, was not altogether the case. But 
even if the science of roe in its various aspects was the 
only one which they pro; to discuss in their society, he —_— 
they would individually give more or less attention to the other 
branches, especially those of natural science. An engineer was a 
man more or less trained to habits of accurate observation, more or 
less compelled to look into and around things that presented them- 
selves to him. I¢ was the very frame of mind for any science, not 


only that of their profession. For himself, he confessed he thought 
the principle a good one to know all about something and some- 
thing about everything. Nothing increased one’s enjoyment in 
life, made life so much worth living as the gathering in of know- 
ledge of all kinds about the world we live in, and the educating 
oneself to appreciate and understand it, and all the beauties 
it contains. And not only the physical world but the world 
of men, the writers and thinkers, the musicians, the painters, 
the poets, the architects of the past and of the present. 
Their profession, with all its fascinations and interest—in enthu- 
siasm about which he himself would yield to no one—was 
essentially in the aspect most familiar to them, a modern one. 
But they themselves were not modern. He urged them not to 
allow their profession to separate them from the ancient universe 
all around; nor to work and learn as if no one had worked and 
learnt before them, or as if their little iality were the great 
domain of nature itself. Let them try and keep touch with nature, 
and with their fellow-men, and not only with nature and the men 
of to-day but with those of all time. The more they tried to 
know the more they knew how little they knew. In one’s own profes- 
sion one might know much, perhaps be only too conscious of that 
fact. But let them listen to the musician, hear what the violins 
say “‘ riding the stormy symphony in royal orchestras,” or tenderly 
telling of all that is beautiful in the lovely quartett. Where had 
they got the ideas that were to be put alongside these, where in 
their sphere could they turn for similar means of helping, 
encouraging, ennobling others. Or let them see how the poet 
weaves out of his own brain the thoughts that somehow seemed 
to have been made especially for us too, who lived centuries after 
him; how he not only sums up our wishes, our desires, our aspira- 
tions, but in doing so raises them and us together into higher 
regions than they would otherwise have ever entered. Or to come 
back once more to what folk called science, let them take a country 
walk with any one who knew the flowers, the stones, the rocks, 
the trees, the insects, all the pictures that nature ever put before 
us, and see how desperately ignorant they would find themselves if 
they had not looked at those subjects. They would see how one 
man could live in the same universe with another seeing the same 
things and yet knowing nothing about them, in fact seeing them 
not at all. He did not speak as a biologist or a geologist, he only 
knew enough of those things to know how fascinating they are, now 
much one may long to know more. But he knew even a small 
knowledge of them added to one’s interest in life. Everything 
one sees or touches was full of life and interest, and yet more and 
more full of interest as one got to know more and more about it, 
and one saw how great everything is, and how wonderful, and how 
beautiful, and how no work in nature was scamped, but was as 
exquisite in its minutest microscopic detail as it was grand in its 
mountain outlines. And one learned, or one tried to learn, how 
little one is oneself; how insignificant as compared with the vast- 
ness of nature, how ugly sometimes as compared with the beauty 
of nature. One got into a world grander than the Alps that 
some of them loved, more beautiful than fairyland. One was 
awed into modesty and sobriety of opinion, one was constrained to 
try to make one’s work worthy of its place in the universe, worthy 
to follow on the good that had gone before, worthy to be looked 
upon by our successors as something which, being the fittest, had 
survived to them. And perhaps after the end there might be 
spoken of them in some small measure the noble words of Marcus 
Aurelius, which had recently been applied to that greatest of men 
of science, greatest of Englishmen, in would say—Charles Darwin 
—words which perhaps expressed the character of an ideal man of 
science :—‘* Remember his constancy in every act which was con- 
formable to reason, and his evenness in all things, and his piety, 
and his serenity of countenance, and his sweetness, and his disre- 
gard of empty fame, and his efforts to understand things; how he 
would never allow anything to pass but carefully examined and 
clearly understood it, how he bore to be blamed unjustly without 
blaming others in return, how he did nothing in a hurry, how he 
was not given to reproach people, how firm he was in friendship, 
how tolerant he was of freedom of speech, how religious he was 
without superstition, and how it were to be wished, when the last 
hour comes, to die as he died.” 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From owr own Correspondent.) 

On ’Change in Birmingham to-day—Thursday—and in Wolver- 
hampton yesterday, ironmasters’ reports sho that the purchases 
which consumers made a few weeks before the quarterly meetings 
have met their current requirements, and they do not appear willing 
to purchase much beyond. 

lheet makers of all descriptions, however, are mostly full of 
work, and many of them are pressed to execute orders with 
rapidity. Some few of them, in fact, assert this week that they 
have not been so pressed as now since the flourishing times of 1873. 
Prices in this branch keep firm at £7 upwards for singles, £7 10s. 
for doubles, and £8 10s. for lattens. . 

A fair demand continues to be exp d for medium and common 
class bars, but makers complain of the severity of competition from 
other districts, particularly where Australian and other shippi 
orders are concerned. Some impetus is noticeable in the damnind 
for angles and tees, inquiries having been received for aeavy 
quantities for bridge and roofing work. Business ja dire, and 
especially shoe iron, continues of a satisfactory charecter. Rivet 
iron is not being disposed of rapidly, and the demand for chain iron 
is without vigour. 

Prices of marked bars remain at £8 2s. 6d. to £7 10s. and £7. 
Medium qualities are £6 10s. Prices of second and third-class 
finished iron are in some cases 2s. 6d. ton lower than a few 
weeks ago, and common bars are now ing at £515s. Common 
angles of ordinary sizes are £6 at works, and tees £6 15s. Common 
coopers’ hoops are £6, and somewhat better qualities £6 5s. to 
£6 10s. Gas and nail strip, both of which are in rather better 

uest, are £5 15s. to £5 17s. 6d. Steel tin bars, blooms, and 
billets, are offered by the Bl von © y at £5 15s. per ton 
delivered into this district. 

The current quotations of Messrs. Wm. Barrows and Sons for 
hoops are from 14 to 18 w.g., £8; best hoops, £9 10s.; best 
matched slit rods, £9 10s.; second best, £8 15s.; double best char- 
coal slit horse nail rods, £16 10s.; and double best rolled ditto, 
£18. Strip, fender, and plough plates, to 14 w.g., are £9; and 
best ditto, £10 10s. Plating bars are £8; best ditto, £9 10s.; 
double best charcoal, £16 ; best angle and rivet iron, £9'10s.; and 
double best, £10 10s. Sheets to 20 w.g. are £9; 21 to 24 w.g., 
£10; and 25 to 27 w.g., £12. 

The full quotations of Messrs. E. Wright and Son are:— 
Monmoor crown bars of }in. to 3in., round and square, or to Gin. 
flat, £7 5s.; best £8 5s.; double best, £9 5s. Rivet iron of usual 
sizes is £9 to £10, according to quality; angles to 8in. are £7 15s. 
for ordinary, £8 15s. for best, and £9 15s. for double best. Tees 
are quoted £8 5s., £9 5s., and £10 5s., according to quality. Hoops 
from 16 to 19 w.g. are £7 10s.; 20 w.g. of fin., £8 5s.; and 20 w.g. 
of fin., £9. The Wright qualities of this firm are 10s. per ton 
under the above rates. 

The new galvanised sheet works of the Wolverhampton Corru- 
gated Iron Company have made a satisfactory start, and the com- 
pany is pressing forward the work of peor. sy other portions of 
the works, so that they may get as quickly as possible into full 


activity. The proprietors’ main object in the new erection has 
been to secure greater railway and canal facilities. At date the 
firm’s orders are fairly numerous. 

The Bristol galvanised sheet makers, it is understcod hereabouts, 
are very busy, largely on work for the colonies. Messrs. John 
Lysaght and Co., whose sheet mills are in Wolverhampton, are 
credited with having three months’ work in hand, and they are 
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now producing over 2000 tons of sheets monthly, besides other 
work. The Redcliffe Galvanised pe of the same city, is 
understood to be producing 1000 tons of sheets every month, and 
it is now making a considerable addition to its already extensive 

Prices of common brands of galvanised sheets are about £12 5s. 
and £12 10s. ton, delivered Liverpool, for 24 —- packed in 
bundles; while for the Sun and Blackwall brands £14 10s. is quoted, 
packed in cases, and £16 for 26 gauge. 

While wire rod makers from Shropshire speak of better sales, 
they complain that prices are largely profitless. i 
rods ted £6 7s. 6d. to £6 10s., delivered Liverpool ; screw 
rods, £7 5s.; and charcoal rods, for best screw making, £11, Liver- 


were quo 
pool. 

Deliveries in crude metal are proceeding steadily in respect of 
current contracts, and native prices are fairly kept up. Best mine 
pigs are quoted at from £3 to £3 7s. 6d. per ton; part mine, £2 5s. 
to £2 2s. 6d.; common, £1 17s. 6d. to £2. Cold air pigs average 
about £4 5s. to £4 per ton, but there are no sales. An additional 
furnace is to be blown in at Bilston, making the number in blast in 
South Staffordshire 32. Pigs from outside districts remain v 
quiet, and prices are drooping. Hematites from South Wales an 
the west coast are 55s. delivered, but the Blaenavon Company is 


uoting 59s. for special hematites delivered to works, and 50s. | the 


or hot blast pigs. Chilled roll makers hereabouts are buying cold 
blast pigs from the same firm, for which they are giving as much as 
£6 per ton on trucks ; and it is understood that the company has 
just obtained one order for Japan for this high-class iron at 
£6 10s. per ton on truck. Leicestershire, Northamptonshire, and 
delivered ; ires rather less; and Northamptons, 41s. to 
40s. at stations. 

The bridge, girder, and roofing trades are well employed, and 
have a good prospect of continuing so. 

Certain of our constructive engineers are securing & a of 
their supply of wrought iron girders from the Britanni works, 
Middl ugh, of Messrs. Dorman, , and Co., and much 
satisfaction is expressed that this firm should have entered with so 
much spirit into competition with the Belgians in this description 
of iron manufacture. 

The we ironfounders are by no means busy, and they almost 
envy the G sagow ironfounders, who are this week announced as 
having secu: tract ting together to some 30,000 tons 
of pipes and coarse castings. 

e railway fastenings trade is tame at date. 

The heavy chain trade is ee mee 

The machinery and industri ion of the Wolverhampton 
Exhibition closes to-day—Friday. During the five months that 
the Exhibition has been open, it has been visited by considerably 
more than a quarter of a million of le, and the receipts have 
been more than £12,000. After the discharge of all expenses 
there will be a balance left of over £2000, which will form the 
nucleus of a fund to purchase pictures for the New Art Gallery, 
which has already received numerous handsome gifts. The Art 
section of the Exhibition is to remain open for three months longer. 

To-day—Thursday—the South Staffordshire ironmasters si 
an agreement with their operatives promising to defer their clai 
for a reduction in wages until Dec. 1st next. This decision has 
been come to owing to Dr. Watson having notified that he will give 
his decision relative to the northern ironworkers’ wages during that 
month. Staffordshire puddlers’ wages will therefore remain at 
7s. 3d. per ton for the present. 


NOTES FROM LANCASHIRE. 
(From our own ) 
Manchester.—Busi in the iron trade of this district continues 
to move on in a hand-to-mouth fashion, with prices not actually 
any worse, but with a weak tone generally in the market. On the 
one hand, the present requirements of consumers, beyond what 
they have y bought, are only very limited, and the 
of trade in the immediate future are so small that low prices lose 
much of their inducement to enter into long forward engagements 
of any weight; whilst, on the other hand, makers do not see any 
advantage in committing themselves to large forward deliveries at 
— which are unremunerative and are scarcely likely to go any 
wer. There is, therefore, no great anxiety on the part of 
to sell beyond what will keep their works going a moderate dis- 
tance ahead, and consumers, as a rule, are content to cover simply 
their actual requirements. A good deal of the business doing is 
consequently confined to deliveries over the next three or ‘on 


es forward very slowly, and although they are still firm at their 
delivered equal to Manchester, the output is Sones sees 


regards the last-named brand there are sellers who would entertain 
anything like good offers at 6d. under the quoted rates. The low 
ices at which Middlesbrough iron is now being offered have 
ught forward a few buyers of foundry qualities in this district, 
chiefly for forward delivery, and the av basis on which sales 
have been made has been about 43s. 10d. to 44s. 4d. net cash, 
delivered equal to Manchester. The recent upward movement in 
Scotch warrants has had no material effect upon the market here 
as it is regarded more as the result of qpascintinn, thon of oi sail 
increase in the demand, and the price at which makers’ iron can 
be bought shows no material advance. 


iron trade a fairly steady tone is main- 
tained. With the orders they have in hand makers in most cases 
are kept going, and maintain their prices at late rates; but with 
the exception that sheets are in fairly good demand for shipment, 
the new orders giving out are only small, and these are compe 
for very keenly by merchants, who in some cases show a disposition 
to bear the market, notwithstanding that prices are already so low 
that they leave little or no margin of profit to makers. For 
delivery into the Manchester district quotations for good qualities 
of bars remain at £5 12s, 6d.; hoops, £6 2s. 6d.; and sheets, 
£7 2s. 6d. to £7 5s. per ton; and it is only in exceptional cases that 
for good specifications under these figures is being taken. 

There is no material change to report in the condition of the 


eering trades. Reports from nearly all branches still show a | i 


falling-off in the weight of new work coming forward, and where 
firms are kept busy it is chiefly on foreign work. 

I have once or twice recently ref: to the pavenge. hea gny in 
the French shipbuilding yards in laying down new i nt of the 
most modern type, a considerable portion of which has n 
obtained from this district, and there are still large orders being 
executed here. Messrs. Hulse and Co., Manchester, are at 


and hi 


‘oundry | must have been known to the boilermaker of the 


commanding a -surface of 10ft. vertically and 16ft. horizontally, 
this machine weighing ~~ about 45 tons. 

I may add that Messrs. Hulse are carrying out a considerable 
extension of their works, and although the new buildings are not 
yet completed, one or two special features are being introduced 
that it may be interesting to notice briefly. Plant is being Rt 
down for driving the whole of the works by means of ropes. ie 
power will be transmitted through eight ropes, and distributed 
over three pulleys to the different portions of the works. One of 
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(From our own Correspondent.) 


A FAIR amount of business has been done in Cleveland pig iron 
during the past week, and the tone of the trade has been some- 
what steadier and more cheerful. At the market held at Middles- 
brough on Tuesday last, 36s. 3d. per ton was the lowest 
accepted by makers for No. 3 g.m.b. for prompt delivery. e 
who are well off for orders will not accept 36s, 6d. per ton. 


Messrs. Daniel Adamson and Co.’s steel boilers has been put down, 
and in connection with this a novel arrangement has been adopt 
of introducing an exhaust injector into a Green’s economiser, by 
means of which  onay iling water will be passed into the 
boiler. Another feature in the new plant that Messrs. Hulse have 
laid down at their works, is a specially designed overhead travelli 
crane, embracing se improvements upon the ordinary type o! 
crane in use. e of the special objects Messrs. Hulse had in 
view was to construct a crane that would have command of its 
work, as close to the wall on either side of the shop as possible, 
and in the crane they have designed they are able to get within 
3ft. of the wall on one side and oft. 6in. on the other. e crane, 
which has a span of 30ft., and is constructed for og age | 
is driven by ropes running along one side of the shop, 
driving head being a fixture at one end of the crane, 
cross driving is dispensed with. The gearing is, in the main, 
of the ordinary type, but one or two special features are intro- 
duced worth noticing. Each motion has its own separate clutch 
and in the cone acting upon the bevel gear a form has been adopted 
by which it expands into another cone, which enables it to be kept 
in gear without the pressure required in cones of the i 
shape. The driving gear is also so that when the 
is out of work there are only two shafts revolving, and the wear 
and tear is thus reduced to a minimum. To enable the crane to 
command its work close up to the -side, a bogey carriage has 
been introduced for placing the lifting tackle in the position 
required, and this carriage is driven by a separate knuckle chain, 
whilst for lifting, a double chain is employed, so that whatever 
the weight being raised, the strain on the crab is equalised. The 
man in charge of the crane is carried on staging, where he has not 
only complete control of the levers for operating the various 
- a t he has a full and unobstructed view of the shop 

Business continues quiet in the coal trade of this district, with, 
if anything, a want of firmness in prices. There is no actual 
reduction in prices, but the recent falling-off in the demand for 
house fire , owing to the exceptional mildness of the season, 
and the nt pace rod demand for other classes of fuel for iron- 
making and gen’ trade purposes, ee hg the depressed condi- 
tion of some of the large coal-using b es of industry, tends to 
throw supplies on the market which buyers, who are in position to 
take quantities promptly, are able in many cases to get at under 
current rates. At the pit mouth prices av 9s. to 9s. 6d. for 
best coals ; 7s. up to 8s. for seconds ; 6s. to 6s. 6d., common house- 
fire coals; 6d. to 6s., steam and forge coals; 4s. 6d. to 5s., 
burgy 5 As.. good slack ; with common sorts to be got at from 
2s. 9d. to 3s. 3d. ton. 

For shipment there is a fair demand, and in some cases a 
trade doing during the past week is , With steam 
fetching readily 7s. 6d. per ton deliv at the high level Liver- 
pool, or the Garston Docks. 

Barrow.—aA brighter state of things still exists in the North 

reported last week being maintained all round. Both home and 
foreign consumers are purchasing more freely, and the deliveries 
show a satisfactory i Makers are firmer, and I believe are 
expecting a better winter. All the blast furnaces are working, and 
the output, although not what it was some months ago, is con- 
siderable. week’s rates are , namely, 44s. for No. 1 
Bessemer samples per ton, 43s. for No. 2, and 42s. for No. 3. The 

ition of steel makers is much better, and they are receiving a 
air share of the business that is being offered. —. — 
week some extensive inquiries have been made, and mills will be 
active for some time to come. In the hoop and wire departments 
equal activity is noticeable. Engineers, boiler-makers, and iron- 
founders, however, are but indifferently emp! Shipbuilders 
are expecting concessions. Iron ore is quiet at from 8s. 6d. per ton 
net at mines. Stocks are heavy. Coal and coke easier. Shipping 
dull, as freights are difficult to obtain and rates are low. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
SEVERAL orders for railway , carriages, and wheels 
may shortly be expected. The Great Northern Railway Company 
is obtaining tenders for 500 wagons and fifty i 


carriages ; the 
— State Railways are also obtaining tenders for a number of 
wi 
Messrs. Steel, Peech, and Tozer, Phenix Bessemer Works, 
Rotherham, have in hand orders for steel rails sufficient to last 
them until the gy ce ig of next year. These orders are for 
India and South erica, as well as for the home compani 
Messrs. Steel, Peech, and Tozer are not in the Rai ers Com- 
bination, since the formation of which the firm have booked about 


The official report of the Board of ie inspector 
lisle, of Liverpool—on the boiler ;—/. which killed four men 
essrs. Wm. Cooke and Co.— 


vious to the occurrence 
boiler was about 52lb. In his opinion, the part of the shell that 
first gave way was a plate in the lowest ring that had thinned by 
external corrosion. e cause of the explosion was due to the 
extreme corrosion of the lower part of the boiler, which reduced 
the thickness of the plates until they were unable to withstand the 
stress to which they were subj . The corrosion was due to 
leakage from the boiler running down the seam and spreading over 
the bottom of the boiler. Mr. Carlisle thinks that the a ng 
condition of the lower part of the boiler, and its liability to ~~ | 


firm. 
although nothing indicating leakage and corrosion could be 
seen, it certainly seemed very negligent to have allowed it to 
remain hidden for so long a time. The Engineer Surveyor- 
in-Chief—Marine mer 


den 
defective ition a) ny. meee the notice of the boiler 
inspector. It is to be hoped that this explosion will be the means 
of directing the attention of steam users and others interested in 


dwellings in uence of the stagnation in the iron and steel 


of ~— and hungry operatives crowd the streets of 
other Connecticut places. “ 


prosperity? 
for starving 


pied | in yet another particular 


Merchants are doing all they can to bring prices down, and offer 
No. 3 at 36s, for prompt and 3d. = ton less for forward delivery, 
Their sales are, however, mainly for small quantities, as they are 
not themselves well bought. 

The demand for forge iron is almost equal to the quantity pro- 
duced, and quotations are resolutely sulataland in consequence, 
Makers’ price may be taken as 34s, ton, and that of merchants 
3d. less. Warrants are gen | . per ton, 

On Monday last Messrs. Connal and Co.’s stock of pig iron at 
Middlesbrough amounted to 53,509 tons, being a decrease of 129 
tons. At G w they had on the same day 508,962 tons, or a 

rom the Tees are at a fairly satisfactory 
rate, but are behind those for last month. Up to Monday _ 
73,188 tons of pig iron had been sent away, as against 81, 
during the same portion of September. 

Finished iron manufacturers are no better off for work than they 
were a week ago, and prices are unchanged. Ship-plates are 
pon at £5 per ton; angles, £4 15s.; and common bars, £5 2s. 6d., 

on trucks at makers’ works, cash 10th, less 24 per cent. 

It is reported that Messrs, Jones’ Bros. rolling mills at Middles- 
brough are to be restarted next week, but only in order to work off 
some small orders which have accumulated, and which may not 
be placed elsewhere. This will be some relief to the workmen, 
who have done but little this year. Last week they issued an 


~~ to the charitable for help. 
essrs. , of the West Marsh and Britan- 


Dorman, Long, and 
nia Works, Middlesbrough, are now making rolled joists in large 
uantities, They have this week set to work twenty puddling 
‘urnaces, which have been some time idle. About 1700 hands are 
employed at these works, and hitherto they have not suffered 
much from enforced idleness. 
of revival. Messrs. 


In the shipbuilding trade there are some signs 
J. L. Thomson and Sons, of Sunderland, have booked an order for 
a steel steamer of between 4000 and tons burden. The plates 
for her are being made by the Consett Iron Company. Messrs, 
Short Brothers, of the same town, have obtained a contract for a 
large cattle steamer. At South Shields, Messrs. J. Readhead and 
Co. have obtained orders for -~ vessels, and will be in full 
operation before long. Messrs. W. Gray and Co., of West Hartle- 
pool, have offered to build two ships for stock if the platers will 
agree to a reduction in wage. At Stockton, two sailing vessels are 
being built at Messrs. Ri and Spence’s yard; and a 
steamer of 3500 tons by Messrs. M. Pearse and Co. At Messrs. 
ig, Taylor, and Co.’s new yard at South Stockton the keel of a 
laid d i instances of 


Richardson, an 
Shipbuilding Company two others. 
have two or three iron ships ; Swan and Hunter two steel and one 
iron one; and Armstrong, Mitchell, and Co. several iron ships. 
All these contracts are at very low prices, and undertaken without 
profit, and mainly to keep the best of the hands and the staff 


employed. 

casted that Pease and Partners, of Darlington, are 
about to acquire the ironstone mines, 
sent the a apd of the West Rosedale Ironstone Company, but 
have not worked foralong time. When in full operation the 
output reached 1500 tons per week, and 100 men were employed. 

Messrs. Hepple and Co., of North Shields, have oe completed 
the new horse and cart and ferry for the ao 
Corporation. The steamer is 100ft. long and 40ft. broad by 6ft. 
deep, with a mean draught of water of 2ft. Sin. She is fitted 
with patent side lever engines made by her builders. 

The railway viaduct over the river Esk at Whitby was completed 
lant week. It is 913ft. long and 121ft. high from the bed of the 
river, and is carried upon twelve piers, upon which are thirteen 
arches. These have an —- of 60ft., the centre 

ing 64ft. The viaduct is built of red bricks, some five millions 
of which have been used. The design was made by Mr. Rowland- 
son, representative of the firm of Sir Charles Fox and Sons, West- 
minster, The work has occupied two years to complete. 

English steel makers can certainly not be justly accused of 

advancing their interests. The Iron and Steel Institute organisa- 
tion has been utilised, and indeed, toa extent, monopolised 
by them for many years, and so, toa er extent, have other 
technical societies. Much advertising is indeed done under the 

isguise of making known scientific discoveries to a scientific 
audience, Perhaps this is in the nature of things, and unavoidable. 
It is only productive of mischief to those who do not see through 
it and who may therefore be misled. Perhaps even such persons 


om. 
On account of the tenacity of mild steel, Lloyd’s 
surveyors were induced, after much pressure over a lengthened 
period, to allow a reduction of scantlings of 20 per cent., as com- 
— with the permitted thicknesses for wrought iron. This 
per cent. is, however, a maximum; in some parts of the 
not so much reduction is allowed, and in other parts none at 
Taken all round 15 per cent. is not an unfair estimate of the 
average reduction in thickness of the plates and “ee of a 
steel as com with an iron ship. Now, the present difference 
in market value between shipbuilding steel and shipbuilding iron is 
about 35s. per ton; or, taking iron plates, say, delivered on the 
Tyne, to be worth £5 ton, and steel plates £6 15s., then steel 
may be considered to be 35 per cent., or rather over one-third. 
dearer than iron, ton for ton. Shipowners have often told 
that if 35 per cent. extra must be paid for steel, still 15 per cent. 
or nearly half the excess, is saved in weight by the reduction of 
scantlings permitted by Lioyd’s surveyors, and only the balance of 
20 per cent. remains against steel. To compensate for this, it has 
been urged, there is the extra carrying power of the vessel when 
she has on board a dead-weight ‘0; that is, a cargo of material 
heavier than water, and which therefore sinks her to her load 
line before it fills her hold. The saving of 15 per cent. of 
the weight of the hull, and replacing it with freight-pa: 
cargo, sounds not a little tempting to a shipowner. 
the matter were presented to him in 
other, he would be apt to be 
elements of the calculation have 
rarely confined 


then there is manifestly no advantage in the gain of 15 per 
cent, of the weight of the hull. That gain, under such circum- 
stances, merely gives her more freeboard, when already she 
has more than enough. But things are not quite what they seem 
The reduction of scantling allowed by 
Lloyd’s surveyors is not a reduction of weight, but one of thick- 
ness. If wrought iron and steel had precisely the same specific 
gravity, that would amount to the same thing. But it is not so. 
A square foot of iron ~—_ lin, thick is always reckoned to wei 
101b. A square foot of steel plate of the same thickness wei 
10°25 lb., or 24 per cent. more. The net gain of weight in the hull 
of a steel ship, as compared with an iron. one, is therefore 
about a) ay cent., instead of 15 ond cent.; and inasmuch as 
Fae ly to the plates and angles, and not to the timber work, 
fittings, the machinery, boilers, rigging, outfit, and so 


who are prepared to enter into transactions at current rates extend- 
ing well over next year, the long forward sales that are being made 
are not of any very large weight. 
The attendance on the Manchester Iron Exchange on Tuesday 
was below the average, and there was only a small inquiry reported 
for either pig or finished iron. In the pig iron trade especially busi- 
ness_continues dull. Lancashire makers new orders 
district brands the inquiry has been so small that prices have 
scarcely been tested. Nominally Derbyshire brands are quoted at 
42s. 6d. to 43s. 6d., less 24, for forge and foundry qualities delivered | 30,000 tons of orders, which is exceedingly good business. 
Tinsley Steel, Iron, and Wire—has been published. Mr. Carlisle 
Hematites continue bad to sell, and for the various brands prices 
are very irregular, sellers in some cases being open to take 
extremely low prices. For good ordinary qualities of 
hematite delivered into this district prices average about 52s. 6d. to 
53s. 6d., less 24 per cent. 
ollows :— appears tha he thinning Of & part of the 
*, shell plating from corrosion caused by leakage gradually reduced 
the strength of the boiler until it became too weak to sustain any 
longer the pressure at which it was usually worked. The corroded 
of the plate being that at which the primary fracture occurred, 
a cargoes, or those of less specific gravity than water, which fill the 
the management of steam boilers, to the necessity of removing hold before they sink the vessel down to her load line, are on 
brick setting more —— than appears to have been done 
— n this case, in order that those entrusted with their inspection 
may ascertain what really is their actual condition.” 
_ From the United States come serious accounts of trade depres- 
; New York Times, the oods business is in a bad rey. Crowds 
orwich and 
a constructing, for one of the leading shipbuilding yards in buy food and 
rance, two exceptionally large tools for marine purposes. One of | clothes with, and they cannot keep warm or cook by the blaze of 
these is a very large vertical MllMMlorizontal planing machine, to | Blaine torchlight processions, which rang tramp through the mill 
plane 21ft. 6in. horizontally and 17ft. 6in. vertically, weighing | settlements almost nightly, brandishing illuminated mottoes—‘ Do 
about 85 tons, and the other a large drilling, tapping, and ae ou want to retain ou Then vote for Blaine and 
machine for marine cylinders, &., with two drilling heads, an oe” ” ‘What mock families! 
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forth, it is subject to a large reduction when 
the power of the vessel is considered. 
8 » ‘ore, has virtually but little 


more carrying capacity vty bs dead-weight, and no 

more for capacity me It is certainly built of 

~ 8 and tougher material ; but by reduction 
of scan in at least equal. proportion, that 

thrown awa; ey and there re- 

she has cos y more. Indeed, shi 

only at normal strength the 

most rigid inspection, and most elaborate testing 

of the her construction. 

This rigidity of inspection and 

imperatively necessary, 

S nature of steel, but mainly because the 

scantlings are so much reduced. i 


room to doubt altogether the wisdom of Lloyd’s 
committee in cos any reduction whatever 
of scantli steel ships. Iron ships are none | tures 


fae aang with the one hand, the security which 
oo by improving the q with the other; 
an he ip is better and 
stronger, because steel is than iron, 


seems almost like a satire. ont the truth, but 
Sy — whole truth. Let us have steel ships by 
whenever and where they can be 
stondedt ed; but let them be no thinner than iron 
it this done, some of the excessive 
d’s foie of steel for shipbuilding 
Instead of the narrow 
of 37 to Bt tons per square inch, the 
poe hy A. sufficiently narrow, one of 23 "to 31 
tons might beallowed. A concession such as this 
would affect the price, and permit the more rapid 
introduction of steel, tothe benefit of all concerned. 
With unreduced scantlings a ship of such steel 
would still be better and safer than an iron one, 
and its construction would soon come to cost 
nearly, if not quite, as little. The decision ro 
Lloyd’s to permit a reduction of scantlings w 
20 per cent. was an unfortunate one from t 2 
own standpoint. As fulfilling the position of 
technical trustees for the British mercantile 
marine, they ought to ote the building of 
better and safer ships. e introduction of steel 
gave a fine opportunity of ‘replacing a weaker by 


a stronger material; but by, pari-passu, permit- 
ting weaker scantling, this tha ‘advantage has has been 
wasted, and perhaps even more than wasted. A 


comparison of the rigidity of Lloyd’s survey for 
iron with that survey for steel ships seems to 
indicate that they are aware of, and admit this. 
In the latter case, the severity of inspection is 
equivalent to a deep suspicion of every piece of 
steel from the ingot to its place in the ship. 
Surely such suspicious material should not 
used at all! But it really is the diminished thick- 
ness rather than the uncertainty of quality which 
is suspicious. If it was 20 per cent. thicker the 
suspicion, at all events in its intensity, need not 
be entertained. This, then, is the conclusion :— 
We should build all’ similar ships of similar 
scantlings, whether iron or steel be used, and 
then we might safely enlarge the margin of 
tenacity to more practical limits. We should 
then soon have none but steel ships afloat; all 
these would be safer and better than their prede- 
cessors, and they would be little, if any, more 
costly to construct. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

AN improvement has occurred this week in the 
tone of the warrant market, following upon infor- 
mation as to the placing of important contracts 
with pipe founders in the Glasgow district. The 
market, which was comparatively firm before, had 
shown a tendency to advance, and it is even 
asserted that outsiders are at length inclined to 


strikes of workmen. But a strike has actually 
occurred at the works of Messrs. Napier and Sons. 
This firm have a couple of telegraph steamers in 
hand just now, they offered the rivetters 
on by which they could easily 

ve 8s. a day. This did not satisfy 
them, eet they would not at rates 
that would bring less than 10s, per day. A few 
men who considered that, at a time when many 
were in need of charitable relief, they ought . 
work at the terms prop were 
Monday last by the strikers with stones, ned . 
force of policemen has been engaged all the week 
at the log protecting those Seas whio are at work. 
Another firm in the same neighbourhood cannot 
get a journeyman to work at the current rates, 
= they are obliged to do the work with 

ntices and rivetting machines. 
t week’s shipments of iron 
rom the Clyde embraced two ho 
es valued at , and a screw tug, £24 

for machinery the value of £12, 500 
sewing machines, £3500 ; steel goods, £7300 ; + and 
iron manufactures of different , £28, 100. 

In the coal trade there has been a ‘slightly 
improved inquiry in the past week. The ship- 
ments at Glasgow amounted in the te to 
24,000 tons, and included 1000 tons to Montreal, 
2500 to Odessa, 1000 to Ba: onne, 900 to Demerara, 
540 to Bordeaux, &c. For inland consumption 
the demand is on the increase, and the prices, 
which were somewhat lower last week, are a 
shade firmer. At Leith, between 8000 and 9000 
tons of coals were des espatched, , cargoes leaving for 
the Baltic, ws which freights are a little higher. 
In Fifeshire shipping coals are being obtained at 
3d. a ton below the rates current a few weeks 
ago. The quantity sent off from Grangemouth 
during the week was 7491 tons; Ayr, 9959; 
Irvine, 2485; and Greenock, 920 tons. The 
miners are working steadily, being convinced that 
no benefit can arise from citation at present, 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE was a meeting in Cardiff on Tuesday of 
the Barry Dock directors, under the chairmanshi 
of Mr. Davies, M.P., when tenders were examin 
for the contract to make the docks and sixteen 
miles of railway, and I am glad to learn that 
Mr. Walker’s tender of £583,987 was accepted. 
The undertaking will be in good hands. In addi- 
tion to the Severn Tunnel, Mr. Walker has, I 


hear, an im; t contract at Preston for half a 
million sterli The first sod of the Barry Dock 
will be cut by L Windsor on Wednesday next. 


The leading industry, coal, is quieter, though 
some firms engaged on ¢ seams tell me that 
th on occupied, have as much 
to can manage; but generally 
ing, ‘the le is easier. This is forcibly s 

exports Cardiff, for instance, “the 
total to foreign destinations last week amounted 
to 108,000 tons only, being a falling-off of 30,000 


tons as com with the previous week, and of 
nearly 50, as compared with averages six 
months ago. Steam small is still a drug, and in 


the neighbourhood of collieries this is shown by 
the rapidly accumulating tips. House coal is 
getting firmer in price, as I hogy Png with the 
coming-on of the winter rig: r, and demand is 
improving. Price of No. 2, 8s. 9d. and advancing. 
Best steam coal com 

Mr. Woodruff, owner of the Waterloo Tin- 


fifty yards of the opening. 

he Avon Hill Colliery, ee sos was brought 
to the hammer this wee Mr. Williams, of 
Newton Nottage, bought it for £11,000. Bitu- 
minous collieries like this are in demand. 
Another bituminous colliery has been floated as a 


ea pate to some extent in pig iron s tion, 
e week's shipments amounted to 10,806 tons 


against 10,245 in the preceding week, and 12,758 
in the corresponding week of 1883. There ‘has 

rather more inquiry from the United States 
and also from Italy, but the home consumption is 
not satisfactory. The stock of pigs in Messrs. 
Connal and Co.’s Glasgow stores has decreased 
400 tons in the course of the week. There are 95 
furnaces in as with 105 at the 
corresponding date last year. 

Business was ; oo in the warrant market on 
Friday at 41s. 11d. to 42s, 1}d. cash. A further 
im] rovement took place on 

quotations were 42s, 14d. to 42s. 

Tuesday forenoon business was done at ake 
to 42s, 2d. cash, while the feeling in the after- 
noon was strong at 42s, 3d. cash. Business was 
done on Wednesday from 42s. 4d. up to 42s. 7d. 
cash, To-day—Thursday—the market was very 

strong, with transactions 4 to 42s. 114d. am, 
pag being a reaction at close, however, to 


The values of makers’ 


and 43s.; 
Ard » 50s. 
ton, Me ane 40s. 9d.; Dalmellington, 47s. 64. 


Messrs. Macfarlane, Strang, and Co., of the 
Lochburn Ironworks, Glasgow, have obtained a 
contract to supply 20, 000 tons of cast iron pipes 
for Sydney. e rate per ton is said to be low. 
The whole of the pipes have 'to be forthcoming 
in about twelve months, under heavy penalties. 
The placing of the contract has necessarily had a 
good effect this week on the iron market. 
an work on ex- 
ship! le of the it was to 
be that there should ha: 


ve been any 


pany, the Nelson, Llanvabon. The company 
includes several men of excellent standing, 
amongst whom I note Mr. Henshaw, of the 
Brecon Railway, Mr. W. Martin, Dowlais, and 
others. 

The strike at Gelli and Tynybedw continues, 
but that at Cefn Pennar has been adjusted. 

The principal subject of discussion amongst 
colliers at present is the recent action of the 
Home Secretary, in wishing the special rules 
supplemented with an injunction t colliers 
remaining in collieries when a shot is being fired. 
Several important meetings have been held—one 
in the Rhondda Valley and another at Cardiff— 
and the upshot will be a deputation of masters 
and men to the Home Department. 

The result of an investigation into the prices 
obtained by the Ocean Collieries is that wages 
will remain unchanged. 

T have little news to record in connection with 
iron and s' Trade is dull in every quarter, 
and grave doubts exist as to the winter trade. 

It will be seen soon how far the Association 
of Steel-makers will work well. There are some 
orders for rails, principally colonial, floating about, 
and the organisation should, if properly directed, 
secure some for Wales. It was a miserable slip to 
let New York secure the last colonial order of any 
= ly has Wales has been kept going 
with and Pacifics at prices certainly 
in ene with those which secured this for the 


Sta’ 

Things have been somewhat busier at one or 
two of the works this week, and longer time has 
been given to the men. 

This week Dowlais is more active, and am t 
other business is engaged on iron sleepers for rai 
Cyfarthfa, I am afraid, contem po blowing out 
some or all of the furnaces, an will fall back on 
stock to keep the mills going. I donot apprehend 
at present a total closing of the works. 

-plates are lower by 3d. a box, and business 
in consequence has been more brisk. Patent fuel 
is active, and prices firm. Iron ore dull, and not 
wera business doing even at the low prices of the 
market. 


THE BRITISH ASSOCIATION.—The Manchester 
City Council yesterday unanimously decided to 
invite the British Association to hold its 1886 
meeting in that city, or, failing that, in the 
following year. 


THE PATENT JOUBNAL. 
from the of of 


*,* It has come to our notice that some applicants 
Pe Sales Department, for P 

have caused much wnnecessary oaths on w annoyance, 
both to themselves and to the Patent-office Officials apciale, Dy 


giving the number of the page of THE ENGINEER at whi 
the require is referred to, instead a 
giving the proper number of the tion. 
mistake has been made by looking at Tue - 
Index, and giving the numbers there , which only 
refer to the pages, in op fy A turning to those pages and 
the 3 of the Specification. 


Applications for Letters Patent. 
address communicating 
in italics. 
21st October, 1884. 


13,889. Warr Looms, A. W. C. Shuttlewood, London. 
13,890. Stoves, &c., W. Russell, London. 
13,891. Venritators, W. Elkin and C, J, Elkin, Bir- 


18,892. Cur and Tacks, G. 
13,893. Rave Frames, J. 


. Dawson and 


impson, Manchester. 
18,894. Kerrie, W. K. Fulleylove, 
18,895. CoNVERTIBLE TANDEM TRICYCLES, H. J. Brookes, 


Smethwic 

13,896. CrrcuLar Looms, W. P. Thompson.—({R. Stahl, 
Stuttgart.) 

13,897. Corkscrews, &c., J. McDowall, 

13,898. Waxep Papers, J. Jowitt, Halifax. 

13, 899. SarrTs and INTERCHANGEABLE FRonTs and 
WRISTBANDS, T. W. Helliwell, Halifax. 

13,900. for Roap Carriaces, T. 
Jefferi ies, ne 

13,901. Jack Jort for Looms, J. Rebbla, Leeds. 

13, 7902. Hyprav ic Moror, C. Urner, London. 

18,008. Sroxers, H. Lancaster and R. F.C. 


13, 905, DoUBLING and TwIsTING &., J, Thomp- 
son and W. J. Gradwell, Manches 

13,906. PHoTocRaPHic CAMERA, J. Robinson, Dublin. 

18,907. Wrxpow Fastener, E. Newman, Bir- 
mingham. 

18,908. Routmye WasHER, J. Bryson, Wigan. 

13,909. Sewer VENTILATION, T. Caink, 

13, 910. LocxstircH Sewinc Macuines, W. P. Thomp- 
son,.—(A. M. Barber, U. 

Smooruine Irons, J. Sefton, 


fast. 

13,912. and Ciosinc Fanuicuts, &., C. G. 
Smith and F. Smi 

13,913. Exrecrric Arc Lamps, J. Handford.—(R. H. 
Mather, U.S.) 

13,914. Sawinc Woop, &c., J. James and C. James, 
Cardiff. 


13,915. the of Saws, &c., P. Rees, 
13,916. a and Va.ves, C. Hunt and F. 8. Green, 
Birm: ham. 


ing 
13,917. Pumps, 8. Puplett.—(J. 8. Doran, 
United States. 

13,918. LanTerns and Street Lamps, T. Pickett, 


13, E. O. Greening and W. 


, Lon 
18,920. Lamps, E. Baller, London. 
13,921. Daan Porm, Tears, &c., C. B. Broad and G. 


Lo 
13,922. Generator, J. Imray.—(P. Jabloch- 


kogf, France.) 

13, _ Makino TRANSPARENT Ice, W. W. Nightingale, 

ndon. 

18,924, Excavators, A. M. Clark.—(C. Howard, U. aA 

13, 925. Puriryinc GLYCERINE, A. M. Clark.—{F. 
Houghton, U.8.) 

13,926. ConstrucTING WELLs, &c., A. W. L. Reddie.— 
(W. D. Andrews, U.S.) 

13,927. Bicyc.es, P. A. Newton.—(C. S. Leddell, U.S.) 

13,928. Stiver Cans, G. W. Fox, London. 

13,929. BLeacHiInG Apparatus, J. H. Johnson.—(Z. 
Hermite, Paris.) 

12,930. Brusugs, 8. Ford, jun., London. 

13,931. TRANSFORMING ELECTRIC CURRENTS, J. C. Mew- 
burn.—(M. Deprez, Paris.) 

13, pes. Bakine Ovens, J. C. Mewburn.—(H. Hilke, 


Na.) 

13, Securtnc Boxes for Conveyinc Wing, E. 
Edwards.—(Z. Larronde, Bordeaux. 

13,934. Gas Motor ENGINES, G. & i. “McGhee, London. 

13, 935. Gas Enornes for Pumpinc Water, &c., 8. 
Lawson, London. 

13, pee Tyre in the Forme, H. J. Donkin, 
Lon 

13,037. and Dyzme Fasrics, G. C. Gibbs, 
London. 

13,988. Kepxatinc Bewts for ALarm, &c., B. R. Jack- 
son, London. 

13,939. Locks for Penpants, &c., W. R. Lake.—(W. 
Hirsch, Vienna, 

13,940. Treating Canz, &c., W. R. Lake.—(E. 
‘Schulze, Amsterdam.) 

13,941. ELectric Motors, W. R. Lake.—(J. B. Atwater, 
United States.) 

13,942. Coatine Sueets of Merat, &c., E. Morewood, 
London. 

13,948. FLoatinc Breakwarers, E. H. Clark, London. 

13,944. Gas Burners, J. Lewis, London. 

13,945. Hotpine and DeLiverinc TICKETs, 
&e., W. R. Lake.—(W. M. Stevenson, Adelaide.) 


13, 7 METALLIC LaTHING, W. R. Lake.—(B. Scarles, 
‘nited 
13,948. Hyprocarpon Furnaces, H. J. Haddan.—(A. 
N. Leet and BE, Neumann, U.S. 
13,949. CenTRaL Draw and Burrer Gear, W. L. Wise. 
CV. R. &. Jones, Ajmere,) 
13,950. PoLisHine Rops and Tunes, E. Flint 
and F. Madeley, London. 
13, vane Grains of Corn, &c., G. H. Cormack, 
mdon. 
18,952. MAINTAINING a Supp.y of Bortine Water, &c., 
©. London. 


Londo 
13,957. Pans, R. G. Owen, Lo: 
13, 958. CoupLines, A. J. Boul H. Thur- 


Movrupreces, &c., J. Endelmann, 


ndon. 
22nd October, 1884. 

13,960. PRESERVING and ProtectinG Seeps, H. Rees, 
London. 

13,961. Booxs to &c., CHEMICALS, 
&c., H. Rees, London, 

13,962. Type Writer, E. E. Peacock, London. 

13,963. Lamps or Lanterns, J. H. Radcliffe, Oldham. 

Errors of Compasses, H. Harild, 


ids. 
and Lanp Pumps, E. Eccleston, Maccles- 
966. Screw Botts, D. Etchells, Bir- 


13,0 967. LeaTHER, W. Warwick, Bolton. 
Warton, &c., Keys, W. Vale, Birmingham. 
ORNAMENTAL METALLIC SPINDLES, 8. I, Whit- 
Birmingham. 
13,970. Opentne and Prepartnc Cortron, &c., J. 
Buckley and G. Horrocks, Manchester. 


18,971. Onaans, &c., T. F. and G, F. Stidolph, Wood- 
13,972. IyLer and OurLer Vatves, &., E. H. Birley, 
ley. 

PARLOUR SKITTLE-TABLE, W, Poole, Northamp- 

13,974. and Tricycie Saitinc Appiiances, F. 
Burgh, Birkdale. 

13,975. Packine for Srurrivc-poxes, J. H. and A. H. 

pman and J. A. Fisher, barge 

13,976. Packine for GLAND ‘and J. A. 
Fisher , Liverpool. 

13, of WHEELED Venictes, F, T. Harring- 

of Comprex Ores, E. W. Parnell, 


13,979. Fan or Dust Extractor, L. 
13, Merau Wines, &., A. Hughes, Glas- 


13°06 81, Apsustinc the Taste of Saw 
Frames, A. Yates and W. Smith, Halifax. 

13,982. Lea Guarps, J. Vick London. 

13, 983. Sears, J. J. Parker, Sheffield. 

13,984. PIANOFORTES, G. Kemp, London. 

18,986. Batacer Grounpine G. F. Shade, 


don. 

13,986. Gatvanic Barrerigs, J. E. Chaster, London. 

13,687. Casters, R. J. H. Eccles, London. 

13,988. Lapres’ CoLLars and Currs, E. Turner and R. 
Ch London. 


13,989. SounpBoaRps of PianororTes, H. C. Cooper, 
Bedford. 


18, VentTILaTors, T. Thorley, 

13,991. the Srrenora of Cement, &., H. 

ee... C. McNeil, jun., Glasgow. 
'URNACE RS, jun.. fe 

13,993. Casxs, &., F. jurnt Ash, 

18,994. Prot Toy Boats, F. T. Willdey, 


13,995. Penpents, L. A. Groth. 
Barcelona. 

13,996. VeLocirepE, R. Midworth, 
London. 

— Russer Tires, J. Burbridge and T. Oakley, 


mdon. 
— —— for Trucks, J. Burbridge and T. Oak- 
ey, 
13,999. a Rues, &., A. W. Harbord and 8. 


14,000. for Furniture, A. J. Alderman, 
Licuts for Stzamers, ©. A. Lidstone, 


14,002. Canpxgs, J. B. Lowenstein, London. 
14,008. Brake Ww. ypman, London. 
14,004. UnperFraMes for VeHIcLEs, Count di Ter- 
golina, London. 
14°005. Gomprxep and Scissors, H. J. 
Haddan.—(F. 4. Clauberg and B. Butzmiihlen, Solin- 


ger.) 

14/006. DOovBLE-BARRELLED, BREECH-LOaDING Guus, W. 
E. Gedge.—(R. Darne, 8t. Etienne.) 
14,007. ConnecTina Bacxsoyes of Bicy éc., with 

STEERING-WHEEL Forks, 8. Good : 
14,008. ELecrric Guns, &c., 8. Russell, 
14,009. Gasatiers, &., A. Evans, Lon London. 
Portianp Cement, H. J. Cooper, London. 

011. Exrracrtine, &c., INoneprents of Awyzaczous 
CouUNTER-BALANCE WEIGHTS, E. Edwards.—(Z. 


, Briel. 
14,013. Seconpary Batreries, E. G. Dornbusch, 
Crouch Hill. F 


14,014. Steam-BorLers, E. Honychurch and A. H. W. 
Brown, London. 
&c., Frre-aros, R. Paulson, 


gwi 

14,016. Execrric Arc Lamps, J. H. Johnson.—({Buss, 
Sombart, and Co., Magdeburg.) 

14,017. AIR Pumps, dbner, London, 

CaRBURETTING AIR, W. R. Lake.—(P. T. Dubos, 


14,019. Fitters, C. E. Gittins, London. 
14,020. CoLour Printixe, W. G. White, London. 
14021. VeLociPepgs, T. Reeves, London. 
14,022. VecETaBLE or other TexTiLe Friese, T. 
Holliday, London. 


23rd October, 1884. 


14,023. Fastenrne Boots and SHoks, J. Hart, Ipswich, 

14,024. Brass Bouts, J. Rhodes, 

14, 025. Fisuinc REEL or Wien, 8. Howarth, Burton- 
on-Trent. 

14,026. Taste CuTLery, J. Bennett, Dronfield. 

14,007. Warn Forks of Looms for EAVING, H. Burton, 


14,028. SHurrte Guarps, C. Hahlo, C. E. Liebreich, 
and T. Hanson, Halifax. 

14,029. Arracntnc Watcu Bows to Keyiess Watcn 
Penpayts, H. Emanuel, Surbiton. 

14, Courting RalLwaY Trucks, W. Carter, jun., 
G Ww. 

14,031. Soakino Borr.es, F. Cook, London, 

14,032. Srorpinc Borrias, H. Arch, sen., and C. 
Wozencroft, Leeds. 

14,033. HorsEsHOoE ‘and other Wrovent Naus, D. 
Higgs, Birmingham. 

14,034. Seats, CuarMs, Lockets, &c., T. Wilcox, Bir- 


mingham. 

14,035. Osrarsine, &c., UsEFuL Propucts from Peat, 
G. Quarrie, Liverpool. 

4,037 SHOES on Ro . Leonhardt, L. 
Giihring, W. Kohrer, Nagel, and T. 
Gack, Liverpoo 

14,038. J. Armour, Liv, 

14,039. FasTENING Ww. 

14,040. Sanp-crack BANps for Horses’ Hoors, R. 
Brand, Lo London. 

14,041. SAFETY Bicycies, H. Whitfield and W. J. 
Gillott, Birming 

14,042. OBTAINING Motion, &c., Screntiric, &c., 
INSTRUMENTS, A. D. 

14, Heatine CURLING Tosca, 2 Royle, Man- 

este 

14,044. the of the for 
Propvcixa Motive Powen, &c., J. Howarth Man- 
chester. 

14,045. INcanpEscentT ELectric Lamps, R. C. Jackson 

and J. B. Duncan, London. 

14,046. IxcaNDESCENT ELECTRIC LaMP-HOLDERs, R. C. 
Jackson and J. B. Duncan, London. 

WASHING Macuines, H. C. Walker, Cali- 


FIRE-IGNITER and Buiow-pire, J. Eberhard, 

ndon. 

14,049. Preparinc Iron Orgs and Oxipes in Cooking 
Ovens, J. G. Willans, London. 

14,050, AccumuLATION and ConpEnsatTion of Dust, &c., 
J. Newton, London. 

16,061. Hose or E. L. Perry, London. 
for Winpinc Watcuts, &€., J. Asten, 

md 


14,053. and J T. Fletcher, London. 

14,054. ConsoLe for OrGaANs, J. Koehlhofer, London, 

A for ARTILLERY, B.S Copeman, 
4,056. SMOKE-TESTING and FuMIGaTISG Apparatus, J. 
Macdonald, London. 

14,057. Governine the of WATER-WHEELS, &c., 
P. Jensen. —{A. Ehinger, Oberlangenau. 

14,058. Locks and Latcugs, 8. 

14,059. Macuines, C. F. Gardner.—(C. Good. 
year, U.S.) 

14,060. Mariners’ Compasses, G. Downing.—({R. L. 
‘Sleator, Newfoundland.) 

14,061. Weavine Loopep or Imrration FaBpics, 
Craven, London, 

14,062. Spanners, P. J. Wates, London, 
14,063. Movine and Locking Rattway Poms, J. 
Saxby, London 

14,064. Domestic’ Sroves, A. Kohlhofer, London. 


VJ, 


extra tenaci and tou hness of steel over wrought a 
t 
13,904. Insectors, W. Hartcliffe, W. H. Malkin, and 
T. H. White, Manchester. ‘ 
| 
works, Machen, struck the Big Rock Vein coal 
PO last week. Coal 5ft. Gin thick, with a rock top 
of fifteen yards. This is a capital property, as : 
the Brecon and Merthyr Railway runs within 
13,946. PUNCHING METALLIC SHANKS for Boots, W. R. ° 
as 
tons 9d.; No. 3 Reg 
13,954. Wares, W. R. Lake.—(S. Williams and G. 
Bd Ws. Calder Rushing, U.S.j—lith January, 1884. 
er, 13,955. FEEDING STEAM BorLEeRs with Hor Water, &c., 
53s. 6d. and 47s. 6d.; Carnbroe, 50s. 6d. and A. J. Boult.—(Blohm and Voss, Hamburg.) 
47s.; 48s. 6d. and 45s.; Monkland, 44s. 
and 40s. 9d.; Quarter, 42s, 3d. and 40s. 6d.; Govan, 
at Broomielaw, 43s. 3d. and 40s. 9d.; Shotts, at 
Leith, 54s. 6d. and 52s.; Carron, at Grange- 
mouth, 49s. (specially selected, 53s. . and 
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24th October, 1884. 
14,065. Sarery StareRoom Lappers, T. James, Liver- 


14,066. for Drivinc, J. P. McNaughton, 
Yorkshire, and W. R. Kane, 
14,067. Gas by Wilson, 
14,068. Apparatus, H. T. 
on. 
Ducts for Macurnss, A. Peacock, 
iv 


14,070. Crvsts, L. A. White, Chorlton-on-Medlock. 
14,071. Coarine Inox, &c., Makin, Manchester. 
14,072. Gas Burwers, J. J. Manchester. 
14, "073. MEASURING CURRENTS Execrricity, J. A. 

ion and A. Bower, London. 
14,074. Exuaust VentiLators, G. W. Webb, 
14,075. Picxine Scrouis, &c., for 

icock, and C. Smith, 

ARRANGEMENT of Ww. J. 


tard, London. 
14,077. CanpLe Howprast, &c., T. F. Stidolph, Wood- 


14,078. Sproves of Hansom Cass, F. Forder, London. 

— Curps for Mountine the Lamps of VELOCIPEDES, 
R. E. Phillips, South Norwood. 

14,080. Rorgs, H. F. Wootton, London. 

14,081. Frurer Cases, C. I. C. Bailey, Fulham. 

14,082. Grooven, &c., Inox Tupgs, W. Brown- 


, London. 
1 for Lire Buoys, &c., W. Edwards, 


on. 

14,084. AnoLte Atracument for DentaL BuRRING 
Encrxe, F. H. Hallam, 

14,085. Stee. and Ixcor Inox, T. Hampton, London. 

14,086 Rrssep Loopep Fasrics, 8. Jamson, 

mdon. 

14,087. Aspnatte, I. Farthing and J. H. 
Lorrimer, London. 

14,088. Lawn Tennis Bats, A. J. Altman, London. 
14,089. Srops in E. de 
Pass.—({La Société May Freres et Compagnie, Paris.) 

14,090. Macutve for TuRNinc PEARL E. 


Société May Fréres et Com: Fou 
14,091. STILL fi or DistiLuine Tar, &c. w. 


14,098. Compounp Motive PowER Enotes, A. W. L. 
idie.—(La Société Anonyme des Usines Franco- 
Russes, Paris.) 
14,094. Srop to Morticrsc W. H. Perry, 
Exmouth. 


ou’ 
14,095. Retrorts for MATERIALS in the Manu 
London. 


14,099. Strron Cams, F. Simmons, London. 
14,100. Kxrrrmsc Stocxines, &c., W. R. Lake.—(W. 
Bsty, United States.) 
14,101. Setr-cLeaninc W. 
Wise.—{ Escher, Wyss, and Co., Zurich.) 
14,102. Rearmve Caicxens, &c.,C. E. Hearson, London. 
Baddeley 


14,103. Iypia-RUBBER Stamps, F. and W. J. 
olds, 
14,104. Loopryc Kwrrrinc MACHINEs, 


ATTACHMENTS for 
T. Murby.—(Z. ‘Murby, Unit United States.) 
14,105. oe Measvurine Devices, J. 8. Hand, San 


14,106. J. F. N. B. Simons.—(dZ. L. 
Spindler, South Africa.) 


25th October, 1884. 
14,107. Steam Encives, D. Joy, London. 
14,108. Merat Hooks, J. Tanner, 
14,109. LicaTING INSTRUMENT, A. Wright, 


14,110. Corset Fasteners, H. W. Shervill and L. Rey- 

14,111. Corsets, L. Reynolds and J. E. Shervill, Land- 

Motive Power from 

ATER, J. Howarth, Manchester. 

14,118. ENsILAGE STACK Press, C. G. Johnson, Oak- 

14,116 PaRaFFINE in Ors, F. N. Mackay 

14,115. ConcRETE and Mortar, A. E. and E. 
Latham, Li oe 

14,116. Lep1a-RUBBER TREADs and Marts, R. W. Palmer 
and R. Randell, Manchester. 

14,117. and Mace J. W. 


Chorito. 

14,119. Marramas Frases, G. L. Scott and I. Choriton, 
Manchester. 

and Barrets for Door Furnirvrg, J. 


14,121. VELOCIPEDES, T. Shakespear, 

0) 

14,123. tL, W. P. Thompson.—(@. Mayer, Luxem- 


bourg. 
4,124.  G@ussens and Beams, W. P. Thompson.—{ G. F. 
Horbury, 
14,125. Devinn. Grease Traps for House 


, G. C. 

14,126. Fancy Looms, C. E., F. P., and A. T. Middle- 
ton and A. Jack, Manchester. 

and Hotpers of Umpre.ias, L. 


14,128. for Wire Ropes, &c., 8. Morgan, 


14,129. Comersep Cuarr and Fisu Fastentnc for Ram- 
way Rats, H. H. Doty, London. 
Crepar Woop Leap Penciz, C. P. M. Evans, 


ottingham. 

Postace Stamps to Exve.ores, &c., 

Vatves for Lusricators, A. Thomson, London. 
133. CeNTRELESS Morton for Bicycizs, E. Barlow, 

near Manchester. 
14,184. Warer Taps, J. A. A. Jacobs, London. 
Worxrxc the VaLves of STEAM Pumps, 
J. N. Floyd and G. 


Tangye, London. 
14,136. Cuoxrinc of the Frep to Macurves, 
R. Smith, London 
14,137. Cotourtc the Mourns, &c., of 
Borrtizs, D. Rylands, Stairfoot. 
14,138. LavE-savi00 Apparatus for Fires, J. Wing- 
eld, London. 

Movas_e Street Kiosk, W. Jarvis, London. 
140. Expiostve Compounns, B. Broncs, ‘London. 
Door Hanpies to their Sprrxpies, R. 

London. 
— ARRIAGE Winpows, &c., F. and C. Forder, 


on. 
14,143. Recutatiyc the of Liquips to 
— Bartreries, J. Enright, London.—6th May, 


14,144. Canpy Macurves, B. J. B. Mills.—(F. G. 
Birchard, United States.) 
Cases, &., E. A. Jahncke and H. 
erbst, London. 
SPEED L. A. Groth.-{F. F. Alm- 


quist, 

14,147. Carriaces, W. Clark, London. 

14,148. Treatinc Sewacr, F. Herbert, 

CIGARETTE-MAKING Macnines, E. Wills.— 
he Bonsack Machine Company, United ouins 

14, Firrives for &., J. 

Corks, in Borrzes, R. 8. Lloyd, 

Cons Om, A. G. Brookes.(H. P. 
and 

14188, J. M. Pearson, and F. Gill, 


14,154. Dress, &c., Fastener, W. de W. Cater, London. 


14,155. Weepmc Grave WALKS, &c., J. Le Patourel 
and T. Le Poidevin, London. 
PHOTOGRAPHIC Apparatus, G. P. Smith, Beech- 


Brick, &c., Presses, A. M. Clark.—({F. Pabsi, 
St. Johann-on-the-Saar. 
14,158. W. R. Lake.—(W. Courtenay, United 


14,159. ucHs, W. H. lend 
141160. Gorrox, G. F. Redfern.—(B. Haefely, 


14,141, Presses, A. M. Clark.—(C. W. Jefferson, 
United 


27th October, 1884. 
14,162. Trap PrReveNTER for Looms, J. Bélicard, Man- 


14,163. Apparatus for CLEaNtnc Brass, W. Pope, 
Harborne. 

14,164. Reoister for Apvertistnc, W. E. H. Newham, 
Manchester. 


14,165. Auromatic Sarety Appuiiance for Bicycies 
and Tricyoies, A. J. Ransome and E. Barnes, near 


14,166. Drepinc Macuinss, J. Parker, Hull. 
— and Points, J. Parker, 


14,168, Smvcie-actinc Steam Enorves, J. Parker, Hull. 

14,169. Cuam, M. Bell, Sunderland. 

14,170. Apparatus for Securtne the Reep of Looms, 
J. Smith, Halifax. 

14,171, STOPPERING and OPENING Borris, 8. Bunting 
and F. O’Rorke, Dublin. 

14,172. for Borries, J. W. Walker, Halifax. 

14,173. Crupe Nitric AcrD, J. Wz. 


14,174. MacHINEs ‘for Compinc Woot, &c., J. Midgley 
and J. E. Beanland, Halifax. 
Appuication of Giass to MoNUMENTAL TABLETS, 
V. Dickens, Windsor. 
14,176. Fasteners, G. L. Holloway and H. 
, London. 
14,177. DIFFERENTIAL and other Buocks, R. 
Priest, Aston. 
14,178. Borris 8. Hill, London. 
14.179. Cask Bunes, 8. H 
14,180. the of Barre s, 8. Hill, 
14,181. end Apparatus for Prixtinc Presses, W. 
Allen and C. Wolfe, London. 
14,182. AncHor, C. Boyce, Tipton. 
14,183. Wire Rorss, H. R. I. Webster, London. 
— So Pires, &c., D. Hayes and E. Perry, 
ion. 
. N. Palmer. . A. 
d Diss, A. R. Molison, 
wansea. 
14,187. Mepicat Compounp, H. J. Allison.—(B. A. 
Guptill, U.S.) 
14,188. Pistons and Pump Buck: J. Collier, London. 
14,189. Taps, &c., J. Read, She: 
14, "190. Stop for Brrs for CABINET-MAKERS, 
&e., 
14, 191. BRAKE Banps, R. Green, Birmingham. 
14,192. Harts, T. K. Mace, yy 
14.198 AppaRatus ATTACHED to Priytinc MAcHINEs 
for Gumuinc, &c., SHeets of Parser, W. Greaves, 
Halifax. 
14,194. Locx-up Stanp, C. Pembroke and J. Dingley, 
Garters, J. Parry, 


ion. 
14,196. Batt Roiier Castors, F. W. Rees, London. 
Evements for Primary ELectric BaTrerizs, 


14,198. Wasainc, » Coat, &c., H. G. Fairburn, 
Lond 


on. 
ious Destccatine Coat, &c., H. G. Fairburn, Cardiff. 
. AccumuLator of Exscrriciry, J. Myers 
), Amsterdam. 
14,201. E. Clements, London. 
14,202. Execrric Licatine and SIGNALLING APPARATUS, 
J. L. Crawford, 
Stove for DisINFECTING Beppine, &c., A. J. 


Blanc, London. 
Getrinc from Waeart, H. Fell, Norwood 
14,205. Setr-actinc WasHinc Macurye, E. J. Renn, 
London. 
14,206. tae Gear, W. R. Cummins, London. 
— PPER for Buno-HOLEs of BarRRELs, W. 
ebster, tng 
14,208. TREATING Ores conTarninc &c., C. 
London. 


14,209. Carrracss, G. 


14,213. Rock Dritis, Reddie.—(H. 


nt, United States.) 
Apparatus for Dressinc Grain, &., 8. M. 
D. W. and R. J. London. 


Macrory, 
14,212. Szams to be in and Boat 
ING, 

14,210. APPARATUS for a Power, W. R. Lake. 
(The Benedict and Burnham Manufacturing Com- 
pany, United 

14,214. Propg.ters, H. Gorgas and H. F. Martens, 


14,215. AxLes of Roap Wuexis, C. D. Abel.—(4. H. 


eissen. 
14,216.” Recistertnc Apparatus, C. D. Abel.—(A. 
Kaiser, Freiburg.) 


SELEOTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


CRANE For SUPPLYING LocomoTIvEs, 
K. Mansfield, Boston, Mass.—Filed October 
F, and a connecting rod 

ths chem of the valve and lever, carrying 
contrary and opposed to the pressure of the 


504741) 


water, making the valve at once an operating and a 

safety valve, as set forth. 2) water column, the 
combination of a 

stand pipe E, provided with the annular ring 


with the stationary toothed : C, and the elliptic 
wheels B B B, journalled to the Se 
with the rings A and OC, substantially as 

d (8) In a water column, the combination of 
the valve e inte: lever pivotted to the 
stem of said valve, spring rod qasteg the 
stantially as escribed. (4) In a water crane, the 
latch G, avotted to a station’ bearing, combined 
with an en; tion on the op ing lever F, 


$04,881. Execrrica, Merer, Edward Weston, 
Newark, N.J.—Filed November 28th, 1888. 
Claim.—(i) ) The combination, with a main circuit 
and multiple arc or derived circuits, of a recording 
™ ,® motor for imparting movement to the 
same, and regula mechanism for g and con- 
trolling the rate of movement of the recording mechan- 
of two electro-magnets, one station- 
ary ‘and the er movable, and included in the main 
circuit and in a derived circuit, respectively, all sub- 
stantially as set forth. (2) The po me with a 
main circuit and multiple arc or derived circuits, of a 
tng the samo, magnetic con g 
ing the same, a magn: com a 
electro-magnet included in the main circuit, and a 
movable electro-magnet included in = of the 


multiple arc circuits, and 
recording i varied and 


operation of the 


30488! 


The combination, with a recording mechanism 


meter, the com 


and means for shifting its 
peg ON variable motion is imparted to the register, 
as set 


304,972. Vatve Gear ror Steam ENcINES, George 8. 


rong, Philadel; Pa.—Filed January 21st, 1884. 
Claim.—{1) A duplex valve gear in which the follow- 
elements are pe ely—First, two levers 


H Hi, imparting a com 
motion to the same ; Secondly, two valve 
one ny the other forthe 

conn 
and the other to the other lever; Thirdly, two pins 
a 


lever H, and a one arm 

of which is connected 

substantially as set forth. 

304,980. Macurne, Thomas H. H. Webster, 
Baltimore, Md.— Filed March 1884. 


Claim. In an attach Idi 
Slot, bolts th and bearings 


at one end, a shaft su; at its ends in the bear- 
ings, means whereby bearings may be adjusted 


130 380 


around the slot and a pattern wheel on the shaft, sub- 
stantially as described. 2 The com! of a 
head having a circular slot anda ‘pendent poo: 


vided with means by which to secure it to a 


moul machine, bolts passing through the on 
slot and having screw nuts, mn and 


for receiving and sup », devices 
for adjusting the sl head “verticall » bearings 
| the circular a ‘su 
at its en bearings, mm wheel on 
the shaft, subetantilly com com. 
siding piste, t th thi 
e, the roug) end 

tions of the plate and the slot, the e 
bolts, the shaft supported ct its ends by the 
and the pattern wheel on the shaft, substantially'a ‘s 
described. (5) The combination of the circular head 
having means to secure it to a wood moulding ma 
chine, a bed-plate for receiving and omperens the 
moulding, a —— plate justable a circular 
So around the head, bearings on the end portions of 

plate, a shaft supported at its ends by the bear. 
ings, and a pattern wheel on the shaft, su tially 
as described. (6) The combination of the and having 
the circular slot and circular rabbeted ¥ 
circular plate arran in the rabbeted and 
adjustable in a c path, bearings on the ends or 
pa plate, a shaft su rupported atts end at its ends by the bearings, 


around the head in a circular ‘py pes a pater 
wheel oo ae the length sub- 
stantially as descri 


304,995. ApraraTus FOR MANUFACTURING Gas, 
New York, N.Y.—Filed November 
aux —-Steam and carbon dust are blown into a body 
of highly heated fuel in a furnace generator. Air for 
supporting combustion is heated corrugated pas- 


[304 995] 995 


SS 


TRANS 


SS 


PSS 


SSE: 
ES 


SS 


SSS 
RES 


SES 


sages in the walls of the generator. The steam a 
coal dust are mainly blown intoa forated mu 
surrounded with heated fuel within the furnace. 
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Friday, admission 6d., from 10a.m to 4 p.m., Museum, 
marine, In 


Average of 
sponding ‘week | 14,818. Total from 
opening of the 28,475,416 


ported at its ends by the bearings, and a patte: 
wheel on the shaft, substantially as described. @) 
oa The combination of a head having iroular slot and 
an e revolving s' pe carrying a locking 
flange W, as set forth. : 4 
Birmingham. 
a described, ‘ he combination of a head having 
a | means to connect it with a wood moulding mach 
| 
Smith and C. J. Gamblen, London. (@) 
= | 
14,096. Rotary Exores, &c., H. Randall, London. 
14,097. Wzavine Pitz Fasrics, H. & F. Loll, London. | 
14,098. and Turninc Borer Tuses, T. 
Beeley, London. | J 
a motor for or operat same, of an 
a dynamo-electric machine or motor with a rotating 494) | a: WD 
armature and connections between the recording 
mechanism and the armature for controlling the 43 
operation of the recording mechanism by the ten- 
dency rotation of the as ——\\ { 
set forth. (4) In a registerin ion. 
with a Or plate rotated \W) 
thereby, of a pivotted frame, a train of registering tii Wig 7 
Shepherd, W. Ayrton, and C. Siddall, Manchester. 205572 
14,118. Meratic Bepsteaps, &c., G. L. Scott and I. SY 
T! 
IVE s 
WAS 
& OASIS 
PX 
—— © 
> 
SX 
3 
a rod G, for connecting one Png a to one lever, and 
another rod for connecting the other pin a! to the 
other lever, all set forth. (2) The 
combination of the levers H H!, one connected to the 
—a steam valve splindle and the other to the exhaust 
valve spindle, the tubular shaft V, any <4 a lever T, 
om the bent arm t of which is connected a rod to the 
J 
F 
| w\f 
cH} 
| 
NF | Ge 
iy 
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THE DANUBE BRIDGE PROJECT. 
No, I. 
By Roserr Hupson Granam. 

In the month of August, 1882, the Roumanian 
Minister of Agriculture issued a circular inviting engi- 
neers to deliver competitive designs for two me metallic 
bridges, one to span the Danube main channel opposite 
the station of Cernavoda, the other to cross the Borcea 
branch in the vicinity of Fetesci, It was intended, by 
means of these two bridges and a viaduct or embankment 
over the Balta Islet, to connect the existing line of railway 
between Cernavoda and Constanta—Kustendjie—on the 
Black Sea, with 'a new line between Fetesci and Bucarest. 
Accompanying this invitation there was an official specifi- 
cation giving certain geological data concerning the strati- 
fication of the river bed, as well as the principal dimensions 
of the double bridge project. A stipulation was also added 
to the effect that before tendering each firm should make, 
for their own instruction and at their own expense, pre- 
liminary surveys and soundings of the channel, which 
operations were to be carried on under the personal super- 
intendence of a Government 
engineer. With regard to the 
site, the Government allowed 
the engineer a certain lati- 
tude; but most of the firms 
adopted a line, suggested by 
the Government authorities, 
passing from near Fetesci to 
a point a little above Cerna- 
voda. Some, however, chose 
a line somewhat further 


designs. The jury took six days to consider its decision, 
and to receive any additional explanation which the com- 
petitors might wish to make; when it agreed upon the 
unanimous opinion that none of the projects were worthy 
of a first premium. With regard to the bestowal of the 
second prize there was a difference of opinion, arising from 
the circumstance that the majority of the Commission, 
comprising Messrs. Collignon, Frunza, and Yorceanu, 
thought the semi-parabolic girder the most suitable type ; 
whilst a minority, composed of Dr. Winkler and M. 
Olanescu, considered the arched rib the better adapted form 
of structure. Indeed the minority held a very — 
opinion that the arch design of Messrs. Holzmann woul 
have deserved the first prize, had they not neglected to 
present a certificate, duly signed by the Government engi- 
neer, showing that they had made the required survey and 
necessary soundings of the river bed. 

After further consultation the jury decided to award no 
first premium, and to give the second to La Société Batig- 
nolles, for having delivered the best design, with wide 


spans, independent girders, masonry piers, and good 
serviceable cut-waters. The third aieacaas was awarded 


_ north, but still above Cerna- 


voda, so as to by-tthe 
hill which slopes gently 
towards, and iltimately 
vanishes, in the Cernavoda 
Valley; whilst others pre- 
fe the line stretching 
from below Cernavoda to 
Stelnica, which afforded, apart 
from other advantages, 
greater facilities for staging, 
erection, and the transfer of 
material. The bridges might 
be either high or low level, 
the minimum height of the 


former to be 30 metres and 


that of the latter 11 metres - 


above flood datum, 

The suspension was the 
only prohibited type of bridge. 
The line was to be single, with 
a separate footway 2 metres 
side of each 

ridge. ind pressure must 
be assumed as 270 kilogs. 
per square metre—55 lb. per 
square foot—and the mini- 
mum temperature as 30 deg. 
Centigrade below zero. The 
working limits of stress were 
to be respectively; for steel, 
10 to 14 kilogs, per square 
mm. (6°35 to 8°89 tons per 
square inch); wrought iron, 
6 to 8 kilogs. per square mm. 
(3°8 to 5 tons per square 
inch) ; rolled or plate iron, 5 
to 7°5 kilogs. per square mm. 


effect a junction between the line from Cernavoda to the 
Black Sea and that projected between Fetesci and 
Bucarest, which would supersede the circuitous route by 
Varna and Rustchuk, as well as the tiresome passage of 
the Danube by steamboat. Moreover, the structure was 
calculated to occupy an important strategic position by 
establishing a new fink between Western Roumania and the 
trans-Danubian province of Dobrudscha. A cross section 
of the Danube and its branch—the Borcea—in a line with 
the intended structure, is given in diagram Fig. 2. This 
diagram, taken in conjunction with Fig. 1, shows that the 
Balta Islet, which is submerged during flood discharge, 
separates the waters flowing through the main and Borcea 
branch channels, This feature represents one great diffi- 
culty of the problem. Another is that the river bed of 
the lower Danube is subject to continual shifting. Sand 
and — banks — and disappear and give an ever- 
varying direction to the open channel, the test irregu- 
larities occurring after a flood disc’ oe 

In the period between May and November, 1882, Sir 
Charles Hartley, being consulting engineer to the European 
Commission, discovered that the level of the Danube River 
bed varied in places as much 
as sound- 
i ve proved a variation 
of fully 5 Sante This 
together with the knowledge 
that an immense volume of 
water is there discharged at 
comparatively high velocities, 
will serve to give some idea 
of the abnormal character of 
the Danube current. More- 
over, in the thawing 
the river carries with it vast 
masses of ice, which bear 
down upon and threaten to 
destroy every obstacle orstruc- 
ture raised by man. 

During fiood, the total sur- 
face breadth between Cerna- 
voda and Fetesci is 14 kilo- 
metres, which includes the 
united waters of the Danube, 
Borcea, and Balta submer- 
sion, The chief features of 
the Danube Channel are 
described in a to 
be found in M. Gaedertz’s 
brochure, 6, of which we 
here give a literal rendering, 
in order to return to it later 
for the p of criticism : 
—*“The valuable studies of 
the main Danube Channel 
near Cernavoda, made by Sir 
Charles Hartley, furnish the 
— contributions to our 

nowledge of the river tract 
between Cernavoda and Fe- 
tesci; nevertheless, a perfect 
idea of its nature has only be- 
come ible, in consequence 
of investis tion. 
of Messrs. Klein, Schmoll, and 
Gartner into the characters 
of the Borcea current and 
submersion. 
ing a de of average 
flow of 4 metres above Cer- 
navoda datum, which is 17°11 


(3°17 to 4°76 tons per square | F1G 2. — we 
mm.; at supports, | ‘ f= dimensions 
e rest of the ification . - Uf : area, sq. wetted peri- 
dealt chiefly with, the final Vertical Scale 1/2000 : her’, 
which were adapted to the of the Buit—Dubuat?— 
standing orders of the French formula, 5810 cub. m.; whence 
Government relatively to Gravel is deduced the mean velo- 
metallicbridges. Lastly, three 


premiums were offered for 
competition, namely, a first of 
40,000f. (£1600); a second, of 30,000f. (£1200); and a third 
of 20,000f. (£800); each prize design to have a right of 
indemnity save that finally chosen by the Government as 
the most suitable project for the two structures. Also the 
successful engineer would be bound to adopt from other 
prize designs whatever might be deemed improve- 
ments = his own, All tenders were to be sent in on or 
before the 1st day of June, 1883, but the date of delivery 
was afterwards postponed to the Ist of September of the 
same yan by which time desigiis had been.received from 
the following eight firms :—(1) The Société des Batignolles 
—formerly Gouin et Cie.—Paris; (2) Messrs. Klein, 
Schmoll, and Giirtner, Vienna and Oberhausen-on-the- 
Ruhr ; (3) Messrs. Holzmann and Co., Frankfort-on-the- 
Main, Union Dortmund, and Esslingen ; (4) The Fives- 
Lille Company, Paris; (5) Messrs. Réthlisberger and 
Simons, Berne, in association with the Fives-Lille for this 
project 5 (6) M. G. Eiffel, Paris; (7) the Anciens Eta- 
lissements Cail, Paris ; (8) the Société Anonyme Inter- 
nationale, Braine le Comte and Brussels. 

The jury called to judge the competition was composed 
of Inspector Frunza, president ; Professor aig coy of the 
Ecole des Ponts et Chaussées, Paris ; Dr. Winkler, of the 
Berlin Polytechnic School ; and Inspectors Yorceanu and 
Olanescu, with M. lingénieur Saligny as secretary. It 
will be seen that this committee, including amongst its 
members two well-known and leading continental authori- 
ties on bridgework and railway engineering, was eminently 
well-qualified to distinguish the order of merit in the several 


to Messrs. Klein, Schmoll, and Girtner, for having made 
a very conscientious study of the site, and for having 
delivered a design fully up to the requirements of modern 
science. A first honourable mention was accorded to 
Messrs. Holzmann and Co. for their bold, original, and 
ingenious project ; and a second honourable mention to 
the Fives-Lille Company and their associates, Messrs. 
Réthlisberger and Simons, for their carefully worked-out 


desi 
“After this short summary of the official specification and 
a hae ag it may be useful to review some of the leading 
ydraulic principles and facts brought to light during the 
survey of the river bed. Those who may wish to learn 
more of the minute details of the competition should 
consult the excellent brochure of M. A. Gaedertz, chief of 
the Bureau Technique of the Roumanian Government 
Railways, entitled, “Concours pour la Construction d’un 
Pont sur le Danube 4 Cernavoda, Bucarest, 1884.” The 
data touching the Danube channel proper are to be found 
in the reports of Sir Charles Hartley ; those affecting the 
Borcea branch and the Balta Islet, in the account of the 
survey made by Messrs. Klein, Schmoll, and Giirtner. 
In this article we shall confine our attention to a descrip- 
tion and discussion of the hydraulic features of the project; 
in subsequent papers a résumé will be given of the more 
instructive peculiarities of the several schemes, together 
with full-page illustrations. 
As already stated, the object of the Roumanian Govern- 


ment, in the construction of these two bridges, was to 


city, 0981m.; the declivity 
corresponding to the same 
data is 0°0000425. 

In order to determine the volume of flood di 
through the main channel, Borcea branch, and Balta su 
mersion, it is necessary to adopt an empiric formula as 
closely as possible allied with that suggested by Hagen for 
large rivers ; namely, pec 

i, 
in which v represents the mean velocity, r the hydraulic 
radius, and 7 the slope or declivity. To | this formula 
into harmony with the observations of Sir Charles Hartley, 
the coefficient 2°425 must be reduced to 1°733 ; so that for 
the Cernavoda-Fetesci cross section the mean velocity must 
be derived from the equation, 

v=1°733 of ri.” 

There would seem to be some lack of order and logical 
sequence in the reasoning set forth in the above extract, 
which after all may be iefly due to a want of just appre- 
ciation on our part. Nevertheless, taking the first part of 
the passage where the dimensions of the el, observed 
or calculated as the case may be, are set forth in order, 
it is not perfectly obvious how the discharge can be deter- 
mined before the mean current velocity has been found, 
either by calculation, or, which is perhaps the better way, 
from a series of meter observations. In any case, the 
more rational method would be first to ascertain the slo 
and hydraulic radius by direct observation, and then, m 
the case of calculation, to deduce the mean velocity on the 
Chézy-Tadini assumptien that it varies directly as rt 


| 
‘ 
| ‘ 
Project 
iG 8. 
Y 
oy 
a 
FIG 4. 
Y Stelaica off 
SHINY) / 
4 Z \ 
Z ad \ \ 
@ Picker ig2 
Ya 
W 
If ty 


- second, and the consequent di 


344 


THE ENGINEER 


Nov. 7, 1884, 


and inversely asthe square root of the coefficient of water 
friction. Thus, finding the value of water friction in the 
light of the fourth series of. Bazin’s experiments, and the data 
furnished by Sir Charles Hartley’s observations, the mean 
velocity should be 1:0964 instead of 0981 metre per 
second, and therefore the discharge 6496 instead of 5810 
cubic metres. Hence, unless the friction of water upon 
sand is greater in the Danube than in other rivers, the 
given discharge appears to be deficient. Even if, for the 
sake of comparison, we admit the maximum limit of water 
friction current amongst French and Italian engineers, 
the minimum mean velocity would be 0°98775 metre per 
5852 cubic metres. 
But nothing here seems to warrant a high coefficient of 
friction. 

Coming now to the second part of the extract, one fails 
to discover any @ priori reason why the mean velocity 
should vary as the square root of the hydraulic radius and 
the sixth root of the slope. Indeed, the swift rapidity 
with which the coefficient 2°425 is made to change so as to 
meet the requirements of the Danube current, would seem 
to prove that no such law of proportion obtains in all 
cases. Therefore it may be said that the generality of 
so assumption is, to say the least, very questionable ; 
neither does the context e it perfectly clear whether 
or not M. Gaedertz wishes to extend the application of 
Hagen’s formula so as to embrace in one equation the 
mean velocity of flow throughout the whole width of the 
Danube, Borcea, and Balta waters during flood discharge. 
We presume not; for any mean velocity so deduced would 
be unmistakeably false, insomuch that deep and shallow 
currents are not at all comparable, and, therefore, cannot 
be linked together in one and the same computation. 

Velocity curves for sections, respectively 100 metres 
aboveand in thestraight line between Fetesci and Cernavoda, 
are represented in di Figs. 3and 4. It is matter for 

t that some attempt was not made to compare surface 
velocities with velocities at all depths, so as to test the 
relations usually assumed to exist between surface, bottom, 
and mean current velocities. In order to meet and direct 
the outflow from the Danube across the Balta Islet into the 
Borcea Channel, it’ was proposed to erect a viaduct or else 
an embankment with stone footings. Below Cernavoda 
the question of outflow becomes less important, because 
there the two branches communicate by means of a series 
of large pools, so that the relative surface declivity is much 
reduced and the current has a less tendency to leave its 
natural channel. 

The Balta Islet has almost a flat surface covered with a 
rich iy aseery The overflow may be said rather to per- 
colate through than fiow over it, for the water friction has 
gradually worn away a vast number of small channels 
which are more than filled during flood discharge. In 
fact, the Balta flood discharge may be arbitrarily assumed 
to consist of two superposed portions, the lower of waich, 
being 1-7 metres in depth, serves only to fill these super- 
ficial hollows and water-cut channels; whilst the ujper, 
being 0°8 metre in depth, may be regarded as the effec- 
tive discharge traversing the Balta in a diagonal direction 
from the Danube to the Borcea. It may be here asked 
why the flood water takes this extraordinary.course. The 
careful observations of Messrs. Klein, Schmoll, and 
Gartner throw some light upon this question. 

It will be seen by the help of the diagram that the 
Borcea deviates from the Danube a little above Silistria, 
and lower down receives a second branch deviation, which 
separates from the main stream near Grabali. Then, after 
running a parallel course towards and considerably beyond 
Fetesci, the Borcea gradually approaches and ultimately 
rejoins the Danube near Gramasu, a little below Hirsova. 
The relative distances of places situate upon the two 
streams are as follows :— 


Se 


Hence a point on the Borcea, opposite Cernavoda on the 
}anube, will be about 36 kilometres distant from Grabali. 
Owing to this saving of distance on the Borcea route, the 
>urface levels of corresponding points are higher. in the 
Torcea than in the Danube channel, in the ratio: of 93 to 
*8 or 1°19 to 1. Opposite Cernavoda the average mera § 
is 0:0000425; between Cernavoda and Galatz, during flood, 
it rises to 0°0000435; wherefore the corresponding declivity 
ia the Borcea would be equal, within the limits of the 
above assumption, to 0°0000435 x 1°19 or 00000518. 

Now, the height of picket 192, where flood begins, is 
25°09 metres above sea level; and the height of the point 
where the flood empties its waters into the Borcea, 
48 kilometres below Fetesci, is only 24°13 metres above 
the sea. Consequently, there is a difference in level of 
0°96 metre, and the distance between the two points being 
15°6 kilometres, the relative surface declivity will be 
00000638. Therefore, the simple explanation of the 
diagonal current direction is that, in passing from picket 
192 to a point 4°8 kilometres below Fetesci, the flood water 
pursues the path of quickest descent. So great, indeed, is 
the velocity with which the water here precipitates itself 
into the Borcea, that in lapse of time it has caused a 
depression in the river of some 16 metres below 
Cernavoda datum. The hydraulic radius of the Borcea is 
12°38 metres; its other dimensions, in a cross section near 
Fetesci, with a surface level of 4 metres above datum, are: 


Regular channel. Flood land. 
Surface breadth ... ... 2126 m. 475m. 
Sectional area... 2702°7 sq.m. ... 279 sq. m. 
etted perimeter ... ... 3m. 476 m. 
Hydraulic radius ... 12°38 m. 0°586 m. 


deduced from that of the main channel, would be 


(0°0000425) or 0°0000506; whence, as before in the case of 
the Danube current, we can deduce the mean velocities 
both of the flooded portion and the Borcea channel, pro- 
erly so called. The declivity of the Borcea at its point 
of deviation from the Danube, and as far as the point 
where it receives the Grabali branch, is the same as that 


of the main current; but after that its value rapidly 
increases and attains a maximum near the middle of the 
branch, whence it ually falls till at Gramasu, where 
the two streams rejoin, the slopes finally coincide. The 
total flood discharge through the Fetesci-Cernavoda section 
is 26,156 cubic metres, at Ismail Sir Charles Hartley 
makes it 28,300 cubic metres. The difference may be 
ascribed to the affluence of the rivers Sereth and Pruth. 
According to the investigations of Messrs, Klein, Schmoll, 
and Giirtner—recorded by M. Gaedertz—the comparative 
discharges of the main stream, the Borcea branch, and the 
Balta submersion, may be tabulated as follows :— 


| Cabo metsio volume. Differences, 

| Average. Volume, 
| 8,793 5,925* | 2,868 48 
Balta... ... ... ...| 10,028 — | 10,028 
7,335 | 2,586. | 4,749 184 
Total... ... o 26,156 | 8,511 | 17,645 219 


* 5810? 


These differential percentages of flood over ave dis- 
charge tend to prove that the Borcea is the true channel 
of flood discharge ; whereas in ordinary seasons it plays 
only a subordinate part. During flood the Balta currents 
vary between 0°3 and 0°6 metres per second, being greater 
near the Borcea than the Danube. 

Diagram Fig. 2 shows that the stratification of the bed 
between Fetesci and Cernavoda is made up of very different 
materials. A crag of limestone rock, 35 metres <a 
almost sheer upon the right bank of the Danube channel ; 
whilst the river bed is com mostly of clay and sand, 
superposed upon gravel. n the right bank of the 
Borcea there lies a considerable tract of mud, facing which 
on the left is clay, both resting on a bed of sand. The 
whole valley, as well as the knoll to the left of Fetesci, is 
formed of the alluvial soil of the Danube. Near Fetesci 
this alluvial soil rests on a prior flood deposit of sand. All 
these deposits appear subject to continual change, and to 
follow no general law of formation. From one section to 
another of the channel the geological character of the bed 
varies through all possible combinations and intermediate 
phases of sand, gravel, mud, clay, and limestone rock. 
Mud deposits appear at depths of 15 metres, and in some 
places 27 metres below Cernavoda datum. 


PHILADELPHIA ELECTRICAL EXHIBITION. 

Tue class of Mechanical Motors, which includes “steam, 
gas, water, heat, and wind engines,” did not furnish any 
special novelty ; besides, the three last sources of power were 
not rey 1 esented, and the gas engines were on the well-known 
principles of Otto and Clerk. The est exhibitor of 
steam engines was the Southwark Foun and Machine 
Company, of Philadelphia, which had four Porter-Allen 
engines, together equal to 425-horse power, and one South- 
wark engine of 50-horse power and another of 100-horse 
power. This very fine exhibit contributed more power 
than was actually required, and at the same time astonished 
the engineer who is accustomed to rate the horse-power on 
a nominal basis, and who is at a loss to understand how an 
engine with two 18in. cylinders and 30in. stroke can be 
termed 300-horse power. The Porter-Allen type of hori- 


ws 
HARRISON GLOBES. 
zontal engine is too well known to require further descrip- 
tion, and the Southwark only differs in the construction of 
the valve gear. Both these engines are very durably con- 
structed with special attention to oiling arrangements for 
continuous runs without stopping; and it was intended to 
work the 25-horse power engine for thirty consecutive 
days and nights, to test its suitability as a motor for an 
electrical supply station. These engines took steam from a 
common pipe, which was supplied by the Root, Babcock and 
Wilcox, and Harrison boilers, which are all of the sectional 
type, and re nt the practice which is now general 
throughout the United States of employing this class of 
boiler in preference to the Cornish or locomotive and 
other allied forms. The Root boiler is well known, and 
the Edison installations of the electric light on the 
Holborn Viaduct and elsewhere have made us familiar 
with the Babcock, which has been described in con- 
nection with the Edison system. The Harrison boiler was 
first introduced some twenty years ago both in the United 
States and England, and American boilers on this principle 
are said to have been working satisfactorily for that period, 
but those boilers failed which were manufactured in this 
country, probably because the cast iron employed was in- 
ferior to that obtainable in America. It has recently been 
reintroduced by a Philadelphian firm, who exhibited two 


boilers set together and equalling 150-horse power, on the 
basis of evaporating 45 1b. of water into steam per 


- | turned, the s 


hour for each nominal 1-horse power. The centennial 
rating, which is adopted by the engineer of the Exhibition, 
is 30]b. of water per hour to the nominal horse-power, so 
these boilers would equal 225-horse power. e heat- 
ing surface is produced by causing the fire to pass 
between a number of slabs consisting of spherical 
balls termed “units,” and which are precisely the same 
both for the water and steam Rr The construc- 
tion of these units is clearly shown by reference to Fig. 1; . 
also the method of connecting by means of a bolt, which 
passes through the entire length of the slab, its ends being 
protected from the heat by being surrounded either by 
steam or water, which collects in the spherical cap. The 
spheres are cast iron 8in. in diameter, the joint being made 
without red lead by simply allowing the male and female 
ends to butt together, after each has been accurately 
amount of leakage which occurs at first 


is soon taken up. A special quality of cast iron, which 
resembles Bessemer steel, is used for the spheres. The 
ordinary working pressure is from 801b. to 100 Ib. 
per square inch, each unit being tested to 3501b. 


Fig. 2—VERTICAL HARRISON BOILER. 


before leaving the works. An experiment was made 
to ascertain the ultimate ure required to break these 
spheres by means of the hydraulic yams the results 
being that a four-ball unit burst with 14001b. on the 

uare inch, and a two-ball with 2200lb. A special 
SReantege of this description of boiler is the ease with 
which it can be enlarged so as to furnish steam for addi- 
tional power; for instance one set of units termed a slab, 
is equal to 6}-horse power, and the number of slabs can be 
considerably increased without interfering with the action 


STRAIGHT LINE ENGINE CYLINDER. 


of the boiler. A vertical form on the same sage gi is 
illustrated by Fig. 2. In this design the slabs are con- 
nected iagother and supported on the two hollow feet 
forming mud drums, which, being below the grate, are 
always accessible, and enable the sediment to be easily 
removed. The shell of the boiler is enclosed by asheet . 
iron casing made in halves and connected by bolts 
through angle iron at the sides, so that it can easily be 
removed for cleaning or examining the slabs. This vertical 
boiler was used to furnish steam for the Brotherhood three- 
cylinder engine, which drove the dynamo machine for the 
naval search light. 

We have recently illustrated and described the general 
arrangement of the straight line engine, and now 
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ive a few of the special details in which it differs 

m the ordinary horizontal type. ~~ 3 is a hori- 
zontal section through the cylinder, which is cast ir, 
one piece witlr the frame and brackets for the shaft, at 
well as the steam chest and cylinder jacket. This appa- 


Fic, 4. 
STRAIGHT LINE JOURNAL BOXES. 


rently expensive method of construction has the merit o’ 
remaining true when once made so, and certainly is ver) 
rigid. All the parts of this engine are made to gauge, anc 
the planing is done to what are known in Connecticut 


THE THOMSON-HOUSTON LAMP. 


as “jigs” or metal templates, which e the tool- 
holder when the work is cut to the —— depth, and 
relieve the machinist from any liability to mistakes. 


The piston-rod and valve packings are simply Babbitt 


Fic.7 


THOMSON CLUTCH. 


metal bushings, with holes slightly larger than the 
spherical seat which is free to move in any direction; 
leakage of steam is prevented by the length of the bush; 
the contact being slight the wear is very small. The main 


understood by reference to the several views in Fig. 4. 
The boxes A consist of solid iron sleeves, which are bored 
out excentric to the shaft, and are then lined with Babitt 
metal pieces B, which make the bearing concentric. These 
ieces are retained in position by means of a feather C at 

ttom, and a brass wedge D attop. Narrow metal liners 
are introduced at the bottom, which can be removed and 
placed by the side of the wedge at the top, so that the 
metal pieces can be shifted down and the wedge-sha) 
opening closed. The oil escaping from the inner end of 
* tae boxes is allowed to find its way into the crank 
and excentric sheave; that from the outer side is carried 
back and deposited in a pocket cast in the frame, into this 
cecess metal rings E are allowed to drop, and are hung 
apon the shaft with their lower ends in the oil which, by 
reason of the rotary action of the shaft they lap "R and 
thus lubricate the upper surfaces of th i 


e bearing. Space 
will not allow us to explain all the details of joints and 


Fic.s 


pins and we must conclude our description of this fine 
sample of American tool work by drawing attention to the 
pivots of the links on the governor, which are anti-friction 
and made as shown by Fig. 5. The pins rolling on the 
flat surfaces of tempered steel not only reduce friction but 
avoid the necessity of oiling. 

The arc lamps in the Thomson-Houston Electric Com- 
pany’s exhibition included several different forms, all of 
which, may be described as of the differential clutch 
pattern, each however having certain details in the 
Interior m ism, ingeniously arranged to cover a wide 
field, and thus render imitation difficult without 
infringing patents. Be ig. 6 we illustrate the Thomson 
are lamp, and in order clearly to show the principal 
working mechanism, we have omitted some of the unim- 
portant details, The current enters at x, and passes round 
the electro-magnet M, a portion of it being diverted through 
the adjustable resistance R of hair-like wire to the magnet 
M',which is wound with fine wire. The arc is formed by the 
armature P being attracted by M, and thus raising the 
carton rod by means of the clutch C, which also 


journal boxes are of new design, and will be more easily 


and causes the rod to be dropped and the carbon to feed, by 


means of theshunt magnet M' acting on the armature P'. 
A dash-pot D prevents any violent shock; it simply consists 
of a brass cylinder in which is fitted a loose plunger, which 
compresses the air in ee Seen, and is an ge 
ment on the glycerine -pot employed with old 
form of Brush ba It will be noticed that the carbon 
rod N is smaller at the top, the object of this is to allow 
the rod to slip past the clutch when the carbons are nearly 
consumed, and thus pyt out the light and prevent the 
accidental destruction of the carbom holders. The parti- 
cular novelty in this lamp is the way in which the clutch 
is borne elastically, so as to cause its immediate re-closi 

when the rod ins to feed without any jerk, and wi 

the same effect as if a train of wheels was employed. This 
action will be easily understood by referring to Fig. 7, 
which shows the clutch in detail. Lis the magnet 
lever, S the spring under the clutch, and C the clutch with 
its elastic support. The electro-magnets in these lamps 


Fic. 
PLAN OF BOXES SHOWING JOINT . 


HEDGE’S CUT-OUTS 


are similar to those used on the current regulator of the 
dynamo machine in that they are furnished with paraboloid 
poles which project into perforated armatures which are 
never allowed to touch the poles, so that the pull is the 
same whether the armature is hard up or away; the rod 
contact is shown by Fig. 8, and consists of a strip of copper 
cut into the form marked A, and then bent so as to 
encircle the carbon rod as shown at B. This lamp works 


very well, but requires extremely delicate adjustment, has 
7 a6 ey with a long arc, and will only burn special 
carbons. 


Besides a large number of series arc lamps having distinct 
mechanism from one another to illustrate the ‘Thomeon 
patents, an interesting feature of this exhibition was the ar- 

ent of a 10-ampére arc light circuit, so that it could 
be divided into two branches at will, giving to each two 
series of small arc lights taking 5 ampéres, or half the 
working current. To equalise the amount of current 
at gy through each series, Professor Thomson leads the 
main line wire at the point. where the current is 
divided round two massive iron poles connected 
together by a yoke piece; in fact, the divided circuit 
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passes round an electro-magnet with extra | soft iron 
cores, which react on the current and equalise the amount 
of electricity passing round the two poles. By this 
simple arrangement, and with plenty of electro-motive 
force, the current may even be split into three circuits 
without the least fear of accident to any of the lamps in 
the event of those on one circuit being extinguished before 
those on the other, thus enabling the distribution of half 
and third power arc lights for street lighting, which could 
be placed in a far more economical manner than would be 
ible with the ordinary 2000-candle power lamps. 

ose who remember the early days of electric lighting, 
when the single Serrin lamp actuated by the Gramme 
machine was the only practical means of obtaining the 
electric illumination, may recall the experiments of the 
British Electric Light Company, who exhibited two Serrin 
lamps working in a split circuit. The apparatus by 
which this was accomplished was the invention of 
Mr. A. F. Blandy, and to all intents is the same 
disposition of an electro-magnet which we have just 
described as one of the novelties of the Philadelphia 
Exhibition. A great variety of electrical apparatus was 
exhibited by the Thomson-Houston Company, such as 
self-closing switches, the Thomson film cut-outs for increase 
in potential, and vacuum cut-outs for increase of current. 
To prevent the dangerous increase of electro-motive force, 
the main lead is split and a branch wire is connected to 
one end of a brass contact piece, which is prevented from 
actual contact with another wire leading to earth by means 


of a piece of paraffined paper, which is perforated by any 
excess current that might arise by two arc circuits being 
accidentally joined. This also acts in the case of the leads 


being struck by lightning, a very common occurrence in 
western cities, but although it would ground the current, 
it is not always sufficient protection to save the dynamo ma- 
chines, so that Professor Thomson in some cases uses another 
instrument. His new form of lightning arrester is not 
unlike that used for protecting telegraph instruments, in 
that two brass plates are set at such a distance apart that 
the high potential of a lightning discharge overcomes the 
air space and turns the current to earth, which under ordi- 
nary circumstances injures the discharger. To obviate this 
Professor Thomson causes an electro-magnet in the work- 
ing circuit to, as it were, blow the spark out; and this it 
accomplishes by repelling the electrical discharge, caus- 
ing it to run up to the top of the brass plates which 
are ly set at an increasing distance apart, with 
an air space that cannot be overcome. 

The most assorted display of the different apparatus, 
fittings, and measuring instruments which would ayer 
in electric lighting, is that of the Electrical Suppl 
Company, New York. Many of these, such as Wood. 
house and Rawson’s lamps and fixtures, Elliott Brothers’ 
galvanometers and rheostats, Ayrton and Perry’s test 
instruments, are too well-known to require description, 
and show that England, in spite of the protective tariff, 
cal“ompete successfully with America where a special 
branch of ‘skilled labour is required which cannot be 
superseded by machinery. The Electrical Supply Company 
also showed, among other English inventions, Callender’s 
bitumen core conductor, which has been introduced both 
for electric lighting and telephone purposes, with so much 
success that a large works has been erected specially for 
the manufacture of this form of cable in the United 
States. No special arrangement or conduit is required for 
laying this deseription of conductor in the streets, as it is 
supplied in lengths, which are laid in the ground like 

ipe. Each piece is made up of stranded copper wire with a 
itumen core, surrounded with composition, the whole is 
enclosed by a cast iron trough. The arrangement isshown 
by Figs. 9 and 10. The joint of the troughs is made as 
illustrated by Figs. 11 and 12, the ends of the cable being care- 
fully spliced together, re-covered with insulating material, 
and the trough filled in with the bituminous composition. 
This form of insulation appears to be well suited for 
a climate having an-extreme range of temperature, as, 
although softened by heat, it does not run or change in 
shape and it is unaffected by cold. The electric fight 
wires in this section were protected by Hedges’ system of 
cut-outs, with fusible mica foils, and several new 
ments were shown in the same exhibit. Fig. 13 is a 
duplex form, which enables a spare fuse to be instantly 
substituted for that melted by turning the handle marked 
A. For instance, as shown the working fuse is set 
to melt with 100 ampéres, and the s one marked 120 
would be thrown into action by causing A to bridge the 
gap. Fig. 14 is a cut-out designed for smaller currents, 
the mica foil is shown by Fig. 15, the fusible portion being 
shaded. Fig. 16 isa connector form of cut-out, and is con- 
strticted’of a composition which adheres to the mica when 
melted, and does not run into globules which may cause fire. 
It is so arranged that the branch main can be united to the 
small lamp wire without cutting the former, and at the 
same time a very simple form of fusible connection, 
Fig. 17, can be inserted and be easily replaced if melted, 
by any person without special electrical knowledge. The 
United States Regulations with respect to the introduction 
of the electric light into buildings are much more strict 
than those supposed to be in use here. The insurance 
companies have united in many cities for the p of 
employing a duly qualified electric a inspector, who 
not only provides regulations as to the fixing of the wires, 
but also makes a systematic inspection of the fittings, and 
tests the safety fuses before he gives a certificate, which 
has to be shown to the insurance company. Where this 
m has been carried out for some time, there have been 
no fires due to the electric light, while previously there 
had been a very large number, especially in mills. 


SovurH KensincTon during the week ending 
Nov. ist, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m, Museum, 12,906; mercantile marine, Indian 
section, and other collections, 3571. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1548; 
tile marine, section, and ot: ag 187. 

, 18,212. Average week in former years, 
15,915, Total from the opening of the Museum, 23,493,628, 


RECENT IMPROVEMENTS IN PHOTO-MECHANI- 
CAL PRINTING METHODS.* 
By Tuomas Boxas, F.C.S. 

PERHAPS the most perfect mode of printing is from an incised or 
“cavity” plate, as by this method the most minute markings can 
be reproduced with a degree of perfection which is not attainable 
either in the case of lithography or typography; but what is, per- 
haps, of more importance, is the circumstance that by adjusting 
the depth of the cavities to the requirements of the subject, not 
only can the engraver of the plate determine which portions of the 
print shall be covered with ink, but he can also determine how 
much ink shall be devoted to each ee of the subject. To put the 
case in another way, not only can the e ver plot out his subject 
in black and white, but, within certain limits, he can determine 
how black the lines shail be. Intaglio plates made by the aid of 
photography have been produced in great perfection by several 
methods, but up to the present time there has not been a 
very large market for them; partly, perhaps, from the con- 
siderable expense attending the work of printing from them. 
Intaglio plates are, even in the present day, generally printed from 
by hand; and this notwithstanding the fact that very excellent 
machines have been constructed for the purpose of plate printing. 
One may generally put it thatany transfer method for the producti 
of a a pw or typographic surface may also be applied to the 
production of intaglio plates, it being merely necessary to make a 
transfer in which the whites and blacks are reversed, to put this 
down upon a omens or steel plate, and to etch away the uncovered 
parts by suitable means. It will be thus seen that, by the Ives 
method, and its modifications, intaglio plates may readily be made; 
but there is but little inducement to do so, as such plates will not 
give much better impressions than the typographic or lithographic 
surfaces produced by similar methods, so that the great expense of 
printing from the intaglio plate steps in as a determining circum- 
stance. There is, however, an exception in the case of printing 
surfaces to be used oP ages | lecoration. For this purpose 
intaglio plates are generally used, the method of printing being 
so rough and simple that the impressions cost about the same as 
prints from a Hence it happens that intaglio plates 
made by means of photography have a special value to the potter. 
On the bed of this little press is a Woodbury relief made from a 
positive, that is to say, just such a relief as is used for the stanno- 
type method, those parts of the relief corresponding to the whites 
of the original being high, and those parts of the reliefs corre- 
meting to the darks of the Py being low. Mr. Barker has 
unifi 'y inked it by means of an ordi printer’s roller, and 
let me now take an impression from the inked relief on a sheet of 
paper which has been grained in relief by means of pressure 
against a ruled plate. You see that a negative transfer in stipple 
is thus obtained, and when this is transferred to a copper plate, it 
serves as a resist to the etching fluid, a solution of perchloride of 
iron in water being one of the best mordants. An extremely 


simple and expeditious method of engraving line subjects upon 
copper plates is the bichromated albumen process, practi with 
much success by Gobert and others. A te is covered with a 
film of bichromated albumen, and under a transparency, 


until the whole of the ground—that is the part not covered by the 
lines of the transparency—is rendered insoluble. The plate is next 
washed with cold water, soas to remove the albumen from the lines, 
after which the etching is effected by an alcoholic solution of ferric 
chloride. The following details will be sufficient to enable the 
method to be carried into practice. One hundred cubic centi- 
metres of albumen are mixed with a solution of two and a-half 
grammes of bichromate of ammonia in -g be centimetres of 
water, and after having been well beaten, the mixture is filtered. 
A carefully cleaned plate of copper is now coated with the mixture, 
and after the excess been well drained off, the plate is dried at 
a very gentle heat, it being retained in a horizontal position mean- 
while. The ce aa by no means a long one, half a 
minute in moderate sunshine being sufficient in ordi cases ; 
but this must, of course, be learned experience. Instead of 
developing hing away the unaltered albumen—in plain water, 
it is better to use a weak solution of aniline red or magenta dye, as 
under these circumstances the ogee becomes tinted, and the pro- 
gress of the development can be watched. When the plate has 
been dried, nothing now remains but to varnish the k and 
edges with an ordi black varnish, such as the so-called Bruns- 
wick black, and to etch. The etehing bath is made by dissolving 
one part of perchloride of iron in five of alcohol, and ten minutes 
is generally a sufficient time for etching to the required depth. 
On the table are some early specimens illustrating the photo- 
engraving od of Mr. Woodbury—now so successfully carried 
into practice by Messrs. Goupil and Co., of Paris. A gritty 
powder—crushed glass answers well—is incorporated with the 
gelatine used for making the Woodbury relief, and a leaden 
reverse being taken by pressure from the rough relief, the leaden 
reverse is i by a twofold electrotyping. This reproduc- 
tion of the leaden reverse is the printing plate. The method 
which Major de La Nie calls vure is in reality an intaglio 
process, but the printing is conducted as in the case of ordinary 
pam ve eh The details are as follows :—A red zinc plate 
is coated with a film of sensitive bitumen by we!l-known means, 
and exposure is made under a transparency or a tracing, so that 
when developmeut is carried on with turpentine or benzole in the 
usual way, the lines alone are bare. The plate is now etched with 
dilute nitric-acid—1 and 40—until a depth of about a 250th of an 
inch is reached, after which the plate is dried and once more 
coated with bitumen. The ground is now polished off with a stick of 
charcoal, leaving the bitumen ir the lines, after which the plate is 
gummed and printed from by the usual zincographic method. This 
process is admirable for map work, although it is obviously in- 
applicable for the reproduction of subjects with widely extended 
blacks; and it has the advantage that the lines show no tendency 
to spread. Before going any further, you may with advantage 
look back at some of the older examples of ae pes half- 
tone. Here are somé specimens done by Talbot's etching process 
over twenty-five Pars ago, and they are admirable; while yonder 
is an example done by Mr. Dallas in 1864, and issued with the 
Photographic News of that year. These examples of work done 
by Pretsch about twenty years ago are quite sufficient to prove that 
good work is not altogether a thing of to-day. Among the newer 
methods, that of Klic deserves special mention ; and this specimen, 
which was issued with the ‘‘ Year Book of soe ad for 1882,” 
will serve to show you how perfectly this method can render the 
lighter or more delicate shades of a photograph. Messrs. Annan 
Brothers, of Glasgow, are working the process commercially in 
this country, and they have turned out some admirable plates. 
Klic has not published his method, but it is said to be an —s 
process, and the following details are given in a recent number 

the Photographic News :—‘‘ The process itself was a secret at first, 
but we are informed that the principle of working is as follows :— 
A copper plate is dusted with powdered asphalt, and the plate is 
heated, so that the asphalt becomes nearly melted. A negative 
carbon print is now transferred on to the copper plate, and the 
by now covered with the negative in carbon, is etched, at first 


a strong solution of perchloride of iron, which penetrates onl 
the thinnest of the picture; then by a weaker solution of the 
same salt, the solution etching through the thicker » By 
employing more more diluted solutions, it is toe 
through thicker and thicker layers of gelatine, so that only the 
high-lights remain unetched.” On the table are some exquisitely 
fine plates made by Messrs. A. and W. Dawson, the managers of 
the Fenigeghia Etching Company, these being reproductions of 
subjects after nature, and of difficult drawings in wash. Major 
Waterhouse has been remarkably successful, wang past few 
years, in making intaglio plates, and he has published the details of his 
method. The process is a modification of one introduced some 
time previously by Geymet, and'it is based on the mechanical 


* Cantor Lecture, delivered Monday, February 11th, 1884. 


reticulation or breaking up of the Woodbury relief. A Woodbury 
relief is developed upon a plate of silvered copper—but the relief 
need not be nearly so high as that required for the Woodbury pro- 
cess; in fact, an ordinary carbon print will answer—and when the 
relief is taken out of the developing water it is dipped into a solu- 
tion of potassium bichromate, drained and dus over with fine 
sand; this sand having been sagercn | waxed by being heated in 
an iron pot, and stirred up with a small proportion of wax. The 
layer of waxed sand is allowed to remain on the film until it is 
quite dry, when it is brushed off, leaving the gelatine granulated 
or pitted all over, the pits being deepest in the thick parts. The 
— is now blackleaded, and a cast is made in the electroty 

th, this cast being the printing plate. The specimens on the 
table will show you what excellent work can be done with 
this method; and you must remember that Major Waterhouse 
has not only published full working details,t but he has 
demonstrated the process before several gentlemen interested 
in the matter; moreover, he has not agg the method. 
Before you are some fine examples of the 5 a of 

hoto-engraving to pottery decoration, by Mr. F. 8. 

urslem—and one photographi thod which this 
adopts for the reproduction of pottery designs is of s; interest. 
He coats a plate with sensitive bitumen, puts down upon this 
surface a transfer from the plate to be reproduced, and exposes to 
light until the ground is insoluble. Development is now effected 
with the usual solvents—say, a mixture of turpentine and benzole, 
only those parts of the ground which were protected by the transfer 
dissolving. The etching is effected by perchloride of iron. As 
regards collotype printing, the progress to be reported is principally 
as regards extension of work and some minor details ; while as far 
as this country is concerned, the Autotype Company practically 
hold the thing in their own hands. Excellent as the specimens of 
foreign work may be which are placed before you to-night, 
you will find nothing better than the specimens shown by the 
Autotype Company. In Germany, the steam D rw is largely 
applied to the rapid production of collotypes, and before you are 
drawings of the machine collotype press constructed by Messrs. 
Schmiers, Werner, and Stein, the most striking feature being the 
large number of rollers, used in order to ensure equal inking and 
damping. The transfer of collotypes to porcelain has been prac- 
tised toa small extent, vitrifiable colours being dusted on after- 
wards, but the results obtained have not been very satisfactory. 
Collotyping in colours from several plates has beer. introduced to 
compete with chromo-lithography for fine work, but the only 
—— exhibited in this country are, I believe, some shown by 
Mr. Meyerstein, and a selection of which is now before you. 
Before you go, do not fail to look at some —_ lates intended 
for the decoration of porcelain as made by Mr. Dallas d _ 
will also find some prints from them. Mr. Dallas does not tell us 
how he makes them. As you may well suppose, the things 
omitted from this short course of lectures are more numerous than 
the things discussed; far more having been made than 
can be described in three hours. You will, before you go, allow 
me to & the obligation we are all under to Mr. Barker, who 
has so ably assisted me in showing you what you have seen. 


Emery, of 
tleinan 


GLascow ENGINEERS’ ASsocIATION.—The third meeting of this 
Association was held on the 3rdinst. in the Christian Institute Rooms, 
Bothwell-street. After preliminary business, an important dis- 
cussion took place upon the best means of cross-over communication 
on the river Clyde. A proposal, which seemed to meet with the 
general approval of the meeting, was one, the chief feature of which 
was a subway of circular section, divided with four compartments 
in two levels, and providing ample accommodation for railway, 

and passenger 


THE INSTITUTION oF. CrviL ENGINEERS.—At the first ordinary 
meeting of the session 1884-5, to be held on Tuesday evening, the 
1lth November, at 8 p.m., the paper to be brought forward with 
a view to discussion will be “ On Hlectric Lighting for Steamships,” 
by Mr. A. Jamieson, Assoc. M. Inst. C.E., F.R.S.E. After com- 
menting upon the rapid development that has taken place in this 
branch of electric lighting, and upon the merits and advantages of 
this particular Te the author will deal successively with 
the best position for the dynamo and its engine, the selection of a 
dynamo and of an engine and its fittings, the methods of drivi 
dynamos, the system of leading-wires and their sizes, switches 
fusible junctions, lamp-holders, lanterns and globes, and arc lamps 
on board ship. 

ROYAL AGRICULTURAL SocikTy OF ENGLAND.—The Council of 
the Society met on Wednesday, Sir Massey Lopes, Bart., M.P., 
president, occupying the chair. Mr. Sanday, on behalf’ of the 
implement committee, reported that they had discussed the ques- 
tion of offering prizes for silos for competition at the Preston 
meeting, but had decided to defer it. They recommended that the 
following prizes be offered :—Class 1: Set of harness and gears for 
a pair of horses for ploughing, £5; Class 2: Set of harness and 
— for three horses for ploughing, £5; Class 3: Set of harness 

or carting, £5; Class 4: Set of two-horse w ee £2; 
Class 5: Set of three-horse whippletrees, £2; Class 6: Set of four- 
horse bing, agree £2. The committee had revised the regula- 
tions for the exhibition of implements, and they recommended 
the adoption of a new rule as follows:—‘‘That a fee of £1 be 
charged for every implement entered as a ‘new implement,’ the 
fee to be returned if the judges report to the stewards that the 
implement is new, or such an improvement as in their opinion 
warrants the designation ‘new implement.’” They also recom- 
mended that Rule 33 read as follows:—‘‘ All engines must be 
fitted with a steam pressure gauge, which, before the engine is 
worked in the showyard, must be removed and taken to the office 
of the steward of engineering, for the purpose of being tested and 
the necessary certificate obtained ;” pod that Rule 22, as to paint- 
ing, be altered so as to read after the word “‘inspection:” ‘‘ or the 
exhibitor will, upon the order of the stewards, be fined £1 for each 
implement, or the -~ oneal will be removed from the yard.” 
This report was adopted. 

CLOSING OF COLLIERIES IN YORKSHIRE; OVER 150 ABANDONED 
IN Ten YEARS.—The last ten years will doubtless be marked in 
history as one of the most important periods ever known in connec- 
tion with the coal trade of Yorkshire and other counties. The 
returns issued by Mr. F. R. Wardel, Government Inspector of 
Mines for Yorkshire, show that since 1874 no fewer than 155 
collieries have been abandoned in Yorkshire, many of which caused 
considerable loss to the owners. In the six years between 1870 and 
1876 there was an increase of 146 collieries in the country, the 
number in the latter oad being 562, The low prices of coal which 
followed the period of prosperity seems to have played sad havoc 
with collieries working the thin seam, whilst some of the larger 
concerns have had to be worked at a loss. In the past nine or ten 


collieries 

1876, thirty in 1877, twenty-one in 1878, ten in 1879, thirteen in 
1880-1, and fourteen in 1882, and thirteen last year. As 
previously stated, fifty-two were closed in the Leeds district, 
seventeen in Hudders: eld, sixteen in Sheffield, fifteen in Wake- 
field, twelve in Barnsley, ten in Bradford, eight in Dewsbury, six 
each in Halifax and Mirfield, four each in Birstal and Northerham 
two in Holmforth, and one each in Robertown, Batley, and 
Heckmondwike districts. Since 1880 three only have been 
abandoned in the Barnsley district, and these were small concerns. 
Notwithstanding the decrease in the number of collieries, the 
output has materially increased. In 1870 the quantity raised was 
only 10,606,604 tons, whereas ten years later it had increased to 
17,468,536 tons. In the previous ten years, between 1860 and 1870, 
the ete made was very slight. In the former year 387 collieries 
in Yorkshire produced 928,00, whilst in 1870, 416 collieries raised 


1,322,604 tons more 


+ Photographic News, 1880, p. 568. 


ears no fewer than fifty-two collieries have been in the 
or district, nineteen of these having been closed during the past 
: three | A careful of the shows that nine 


Nov. 7, 1884. 


THE ENGINEER. 


347 


RAILWAY MATTERS. 


NOTES AND MEMORANDA. 


THE Russian Minister of War has la petition for | THE deaths registered last week in twenty-eight great towns of 


prizes of £100 and £50 respectively, to be given for an improved 
model of a railway truck for the transport of troops and horses, 
The plans are to be sent in by the 1st—13th—of next August. 


Messrs. JoHN Lysacut, of Bristol, Wolverhampton, London, 
&c., have just completed a contract for the supply and 
delivery of forty goods sheds for a foreign railway company. 
The order was given out on 17th September; time occupied, six 
weeks; quantity of materials, 1200 tons. 


AN influential deputation has waited upon Sir James Ramsden, 
managing director of the Furness Railways, and submitted to him 
plans of a line starting near Haverthwaite, on the Lakeside branch 
of the Furness line, and taking the west side of Lake Windermere 
to Ambleside. Sir J. Ramsden promised to submit the scheme to 
the directors at an early date. 


Tuer Paris, Lyons, and Mediterranean Railway Company has 
been instructed to examine a project to be submitted to the three 
States interested, namely, France, Italy, and Switzerland, and to 
furnish an estimate of the amount at which it would itself under- 
take the achievement of a Simplon tunnel on condition of a pro- 
portionate grant from each of these three States. 


A NEW branch line from Branxholme to Casterton, in the colony 
of New South Wales, has just been opened for traffic. Several 
bridges have had to be constructed on this line, one carrying the 
line over the river Wannon, having five openings of 30ft. each, and 
sixty-seven of 15ft. each; while another bridge over the Glenelg 
has twelve openings of 30ft. each and sixty-three of 15ft. each, 
these being two of the longest bridges in the colony. Some of the 
earthworks, both cuttings and embankments, are of an extensive 
and costly character, the measurement of the largest in each case 
being about 112,000 cubic yards, The steepest gradient is 1 in 40, 
and the sharpest curve has a radius of 20 chains. A new railwa 
line from the Spencer-street terminus, Melbourne, to Brunswi 
and Coburg, a distance of 5 miles and7 chains, was opened for 
traffic on September 8th. Its construction cost £35,000. 


THE Manchester goods express, leaving that city at 9.15 p.m., 
was wrecked near Oughtibridge station, on the Manchester 
Sheffield, and Lincolnshire line, on Saturday morning. It consisted 
of thirty-seven vehicles, eleven of which were crm ape destroyed, 
and two others partially damaged. A brake block fell off a Great 
Northern wagon across the metals and threw the wagon off the 
line. On reaching the crossings near the west signal-box the 
wagon took the direction of the siding, at which point the strain 
caused the coupling hook of theengine to break ; then the thirteen 


wagons toppled over intoa heap. The main line was bl for 


England and Wales corresponded to an annual rate of 20°6 per 1000 
of their aggregate pulation, which is estimated at 8,762,354 
persons in the middle of this year. 

IN speaking of the kerosene mineral from Joadja Creek mine, 
near Berrima, Mr. Dixon, analytical chemist, Sydney, says :— 


| “ "This mineral resembles the Boghead mineral from Scotland, but 


is considerably lighter, having a specific gravity of 1°098 against 
1:20, The yield of volatile hydrocarbons is much greater than 
from even picked ye pes of Boghead, whilst the ash is only 
half as great as in that mineral.” 

As a means of producing an artificial sea atmosphere, a foreign 
contemporary suggests use of a solution of peroxide of 
hydrogen containing 1 per cent. of ozonic ether, iodine to satura- 
tion, and 2°50 per cent. of sea salt.’ The solution placed in a steam 
or hand spray diffuser can be distributed in the finest spray in a 
room at the rate of 2 fluid ounces in a quarter of an hour. It 
communicates a pleasant sea odour, and is said’ to be as good a 
purifier of a sick room ever used, and a powerful disinfectant. 


In London, last week, 2745 births. and 1503 deaths were 
registered. Allowing for increase of population, the births were 
124 and the deaths 118 below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate fro: 
causes, which had been -19°7 and 19°0 in the two preceding 
weeks, rose last week to 19°5. During the first five weeks of the 
current quarter, the death-rate averaged 18°6 per 1000, inst 
en , and 18°4 in the corresponding periods of 1881, 1882, and 


Durine the week ending October 11th, 1884, in twenty-seven 
cities of the United States, having an aggregate population of 
6,214,300, there were 2515 deaths, which is equivalent to an annual 
death-rate of 21°0 per 1000, a decrease of 0°5 from that of the 
previous week. The deaths under five years of age were equal to 
41°9 per cent. of the total mortality. The rate in the North 
Atlantic cities was 20°8; in the Eastern cities, 21°4; in the Lake 
cities, 18°6; in the River cities, 21°6; and in the Southern cities 
for the whites 18°2, and for the coloured 35°0 per 1000. 

AN official report says :—‘‘ Titaniferous iron is abundant in New 
South Wales. It is found usually with alluvial gold; as at 
Ophir, M , and Welli m, in the county of Wellington; 
Bathurst ; Bingera, county of Murchison; and Uralla, county of 
Sandon, in the diamond drift. Large rolled masses occur at 
U . Ilmenite, menaccanite, nigrine, and iserine are said to 
occur with gold, garnets, and chrysolites in the Five-mile Flat 
Creek, Cudgegong River, in the Lachlan and at Talbragar, with 


seven hours, 70 yards of road were badly damaged, and 300 chairs 
broken, Fortunately, the Grimsby fish express was delayed at 
Sheffield detaching coaches, otherwise it would, in all probability, 
have ran into the wrecked wagons, with grave consequences. As 
it is, the damage to rolling stock, permanent way, and goods was 
very serious, 

Tue German Railway Union finds its experiments in the way of 
round-trip—or rather circular trip—tickets at reduced rates for 
summer excursion travel a great success, and is extending them 
The excursionist is practically allowed to lay out his own 
route anywhere he pleases on the lines of the Union, subject only 


ag 3; also near W; Wagga, county of W; and the 
Rocky River, county of Hardin 

“* A REDETERMINATION of the Atomic Weight of Cerium” was 
given at Montreal H. Robinson, B.A., Cambridge. Cerous 
chloride was pr by passing hydrochloric acid over cerium 
oxalate at first ae Fame ae and afterwards raised to redness. 
The solution of pure chloride was added to a pure solution of silver 
nitrate, and then dilute solution of silver nitrate was added from 
a weighed bulb, until the precipitation of chlorine was complete. 
The liquids were illuminated by yellow light only during the 
precipitation. Asa mean of seven closely concordant results, the 
atomic weight of cerium is given as 140 , that of silver being 


to the following restrictions:—({1) The distance traversed must be | 107°93. 


not less than kilometres—370 miles, (2) It must form for the 


tnost part a circular tour, as distinct from a mere journey out and | bre 


back over the same lines, (3) It must constitute a closed circuit, 
inning and ending at the same point. Such tickets are 
furnished at all prominent stations at four hours’ notice; they are 
good for five wale from the date of issue. The reduction from the 
rates is very considerable. Liberal as these terms have 
been, they are still further extended by a recent vote of the Union. 
The third point, making a closed circuit obligatory, was often 
inconvenient. In future ew are to be given the privileges of the 
circular-trip ticket, even though they arrange their outward 
journey to one point on the frontier, and begin their homeward 
journey from another. 


Tue Board of Trade returns just published, giving the results 
of a year’s working of the railways of the United ri ym shows 
that there are 18,681 miles of railway open in England, Scotland, 
and Ireland. The number of miles run by Lespes= §2 trains in the 
twelve months ending December last was 138,176,940, while 
mineral trains ran 127,983,253 miles; mixed trains, 2,737,043 

iles, making a grand total of 268,897,236 miles run. To accom- 

lish this enormous mileage, there = 4 14,469 nang 
304 carriages for passengers, an 5 vans, ns, an 
vehicles, besides a very large number of wagons and vehicles 
owned by private individuals and by other than railway corpora- 
tions, regards the traffic, the returns show that in regard to 
passengers there were 36,387,877 first-class bookings, brin, ing in 
£3,670,053 ; 66,096,784 second-class bookings, earning £3,329,744 
and no less than 581,233,476 third-class bookings, adding £17 ,050,064 
to the revenue. In addition to this there were 632,050 season 
tickets issued, yielding £1,692,591, while excess 1 » mails, 
&c., earned £3,766,281, bringing up the total receipts from passen- 
ger trains to £29,508,733. 


MopzERN American methods of freight have forced them- 
selves even upon the most conservative of countries. The Railroad 
Gazette says transportation of grain in bulk was introduced last 
year by an Austrian road which connects the railroads of South- 
western Russia with the German roads. In spite of the fact that 
the break of gauge at the Russian frontier has compelled a transfer 
of the grain, been approved. the 
tem is being ado y Hungary. a large ex! 
‘aie of barl to the Mediterranean, vd Adriatic ports. The 
Mediterranean boats seem to have been in the habit of storing grain 
in bulk, even when the railroads brought it in bags; so that the 
change ought to bring even more than usual profit on the through 
traffic by rail and water combined. Meantime, at a recent con- 
ference between Russian and Austrian roads, a proposal was made 
to undertake the carriage of Fa on & e scale in tank 
cars. The Russians and the Hungarians seem to have been ready 
to try it at once; but the Austrians were quite overwhelmed by 
the proposal, and reserved their decision until they should have 
time to study the probable effects of such an innovation. 


Ar the Technical Convention of the German Railway Union last 
July a report on preserved sleepers was rendered, continuing the 
record from a report some years ago which we have published. Of 
the railways answering the circular of inquiry sent out by the 
committee, thirty-four used preserved sleepers now, against 
twenty-four in 1868, The number of railways using each of the 
methods of preservation in 1865, 1868, 1878, and 1884 has been :— 


1865. 1868. 1878. 1884. 
Sulphate of copper... .. .. « A 
Sulphate ofironandzine .. .. .. .. 
Sulphate of barium andoxydulofiron 2 .. 
Corrosive sublimate  .. .. .. 3. 
Chloride of zinc ve 
Chloride of zinc and creosote mixed... — 
Paradis’ patent)... — 
and t 
(Blythe’s system) .. .. .. 
Antisepticum under pressure .. . ‘ 
Thus sulphate of copper, which was the prevailing method used in 
1865, is now used by but one railway, but the use of chloride of 
zinc has extended until it prevails, and alone or in combination 
with creosote is used by twenty-nine out of forty-eight railways 
which use any preservative. Creosote alone, however, is still 
extensively used, though less so than in 1878. The extension of 
the use of chloride of zinc and creosote mixed indieates that there 
has not been entire satisfaction with either used alone. 


lleaaelle 
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SomE idea of the amount of engineering employment afforded 
wing trades may be gathered from the following statistics - 
According to a report of the internal revenue department of the 
United States, the amount of beer which paid taxes in the States 
last year was 588,000,000 gals. Add to this the beer e and 
evading the tax, and the amount was 600,000,000 gals. e United 
States now ranks third in the list of beer-producing countries in the 
world, Although her breweries are few in number compared with 


England, whose breweries are almost ten times as many. England 
is at the head of all beer-producing countries, with 27,000 breweries 
and a product of 990,000,000 gals. annually; while Germany, with 
25,000 breweries, makes 900,000,000 gals. yearly. The United 
States, with only 3000 breweries, makes about 600,000,000 gals. 
annum. Then come France, with breweries, and a production 
of 157,500,000 gals.; and Austria and Hu , with 2093 breweries, 
but a production of 280,000,000 gals. ium has 1250 breweries, 
which produced last year 210,250,000 gals.; Holland, 500 breweries, 
producing 34,000,000 .; Russia, 480 breweries, Pancen | 
8,000,000 gals.; Switzerland, 423 breweries, produci 3,500,000 
[yi Denmark, 250 breweries, producing 28,000,000 ; Sweden, 
breweries, produci 000,000 gals.: and Italy, 150 breweries, 
producing only 4,000, Nearly 80,000 persons are engaged 
in brewing lager beer in the United States. 
A PAPER was read at Montreal ‘‘On Evaporation and Dissocia- 
tion,” by Professor William Ramsay and 8. Young, D.Sc. _ The 
ascertaining 


; | authors described experiments made with the object of 


whether the coincidence of the curves which represent the vapour- 
pressures of stable solid and liquid substances at different tempera- 
tures with those indicating the maximum temperati ttainab 
the same substances at different pressures, when evaporating wi 

a free surface, holds good also for substances which dissociate in 
their e to the gaseous state. The substances examined were 
chloral hydrate, ammonium carbamate, phthalic acid, succinic 
acid, aldehyde ammonia, ammonium chloride, nitric peroxide, and 
aceticacid. It was found that, with chloral hydrate and ammonium 
carbamate, which cannot exist at all in the gaseous state, the tem- 
peratures of volatilisation do not form a curve. When the dis- 


sociation was considerable, but not complete, as in the case of 
phthalic and succinic acids, an indication of a curve was observed 
at low pressures, but it differed widely both in form and Bg omy 
from that representing the vapour pressures or pressures of disso- 
ciation, As the dissociation increases the curves approach each 
other more closely, and they appear to be coincident in the case of 
ammonium chloride and nitric peroxide within the limits of tem- 
perature at which observations were made, and at which the 
t of dissociation is probably small. With acetic acid very 
numerous observations proved the perfect coincidence of the curves. 
IN a recent paper by M. Planté, he gives the result of some 
ev made to arrive at the cause and explanation of ball 
lightning ; he was led to these iments by having one of his 
mica condensers destroyed by a similar phenomenon. He 
one of his condensers from his secondary battery of 890 age when 
the condenser was pierced, and instead of a bright spark a 
small incandescent globule was formed, which moved slowly over 
the surface of the condenser, following the where the insulat- 
ing layer had least resistance, and destroying the metal film; the 
path being, Vatwre says, most curious and erratic. This motion 
continued and the globule lasted one or two minutes, until the 
batteries ran down. In the case of a condenser in which the insu- 
lating material was ebonite, a sound was emitted similar to a toothed 
wheel being rapidly rotated against a piece of cardboard or sheet 
metal; at the same time there was a strong smell similar to that 
produced when ebonite is burnt. M. Planté repeated this experi- 
ment with 1600 secondary cells, which gave an electromotive force 
of 46,000 volts, and obtained a similar but much more complicated 
result. The second experiment made was to make a condenser of 
two flat pads of, filter paper moistened with distilled water and 
brought near together so as to form an air condenser; now on 
connecting this condenser with his battery he obtained an incandes- 
cent globule which moved about between the pads and passed from 
one to the other. In this case he noticed that if the pads became 
dry at any point the globule disappeared, but either appeared at 
some other point, or at the same point again, as soon as it again 
became damp: In this experiment he found that the globule lasted 
a much greater time than in the case of the mica condenser, which 
fact was owing to the ter resistance in the condenser plates, 


which did not allow the batiney to discharge so rapidly. 


those of other countries, she yet makes two-thirds as much beer as | and Co. 


per | represents about £150,000 value, an: 


MISCELLANEA. 
THE death is announced of Mr. Henry J. Jackson, superinten- 


dent ny to the General Steam Navigation Company, at their 
works, Deptford. 


Messrs. MARSHALL, Sons, AND Co., of Gainsborough, have 
opened an important branch establishment in Marshall’s-buildings, 


arringdon-road, E.C. 


A LIFE-SIZE portrait in oils of Sir W. G. Armstrong, subscribed 
for by the public, in recognition of his many acts of munificence 
and philanthropy to the town, and of his eminence as a citizen and 
inventor, has been presented to the Mayor of Newcastle on bebalf 
of the city. The portrait was painted by Miss Mary Miller. 


Ar the first meeting of the Institution of Civil Engineers for the 
session 1884-5 a paper on an electrical subject will be read; and in 
consideration of the all-embracing character of the Institution as 
representing civilian engineers, it is intended by the Council that 
the-papers selected for reading shall be varied as much as possible. 

For some time preparations have been in progress for lighting 
Temesvar, a Vienna correspondent says, by electricity. The works 
are now completed, and on the 26th ult. all the street lamps were 
burning with half, and on the 27th with full power. The result is 
entirely satisfactory. The gas will be done away with, and the 
illumination will be given exclusively by electricity, 

WE understand that the Stanners Close Steel Com has 
decided to extend its electric light plant by the addition of some 
ten Brush arc lamps, six of which are now being erected. As this 
firm have been employing the light for some time, the present 
extension well for its success. The work is being carried 
out by the Hammond Electric Light and Power Supply Company. 


At the Agricultural and Manufacturing Exhibition, just held at 
Odessa, Messrs. Ransomes, Sims, and Jefferies have received the 
diploma of honour—the highest prize obtainable—which has been 
awarded them for the excellence and varied character of their 
agricultural machines and implements, and in ition of the 
care and completeness with which they have ada their manu- 
factures to the requirements of the Russian agriculturists, 


Ir has been said, though _ quite untruly, that a c’ 
is likely to be made in the Patent-office Sales Department, wh: 
it will be possible to obtain a patent specification on the day of 
application. Usually with the present system of clerks every- 
where, and a of labour that indni so long to 
get sixpennywort’ current patent literature that purchasers 
ae Sere he it was a day ago that they entered the 
P 

CHALK has been struck at the depth of 524ft. by a tube well, 
which Messrs. Le Grand and Sutcliff, of London, are boring for 
Mr. R. L. Curtis, at Vange, near Pitsea, in Essex. Much uncer- 
this locality. The London clay extended to 395ft., and the lower 
tertiaries are altogether 129ft. thick. It is expected that the total 
depth to be bored to obtain a good supply of water will be some- 
where over 600ft., and at the present rate of it is antici- 
pated this will be completed within the next t weeks, 


A PAPER on “ The Testing of Fans” was contributed by Professor 
A. S. Herschel to a meeting on-Monday of the South Staffordshire 
Institute of Mining Engineers. During the evening the Rev. Mr. 
Capel invited the members to see an 11ft. fan at work at the 
Haunch Wood Oolliery,-near Nuneaton, capable of i 
70,000ft. of air per minute. A discussion upon Professor Herschel’s 
paper followed, and it was agreed that the subject was too 
important to form an instant decision. The paper was ordered to 
be printed, and a hearty vote of thanks was accorded to the author. 


AN order for 20,000 tons of cast iron pipes, required for the main 
pipe line in connection with the Sy —New South Wales— 
water supply, has been placed with Messrs. Macfarlane, Strang, 
.» of 86, Cannon-street, London, and the Lochburn Iron- 
works, Glasgow. This firm, though the youngest of the Glasgow 
pipe founders of the first rank, has works, which cover about 14 
acres ground, built in of turning out 50,000 
tons of pi annum. e ney contract in question 

d includes 12,000 tons of pi 
48in. in diameter, 5000 tons of 42in., 1000 tons of 15in., and ot 
sizes, the whole of which have to be completed within 12 months. 

Mr. Consvut STANLEY, reporting on the trade and commerce of 
California, mentions that the product of the precious metals there 
shows some decrease, which, unless new developments take place, 
is likely to b more p d in consequence of a recent 
decision in the United States Circuit Courts whereby hydraulic 
miners are prohibited from allowing the débris from their workings 
to go into the rivers. Rivers have been filled up by such débris, 
necessitating heavy expenses in protecting the valley lands from 
overflow. ing heavy winter rains such protection has often 
proved insufficient. This decision is of great importance, as, 
according to Mr. Stanley, it practically puts an end to hydraulic 
mining save under pti y fav ble conditions. 

OnE more of the blatant denunciations of water supplies as 
impure has received a quietus. Dr. Campbell Brown has reported 
on three samples of water from Lake Windermere recently 
described by Golonel Sandys, chairman of the Kent Board of 
Conservators, as a ‘‘ gigantic .” He says, ‘‘ The propor- 
tions of impurities are only increased by a very slight fraction 
since I examined the water of Windermere nine years ‘ae 
1875 he ounced it as amongst the purest water in ‘England. 
The wording of Dr. Campbell Brown’s report is in some parts not so 
decisiveasitshouldbe. If the water is only a slight fraction less pure 
than when among the purest water in England, it is superfluous to 
say that it contains no more impurity than many waters supplied 
for domestic , and to say that it would not be safe 
to use it for domestic purposes. 

A pisasTRovs boiler be green occurred on Wednesday night at 
the Staffordshire Steel and Ingot Ironworks, Bilston. The works 
have been erected for the manufacture of basic steel by the Thomas- 
Gilchrist process, and operations were commenced only in June 
last. It appears that about eight o’clock on Wednesday night 
three out of a battery of ten large connected boilers which gene- 
rated steam for thirty-three 7. in different parts of the works 
burst one after the other, and the large engine-houses and the basic 
shed were scattered. A ion of one boilec, 18ft. long and 6ft. 
in diameter, was ied fifty bres while masses of iron and 
brickwork were hurled to t distances, one heavy piece of metal 
being projected 400 . Three men were killed and about 
twenty injured. A fourth man died in the hospital yesterday 
morning. The boilers were new in May. They were under the 
inspection of the Mutual Boiler and Employers’ Liability Insurance 
Company, Manchester, with whom they were insured for £1000. 


Mr. C. B. WEBSTER, of the American Consulate at Sheffield, has 
sent to his Government a report on ‘‘ Bessemer Steel and Manu- 
factures therefrom,” in which he mentions chat the large quantity 
of Bessemer steel sold in the Sheffield district is not all made there. 
About 10,000 tons were imported last year from Sweden, and the 
quantity is annually increasing. The Swedish Bessemer, accord- 
ing to Mr. Webster, is made of a better quality of iron than the 
English, and is said to contain a larger percentage of carbon and 
less impurity. Wood is used in the melting instead of coal, and 
the melted iron is run di from the blast furnace to the con- 
verter, thus saving the re-melting of the pig. The Swedish Bes- 
semer, on account of its superior quality, obtains a higher price 
than the English. There are many different brands, the price 
ranging, as quoted by Mr. Webster, from 50 dols. to 100 dols. per 
ton, while i mer sells from 20 dols. to 30 dols. per 
ton. The sale in Sheffield of each of these brands of Swedish 
Bessemer is under the exclusive control of some one individual or 
firm ; the right is a London agent of the Swedish 
owners, 
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DETAILS OF STEAM HOPPER BARGE, BETA. 


DESIGNED BY MR. CLEMENT DUNSCOMBE, M.L.C.E.; BUILT BY MESSRS. SIMONS AND 00., RENFREW. 


Keel Plat 
2.214" 


Section of Door next 


Keel. 


For tae om 
neat Keel 


THE steam hopper barge Beta, illustrated above and on 
pages 348 and 349, recently launched from the yard of 
Messrs. Simons and Co., of Renfrew, has been built by 
that firm for the Corporation of Liverpool, from a specification 
and plans prepared by Mr. Clement Dunscombe, M.A., M. Inst. 
C.E., city engineer. The vessel is intended to convey part of 
the unsaleable town refuse of Liverpool from one of the docks 
on the river Mersey to a distance of about 28 miles into St. 
George’s Channel, and there deposit it in comparatively deep 
water. This is the second barge which has been built for this 
purpose, The first vessel, named the Alpha, was built in 1879 
by the same firm of shipbuilders, from the designs of Mr. George 
F. Deacon, M. Inst. C.E., the then Borough Engineer of Liver- 
pool, The Alpha has been working since 1886, to the present 
date, with completesuccess. The Betais mainly similar in design to 
the Alpha, with such minor modifications as the experience gained 
during the past four years’ working has dictated. The general 
dimensions of the Beta are as follows, viz.: Length, 150ft.; 
breadth, 25ft.; depth, 13ft. 6in.; registered tonnage, 225,59, 
tons; load to be carried, 350 tons; mean draught when loaded, 
9ft. 8in.; mean draught when empty, 7ft. 9in.; nominal horse- 
power, 88. The vessel has been built to the requirements an 
under the supervision of the Liverpool Underwriters’ Associa- 
tion, and is registered for the highest class in their registry. 
The hull of the vessel is made of Coatbridge angles and Consett 
plates, all tested as specified, special parts at turn of bilges, &., 
being made of the Blochairn Company’s mild steel. The 
engines are of the compound direct-acting type with surface 
condensers, the initial pressure of steam being 80]b. per sq. inch. 
The diameters of the high and low-pressure cylinders are 22in. and 
40in. respectively, and thestroke is 30in. The slide valve gear is 
that invented and patented by Mr. F.C. Marshall, Newcastle-on- 
Tyne. The pistons have Oldham’s steel springs and rings. The 
boiler is made of mild steel plates, with Fox’s corrugated furnace 
fiues, all flanged and rivetted. The diameter of the boiler is 
13ft. 3in., length 10ft. 3in. It contains 1350ft. superficial of heat- 
ing surface, and 45ft. superficial of grate surface. The hopper 
space is 52ft. in length and 17ft. in width; it is divided into five 
equal compartments by means of transverse bulkheads carried 
up to a level of 3ft. 9in. above the deck. These five compart- 
ments are further subdivided by means of a specially strong 
iron keel formed of one centre plate 26in. in depth and 1}in. 
thick, and two side plates of the same depth, and each jin. 
thick, all rivetted together. To this keel, and to the side bulk- 


heads of the hopper space, are hung the doors—twenty in num- |’ 


ber. The hopper doors consist of a wrought iron frame, as shown 
above, to which plates the full size of the doors, viz., 10ft. by 
4ft. 2in., are rivetted, the space between the plates being 
filled in with Portland cement concrete. The door hinges are 


steel 3}in. in diameter, driven by a deck engine under the 
bridge. The deck engine is three-cylinder, Willans’ patent, of 
6 nominal horse-power, and supplied with steam from the main 
boiler. The majn shaft is provided with pinions and sliding 
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the whole five compartments can be discharged simultaneously, 
or any one or more can be discharged separately. Water ballast 
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the nature of the refuse, which is such as could not be dis- 
from an ordinarily shaped hopper. The vessel will 


tanks are provided at the side of the hopper compartment with | carry a crew of one captain, five seamen, one engineer, and two 


Fig. 1. 
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BAXTER'S FIELD KITCHEN, 


® special steam placed in the stokehole for emptying the 
same, The are 4in, longer and wider at 


the bottam than at the top; this is rendered necessary owing 


firemen, and due provision has 
been made for that number in 
fitting up the forecastle. The 
engine companion and wheel- 
house are of angle iron frames 
and wrought iron plates. Pro- 
vision is made on board, for the 
electric light so as to facilitate 
loading at night when requisite. 
The cost of the vessel com- 
plete has been £12,000, viz., 
£11,696 amount of Simons and 
Co.’s account and £500 for 
electric light. 

Mr. John Brodie, M. Inst. 
M.E., now Town Surveyor and 
Harbour Engineer of White- 
haven, superintended the con- 
struction of the vessel in his 
capacity at that time as chief 
mechanical engineering assistant 
in the city engineer's office. The 
specification was prepared by 
Mr. Clement $Dunscombe, 
M.LC.E., city engineer, to whom 
weareindebted for the preceding 
information and the drawings 
from which our engraving has 
been prepared. 


ANEW FIELD KITCHEN. 


Troops on service in the field, 
engineers and surveyors engaged 
on field work, tourists, and 
others, have often experienced 
the inconvenience resulting 
from attempts to light fires for 
cooking operations in the open 
air. When to the difficulty is 
added that arising from damp 
or unsuitable fuel, this incon- 
venience is largely increased, 
and the delay fatal to com- 
fort and even health. We 
have recently inspected in 
operation an invention by Cap- 
tain Baxter, of the Royal Engi- 
neers, which is both rapid and 
effectivein obviating the obstacles 
referred to; while its extreme 
simplicity and portability 
recommend it for the use of 
all classes of travellers whose 
needs may be those above- 
mentioned. In principle this 
invention consists of series— 


in number, accarding to requirement— 
the central tubes of which, when the kettles 
the other, form @ continuous flue on 
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made of tough mud steel and the pins of phosphor bronze. At * \ ZB 
the level of the deck is placed a fore and aft box girder which \ yy 
carries the gearing by which the hopper doors are opened Ss. GY; 
and shut. This consists of a main shaft of Bessemer . S K ff" 
Pig WN 
SS 
clutehes lor throwing it in and out of gear, wi rum shafts  —— 
which extend fore and aft of each hopper space, and upon which Pd 
spur wheels and drums are keyed; cast iron 
Seg placed on the transverse bulkheads to mild steel which may be two 
inks 1jin. thick, which connect them to the hopper doors, of annular kettles, 
The clutches on the main shaft are so arranged that either are placed one @ 
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chimney, in which the combustion of the wood or other fuel is 
maintained by the strong induced draught. In a recent experi- 
ment witnessed by us, when four of the kettles referred to, con- 
taining 134 gallons of water, were used, boiling commenced ten 
minutes after the fire was lit, and in twenty-five minutes 
potatoes were thoroughly cooked. The consumption of ordinary 
waste wood during this process was but 8lb., a bright, full 
fire being maintained ay ut, and every particle of the fuel 
being thoroughly consumed, The strength of the draught— 
which had to be greatly checked in consequence of the lightness 
of the fuel used—assured us that any sort of combustible matter 
would burn freely, enabling cow or camel’s dung, dried grass, 
&c,, to be used in the absence of any other more suitable fuel. 
It is scarcely necessary to say more to demonstrate the utility 
of Captain Baxter's invefition, which we hear has been very suc- 
cessfully tried by the military authorities in competition with 
the army field kitchen at present in use. . 

Our illustration shows a series of four kettles placed in readi- 
ness for operation, as also the extremely portable appearance 
they present as packed when vut of use. The kettles being 
made of diminishing sizes, enables them to be packed one within 
the other, the whole fitting into an outer case which serves as a 
stand, and ash-pit when the fire is lit. These kitchens are 
made of several patterns and sizes, suitable not only to the use 
of travellers and soldiers, but to that of boating and sporting 
parties, contractors, tricyclists, workhouses, prisons, factories, 
schools, soup kitchens, and for cooking food for cattle and 
hounds. The sets include also the useful frying-pan, which can 
be employed when required above the flue. We ol examined 
the various patterns of Captain Baxter’s patent, manufactured 
by Messrs, Adams and Son, Haymarket, London, who are 
the sole makers, and they seem to us to be well suited to the 
use of the different classes of travellers and others for whom 
they have been designed. 

One important advantage besides those above-named, which 
it appears to us may well be claimed for the invention, is the 
adaptability of the system for cooking in open boats. A little 
sand strewed below the flue on the bottom of a boat would suffi- 
ciently guard against any accident which the few falling embers 
might otherwise cause. It may be added that not only are the 
kettles self-contained when packed, but that they afford space 
for the storage of _ mugs, filter, and canister for stores, 
which is ingeniously availed of by the manufacturers. So 
extremely portable is the whole arrangement that a field 
kitchen capable of cooking for seventy men can be carried by a 
single individual. 


DISCOVERY OF THE FOUNDATIONS OF A 
ROMAN BRIDGE IN THE RIVER TRENT. 


In the course of carrying out large dredging and other works 
for the improvement of the Trent navigation which connects 
Hull, Grimsby, and Goole by water with Birmingham and the 
Midland canal system, a most interesting discovery has been 
made, and one which seems likely to receive more than an ordi- 
nary share of attention from antiquarians and historians. On 
the passing of the Trent Improvement Act last spring, the Navi- 
gation Company commenced operations in a reach of the river 
lying between the villages of Collingham and Cromwell, north of 
Newark. Near the former of these is supposed to be the Roman 
station of Crocolana, and the latter is given by Carlyle as the 
nursery of the Cromwell family. The works in progress include 
a large amount of dredging, the quantity of material already 
removed from the river bed amounting to some 50,000 yards, 
and it was during this operation that the workmen came across 
what had been formerly mistaken by Trent boatman for a 
sunken barge or keel, but what proved on further probing 
and careful examination to be the pier of an old wooden 
bridge; about 40ft. or so closer to the north bank, another of 
similar appearance was found, and it is presumed there are six 
or seven of these forming the whole bridge. A decision 
was come to by Mr. Rofe, Mining Institute, C.E., engineer-in- 
chief, to blow up the two piers obstructing the navigable 
channel with dynamite. This was done carefully and effectually 
under the superintendence of Mr. Whieldon, surveyor to the 
company, and Mr. Johnson, of Tower-street, Dudley—acting for 
the Explosives Company, of St. Swithin’s-lane, E.C, As this 
“record of old time” lay in mid-channel 4ft. or 5ft. under 
water with a strong current running, it was fully expected 
that holes would have to be drilled into the solid masonry 
and the shots fired by electricity from the shore. This 
being a very tedious and expensive method, Mr. Johnson 
decided to try much easier, but still more risky, means. The 
dynamite having been made up into waterproof packages of 
10 Ib. each, the operator, with surveyor and assistants, started 
in a small boat, guided by ropes from each side of the river, to 
the scene of action. On arriving immediately over the old 
foundation, which was found to be diamond shape, a charge was 
lowered on to the one end, All being ready, the fuse was 
lighted, and the boat drawn rapidly down the river out of 
harm’s way. Inspection proved that the old obstacle had been 
hit very hard. Another heavy charge was then placed in the 
centre, and exploded in a similar way, bursting the whole 
structure, and throwing upan immense cone of water, the falling 
spray from which was driven by the wind at least 200 yards 
away. Eight shots in all were fired, the last of which made a 
clean job by blowing up the old oak centre baulk and cross-pieces, 
the whole lot floating down mid-channel like a huge whale. In 
three hours, eight charges, judiciously disposed, completely 
wrecked the remains of a work which have withstood the action 
of weather and water for sixteen centuries or more, and over 
which many a hard-contested struggle has taken place, as shown 
by the numerous human sculls and bones which have been 
dredged up. <A portion of wood and stonework was, however, 
afterwards recovered, and excavations are to be made with a 
view to finding and preserving another of the remaining piers. 
From observations previous to blasting, it appeared that the 
foundations were formed of wood set in Lancaster or a some- 
what similar stone; the oak walings and baulks were black and 
hard, but mostly in good condition; the work was still quite 
hard and adhesive; the walings were tied across through a large 
centre baulk by tie pieces of wood having octagonal heads, 
through which wedges had evidently been driven to keep the 
structure together. There is room for doubt whether any 
similar structure of wood now remains in such complete pre- 
servation, although in Rome itself some traces of a wooden 
bridge, supposed to be either the Pons Aetnilius or the Pons 
Sublicius, have been seen in the Tiber, but they do not appear 
to have been distinctly recognisable. From Ralue, or Leicester, 
the ancient Fosse-road makes its way through Vernometum and 
Margidunum, thence by the Trent banks to Lindum, or Lincoln. 
Between Margidunum and Lindum two stations are given in the 
“History” of Antoninus, the sites of which have been a matter of 
some dispute among the learned. Of these two, Crocolana 
seems to have taken yp its position, by general consent, at 
Brough, near (Collinghgm; and Ad Pontem, the other, is 
generally placed at; Farndon, At first it would appear that the 


position of Ad Pontem had been solved by the discovery near 
Collingham, but the distances given by Antoninus do not there 
correspond, and the bridge now traced can only be fixed upon 
as adjacent to the station Ad Pontem by the supposition 
that Crocolana and Ad Pontem have been accidentally 
transposed in the Iter of Antonine. Local historians 
have attempted to fix the position of Ad Pontem at Newark and 
Southwell. There are really no proofs in existence which go to 
show that Newark was a Roman station, but Southwell, if it 
was not actually the Ad Pontem, bears evidences of having been 
held by the Romans as an advanced post across the Trent in 
their northward advance. As the Romans were excellent 
engineers, it is probable they were not particular to a bridge 
or two across the Trehenta, the banks of which, for commercial 
and other reasons, would at that time be very populous, and the 
bridge now discovered was probably a connecting link between 
the district of Lindum and Crocolana and the station Ultra 
Trehentam—Ad Pontem or some other—on the way northward. 

It may be mentioned in connection with these works for the 
improvement of the river Trent—a matter which Staffordshire 
manufacturers take great interest in—that there appears to be 
some possibility of an agreement being come to between the 
Navigation Company and the Corporation of Nottingham, who 
have hitherto strongly and rather ill advisedly opposed the 
proposals of the company. The Corporation are to subsidise 
the company, and in return the company is to commute the 
river tolls on sanitary cargoes, to give the Corporation an 
ex officio representative on the directorate and control of certain 
flood works within their municipal boundary. Such an agreement 
would no doubt save a most costly parliamentary struggle, and 
will be viewed with favour by many interests in the Midlands, 
which are anxiously looking forward to improvements in our 
system of inland navigation and water carriage. 


VERTICAL TANDEM ENGINE. 


WE illustrate on page 352 a vertical tandem compound sur- 
face condensing engine constructed by Messrs. Worth, Mac- 
kenzie, and Co, of Stockton-on-Tees, for Messrs. Foster, 
Brotherton, and Co., timber merchants, of the same town, to 
replace an ordinary high-pressure engine, under guarantee that 
the saving in coal should be at least 50 per cent., and in town’s 
water 90 per cent. The existing engine had a single cylinder 
18}in. diameter by 4ft. stroke, making 36 revolutions per 
minute, and driving the mill shaft, at 116 revolutions, by spur 
gearing. The boiler was 6ft. diameter by 24ft. long, with one 
flue, and worked at 60 lb. pressure. 

The compound engine has one high-pressure cylinder 12hin. 
diameter, the lower flange of which is bolted to a distance piece 
Yin. deep carried on the top flange of the low-pressure cylinder, 
which is 20in. diameter. The high-pressure piston has two 
external rings of hard bell metal, and one internal ring of steel, 
and is secured to the rod by a nut with a steel pin through the 
nut ; to prevent this nut from working loose there is an octa- 
gonal recess 3in. deep cast in the top side of piston; this recess 
is about lin. across larger than the hexagon nut, and is slightly 
dovetailed and run up with patent metal after the nut has been 
well tightened up, making a thoroughly secure job. The stroke 
of both pistons is 18in.; the piston rod is of forged steel, 3in. 
diameter for the lower cylinder, and 2{in. diameter for the 
12}in. cylinder, and passes through gun-metal bushes in the 
distance piece, and is made tight by one gland. By this arrange- 
ment the piston rod between the cylinders is never exposed to 
the air, room is saved, and the gland is found to keep tight with 
very little attention. The crosshead is of cast steel, and is 
secured to the piston rod by gib and cottar, so arranged that 
by reversing the position of the same the rod can be forced out 
of the crosshead when required. The crosshead shoe bears on 
a motion bar of hard cast iron, which is secured to the planed 
face of the column by turned bolts. The cylinders are carried 
on two wrought iron pillars at the front and on one cast iron 
column at the back. The condenseris usually cast in one with this 
column, but in this engine, as there was a possibility of damage 
through frost when the mill is idle at Christmas holidays, it 
has been considered better to make the condenser independent 
and of wrought iron. The condenser is 2ft. diameter by 2ft. 6in. 
long, and contains 162 tubes of brass ; the total surface is 
84 square feet, and the vacuum varies from 12} 1b. to 134 lb. 

There is one pump 6in. diameter by 18in. stroke, the bottom 
end of which is the air pump and the top end the circulating 
pump; it is lined with gun-metal, and has gun-metal bucket 
and rubber valves on brass grids. There is an air valve fitted 
on the cover between the valves of the circulating pump, by 
means of which the quantity of circulating water can be regu- 
lated, and which has the further effect, in combination with 
large air vessels, of keeping the pump noiseless. The air pump 
delivers to a hot well situate at the front of the engine, from 
which the feed pump, 2}in. diameter by 3in. stroke, drains its 
supply. The pump is driven by an excentric cast in one with 
the valve excentric, and there is an arrangement in the hot well 
to prevent any grease being pumped into the boiler. 

The connecting-rod is of wrought iron, and the bearings in 
the same are of phosphor-bronze, and 2}in. diameter by 4in. long 
for the small end and 3}in. diameter by 5$in. long at the crank 
ends, The disc is of cast iron with a steel pin, and has a wrought 
iron hoop 4in. by lin. shrunk on. The excentric sheaves and 
straps are of cast iron, and the valve excentric is 4in. broad ; 
the excentric rod is of wrought iron, and the double-eye is made 
unusually large, and provided with a brass block adjustable by 
wedge and nuts to take up any wear. 

The slide valves are of the hardest bell-metal, and have 4in. 
travel; the lap is 1,4;in. at top, 1y;in. at bottom, and lead in. 
at top and jin. at bottom. The governors are of the high-speed 
type, and work directly on the equilibrium valve without the 
intervention of any levers, and are able to control the engine 
under the most sudden changes in the load. 

This engine is coupled directly to the mill shafting, and is 
driven at 118 revolutions per minute by the same boiler and at 
the same pressure, and the results of twelve months’ working are 
as follows :—Value of coal consumed by high-pressure engine 
18}in. cylinder, 4ft. stroke, £99 1s. 8d.; ditto by compound 
12$in. and 20in. cylinder, 18in. stroke, £34 7s. 9d.; saving, 
£64 13s. 1ld. Water used by the high-pressure per week, 
14,000 gallons; ditto by the compound under, 1000 gallons; 
saving, 13,000 gallons. The water of the river Tees is used for 
condensing, but is quite unfit for boiler feeding. The 1000 
gallons named of town water is used to make up waste. 

This engine was intended to develope 85-horse power, 
but there has as yet been no opportunity of indi- 
cating it with a full load on. We therefore publish dia- 
grams taken from another similar engine, the dimensions of 
which are as follows:—Diameter of high-pressure cylinder, 
12kin.; diameter of low-pressure cylinder, 22in.; stroke of both, 
18in.; revolutions per minute, 120; air pump diameter, 7in.; 
stroke, 18in.; condenser surface, 116 square feet, The dimen- 
sions of the cylinders for these engines were worked out in 


accordance with the rules given in THE Encrnger of October 
17th, 1879, and the latter engine was intended to indicate 100- 
horse power, with 70 lb. initial pressure, and it will be seen 
from the diagrams that the actual result works out very Hanes § 
in accordance with the rule, indicated power being 1028, wi 
initial pressure of 68 lb. and 69 lb, respectively. This engine 
replaced a double 12in. cylinder high-pressure engine, and is 
driven from the same boiler at 20 lb. higher pressure, but 
through a considerable length of steam pipe. Steam can be 
easily maintained to indicate the 100-horse power with the com- 
pound engine, but could not be kept up to drive the non- 
condensing at more than 50, and the consumption of fuel with the 
latter engine was 50 per cent. more. Engines of this descrip- 
tion, being surface-condensing, can be used wherever a supply 
of cold water can be had, no matter how dirty or salt that 
water may be. They are safer and require less attention thana 
high-pressure engine, as the feed will take care of itself for 
hours together, and the boilers may be worked three times as 
long without being cleaned out. 


THE HEALTH EXHIBITION. 


THE Executive Council of the International Health Exhibition 
have made the following report to his Royal Highness the Prince 
of Wales, President :— 

We have the honour to report that the International Health 
cloning day, having been ‘fhe Exhibition has’ been open 
closing day, having been 37,168. e ibition has a) 
151 days, we five days less than the Fisheries Exhibition in 1483. 
The fact that 4,167,683 admissions have been registered during the 
hours this Exhibition has been open incontestably proves the public 
approval of its objects, and also demonstrates the great value, for 
exhibition purposes, of the ground at the disposal of the Commis- 
sioners of 1851. Even this site, however, extensive as it is, was 
found in practice very restricted for the full accommodation of the 
recent Exhibition and the comfort of the numerous visitors. The 
close attention given to the various exhibits, together with universal 
good order, has been a characteristic feature of the Exhibition 
throughout. Notwithstanding the large numbers, as high as 71,884 
in one day, which have thronged the gardens and buildings, no 
injury has been done, no loss sustained. 

The Exhibition has comprised the exhibits of 2109 exhibitors, 
supplemented by the Chinese Exhibition, and the collections for- 
warded by the Japanese and Siamese Governments, and also by some 
exhibits which we deemed it proper to form, or to assist in forming, 
as being beyond the scope of ordinary exhibitors. Such were—(1) 
The historical series of dress exhibits. (2) The display of the 

wer of electric light for external and internal lighting, as also 
for ornamental display. (3) The Tartar mares from Orenburg, 
and the preparation of Koumisson the spot. (4) The sanitary and 
insanitary houses, also as having a special scientific educational 
value. (5) The hygienic laboratories, biological and physical. (6) 
The formation of a library of sanitary works and | a Of these 
it is hoped by many persons that the library and the laboratories 
may have more than an ephemeral existence. 

he library, containing already a valuable collection of publications 
and Government papers on sanitary matters from all parts of the 
world, would—if made accessible free of charge throughout the 
year to the many who take an interest in sanitary questions, and 
supplied with the various publications and papers from time to time 
issued on such matters—doubtless be of very great utility. It 
would enable those interested readily to ascertain recorded facts, 
and thus remove misapprehension on matters of vital import to the 
well being of the nation. 

The maintenance of the laboratories would ensure a means of 
sani research and teaching for the future which England has 
not in the past. In these laboratories studies could be carried 
on and teaching could be given of a kind similar to that which is 
afforded by various foreign institutions which have been established 
in the interests of the public health. These studies have a direct 
bearing on the solution of health problems which not only affect 
the well being of communities, but exercise an gp influence 
on agricultural and commercial interests. ith your Royal 


Highness’s permission, we would propose to consider further these . 


matters, and perhaps make suggestions for your Royal Highness’s 
consideration. 

The educational division of the Exhibition, mainly displayed in 
the City Guilds Institute, contained a very good representation of 
the most important educational mo ts, and deserved the close 
study given to it by those specially interested in education. It 
would be impossible to enter into details about the various elements 
of this Exhibition; but the gymnastic exercises for boys and girls, 
conducted under the guidance of the educational division of the 
Exhibition, met with approval from the public and from educational 
authorities. 

In order to make this undertaking as useful as ible for 
advancing knowledge, arrangements were made for holding a series 
of conferences, and for the delivery of lectures on subjects connected 
with public health and education. These conferences were con- 
ducted under the superintendence of various societies. They dealt 
with many subjects of public interest; and it is believed that much 
useful information was thereby diffused, and that in some instances 

ractical results of value to the public health may be expected. We 
oes the honour to transmit a complete set of the literature of the 
health branch of the Exhibition, comprising, in volumn form, 
twenty-eight handbooks and the reports of fourteen conferences 
and thirty-eight lectures. Those connected with the educational 
branch will accompany our further report. 

The expenses of the Exhibition, both in its organisation and 
maintenance, have been heavy. The magnitude of the work which 
was done will be fully demonstrated in our final report, which we 
shall shortly make; but we are already enabled to state that no call 
will have to be made upon the guarantors, and that we shall be in 
a position to return the several deeds of guarantee. 


SocrETY OF ENGINEERS.—At a meeting of the Society of Engi- 
neers held on Monday evening, November 3rd, 1884, at the West- 
minster Town Hall, Mr. Perry F. Nursey, vice-president, in 
the chair, a paper was read ty Professor Wanklyn on “ The 
Cooper Coal-liming Process.” The author commenced by _ 
a number of analyses of coal, and after entering upon seve’ 
details he arrived at the conclusion that the coal used in gasworks 
contained about 1 per cent. of sulphur. He then went on to 
state that when gas was made part of this sulphur entered into 
the gas. To rid the gas of the sulphur cost 8d. or 10d. in labour 
and material, and 8d. or 10d. in interest on "oem per ton of coal 
carbonised, and entailed upon the gasworks the creation of one of 
the worst nuisances in the whole range of manufacturing industry. 
Cooper’s coal-liming process remedied this state of things, and 
enabled a gasworks to produce pure gas without creating a 
nuisance, and with considerable advantage. The author then 
explained the Cooper process, which consists in the addition of 
about 4 cwt. of quicklime to every ton of coal carbonised. The 
lime is slaked with its own weight of water, and is mixed with the 
coal when being charged into the retorts. The exact modus 
operandi of the oxide purifier was described, and an indirect result 
of coal-liming mentioned. When the coal-liming process is in full 
operation, as at the Tunbridge Wells Gasworks, the oxide purifier 
is transformed into a dry scrubber, the function of which is to 
bring about a combination between traces of oxygen and traces of 
sulphuretted hydrogen existing in the on its entrance into the 
oxide purifier. Coal-liming, Professor Wanklyn stated, was singu- 
larly fee from drawbacks of any kind. The cost of the lime wag 


more than repaid by the extra ammonia, The coke was increased 
and improved, and the furnace was not injured, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—Asuer and Oo., 5, Unter den Linden. 

VIENNA.—Mcssrs. and Co., Booksellers. 

LEIPSIC.—A. Twizrmeyrer, 

NEW YORK.—Taz Witmer and News Oompaxy, 
81, Beekman-street, 


TO. CORRESPONDENTS. 


public, and intended for i in this column, must, in all 
legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be fi to the i 

No notice will be taken which do not comply 
with these instructions, 


Constant Reaper.—W. F. Stanley, Great Turnstile, Holborn, London, W.C. 
W. T.—There is no other difference. Some makers like crossed rods, others 


do not, 

W. H. 8. anv Son.— We do not know of the existence of any new: 
the kind in Canada, 

W. M. —— Kirkaldy, West India Dock-road, B., and most marine 
boiler. . Consult our advertising col (2) The Analyst—Ballitre, 
Tindall and Cox, 20, King William-street, Strand. 

J. R. C. (Blairgowrie)—// you address a note to the head of the department 
South Kensi » he will tell . Binns’ “ Treatise on Drawing” has 
been a favourite work with South Kensington students. 

P. H.—The number of specifications has increased so enormously under the 
new law that it would be impossible to publish abstracts in way you 

s best the Patent-office proposes to publish a complete illustrated 
y set of abstracts. 
8. L, (Portsea).— The boiler must be worked under the same conditions as a 


n, corrosion 

more than likely, however, that the boiler is pretty well furred, no danger 

pda nde pater mgs save that the scale will be loosened and removed by the 
water. i 


FLUE TERMINALS. 
(To the Bditor of The Bngineer.) 
Sim,—Can any reader tell me where Billing’s patent flue terminals are 
now to be = HIGHLANDER. 
November lst. 
HERTFORD WATERWORKS, 
(To the Bditor of The Engineer.) 


been executed in 1883, w! it was last July. We take 
unity of adding that this tube well is quite equal to supplying 


at the various railway stations ; or it can, if be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. £0 14s. 6d. 

Yearly (including two double numbers) .. £1 98. Od, 


n 
credit , an extra charge of two shillings and sixpence per annum will 


advice tothe Paper Copies may be had, of preferred, at 

Remit Post. order. — Australia, British 

Columbia, "British Canada, k, 

Newfoundlan 
Swi 


Portugal United Sta‘ 
West Coast of Africa, West : “J 
India, £2 


China, Japan, 


Remittance by Bill in London, — Austria, ere Bae 8 and Algeria, 
Greece, Ionian , Norway, Panama, Peru, Spain, Sweden, 
Chili, £1 16s. Born: lon, J and Singapore, £2 0s. 6d. Manilla, 
Sandwich tale 
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*,* The charge for Advertisements lines and under is three 4 


practical regularity, be i 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Adverti. nd ublishing Department a the 
. George Leopold Riche; all 
letters to be addressed to the Editor of Tux Enoiweer, 163, Strand. 


First 

“ Electric 

C.E., F.R.S. 
CieveLtanp Institution oF — Monday, Nov. 10th, at 


7.80 p.m.: (1) List of elections since last meeting. (2) Annual —— 
ieee (8) Inaugural address by the ent, Mr. Cc. 


Now 18th, the following papers will be read “On the Theory xf 
‘ov. 1 
ts, ularly in reference to All Curren 


ref wo 

to the Same Circuit,” by J. ———_ F.R.8., 
Member. (2) ‘An Account of Experiments with Alternate Curren 
Machines,” by Professor W. Grylls , F.R.S8., President. 
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SHIPBUILDING IN THE ROYAL DOCKYARDS, 
WE recently dealt briefly with the building of men-of- 


that wooden ships should be built under cover in well- 
ventilated sheds, and as slowly as possible, Accordingly, a 
great many ships were put on the atocks at one time, and 
work was done tediously on them, Thus our old line-of- 


_| naval architects, admirals, captai 
,| to be a splendid vessel—a 
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battle ships were some years under construction. Their 
timbers became thoroughly seasoned before launching; and 
time was allowed for the development of latent defects; so 
that if at the end of three or four years a timber or a knee 
was found to show symptoms of dry rot, it was at once 
removed. Even in time of war, ships were built as slowly 
as might be. The traditions of the timber age have been 
tuated in the iron age. Ships are laid down 

in considerable num and a little is done now 
and a little again, just as though iron became seasoned and 
improved after being worked into a hull. Furthermore, 
the sums voted for the construction of ships in any one 
year are small, But no First Lord of the Admiralty likes 
to go to the House with the Naval Estimates unless he 
has something imposing to put before his hearers, If his 
Government is accused of neglecting the best interests of 
the nation, he triumphantly produces figures which show 
that so far from this being the case, there are a dozen first- 
class ironclads and a swarm of smaller craft being built. 
Parliament is pleased and votes the money asked for, quite 
overlooking the fact that the same ships have done duty 
in the same way for years and years. They may have even 
done a good turn to Government after Government. It 
may, of course, be said that there must be an end to this, 
the ships will be launched at last. Thisis true; but if 

a dozen ships are launched in one year, each of which 
has been six years under construction, the whole twelve 
only represent two vessels a year; while very simple 
manipulation has made the country believe that it is 
getting twelve ships a year. Of course, if the state- 
ments of First Lords were sifted, the truth would 
be discovered statements = sifted. 
Questions are or y purposes, and by the Oppo- 
sition, and the party geen naturally brushes them 
aside, and so reform becomes impossible. We are always 
goin to have a splendid Navy. First Lord after First 

has told us as much, But we never have it. 

One of the direct results of the slow progress of con- 
struction is that the ships when completed are to a great 
extent compromise ships. They are the subjects of per- 

tual alterations, and, we may say, expense. When a vessel 
ike the A —— is nine years under construction, it is 
unreasonable to suppose that she is very like what she was 
intended to be at the outset. It is urged that this is not a 
defect in the system, but an advan No reasoning can be 
more erroneous. Let us suppose that an ironclad can be 
built in three years. About this there seems to be no 
doubt at all among private shipbuilders. In nine years, 
then, three ships could be turned out, each, we may 
perhaps admit, an improvement on its cessor. 
At the end of the first three years we would have one 
good ship added to the Navy; at the end of the 
second three years we would have two ships, and at the end 
of nine years three ships. On the Government system 
we have to wait nine years, and then we get three shi 
every one of which is a compromise. They have all been 
altered more or less, and we have no difficulty in seein 
that the price of these ships, thus built and unbuilt, a 
altered and patched, must be very greatly in excess of the 
cost of three ships built straight away from the original 
designs. It would be difficult to make anyone outside a 


b | Royal a believe the extent to which alterations are 


made and waste of material and money incurred. A 
volume might be written on the subject. would the 
builder of a merchant steamer say if, after the hull was 
completed and decked, the position of every hatchway 
had to be changed, and the hull had new beams and 
frames put in to render it stronger than it was before, 
in order to carry deck loads for which no provision was 
originally made? To make such changes, the result of an 
afterthought, is to nearly double original cost, while the 
Fr must of necessity be to a large extent imperfectly 
one. 

Recently we have said a good deal about tected 
cruisers built in private y Such a vessel as the 
Esmeralda is a long way in advance of any cruiser built 
by our Government; but it is not in unarmoured cruisers 

one that merit is to be found. Mr. Samuda has con- 
trived in the Riachuelo to combine corditions which 
before she was designed were pronounced to be impossible 
of attainment in a single ship. This Brazilian ironclad 
has tremendous gun power, thick armour, and great speed ; 
she is the fastest ironclad afloat, and has enormous 
distance steaming capacity. When she was described last 
April at the meeting of the Institution of Naval Architects 
criticism was silenced, and she was publicly admitted by 
and engineers alike, 
p that any nation might 
rejoice to include in its fleet. The Riachuelo has a dis- 
placement of abuut 6000 tons. She has an armour belt, 
steel faced, 250ft. long, llin. thick, in the wake of the 
boilers, engines, and ines, 10in. thick elsewhere 
above water, and from 4in. to 7in. thick below water. She 
has two 10in. turrets, each mounting two 20-tcen steel 
breech-loaders, equal to piercing 18in. armour. The turrets 


t | are further protected by two 10in. breastworks. She can 


steam at 16°25 knots, and can run 4000 miles at 15 knots 
without re-coaling. Sir E. J. Reed, speaking of this ship, 
after referring to the taken in a by him- 
self, Mr. Barnaby, Admiral Azevedo, and . Cavalho, 
said, “ Not only has Mr. Samuda and his very able staff 
put a very great deal of scientific skill into the construction 
of this vessel, but they have also displayed ‘an immense 
amount of courage in order ‘to undertake its construc- 
tion in all the conditions imposed.” Mr. White 
called her “a triumph,” and the most powerful, swift, 
and best armoured second-class ironclad afloat. The 
Riachuelo was built in less than three years, and her 
cost. was probably one-half that of any vessel we possess 
which would dare to fight her. Few or no alterations 
were made in her. Her design was carefully elaborated, a 
rigid specification was prepared, and both were adhered 
to. “You see,” said a docykard official to us on one 
occasion, “there is such a lot of messing about with our 
ironclads, they are bound to cost a lot. You may have 
one at work another gang 
to at the same time, How can we get on fast? 


only wonder some ships ever get finished at all.” In the 
case of the Riachuelo there was no “ messing about.” We 
force, that the highest 
t is A with some force, ig 
available talent is employed at Whitehall in designing 
English ships of war. We have no desire to dispute 
this. But the talent is not permitted to have quite its 
own way. There are red tape and tradition. All Govern- 
ment departments tend to develope grooves, and the groove 
may degenerate into a rut. Thusif it comes to be understood 
that an ironclad must be big and enormously ——— if 
she is to be serviceable, no encouragement will given 
to any one who attempts to say, like Sir E. J. Reed, that 
she need be neither big nor costly. Again, there is no 
conceivable stimulus to get out of the ve. If the Ria- 
chuelo had been designed at Whitehall and built at Pem- 
broke, not a soul concerned in the design and construction of 
the ship would have been one penny the better of it. If Mr. 
Barnaby could design a disastrously bad ironclad—which we 
do not believe—he would be none the worse for designing her 
and buildingher. There isnoreasonon earth why better and 
better ships should be designed year after year by Govern- 
ment officials. But the case is wholly different with the 
private builder. When a foreign government comes to this 
country and stipulates for a ship to fulfil certain con- 
ditions, it is immensely to the advantage of the builder 
to make her as as she can be. The success of a 
venture of this kind means fame and fortune to the 
builder. It means that his yard will be busy when 
the yards of his rivals are empty. It means that 
he can in the future fix a price certain to pay a 
good profit. We do not wish to be personal, but we 
cannot avoid using names. Let our readers contrast the 
position, as naval constructors, of Mr. Barnaby, working 
on a fixed salary as a Government official, and Mr. 
Samuda, working for himself, and ask themselves, other 
things being equal, which is the more likely to turn out a 
perfect man-of-war? Which is the more likely to complete 


that man-of-war with despatch? There can be but one. 


answer. Government service is not, never was, and never 
can be the best stimulus for the display of talent. A con- 
scientious man will do his duty, and more; but experience 
shows that conscientiousness left to itself means mediocrity, 
and this, through nofault of theGovernmentofficial. He does 


whathethinksto behis best; butitisnot that of which, under’ 


more favourable conditions, he would be capable. Stimulus 
is wanting. The result is that talent does not always rest 
content to serve Governments. Sir E. J. Reed left the 
Admiralty. Mr. White has followed suit. Nor is this 
migration of talent confined to Whitehall. Woolwich 
knows what it means full well. 

To sum u 


recourse to private than by adhering to the existing 
system. e believe that what is found to work well by 
foreign Governments is worth trying by our own. We 
want ironclads. Why should not certain stipulations be 
laid down, and private firms be invited to tender for the 
construction of, say, a couple of second-class—as far as 
dimensions are concerned—armoured ships ; the designs 
not to be prepared at Whitehall? With such an example 
as the Riachuelo before us, to say nothing of ironclads 
built by other firms than that of which Mr. Samuda is 
the head, it would be foolish to assert that there is 
not enough private talent, and skill, and plant in the 
country to turn out a satisfactory ship. The cost of the 
experiment would be very small, and we are unable to see 
how it could be otherwise than perfectly successful, which is 
much more than can be said of all the ships constructed in 
Government dockyards. We seldom hear of one indeed 
which does not require alteration after she has been in com- 
mission ; and some of the mistakes made seem to be of the 
nature of great blunders. We need not go far for an illustra- 
tion. The Agamemnon has been years and years under con- 
struction. It is found now that she is put in commission that 
she will not steer. Sir John Hay asked in the House on 
Monday night some questions about her. In reply, Sir 
T. Brassey said that the steering of the Agamemnon up to 
nine knots is satisfactory. “ At higher speeds it is found 
difficult to steer an accurate course the 
of her screws. The turning powers are at all speeds. 
Similar cases have nano in other ships, but have been 
overcome with better acquaintance with the ships. It is 
not proposed to make any alteration now, but if on arrival 
at ta the difficulty has not been overcome, orders will 
be given to increase the sary part of the rudder, which 
may take about a fortnight, at an expense of, perhaps, 
about £200 or £300. The case of the Ajax is similar.” 
That is to say, that she can only be kept straight by 
running the port and starboard screws faster and slower, 
as she yaws right or left, a system obviously not con- 
ducive tos That the ement of the rudder will 
do much good we take leave to doubt, if, as is stated, the bad 
steering is due not to want of rudder area, but to the form 
of the stern. 


_ THE TOWER BRIDGE, 


WE illustrated: last week the two designs presented by 
the City architect to the Common Council on 29th October, 
at a special meeting called for the purpose at the Guildhall, 
and one of which desi, bascule bridge—was unani- 
monsly adopted as the: basis for a Bill in Parliament to be 

romoted during the coming session. We hail with satis- 
action this unprecedented unanimity so far as it betokens 
another forward step towards a much-needed work; but 
if it be seriously intended to proceed on the lines indicated 
in the architect’s report, our satisfaction goes no farther, 
and we fear that one more failure is to be added to the 
many that have become associated with the scheme of a 
Thames crossing below London Bridge. As this matter 
has now been so long before the public, and has at 
intervals been the subject of parliamentary investiga- 
tion for the last ten years, and as it bids fair to 
settled very soon, we shall probably have to recur 
again and to what be one of the most 
important Jy ¢ works of the metropolis. For the con- 
venience of qur readers, we will recapitulate the various 


we wish to repeat that more is to be 
expected in the = of developing our naval strength by - 
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stages in the of the scheme up to the present 
time. In the year 1866 the report upon the City traffic 
by Mr. W. Haywood, the engineer to the Commissioners 

Sewers, brought prominently into view the growing 
need for East End communications, and among the 
improvements suggested was that of a bridge at or near 
the Tower. But although this was even at that date an 
old question, Mr. Haywood was far ahead of his employers; 
anything that might hinder, however slightly, access to 
the wharfs of Lower Thames-street was abhorrent to their 
minds; and the councillors for the Billin te Ward 
enlisted the ready sympathy of the great majority of their 
colleagues in silencing even the suggestions of a bridge. 
The want of communication pressed y on the Eastern 
parishes as well as on the City itself, but their 

rievances found no articulate expression, for the Board 
fhad other work in hand, and even if they had cared— 
which they did not—they would hardly have ventured to 
romote a bridge scheme in the face of the City opposition. 

e loss and inconvenience arising from the convergence of 
traffic to London Bridge continued to increase, and in 1875 
two letters in the Times from Mr. Haywood and from Mr. 
R. M. Ordish again excited public attention by showing 
that the only solution of the traffic difficulty lay in the 
construction of a bridge. At this time, however, the 
question was weet moe for railway as well as road com- 
munication was discussed. To any one who considers the 
growth of railway traffic north and south of London, it is 
obvious that no convenient opportunity for crossing the 
river should be neglected, and it can only be a question of 
a few years before the demand for increased facilities will 
compel attention. The utilisation of the Thames Tunnel 
by the East London Railway has only postponed the diffi- 
culty which will crop up at intervals, ever becoming shorter 
till set at rest by the construction of a railway bridge. 

In 1876-7 the pressure of public opinion had at last 
some effect, and the Metropolitan Board of Works took 
steps to obtain the n powers for the construction 
of a bridge. But no person in authority dared propose a 
proper low-level bridge against the powerful interests of 
the City. The Thames Conservators declared that 
mechanical openings in such a bridge would impede 
navigation ; and the ill-judged compromise of a high-level 
bridge was selected as the scheme on which to seek 

liamentary powers, This plan was doomed to 
ailure from the first. The wharfingers in Thames- 
street asserted that even the proposed headway of 
65ft. was insufficient for masted ships, but their o) 
sition was unnecessary, for a parliamentary committee 
wisely decided that to e traffic of a city up to 
the proposed high level, involving a climb 35ft. higher 
than on London Bridge, could not be entertained, and 
threw out the Bill. Again the matter rested, for the 
wharfingers shadowed forth such immense claims for com- 
pensation if sea-going vessels were shut out—the whisper 
of millions sterling was so ominous—that the complaints 
of Eastern London and the obvious remedy again were 
unheeded, and neither in Spring-gardens nor at Guildhall 
would anyone venture on a low-level bridge. The comedy 
was, however, not yet played out, for in 1883 the Metro- 
litan Board of Works gravely proposed a tunnel, and 

rought evidence to show that the gradients and the lifting 
of traftic, which had been found prohibitory in the high- 
level, would be suitable and appropriate if reversed and 
arranged in a subterranean : in the game 
went on, counsel and engineers received their fees, the rate- 
payers were mulcted of more money, and the scheme was, 
of course, rejected. But, in rejecting the Bill, the committee 
added a recommendation that a low-level bridge, with 
mechanical openings, be constructed, and, with an astute 
appreciation of the real difficulty in the way, added that 
the Corporation, and not the Metropolitan Board of Works, 
be the authority to execute the work. This timely con- 
cession to the dignity of the City, that they, and not their 
West-end rivals, should have the handling of the scheme, 
has been successful. A committee was appointed to pre- 
pare a design, and this has resulted in the unanimous 
ary of the one already referred to. It has become 
evident that the City opposition is no longer to be feared, 
for the majority of the Council have discovered that in 
supporting the extreme views of those more immediatel 
interested in obstruction, they were imperilling the ae 
greater interests of their body, already under the shadow 
of a coming Municipal Reform Bill. 

With every respect for Mr. Horace Jones, the genial 
and popular City architect, we are bound to say that he is 
hardly the man to design the bridge, although he may 
protect the interests of the Corporation in outer 
on a desi If we may be allowed to say so, there is too 
much architecture and too little engineering in his scheme. 
Without in any way pinning him to aot he frankly 
described as a preliminary sketch, we do not think that the 
maker of such a sketch can have a right conception of the 
work in hand. The shape and position of the curved 
chains, the combination of such chains and bracing with a 
lattice or trussed girder, are all ideas long ago ca as 
an erroneous system of construction. Further, the 
placing of two solid piers, each 40ft. wide, in the middle of 
the tide-way, although it may be necessary to the towers 
and system of bascule proposed, are not essential to a 
bascule opening of the same width, and will cause much 
difficulty and expense when, as assuredly will happen, they 
come to be removed. 

It is to be hoped that the Corporation will take full 
advantage of the present opportunity to give London a 
bridge worthy of the site, the P and themselves. 
To those of our readers who may “ unacquainted with 
the mysteries of City government, and who may wonder 
why this scheme has been entrusted to the City architect, 
instead of to the City engineer, we may say that there is 
no such latter functionary, and that Mr. W. Haywood, 
who is so well known in connection with City improve- 
ments, is the engineer of the Commissioners of Sewers; 
and though he has also, the control of the streets, 
and has in that capaci sound views in 
the past on the Tower Bri question, he is a 
rently pot the official to whom the designing of a 


bridge can in usual course be entrusted. It is necessary 
tos plainly, and if the Corporation merely intend to 
leave the design of the bridge to the City architect, with 
such assistance as he may choose to obtain outside his 
office, then the chance of a bridge being authorised by 
Parliament and speedily built isindeed a small one. There 
are still those in the City who would not object to such a 
result, We should prefer to believe that the design put for- 
ward is not only as the architect stated, a hurriedly-prepared 
sketch, but that it is one which may be entirely superseded. 
Much of the failure of the Metropolitan Board of Works 
was due to the circumstance that they also kept the 
designing of their various schemes to their own officials, 
who, while they probably took other professional aid, did 
so only from their own friends, In no other capital in 
Europe would such a course be followed or permitted. 
The notable bridges which have been constructed over the 
great rivers of the world were not so desi q 

The pilgri to Holland and elsewhere, which the 
committee of the Corporation made for the purpose of 
inspecting bridges with mechanical openings, while inter- 
esting and useful, as proving to them that such structures 
were practicable was of no other value. The members of 
the Common Council do not, of course, themselves pretend 
to technical knowledge, although there are able architects 
amen them, but they ought to understand that in no 
branch of engineering do circumstances alter cases more 
than in bridge building; and that the conditions of site and 
pope are never twice alike, and ought to be fully 
studied by many minds to arrive at the best result. In 
some way or other the skill of the best bridge designers of 
Europe ought to be enlisted, and their ideas elicited. For 
the preliminary work in Parliament, as demanded by the 
standing orders, and which must be done immediately, no 
design is necessary. If the exact site be determined, the 
width, levels, and headway of the structure shown on 
the deposited and the property affected by the 
approaches scheduled, then the bridge itself, if kept within 

ese lines and within the recommendation of last year’s 
Parliamentary Committee, may be discussed without undue 
hurry and after careful investigation. During the last 
few years various schemes have been put forward for the 
Tower Bridge, but they have been those of amateurs or 
other irresponsible ore, who have either propounded 
schemes as novel, which, with hardly an exception, are of 
ancient date; or else schemes which involved tolls or other 
source of revenue to their promoters. No capable and 
well-known bridge designers have troubled themselves, for 
the good reason that they have never been asked, and 
because, not only were the conditions unknown, but also 
because they had no guarantee that either credit or 
remuneration would be given for a good design. If, as 
appears likely, a million sterling is to be spent on the 
structure and the expenses connected with it, surely it is 
worth while to spend a few thousands in getting ideas. 
Let plans and sections of the site and approaches be pre- 
pe and conditions as to gradients, waterway, and 

ead way be established, and then let the usual inducements 
to designers be offered and the result awaited. The 
ic. ge can keep the control in their own hands; they 
need be bound to no particular course, but they should 
give confidence to competitors by appointing one or more 
engineers of eminence to aid the judges of the designs. 

e are the more anxious to recommend this course 
because we believe, from the reported discussions of the 
Corporation, that they are approaching the subject from 
too narrow and short-sighted a point of view. We have 
never disguised our own opinion that the ultimate solution 
of the difticulty—for the many circumstances to be considered 
undoubtedly render it difficult—is a low-level road bridge 
without openings, and a railway bridge in conjunction. We 
are fully aware that the time is notripefor this, and that only 
on the lines recommended last year by Parliament is there 
any chance of an Act being obtained. Without the open- 
ing for masted vessels, the opposition would now, as in the 
past, either be fatal or would have to be met by extrava- 
gant compensation, equally prohibitory. But those 
who have best studied the growth of the Port of London, 
and who are acquainted with the effect of opening 
bridges in a tideway, are very confident that in afew years’ 
time the masted vessels will keep below the bridge, 
since there is really no t reason for them to come 
above it; and by that time the needs and demands 
of the railways north and south of the Thames 
will have grown, and they will not be unwilling to contri- 
bute handsomely to the previous outlay incurred in 
establishing so important a right of way. Therefore, 
while not advocating the slightest departure from the pre- 
sent condition of a low-level road bridge with mechanical 
openings, the possibilities and needs of the future should 
be considered so far as to design a bridge which will 
facilitate or allow for a future modification, or which, at 
any rate, will put no unn impediment in the way 
offutureimprovement. This should bespecially held in mind 
in regard to the foundations, piers, and abutments. There- 
fore, until inducements have been offered to the best 
bridge engineers to consider and solve all these points, we 
say that the City authorities would be betraying a trust in 
adopting such a design as that now propounded by the City 
architect; and we are strongly of opinion, if they do 
adhere to it, and before a Parliamentary Committee 
without showing that they have taken every reasonable 
step to enlist the best talent, their am ms will be re- 
jected, and the scheme taken out of their hands altogether. 

he observations of a technical journal upon a subject 
such as this are entitled to the careful consideration of the 
City authorities, and we trust that they may see their way 
to adopt our suggestion, made, as it is, with the best inten- 
tions, and with motives which we feel sure they share, of 
giving to London, for what will be the most important 
crossing over our noble river, the best and handsomest 
bridge that modern science will allow. 


COMPETITIVE TRIALS OF TRACTION ENGINES, 
Tue Stoc trials have directed attention once more 


to the relative merits of the traction engines made by the 


comparatively 


firms constructing these 


A 


small pumber.of 


machines ; and there is every reason to hope that we shall 
see — something like the competition of 1871, held 
at Wolverhampton by the Royal Agricultural Society, 
Although the trade in this class of engine is of compara- 
tively small rtions, it possesses sufficient importance 
to render it desirable that improvement should be effected, 
and nothing is more likely to secure this than open health 
competition. There is one point, however, which it is 
uite possible may be overlooked in the action taken by 
the Royal Agricultural Society. Traction engines are of 
necessity far more costly than portable engines, and there 
can be no doubt that this circumstance tends powerfully to 
check improvement. The manufacturer has not only to 
consider what is , but what he can sell. Not very man 
years ago a well-known firm produced a somewhat novel and, 
so far ascan be ascertained, excellent type of traction engine. 
Not more than two or three were made, because it was 
found that farmers and others did not see their way to pay 


the additional price asked, and rendered necessary by the 
peculiarities of the machine. Now, let us suppose that 
the Royal 


Society institutes a competition 
next year, and that in this competition the question of 
selling price is entirely ignored. What follows? One 
maker puts in engines of the kind that he sells daily, 
Another puts in a special engine. He wins the prize, and 
there the matter ends, so far as the purchasing public is 
concerned, because it is simply impossible to sell the 
costlier engine. We are not now referring to “racers,” 
but to special types of engine. It may be well to be very 
explicit on this point. Of the two competing engines to 
which we have referred one may be a racer ; that is to say, its 
fire-box is of copper; it has brass tubes, and more tubes 
than would be put in an ordinary commercial engine ; it 
is got up with greater care too, and is in various respects 
carefully prepared to win. But the rival engine is 
not only a racer in this sense of the term, but something 
more. There is every reason to believe that a double- 
cylinder traction engine of the railway locomotive ty 
would be in man nee superior to engines of the 
ordinary form. It could be made lighter, more easily 
carried on springs, andsoon. But sucha machine must be 
more expensive than one of the usual type, and has, indeed, 
up to the present, been found unsaleable because it cannot 
compete with its rivals in price. Such an engine might 
possibly distance all competitors. We venture to think 
that it would not be fair to award it a first prize, because 
it would have no chance of subsequently playing a useful 
part. A distinction must gy tween 
engine and an ordinary racin rtable engine. e 
between this last the engine 
is above all a question of material and workmanship. 
The latter can fitted with an iron fire-box of the 
same size as a copper box; its flues may be of iron 
instead of brass. Its finish may be less perfect, but 
in dimensions, in proportions, and in the relation of parts 
to each other, there need be little difference between the 
racer and the commercial engine. But the case is 
entirely different with an engine of a different type, 
which, however successful in the showyard or trial 
ground, may be quite unsuitable for production as a 
commercial engine. For example, a triple expansion 
compound traction engine, fitted with a condenser, might 
distance all competitors in the matter of consumption of 
fuel; but to give a prize to such an engine would be to 
waste it, because no one would pay for such a machine, 
which would indeed be quite unsuitable for the discharge 
of the ordinary and very rough-and-ready duties of a 
traction engine. 

How, it may be asked, is it possible to prevent such 
engines being entered for competition? We reply that it 
is not only impossible to interpose a sufficient obstacle, but 
that it would be undesirable as well; but it is quite 
possible to prevent an abnormal machine of the kind from 
taking a first prize. Let it be clearly understood that 
price will be taken as a factor in the conditions determinin 
the award, and the thing is done. We are quite prepa 
to hear it urged that the price set on the competing engine 
is no test of its real value; that false price lists have been 
regularly used, and so on. We do not propose for a 
moment the adoption of so crude an expedient as the 
adoption of the exhibitor’s terms as a criterion of the real 
value of the engine, Competent engineering judges should 
be able to tell. which of two engines must of necessity 
cost most, and this is all that is n . According 
to the existing practice of the Royal Agricultural Society, 
certain qualifications are awarded certain numbers of 
marks. To apply this principle to the case under con- 
sideration is very easy. For example, a double-cylinder 
engine must, other things being equal, be more expensive 
that the single-cylinder engine. Therefore, double-cylinder 
engines must be handica) , by always awarding to them 
a smaller number of ee for “simplicity of construction,” 
than will be awarded to single-cylinder engines. Of course 
the handicapping must be done with great judgment by 
highly competent and disinterested men, but it can be 
done. We wish it to be understood that we are not now 
asserting that double-cylinder engines are either better or 
worse than single-cylinder engines; but we do assert that, 
other things being equal, the purchaser must pay more for 
them than for single-cylinder engines. Of course we are not 
blind to the fact that double-cylinder engines may be sold 
for the same price as single-cylinder engines, but it will be 
found that the whole engine is in that case lighter, or has 
a smaller boiler, or less powerful gearing, or that in some 
way or other the purchaser is prevented from getting an 
extra cylinder, excentric rods, link motion, &c., for nothing; 
and this is quite justifiable. The only object we have 
in view is to secure that the prize or prizes shall go to the 
engine most likely to be really useful to a purchaser, 
and we repeat that the question of cost is inextricably 
mixed up with this, and that it must influence results 
in a way quite unparalleled in the case of portable 


any competition worth the name there will be a classi- 
fication of engines, and the double-cylinder will be in 
one class and the single cylinder in another. e question 
is, shall there he two prizes of equal value, one for each 
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class? This isa point on which we prefer to reserve all 
expression of opinion for the pee We have spoken 
throughout as though the double-cylinder engine must be 
more expensive than the single cylinder, but this we have 
done only for the purpose of illustrating our arguments. 
While we hold that two cylinders must cost more than one, 
we do not pretend to assert that they must cost so much 
that they will be unsaleable. All our own predilections 
are in favour of two cylinders, either compound or not; but 
it is, we believe, far more important to the well being of 
the community, makers, and purchasers alike, to producea 
good, saleable engine, than a nearly perfect, unsaleable 
engine. It will be a perversion of justice if the prize be 
awarded to a machine which is the first and last of its 
type; and we are, we think, greatly mistaken in the merits 
of the Royal Agricultural Society and the shrewdness of 
traction engine builders, if a road is not found b 
which the prize shall go to the most useful engine; and this 
condition cannot possibly be complied with by any machine 
which is, we will not say too dear, but the price of which 
is too high to permit it to find a ready market. Great 
reputations must not be built up on really impracticable 
machines. 

It may be said that the adoption of our views will render 
the task of judges difficult of performance. We grant this. 
Difficulties are made to be overcome by resolute men deter- 
mined to do what is right. But the whole subject is in- 
vested with difficulties. One of the special objects we 
have in writing as we do is to elicit through our corre- 
spondence columns some expression of opinion which may 
be a guide to the Royal Agricultural Society in any pro- 
ceedings it may take in this matter. As an example of a 
difficulty, let us take the load-fuel test—so many tons 
drawn so many miles by so much coal. Now here a very 
grave injustice may be done unless the element of time be 
taken into account. There are, let us say, two engines; 
one has small wheels, the other large. The first hauls its 
load at two miles an hour, expanding steam fully, and 
working with much economy. It developes, we will say, 
20-horse power indicated. The other, in order to get along 
at all, has to work steam nearly full stroke, travels at 
three miles an hour, and developes, say, 30 indicated horse- 
power. The fuel consumption of the latter per ton per 
mile will be much greater than that of the former, 
although the duration of a given run will be less, Is it 
fair to assume that it is the worse engine of the two? 
That will depend entirely on the value attached to time 
in this connection. Again, we have two engines nearly 
identical as to cylinders, and ing, and wheels, but one 
weighs two tons more than the other. Is this a 
thing or a bad thing? We might extend this list of problems 
were it necessary, but it is not, for every maker will 
find questions of the kind suggest themselves to him. Our 
earnest desire is that in any competition such as we con- 
template the necessity for, the prize may go to that engine 
which is most likely to prove a friend to him who makes 
and him who uses it; and while we do not for a moment 
deprecate the testing of abnormal devices, we insist that 
care shall be taken that they do not obtain more credit for 
merit than is justly theirdue, As we have already stated, it 
would be quite possible to design a traction engine which 
would beat all existing engines out:of the field as far as 
consumption of fuel per ton per mile was concerned, but it 
by no means follows that it is to such an engine the first 
prize should be awarded. Small consumption of fuel, 
unless accompanied by other excellent qualities, and 
reasonable selling price, is of very secondary importance. 


FOREIGN STEAMERS AND BRITISH TRADE. 


In Toe Encryger we have several times referred to the sub- 
ject of the large portion of the trade of some of our coal ports 
which is in the hands of the foreigners. The subject is one that 
is growing much in public attention. At some of the coal ports 
for several months of the year there is a larger number of foreign 
vessels in the export coal trade than there is of English vessels ; 
and in some of the Scotch ports, such as Burntisland, the pro- 
portion is very remarkable. It is now known that this is 
due mainly to two causes—foreign vessels bring over cargoes of 
timber to some of the timber ports and take back coal cargoes ; 
and, in addition to that cause, these vessels have practically no 
oversight from the Board of Trade officials, and carry any cargo 
that they choose unchecked. Wages are less on board these 
foreign vessels; and to the extent of their number they can 

pete wi against British vessels, It is well, then, 
that the question should be thrust on the attention of the 
public, for it is one that ought to be brought before the Royal 
Commission on Shipping, so that it may be seen what are the 
causes of the want of even-handed justice in the dealings in our 
own ports between foreign vessels and our own. It is difficult 
to deal with such a question; but the fact remains that there is 
now a large portion of our export coal trade in the hands of the 
foreigner. It has been suggested that the decay of the small 
sailing craft of Britain is one of the chief of the causes; and if 
this were so it would be easy to build small steamers to carry 
coal to shallow water ports abroad, but it is probable that to 
do this there would have to be a relaxation of some of the 
rules of the Board of Trade in relation to manning and to the 
officials of the small vessels. The question is one that needs 
further probing, and the increasing attention it is receiving, and 
the growth of the foreign fleets, will force it into a prominence 
that will make it a fit subject for the Royal Commission to deal 
with when its labours are fairly begun. 


LITERATURE. 


The London Water Supply. By Colonel Sir Francis Borroy, 
C.E. William Clowes and Sons. 1884, 

Last, but not least, among the official handbooks of the 
International Health Exhibition, we have a valuable 
compendium of facts concerning the water supply of the 
metropolis. The task of preparing such a book as this 
could not have been confided to better hands than those of 
Sir Francis Bolton, who is both familiar with the practical 
bearings of the subject, and hasready accessto the bestsources 
of information. The book is somewhat bulky, and with its 


numerous maps and elaborate tables, makes the regulation 
charge of “one shilling,” specified on'its front, appear like 


a whimsical method of selling at a loss. The Exhibition 
has been profitable, and so it. matters little whether the 
handbooks pay or not. In the public interest, whether the 
book to which we now refer is a pecuniary success or other- 
wise, the issue of such a work is to be welcomed, as throw- 
ing light on a question involving several millions of money 
and closely identified with the public health, If Sir 
Francis Bolton, or the Society of Arts, or some enterprisi 
publisher, will take care that a fresh edition of the boo 
Is issued every year, corrected down to the date of publica- 
tion, a fair price may be demanded, and good service will 
be rendered to the community. The latter portion of the 
handbook, descriptive of the water exhibits at the 
“ Healtheries,” is an attachment which can be easily 
laid aside, forming as it does a mere appendix to the 
permanent matter. Concerning the general character of 
the contents, we must observe that, in addition to much 
that is decidedly readable and interesting, there is a certain 
amount of dry, formal information, such as could not be 
well omitted, although not very inviting. Utility has 
been the prime consideration, and the reader is presented 
with the law as well as the facts concerning water supply. A 
valuable feature in the book is an admirable coloured 
map, showing the districts of the London water companies, 
distinguishing the areas actually supplied from those which 
come within ee limits, and also showing the 
portions favoured with the constant supply. Each com- 
pany has likewise its separate map, showing the boundaries 
of the parliamentary area and the actual supply, as well as 
the extent of the constant service and the situation of the 
works, such as the pumping stations and wells, the reser- 
voirs, the filter beds, and the main line of pipes. In addi- 
tion to the information conveyed by the maps, supplemented 
by extensive tables of statistics, Sur Francis and his helpers 
have put together in a very lucid form a mass of details, his- 
torical and descriptive, such as we have not yet seen on this 
particular topic. The author expresses his obligations to the 
engineers and secretaries of the water companies for their 
important contributions in aid of the compilation of the 
book, and to Mr. Philip A. Scratchley, who rendered valu- 
able assistance in giving shape to the materials thus sup- 
plied. Should this book tile the general circulation 
which we trust awaits it, some mu will be done in 
pines before the public the data which may go to 
‘orm a more correct idea than that which generally ~ 
vails as to the character of the London watersupply. It is 
quite possible to present an ideal on this su which 
may provoke dissatisfaction with the reality. But no one 
can dispute the fact that there has been an enormous im- 
provement in the water supply in the metropolis since 
the period when the Thames Companies had their intakes 
in the tidal portion of the river. The extension of the 
impounding reservoirs, so as to avoid taking in water from 
the river during periods of flood, coupled with better 
means of filtration, has so promoted the — of the 
supply as delivered to the consumer, that the objections 
which remain are simply those of sentiment. Into the 
controversy which has arisen on this point, the book now 
before us does not enter. With even-handed justice it 
gives the reports of Dr. Frankland on the one hand, and 
those of Messrs, Crookes, Odling, and Tidy on the other. 
Certain es in the latter, which reflect somewhat 
severely on Dr. F: are judiciously omitted as 
unsuited to the character of an official publication. 
But enough remains to vindicate the general water supply 
of London from the charge of being unwholesome. Look- 
ing to those pages in which we may expect to meet with 
the views of Sir F. Bolton himself, we find, as would be 
anticipated, a decided preference for the constant supply. 
Concerning the quantity received, a table is inserted, pre- 
pared from figures given by Sir Joseph Bazalgette, showing 
the wide variation in the volume per head in different 
cities. Berlin has little more than 13 gallons per head; 
Naples, 15; Rotterdam, 22; Paris, 36; New York, 61; 
Chicago, 102; Wey gy 143; Marseilles, 158; and 
Rome, 160. Clearly all cannot be right. If none have 
too little, some must have vastly too much. Or else there 
is considerable loss in some cases en route. The mode of 
charge is another question. Sir F. Bolton admits that the 
charge by annual value encourages waste; but he does 
not go so far as to advocate the meter system. To a dual 
supply he offers grave objections, except where there is 
a possibility of separating the domestic consumption from 
that received for manufacturing and municipal purposes. 
There is a valuable chapter on “Water Filtration.” 
Following this we have some pages showing “How 
London is Supplied.” More than thirteen millions of 
money have now been expended on the works of the 
London water companies, and-the description given of those 
works is well worthy of careful reading. Tables com- 
piled by Mr. Alfred fw contain statistical facts of great 
variety with to the finances of the water com- 
panies and the supply they afford to the metropolis; and 
towards the end of the book there are ample particulars 
as to the statutory powers and obligations of the com- 
panies. Sir F. Bolton, in the earlier pages, also renders an 
account of his own powers and duties as the Water 
Examiner under the Metropolis Water Act of 1871. On 


the whole, we may say that any reader, -——* fair con- | magni 
im 


sideration to the contents of this book, must 
with the elaborate and skilful manner in which an 
ample supply of water is provided, without failure or the 
fear of it, for a population continually increasing, and now 
verging on five Filtions Sir F. Bolton admits that im- 
provements may still be effected, and he distinctly 
asserts that the “distribution of water under eight 
different companies is not conducive to economy of 
management.” This is doubtless true; but great security 
inst a general breakdown is afforded by the distribution 
of the works over several centres. Free communication 
between these may be desirable, but their power of in- 
dependent action should ever be maintained. 


eers hayjng become vagant, the Co have appointed 

Dir, Charles Julian Light, OE., the Position. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN ordinary general meeting of this Institution took place on 
Wednesday, at 4 p.m., in the University College, Nottingham. 
The chair was taken by Mr. Chas. Cochran, and after the 
announcement of the names of the newly-elected members of 
various grades and of the names of those proposed for election 
to the position of president and of members of Council, papers 
were read by Mr. Alfred Slater and by Mr. Illius A. Timmis. 
The nomination list is as follows :—President, Mr. Jeremiah 
Head ; Vice-presidents, Mr. George B. Rennie and Mr. Daniel 
A ; Members of Council, Messrs. W. Anderson, Francis 
C. Marshall, E. Windsor Richards, William Richardson, FE. 
Hamer Carbutt, William Denny, Benjamin A. Dobson, Sir 
James N. Douglass, Alex. B. W. Kennedy, T. Henry Riches, 
and Henry Shield. 

To all appearance this list seemed to give general satisfaction, 
and to promise a settlement of the difficulties which have marred 
the conduct of the Institution of Mechanical Engineers in the 
recent 

The first paper read was that of Mr. Alfred Slater on the 
mineral wagons of South Wales. This paper briefly described 
the wagons in common use on the lines of the Taff Vale and the 
Great Western companies, and including coal wagons carrying 
from 6 to 10 tons, and a paying load per ton of tare of from 
1°883 tons in 1883 to 2°116 tons in 1867. In 1875 it was 2°059 
tons, The paying load per ton of tare has thus decreased, in 
consequence chiefly of the higher speeds at which mineral trains 
are now worked, and the correspondingly heavier construction of 
wagons n: The 6-ton wagon is now not built, the 10-ton 
having taken its place. The various dimensions of coal wagons 
and their details are given in the paper. In referring to the 
buffers, several spring forms were mentioned, and improved 
“outside” buffers described, one being arranged so that the 
blow is delivered direct to the sole bar instead of through the 
buffer beam. A form of iron frame was described, and reference 
made to iron frames made in 1844 and still in use, and to the 
reluctance on the part of wagon buyers to adopt this material 
instead of wood, although wood is dearer every year, and oak 
sometimes difficult to obtain at all. In the discussion on the 
paper, Mr. Clayton, of Derby, spoke at some length, and with 
reference to springs, spring buffers, and iron frames, made 
remarks which, as the result of experience, showed how very 
reluctant wagon buyers are, as arule, to venture on an obviously 
beneficial change. Buffer springs or spring buffers are, for 
instance, universal on German lines, yet few of our wagons are 
so fitted. In Germany, it is admitted, as well as seen, that not 
only does the wagon last longer, but the compensation for 
damages of goods is much lessened. Iron is, moreover, largely 
used for frames and all parts of wagons, and for carriages, too, 
with every success ; and, as Mr. Jeremiah Head remarked, one 
would think that railway companies through their locomotive 
and carriage and wagon superintendents would encourage the 
use of iron or mild steel for this work, as it would stimulate 
manufactures which themselves provide work for the lines. Mr. 
Robert Gordon referred to the wagons in the United States, 
which, like those now made for the Pennsylvania road, carry a 
load of from 50 to 70,000 Ib., and weigh 20,000 lb. Mr. 
Hughes wanted to know why we had remained behind in the 
use of wagons of high capacity, and in reply was told that a 
capacity of more than about 10 tons usually involved many 
traffic inconveniences, and seldom any advantages. A truck load 
of 10 tons has moreover advantages which are understood 
freighters as well as traffic managers. A greater quantity would, 
in brief, often be unhandy for several reasons. 

The paper by Mr. Timmis described the system of long pull 
electro-magnets for working and locking signals and points 
known by his name and that of Mr. 8. Currie. It is unnecessary 
that we should quote this paper, as we fully described the 
system and the epparatus in THe Encrineer of vol. lvii., pp. 202 
and 204. In the discussion on the paper, Mr. Crompton said he 
feared the difficulty which would attend the production of 
currents or the charging of batteries at small stations would 
make the system much more costly than that at present in use. 
It was in the regular provision of the electric currents at all 
the scattered stations of a great railway that he saw difficulties. 

For an ordinary local meeting the attendance was good, a 
considerable number being from the London district. The dis- 
cussions added little to the information given in the papers, as 
there were very few railway men present to take part in them. 


ScHoot OF ART WoOD-CARVING.—We are requested to state 
that the School of Art Wood-carving at the Royal Albert Hall, 
Kensington, in connection with the City and Guilds of London 
Institute for the Advancement of Technica! Education, has re-opened 
for the Winter Session with improved accommodation for pupils. 
Full particulars of the classes and the lessons by correspondence, 
also as to work executed in the school, can be had from the 
—- We may add that the school has been awarded a silver 
m in the Educational Section of the International Health Exhi- 
bition, and the following students have also obtained honours :— 
Miss M. ks, silvermedal; Miss H. E. Wahab, bronze medal ; 
Mr. D. Chisholm, bronze medal. The school also gained the 
highest award for wood-carving—a silver medal—at the Art Exhi- 
bition held in September last at Eastbourne. 

SHIP-LIGHTING BY ELEcrrRicriry.—On Friday evening, the 17th 
ult., a compass of ladies and gentlemen met on board the paddle- 
steamer Olympo, to view the installation of the electric light. 
This steamer, which has been built by Messrs. A. and J. Inglis, 
Pointhouse, Glasgow, for the Mensagerias Fluriales, Avapor, is 
sister ship to the Saturno, recently built by Messrs. Inglis for the 
same owners, and is intended for —— traffic on the River 
Plate. The installation consists of 320 incandescent lamps, of 
20-candle power, which are divided into six circuits, each of which 
is controlled by a switch in the engine-room. Each state-room is 
provided with a lamp, having a separate switch under the control 
of the passenger. An adjustable resistance is placed in the field 
et circuit, and the speed of the engine is controlled by an 
* Auldo” reducing valve, placed close to the switch board. The 
dynamo used is one of the Elphinstone-Vincent type, capable of 
lighting 400 lamps, and runs at 900 revolutions per minute, with 
an electro-motive force of 90 volts. Over each gangway is placed 
a large lantern. Each lantern contains a group of six incandescent 
lamps, of 20-candle power. The lights are ded over the 
gangways by strong brass swinging brackets, which can be shi 
or uushipped at pleasure. By this means a splendid light will be 
thrown over the gangways when the passengers are being landed 
or shipped, or when loading or discharging cargo. A novel feature 
in ship lighting is the introduction of storage batteries. There are 
forty-five cells, which can be charged while the dynamo is running 
and lighting lamps; and this accumulated energy can be used for 
lighting any ion of the vessel when she is in port, and steam 
cannot be obtained. The engine used for driving the dynamo is 
one of J. and H. Gwynne’s “‘ Invincible” . All the work 
connected with the installation has been carried out by Messrs. 
William Harvie and Co., Broomielaw, Glasgow, under the super- 
vision of Mr. Montagu Scott, their chief electrician. The pendants, 
brackets, &c., which are of an elaborate description, were likewise 
designed and manufactured by Messrs. Harvie, who have carried 
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EFFECTS OF OBSTRUCTIONS IN GUNjBARRELS. 


THE engraving above, copied from a photocollotype, shows 
specimens of firearms burst by Capt. W. McK. Heath, at Phila- 
delphia, Pa., 1884, in some tests (supplementary to his small 
arms air-space experiments of 1882-3-4), to show the danger of 
firing guns (loaded as usual) when the barrel is obstructed The 
muzzles point to the right hand: every barrel is shown exactly 
as rent by the explosion. Nos. 1, 2, 3, 4, and 5—U. S. musket, 
Belgian Cadet musket, Mississippi rifle, W. Derringer’s sporting 
rifle, and Prussian musket—burst by a bullet stuck at muzzle ; 
6 and 8—shotguns—snow at muzzle; 7—Remington navy 
revolver—a bullet stuck 2 inches from muzzle; 9—Cadet 
musket—stuck bullet, middle of barrel ; 10, 11—U.S. rifled 
muskets—wet sand at muzzle; 12, 13, 14—U. S. rifled musket, 
Prussian musket and Webley B. L. laminated steel shotgun— 
mud at muzzle. 


DOUBLE STEAM HAMMER. 
Messrs. B. anp S. Massey, of Manchester, have recently 
constructed for Messrs. Tangye, Birmingham, a specially- 
designed double steam hammer. This was referred to a short 


time back in the “ Notes” of our Lancashire correspondent, and 
we now give an illustration with s further description, There 


entirely whilst the other is at work. This es eae of 
double hammers is intended principally for work which requires 
to be passed quickly from one to another at the same heat, and 
as the two tups or hammer heads are not more than about 4in. 
apart, this can be done with greatest facility. As compared with 
two separate hammers there is also a reduction in expense, as one 
base-plate, one anvil block, and the central member of the framing 
are common to both hammers, For the same reason there is also 
a saving in the foundation and in the floor space required. The 
falling weight of each hammer, independent of top steam, is 
7 cwt. It may be added that the arrangement is applicable to 
three or more hammers should they be required, and is not 
confined simply to a pair of hammers, as shown in our illustration. 


HARRISON’S PATENT VISIBLE SLIDE VALVE 
OSCILLATING ENGINE. 

THE accompaning engraving illustratesa curious type of engine, 

invented by Mr. A. W. Harrison, of Abergavenny. The engine 


ha: an inverted oscillating cylinder, 6}in. by 8in. stroke. The 
slid> valve, which has two steam and two exhaust ports right 
through it, is planed parallel on both sides, and works 


BOILER PRESSURE 6318 
REVOLUTIONSIS3 
CYLINDER 6.25x8 


deny) Sway! 


| slackening this pin the valve can be taken out_in one minute 
| without breating any joint, and as quickly replaced. The 
| cylinder oscillates on two solid conical trunnions, which work 
| in gun-metal bushes screwed on the outside, so that by turning 
| the link round it will take up any wear. The cylinder is kept 
| up to its face by a set pin on the opposite trunnion to the 
| steam chest. The valve is practically a balanced one, as the 
| steam tends to press the faces apart, and the set pin to keep 
| them together; the pin can be adjusted toanicety. One of 
| these engines has been working about two years, and sometimes 
| it has been working for several days and nights together. We 
| understand that on examination it was found that the tool 
| marks were not worn out, and when working with 60 lb. of steam 
| there was no leakage through the valve, yet the engine will 
| work with 1} 1b. of steam, showing how little friction there is with 
| the valve. The accompanying diagram was taken from an 
| engine the same size as above, which went to New Zealand to 


| drive a dynamo machine. At the bottom end of cylinder the 

' pressure drops alittle before the cut-oft; this is from having the 
pipe to indicator carried from the bottom to top of 
with two bends, 


smith, chief engineer, to the Asia, 
Emerald ; Frederick P. Smith, assistant engineer, to 
the Alexandra ; Edward Leigh Carte, engineer, to the 
Asia, additional, for service in the Euphrates; and W. 
E. Beal, chief engineer, to the Rambler. 


artisans, 
t-street, W., during the session 1884-5, a 


Straight edges, surface plates and measuring machines, 


machines. Work benches and appliances, as cramps, 
cauls, &c, Manipulation of hand tools in the practice of carpentry, 
making, veneering, fret cutting, uetry, &c. 

ially pre i ms, m: , and experiments, Stu: 

will be required to e at least twenty attendances, and to 
present themselves for examination in connection with the City 
and Guilds of London Institute, to be held at the Polytechnic on 
May 20th, 1885, when medals, money prizes, and certificates will be 
awarded, Additional prizes will be a the Poly- 
technic Institute. e first lecture, to which intending 
students are invited, will be given on Thureday, November 13th, 


at eight o'clock, Fees for the course; Non-members, 


——— 8 
5 
| Navat ENGINEER APPOINTMENTS.—The following 
= | a appointments have been made at the Admiralty :— 
= = = lil I fii —, ¥ Joseph Minhinnick, chief engineer, to the Asia, for 
rs ih 4S! «— service in the Triumph; Henry G. Johnston, chief 
engineer, additional, to the Vernon ; Henry L. Gold- 
i) A course of thot ectures on WL 
a i A Si CG by Paul N. Hasluck, Assoc. Inst. M.E., on Thurs- 
: | ( j A N/ day evenings. The lectures will be divided into two 
/ A Ad series: First, metal tests :—The lecturer will 
q | / deal with the tools, appliances, manipulation and 
/ aA, * ~ materials used in turning, fitting, smithing, and found- 
A, ing. Tool making: the different qualities and treatment 
| \ ~ i: y Z i of iron and steel used. Annealing, hardening, temper- 
A ing, and case hardening. Grinding and setting tools 
~ g for application to the various metals, Moulding 
A and cored work and casting in brass and iron. jes: 
g their forms, manufacture, purposes and manipulation. 
4 Lathes: hand turning, chucks, sliderests, boring, screw 
: = rew cutting with screw dies, chasers, 
= concern wood-working tools. The principles deter- 
= = na an : mining the forms, construction, cutting angles, and 
: bit i ] application of the various tools and their modification for 
use on hard and soft woods, ivory, &c. Lathes and the chucks 
= MH — and appliances for plain, oval, and spiral turning, copying, 
ce worked either together or independently. By this arrangement 
one hammer may be delivering sharp and vail blows whilst the | between the cylinder and steam chest faces; it is kept in its 
other is striking slowly and heavily, or one may be stopped! place by two strips, ,one of which is held by a set pin. By 
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THE FORTH BRIDGE.* 
By B. Baker, M.LCE, 

Two years ago I read a paper on the p Forth B; at 
the Southampton meeting of the Brith Roseciation Until the 
other day I had not since glanced at the paper, and a re-perusal 
was in many respects suggestive ; for during the past two years the 
works have progressed, and some of the theories advanced in the 
first paper have been put to the test of actual practice. In one 
respect the re-perusal was a a one, for the opening sentence 
contained a reference to Sir William Siemens, and I was reminded 
of the loss of a friend who took the greatest interest in the Forth 
Bridge, and whose vast experience and matured judgment could 
always be drawn upon in times of doubt or difficulty. Taking u 
the narrative of the proceedings from the date of my last paper 
may state, in the first place, that five tenders were submitted for 
the construction and erection of the bridge, the amounts varying 
from £1,487,000 to £2,301,760, and that the contract was finall 
let to Messrs. Tancred, Arrol,and Co., on the 21st December, 1882, 
for £1,600,000, which was within £5000 of the estimated cost of 
the work as prepared by Mr. Fowler and myself for Parliamentary 
purposes. ‘The total length of viaduct included in this contract is 
about 1} miles, and there are : two spans of 1700ft. each, two spans 
of 675ft. each, fifteen spans of 168ft, each, five spans of 25ft. each. 
page piers there is thus almost exactly one mile of main spans, 
and @ mile of viaduct approach, e clear headway under 
the centre of the bridge is 150ft. above high water, and the highest 
pokes the bridge is 361ft. above the same datum. Each of the 

main piers consists of a group of four cylindrical masonry 
and concrete piers, 49ft. in diameter at the top and from 60ft. to 
70ft. in diameter at the bottom. The dee pier is about 70ft. 
below low water, and the rise of tide is 18ft. at ordinary springs. 
In the piers there are about 120,000 cube yards of masonry, and in 
the superstructure about 45,000 tons of steel. Operations were 
commenced in January, 1883, so the works have now been some 
twenty months in progress, and about £170,000 have been expended 
in plant and temporary works, and £200,000 in the permanent 
pa of the bri At South eensferry an area of about 
twenty acres of ground has been laid out in shops and yards for 
the manufacture of the 1700ft. n steel girders and for other 
eee. These shops are in direct communication with the 
orth British Railway, and are connected by an incline and wind- 
engine with a temporary timber viaduct 2200ft. in length and 
t. in width, extending from the South Queensferry shore to the 
first of the groups of four cylindrical iron caissons which constitute 
the lower portions of the main piers of the bridge. - At Inch 
Garvie stores and offices have been built, and as this is an exposed 
island in the middle of the Forth, the ry for the pierwork is 
of iron pinned to the rock. Similarly at North Queensferry, on 
the Fife side of the Forth, stores, offices, and iron staging have 
a erected. The state of the works at the present time is as 
ollows :— 

Piers.—South Queensferry main piers: One of the 7Oft. dia- 
meter caissons has been sunk to a depth of 16ft. below low water, 
a second is in position, and the two others are advanced to the 
required extent to follow on. Inch Garvie main piers: One of the 
piers is practically ——— another is well advanced, and the 

umatic caissons for the other two are being constructed. Fife 

in Piers: Three of the piers are built and the remaining one is 
in p Cantilever end piers : One of these piers is carried to 
a height of 66ft. above high water, and the other to a height of 6ft. 
above low water. Viaduct piers: Eleven out of the total number 
of thirteen piers are built up to the height at which it is proposed 
to erect the girders in the first instance before final raising into 
position by hydraulic jacks. 

Superstructure,—About 3000 tons of steel have been delivered for 
the 1700ft. spans. The first portion to be erected will be that over 
the Fife main piers, and the lates, skew backs, and 12ft. dia- 
meter tubes for this work are well advanced. A further quantity 
of 1100 ps of steel girder work for the approach viaduct is now in 
course 

Plant.—The plant includes fourteen steam barges, launches, and 
other vessels; twenty-two steam, twelve ——— and thirty- 
eight hand power cranes; twenty-eight single and double engines 
for shop machines, hydraulic work, air compressing, electric light- 

'» pumping, and other purposes; also gas furnaces for heati 
the steel plates, a 2000 ton — press for bending them, an 
planing machines, multiple drills, hydraulic rivetters, and other 

'y designed tools too numerous to mention. Having refer- 
ence to the novelty and magnitude of the work, and the 
amount of preliminary preparations required, it may be considered 
that fair progress has been made during the Pom twenty months. 
No font y difficulties were encountered in founding the viaduct 
piers, notwithstanding their exposed position. Ex: in two 
cases the piers rest on the rock, and they were executed in half-tide 
or whole tide cofferdams, which call for no special remark. The 
cofferdam for the south cantilever end pier was necessarily a v: 
substantial structure, being a-quarter of a mile from the shore. It 
measured 126ft. by 75ft. over all, and had a double row of whole 
timber piles, with 4ft. of puddle between, and in 
cable ties, and external raking struts and piles of great strength 
and solidity. A highly satisfactory bottom on boulder clay of 
rock-like hardness was found at a depth of 35ft. below high water. 
The masonry of the viaduct piers and cantilever end piers consists 
of an Aberdeen ‘ite facing, averaging a little over 2ft. in thick- 
ness of rock-f work, backed up with cement concrete or with 
rubble masonry set in cement, and bonded, about every 12ft. in 

ht, with courses of large stones carried across the entire area 

of the piers. The main piers have on the whole, perhaps, given 
more trouble than was anticipated. On the Fife shore the whin- 
stone rock bottom falls with a rapid slope of about 14 to 1 to deep 
water, and it was n to step this slope for the masonry. 
Diamond drills worked from an iron s were employed for the 
subaqueous blasting; but the removal of the rock proved a most 
tedious affair, and a su’ tial timber and clay cofferdam had, 
after all, to be constructed for one of the piers. With some 
trouble, the other pier was built within a makeshift half-tide dam, 
made up partly of the 60ft. diameter permanent iron caisson below 
low water, with a temporary iron caisson attached to it, the whole 
made tight to the rock as far as might be with concrete and cla’ 
filled in between the caisson and a few buckle plates. At Inc 
Garvie similar delay and trouble were experienced in ing out 
the shallow piers. Some of the work could only proceed at low 
water of spring tides, and it gen happened to blow hard just 
at that long waited-for moment. Tidal work, and even half-tide 
work, are proverbially slow and wo ig; but we were all deter- 
mined that, as the rock varied in ia , no foundation should be 
put in until the bottom had been laid dy. By perseverance and 
patience this has hitherto been accom 
satisfaction of knowing that both the foundation and 
are unexceptional in strength and solidity. In our shallow roc’ 
foundations at the Forth we had much the same problem to deal 
with as Stephenson encountered, thirty years ago, when buil 
the fine bridge across the St. Lawrence at this city, an 
our contractors dealt with it in much the same way. I am 
not concerned to defend the operations, as such details 
are usually left to those ee namely, the con- 
tractors. ere speed is required, I am satisfied that in most 
cases pneumatic appliances offer incomparable advantages 
gene! eumatic caissons 0! i type in 8 
exceeding 15ft., but h have employed, with t advantage, ba 
cations known as the caisson-batardeau, the bateau-plongeur, &c., 
in depths as little as 6ft. The six weeks required to build a pier 
with the aid of pneumatic aggre may often be taken up in 
stopping the 1 of a cofferdam on rock bottom. English con- 

are not much accustomed to pneumatic appliances, other 
than an ordinary diving dress, and rarely resort to them. A diving 


* Paper read before the British Association. 
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ished, and we have the | ®4 


bell, with shaft of access and air lock, was provided and mounted 
on traveller complete at the Forth, and compressed air drills were 
fitted in the wor chamber, but no use has hitherto been made 
of the apparatus, The lower part of the South Queensferry main 
pier consists, as already stated of a group of four pneumatic 
caissons 70ft. in diamet In the contract the option was allowed 
of sinking open-topped caissons by dredging inside, but, after 
extreme hard of the Ider clay, we were 
agreed that it would be preferable to resort to the pneumatic 
process, Owing to the slope of the clay the four caissons will be 
sunk to varying depths, ranging from 68ft. to 88ft. below high 
water. The caissons, which were built on shore, launched, and 
floated into position, are 70ft. in diameter at the cutting edge, and 
taper 1 in 46 to facilitate sinking. At 1ft. above low water, which 
is the top of the permanent caisson and commencement of the 
ite-faced masonry, the diameter is 60ft. A working chamber 

ft. high is provided at the bottom of the caisson, the roof of which 
is suppo. by four strong lattice girders 18ft. deep, and cross 
irders 3ft. deep 4ft. apart. An internal skin 7ft. distant 
m the external skin, and vertical diaphragms, form pockets which 
can be filled with concrete at any point where, owing to the slope 
of the ground, and the varying hardness of the silt and clay, a 
heavier pressure is desired to force down the caisson. Three shafts, 
3ft. Gin. in diameter, with air locks at the top, pipes for admitting 
water and ejecting silt, and other of the usual appli are pro- 


vertical and diagonal tubes, and the lateral and vertical cross 
bracing, so that considerable th t had to be given to the detuils 
at this point. A full-sized model was prepared, and different 
modes of arranging the junctions were set out and modelled. 
Finally it was decided to gradually change the tubular lower 
member into a box form with one rounded upper corner, where it 
meets the skewback or part over the pier, and by internal verti 
and horizontal diaphragms, to make the latter a cellular structure 
of enormous strength and stiffness, offering facilities for attach- 
ments in any required direction. Several layers of plates form 
the bottom of this skewback, and constitute what may be termed 
the ‘‘upper bed-plate” of the bridge. The “‘ lower bed-plate” 
consists of similar layers of plates rivetted together and bolted to 
the pier; and the two bed-plates are free to slide on each other 
within certain limits to be referred to more a hereafter. 
The se of plates run longitudinally and transversely, to mect 
the different stresses; and, after the edges are planed, the plates 
are fitted together, clamped between girders, and drilled by 
machines through their whole thickness. About 1000 lineal feet 
of 1}in. holes have to be drilled in each bed-plate, which in practice 
with the~8-drill machine, takes about eighteen days, as 
stoppages. In the — bed-plate holes about llin, square, wi 
corners rounded to a 3in. radius are required, in some instances, to 
clear the nuts of the holding down-bolts, and these are cut 
readily by a simple tool devised by Mr. Arrol. In other cases, 12ft. 


vided, The air locks for pes out the clay and boulders, as 
designed by Mr. Arrol an “my have, instead of the usual 
hinged doors, two sliding doors like horizontal sluice valves, across 
the 3ft. 6in. shafts, which are worked by little hydraulic rams, or 
and are interlocked like railway points and si 
one slide cannot be opened until the other is closed. Mounted 
on the side of the air lock is a steam engine which, by means of a 
shaft passing through a stuffing-box in the side of the air lock, and 
a drum inside, winds up the excavated material in skips containing 
one cubic yard. The operation of hoisting, opening slides, 
and discharging is rapidly ‘ormed, so the two locks 
have a large worki capacity. A third air lock, with 
side doors, der, and hoist, is also provided for the men. 
The air-com ing plant consists of three engines with 16}in. 
diameter by 24in. stroke steam and air cylinders, ample power 
being furnished by boilers of the locomotive type erected on the 
staging. Reference has already been made to the two shallow 
on @ very irregular and slo’ roc m, have requ muc 
consideration. It was finally decided to level a bed roughly with 
bags of sand, and to float out pneumatic caissons, and excavate 
the rock until a level bed was cut. Probably Mr. Fowler and I 
would not have adopted this precise plan if we had been contract- 
ing, although we might have resorted to the pneumatic process; 
but as M. Coisseau, a contractor of great experience in such work, 
offered to sub-contract for the sinking of the caissons at fair rates, 
we did not object. These caissons are 70ft. in diameter at the 
bottom, and the rock slopes from 14ft. to 19ft. in that length, the 
lowest point being 75ft. below high water. All of the pneumatic 
caissons will be filled with concrete up to low-water mark, the 
mixture being 27 cube feet of broken whinstone, 7 cube feet of sand, 
and 5} cube feet of cement, which together make a full yard of con- 
crete, having a crushing resistance of about 50 tons per square foot. 
Above low water the cylindrical piers, which are 49ft. in diameter 
at the top, 55ft. at bottom, — 
strongest masonry, the hearting bei t- th stone 
with both horizontal and vertical bond, and the facing Aberdeen 
granite, the whole set in two to one cement mortar, and built in 
the dry within ere wrought iron caissons. In the shallow 
piers where the is Poca the masonry is carried down to 
the rock itself, and wrought iron hoops 36in. by 14in. bind the 
bases of the piers. At the of all the piers 18in. by 1}in. hoops, 
and midway down 18in. by jin. hoops, are also 
believed that these cylindrical masses of masonry are as completely 
monolithic as can be attained or desired. In each cylindrical pier 
there are forty-eight steel bolts 24in. in diameter and 24ft. long, to 
hold down the bed-plates and superstructure of the main spans. 
A few words now as to the manufacture of the superstructure. 
About forty-two miles of plates have to be bent for the tubular 
pressi bers, and the best method of doing this became a 
question of great practical importance. Bending cold did not 
answer, as the true curvatures could not be so attained. Theoreti- 
cally, a 10,000-ton hydraulic press would be required to bend 
pee A our 16ft. by 1}in. thick steel plates, and practically a 2000- 
ton press was of no use. Heated in a furnace, the plates 
bent readily, but distorted considerably and irregularly in 
cooling. Covering with ashes, packing up, and a variety 
of expedients were tried before the pro method was 
hit upon, which was to bend the plates hot and to give 
them a straightening squeeze afterwards when cold. Uniform 
heating is secured by admitting the gas near the door and midway 
along the furnace, and an important incidental advan of the 
use of tubular compression members thus is that every plate gets 
relieved from any internal strains which may have been set uj 


shearing or improper usage at the steel works, which is of the 
greater moment as steel having the comparatively high tensile 
strength of 34 to 37 tons per square inch is used for the com- 
pression of bers. Some was occasioned at the works by 
certain ljin. thick plates breaking like cast iron on being bent cold 
to the flat radius of 6ft. I felt certain, however, that the Landore 
steel was not at fault, as our inspectors test a shearing from — 

late by bending it round a radius of lin. after being made red- 

ot and cooled in water. On investigation I traced the cause of 
the fracture in the local damage the plates received from shearing. 
What the damage consists in is an unsolved riddle. It cannot 
extend more than rein. from the edge, because planing to that 
extent relieves the plate and yet it affects the entire width, for the 
4ft. 6in. plate snapped as readily as the lin. wide strip sheared 
from it. Neither can it arise from nicki shearing, 
because making the plates red-hot cures the evil, though the 
nicking, if previously existent, remains as visi le as ever. Practi 
bars the important point of interest to bridge builders is that 
with p 


laned edges and drilled holes we have had no mysterious | be 


fractures, but the Forth Bridge plates have behaved as a material 
having as the higher limit a tensile stre of 37 tons per square 
inch and an elongation of 17 per cent. in 8in. should behave. Our 
ification for steel in compression is 34 to 37 tons with an 
longation of 17 per cent., and for steel in tension 30 to 33 tons 
with 20 per cent. elongation. The strength rarely varies as widely 
as the stated limits, and the elongation averages some 3 per cent. 
more. One of the plates which fractured from sheared edges when 
bent cold was tested me in a variety of. ways. i 


built in, and it is | be 


recesses, 2in. deep, have to be bored for what may be 
termed a huge key or dowel, which will connect the u and 
lower bed-plates, but allow a slight rotation; and this also 
requires a special tool. The tension members and cross bracing 
generally consist of box lattice girders, whichare drilled by travelling 
machines of similar to those already referred to in connection 
with the tubular members. All of the rivets are of having 
a tensile strength of about 27 tons, an elongation about 
30 per cent., and a shearing resistance of from 22 tons to 
24 tons per square inch. It is hardly n to state that 
hydraulic rivetting will be used throughout. e nuts and 
washers of the holding-down bolts and some other parts are of 
cast steel, having a tensile strength of 30 tons square inch. 
and an elongation of 8 to 10. per cent. It may be interesting to 
mention that the contractors have in preference to iron 
in some parts of the temporary works, and that at their request 
the 168ft. viaduct approach girders were changed from iron 
to steel with a view to save expense. The two years’ additional 
consideration given to this bridge since the date of my first paper, 
has led to no modifications of importance in the design, or in the 
weight of steel required for the construction, a satisfactory result 
which is largely due to the care and ability of my colleague Mr. 
Allen Stewart, who has had c e of the detailed calculations 
and desi from the ,inception of the undertaking. i 
the cantilevers had a varying batter towards each other from 1 in 
74 at the 2 to vertical at the ends, where they meet the central 
girder. e have now made the central girders slope inwards and 
maintained the batter of 1 in 74 throughout, thus getting rid of 
the previous “‘ winding,” which somewhat complicated the details 
of the cantilever, and at the same time preserving and emphasising 
the pyramidal form of cross section characteristic of the design. 
In models of the bridge a feeling of great solidity results from 
this feature, as will be the case no doubt in the bridge itself, of 
which a geometrical elevation n ily gives but a poor idea. 
We have also modified t ttach t of the superstructure to 
the piers. Formerly the intention was to put an initial stress yor 
the 12ft. tubes between the double piers, as described in my 
paper, and to bolt the superstructure rigidly to the Pwnage Now 
we secure the superstructure to one only of the four cylindrical 
piers in each group by the great circular p already referred to, 
and permit a certain amount of sliding on the others. Owing to 
the enormous size of the structure elastic deformations which may 
neg) in ordinary cases have to be ided for. A very 
great deal of consideration has been given to this important point, 
and the calculations have necessarily been complex and tedious, 
but we think we have now made the best disposition attainable to 
resist all possible and improbable hurricanes striking the bridge 
locally or throughout the whole span, and all variations of 
temperature likely to be met with at the Forth. The question of 
clothing the tubes between the piers with some non-conducting 
under changes of temperature have n registe the tul 
itself. Fortunately we are not troubled with Canadian variations 
of temperature, and the a ae great changes of form in 
metallic structures. At the New Clyde Viaduct in a length of 
376ft., the observed annual range is 2in., or a ion over half 
an inch in the 100ft., and this is an open lattice construction, 
whilst the Forth Bridge horizontal members between the piers are 
closed tubes. Obviously during the early stages of erection, before 
much weight comes on the bed-plates, the tube will be practi 
free to expand and contract. timately, when the whole weight 
of the completed structure rests on the piers, the friction between 
the two surfaces of the upper and lower bed-plates will probably 


Pp | be sufficient to prevent movement except under extremes of tem- 


perature and heavy wind pressure of rare occurrence. The attach- 
ment of the superstructure to the piers partakes thus of the 
character of a safety friction clutch. Movement will not occur 
under ordinary circumstances, and if an excessive shock from some 
unforeseen cause arise on the superstructure, it can only be trans- 
mitted to the masonry of the pier through the sliding surface of 
the upper and lower bed-plates. Should a wave of deflection from 
the impact of a tornado pass along the great cantilever, as some 
critics suggest, then it would be arrested by skidding as an express 
train is , and not by running into a buffer stop. vision. 
is made for lubricating the surfaces, and as the result of experi- 
ments made by myself during the past two years, probably some 
crude petroleum will be applied to the bed-plates every time paint 
is applied to the rest of the bridge. Calculations have been made 
of he extent of sliding and of the stresses on the piers under the 
twisting action of a hurricane blowing on one cantilever whilst the 
balancing cantilever is in a dead calm, and various coefficients of 
friction have been assumed. During erection sliding can, if desired, 
made practically free by carrying one cantilever further out than 
the balancing one, and so relieving two out of the four bed-plates 
of weight. the completed —— the position of the peer 

adjusted by temporarily louding the end of a can lo 
Experiments. on friction vary considerably, but when such large 
po oe as 2200 square feet, which is the joint area of the four 
bed-plates of each main pier, are concerned, there would no doubt 
be an equalising effect which would make the proper coefficient of 
friction for o bed-plates approximate to the mean of the results 


A 
made red-hot and cooled in water at 80 deg. stood 38°3 tons per 
uare inch and elongated 21 per cent. Another specimen made 
hot and allowed to cool in air stood 36°6 tons and also elongated 
21 per cent., whilst one planed from the plate direct without 
heating failed with 34°3 tons, but extended 25 per cent. For 
practical purposes, therefore, it mattered little how the plate was 
treated, provided the effect of the shearing was eliminated by 
planing or by heating. When bent the plates are planed at the 
edges in the usual way, and at the curved ends by a specially- 
designed radial machine. They are then, with the internal stiffeners, 
temporarily built into a tube round a mandrel, and drilled through 
plates, covers, and bars at one operation. Four ially-designed 
annular drill frames, surrounding the tubes, and furnished each 
with ten traversing drills, capable of attacking every hole, travel 
along lines of railway in the ley yards, so laid out that four 
on of tube, each of about t., can, if desired, be dealt 
with at once. Ina 16ft. length of 12ft. diameter tube there are 
about 1600 holes to drill through from 2}in. to 3}in. thickness of 
steel, which operation takes about 52 hours’ working of the drills. 
Continuous working is, of course, not ible, as the machine has 


to be advanced every 8ft., which is the shift of the butts in the 
the arched tubular | Refuse 
upper bed-plates, the 


lati f the tubes. Over the. 
ver connection with 


with a ber of experiments on small areas. The co- 
efficients obtained by Morin for iron on iron greased ranged from 
“09 to ‘115, and with the grease wiped off, ‘16 to “19, the pressure 
being about 27 tons per square foot, or considerably greater 
than that on the Forth Bridge bed-plates. 


(To be continued.) 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
SurvEyors.—The Yorkshire district meeting will be held at Leeds, 
on Saturday, November 8th, 1884. The members will assemble at 
the borough engineer’s office, Municipal Offices, at 10.30 a.m. A 

per will be read as follows:—‘‘Some remarks on 

‘owns on the Separate System,” by Thos. Hewson, M.LC.E., 
borough engineer, | Discussion to follow. .An 


be paid to some of the following places, to be decided by a many 
of the meeting, viz.:—Eccup Reservoir, belo to Leeds Water 
Works; Outfall Works, at Knosthorp; love and Allot’s 

3 Messrs. Wilcock and’ Co., Tarence Works 
Burmantofts, 


a 
Company, in actual working ; also the electric lighting of oe 
Municipal Offices A 30 Incheon After which a visit will 
j 
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358 
TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. ] 


THE ACTION OF A REVOLVING CUTTER ON REVOLVING WORK. 


Srr,— With the hope that it may be acceptable to those of your 
readers who are interested in ornamental ing, I beg to offer 
you a brief analysis of what = omy to me a simple mode of pro- 
ducing curves of the roulette c I must own, however, that 
my experience regarding lathe machinery is too limited to enable 
me to assert that:I am right in all my conclusions. True as the 
principle doubtless is in theory, there may be difficulties in the 
carrying of it out. The chief of these possible difficulties I shall 
touch on before concluding my letter. 

The name roulette is applied, by mathematicians, to any curve 
generated in space by a point carried on the radius or the radius 
produced of a circle, which circle rolls round another circle. The 
moving circle is called the generating circle, while that on which it 
rolls is called the base. The result, however, is evidently the 
same if we suppose the centres of both circles to be fixed points, 
and the base, instead of being stationary, to revolve on its centre; 
only that in this latter ment the curve will be traced on 
the plane of the base circle, and will revolve with that plane. The 
mathematical investigation of roulette curves will be found in most 
treatises on the differential calculus—see also Salmon’s ‘‘ Higher 
Plane Curves.” If the generating circle rolls on the exterior of 
the base, the curve is termed an epicycloid or an epitrochoid, 
according as the tracing point is in the circumference or not in the 
circumference of the former circle. If the generating circle rolls 
on the inside of the base, the curve is either a hypucycloid or a 
hypotrochoid, according as the tracing point is in the circumference 

hypocycloi ve cusps at the points, whi er e 
termination of any revolution of the generating circle and the 
beginning of the next. In the epitrochoids and hypotrochoids the 
cusps give place to nodes, leading to inner loops w! nate waee'y | 
point lies beyond the circumference of the generating circle; and 
may here remark that these forms of roulette are oo oge A 
most beautiful, and therefore best adapted to lathe work. en 
the tracing point lies within the circumference of the generating 
circle, the curve assumes the form of a wave line, the waves being 
separated by points of inflection. 


The plan I suggest for tho pooduction of these curves io the 
following :—H C K—vide figure—represents the disc, of wood 
other material, on which the curve is to be cut, and A the axis of 
the mandril on which it is mounted. B is the axis of the cutter 
shaft, which is parallel to the mandril, and may be supported on 
the slide rest or on other suitable framing p across the bed of 
the lathe, the distance A B between the two axes being capable of 
adjustment. The cutter projects from an arm, or, perhaps better, 
a circular plate, carried on the extremity of the shaft B. In the 
figure the cutter is at P, the circle DPE being that of its revolu- 
tion. The length of the arm B P is alterable by means of a screw. 
All details of framing, eo &c., are omitted as unneces- 
sary in explaining the principle of the arrangement. Suppose, now, 
that while the mandril revolves once, the cutter, driven from the 
overhead motion, makes N revolutions, N being an integer or a 
fraction, and positive or negative, according as the shafts revolve 
in the same or in opposite directions; then it is clear that the cutter 
will groove out a curve in the face of the disc, and that this curve 
will be, except in the case where N = 1, one or other of the curves 
I have just mentioned, for two circles can always be described from 
the centres A and B touching each other, and having the ratio 
between their respective radii = N. These circles will then have 
rolling contact together; that of which A is the centre we must 
as the base, while the other is the generating circle. Putting 
AB =d, and B P =r, the particular form of curve will depend on 
the values of the three quantities N,d,r. It may also be o! ed 
that if N be positive, the curve will be either a hypotrochoid or 
hypocycloid, and that if N be negative it will be either an epitro- 
id or an epicycloid. Moreover, it can easily be shown that the 
radii of the two circles which, by rolling together, produce this 
curve, are 4 and a4 the greater or lesser radius being that 
of the generating circle, according to circumstances. The curve is 
an ——- or a hypocycloid—according to the sign of N—when 


r= 
N-1 

The curve exhibited in the figure is a hypotrochoid obtained 
making N=3 and r greater thand. Where r=d, the curve wal 
consist of three lobes meeting in a centre at A. Asa rule, when 
N is a positive integer, and r=d, the figure will consist of N lobes 
ranged at equal angles round A, the point through which the cutter 
passes at each revolution. Supposing the cut to have commenced 
when the cutter P was at D, the are D! P has now been cut, the 
work having turned through the angle D A D!, while the cutter has 
turned through the angle DB P=3 D A D!. 

The following cases merit attention :—N=2 gives the ellipse as a 
form of hypotrochoid. The semi-axes are the sum and difference 
the curve a straight line in length =2 d, which is the correspondi: 
hypocycloid. N= -—1and N=4 produce the same curve, viz., the 
limagon ; in the one case it is an epitrochoid, in the other a h 
trochoid. There are other cases in which two different values of N 
give the same result. Making N=1 furnishes an exceptional 
result, inasmuch as the curve, a circle whose centre is at a 
distance r from A, and radius=d, cannot apparently be derived 
from the rolling together of two circles. Two of the most remark- 
able figures are obtained by giving N the values —3 and ~—4%, rin 
both cases being=d. 


If, instead of making N exactly = 2, which would produce the | 4ft, 


ellipse, we make N = 2”. where nm is some integer, at least as 
great as 10 say, then the figures will consist of m similar elements 
—lobes we may call them—extending across the disc, their vertices 
being separated by equal spaces. Other values of N may be dealt 
with in the same way. 


And now a word or two regarding the arrangements for driving * made 


the cutter shaft. To drive it by a train of wheels from the 
mandril shaft would be out of all reason, owing to the enormous 
expense such gearing would involve, supposing it to admit of many 
changes of velocity ratio. In driving the cutter shaft from the 
overhead motion, a friend who professes to have some knowledge 
of lathe work suggests the following difficulties as likely to arise :— 
First, the difficulty of obtaining pulleys whose diameters bear to 
each other the exact ratios required. I doubt whether this is not 
pure fancy on his a Secondly, the liability of some amount of 
slipping in the pulley band, thereby spoiling the curve cut. Well, 
I admit that this may occur to a careless workman, but I 
venture to think that by having the band taut, and commencing 
the cut with a sufficiently light application of the cutting point, 
there will be no difficulty in avoiding this slipping. However, on 
both these points I submit my own opinion to the opinions of men 
of more experience in such matters than myself. 
JouHN R. CAMPBELL, Lieut.-Col. 
Charing, Ashford, Kent, October 19th. 


LOCOMOTIVE CRANK AXLES. 

S1r,—Your able remarks in THE ENGINEER of the 24th, on the 
structural defects and ailments of crank shafts, suggest a wider 
field of inquiry as to those of the locomotive, for though the 
power — to them is received and transmitted in a similar 
manner, the shaft of a fixed engine has a regular rotating speed, 
while that of the locomotive has a constantly ing ee and 
is, in addition, subject to lateral and vertical nd and forces, 
tending to its lamination and destruction. 

In order to exemplify my meaning as to the varying 5 s of 
the surface of the axle itself, let me take the case of a wheel 5ft. 
diameter, with twelve spokes, or with twelve points in its circum- 
ference equidistant from each other, assuming them to be 15in, 


Sheffield and Rotherham Railway, for the “‘ Sheftield” locomotive 

in 1841, I think. He also tried to connect his wheels, large and 
small, by proportionate — and gut bands, which contrived to 
get off on a sharp curve. Iam not sure whether Mr. Dodds, of 
wedge-motion fame, did not in some way assist Mr. Vickers in the 
trial. Mr. Bury described Steph ’s engines on the London and 
Birmingham Railway as ‘‘four-wheeled engines in disguise ;” and 
it will be wise to consider whether, in the face of the death-rate 
of, as well as from, cranks and crank axles, it will be best to 
discard the wheel, or to adopt the outside cylinder. 

October 27th. 


GRADUATE, 


S1r,—Having read with great interest your leading articles, 
and the acer 8 | views of your numerous correspondents, on this 
most important subject to engineers generally, and especially at 
the present moment to those go in the manufacture of loco- 
motives, we beg leave to say a few words ourselves upon this 
matter. All, we think, have fallen short in their ideal of what 
a perfect crank should be. The webs of a forged or block crank 
are, as is well known, considerably weakened by having the middle 
of the slab cut away, thus os the grain or fibre of the metal 
across them, at right angles to the stress put upon them by the 
engine; and although several methods have been used to obviate 
this weakness, such as piling the slabs in different directions so 
that the grain of the iron runs in alternate ways, also by hoopi 
the webs, &c., still in actual work the web is the part of the 
which most frequently fails. 

Now, we maintain that cranks bent by our patent process— 
which you illustrated and described in your issue of the 21st June, 
1878—this serious defect is entirely overcome. All cranks of our 
manufacture are bent from a suitably forged bar, which, when 
placed in the press, has the ends forced inwards at the same time 
as the throw is formed, and thus 
the grain or fibre of the material 
is in no wise disturbed or dis- 
tressed, but is continued all alo: 
thearms and neck, in fact, al 
round the throw—thus materially 
strengthening the crank, and not 
unfrequently making the throw 
stronger than the other portions. 
Again, this system requires fewer 
heats than any other, and the 
deterioration of the material is 

ton 

We have locomotive cranks 
made by our system running 
under engines on some of the 
principal lines of railway, which 
are giving great satisfaction, and 
which have already exceeded the 
average lifetime of the block crank. 
We certainly are of opinion that 
bent cranks are the cranks of the 
future, and that their universal 


apart, and with a crank in the line of one of them. Placing the 
crank below the centre, and vertically with it, we shall have the 
position which I will call A, and take that as a starting point, the 
crank centre being called N, and the wheel centre M, for short 
reference. At A and G the points A and N are vertical; at D and 
J they are horizontal. From a sketch before me I take the 
following approximate figures as giving the several positions :~- 


A N. 

Above railadvance. | Above rail advance. 

ft. in. ft. in. | ft. in. ft. in. 
1 4 0 4 ony 
8 10 10 10} 
J» 13 9 2 6 12 
+4 8 2 0 13 
L w» 0 4 1 8 4“ 3 


It will be easy for any of your readers to construct a curve from 
this table, and to verity it by setting out the several positions; 
and he will no doubt be surprised at the path of a given point in 
a wey d wheel, and by the fact that while the crank centre is 
below the horizontal centre line or path of M, the 5ft. wheel 
advances only 2ft. Gin., while the distance rolled over while it is 
above the line is 12ft.6in. So, also, the crank has twice the stroke. 

less advance, below the centre than above it, or 5ft. Gin. and 
ft. Gin. What is true for the whole must be true for a part; and 
as a rolling wheel must of necessity stand on its lowest point, the 
speed of the top point of a wheel must be double that of its centre, 
because it has only the same space of time in which to travel twice 
the distance; so, also, there will be a difference in the speed of an 
axle top and bottom relatively to the distance from the point of 
i contact with the rail to the two 
points of the bearing. The blows 
received by the wheel from the rail 
are much diminished by the system 
of fishing the rails, but there are still 


By more than enough to cause accidents, 
\ A as any passenger can tell who thinks 
A\, | | what causes produce the motion of 


| the carriages. All the jolting is felt 
Na by the crank axles, especially in 
these days of high speed; but this is little in comparison to the 
side strains caused by sharp curves, 
would be interesting to know what should be the size of an axle 
carrying twelve tons at fifty miles an hour for a wheel suddenly 
striking the points at the entrance to a sharp curve, the axle being 
in either position, as sketched, at A or B. 

What said —— Stephenson? “ Put no fi on your middle 
wheel, which should be the driving wheel.” And again: ‘‘ As the 
top of your wheel goes at twice the velocity of the train, put your 
brake there; it will have better effect.” These dicta may be 
challenged, but the Patent-office holds the proof that I am correct 
on these points. 

Is the crank axle a necessity? Mr. Trevithick, of the Grand 
Junction Railway, Mr. J. V. hh, of the London and South- 
Western Railway, Mr. Allen, of the Scottish Central Railway— 
formerly of Crewe—practically but go! denied it by employing 
outside . engines with straight axles for all their passenger 
trains. e London and Brighton Railway ro had about 
forty so made from the ‘‘ White Horse of Kent,” when Mr. Thomas 
Kirtley was appointed to the locomotive superintendence of that 
line, while on its neighbour, the London and Dover, were, I believe, 
four examples of a compromise; four locomotives with 
axles driven by inside por sys but having no wheels on them, 
coupled toa pair of wheels on straight axle, and these, if I am 
correct, were a, built by Messrs, Robert Stephenson and 
Co., of Newcast le-vpon-Tyne, to run the tidal express. 

R. and W. Hawthorn continued to use the flanged wheel, and 
though Sharp and Roberts did so also, they brought the flanges to 
. 5hin. between and thinned the flange. Ofcourse Bury and Co. 
could not alter this detail in their four-wheel engines. These may 
be taken as—with Stephenson, of course—the schools of | tives 
in this country, each with some essential feature. I notice a 
modification of Hawthorn’s egg motion illustrated in THE ENGINEER 
as the new London and North-Western gear. 

I may be allowed to mention that the first steel crank axle was 
Mr. William Vickers, of Sheffield, the chairman of the 


points, and crossings; and it [ 


adoption is now only a question 
of time. Certainly, both theoreti- 
cally and practically, it is the stronger of the two types look at it 
in what direction = may. CLARKE’s CRANK COMPANY. 
Lincoln, November 5th. (C. Cousrs.) 


SIMPLE AND COMPOUND ENGINES, 
S1k,—I must thank you for your courtesy in lishing the 
diagrams asked for. I am sure they will int = besid 
myself. Having them and Mr. Longridge’s explanation, I can see 
at once the ratio of expansion is pretty nearly equal for both trials, 
viz., about six. No one believes that the compound engine, merely 
as a compound engine, secures the result in economy; but it has 
made possible, for the comparatively short stroke screw engine, a 
higher range of expansion than could be practically carried pre- 
viously, a more equable pressure on the crank pins hout the 


~ 
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stroke, a lightness of parts, the increasgd pressure being borne on 
a smaller area, and a rapidity of expansion, none of which are 
attainable in a single cylinder. Triple expansion will, for similar 
reasons, in larger sizes no doubt in turn supersede this, and when 
employed on triple cranks will give steadier motion; while the 
whole machinery space will be diminished, Joy’s, or some similar 
valve arrangement, being sure to be adopted. Ihave combined all 
three diagrams in the accompanying diagram, which will no doubt 
interest many of your readers. w. 
Liverpool, November 5th. 


FATAL TRAMWAY ACCIDENTS, 


Sir,—I should consider it a great favour if you would kindly 
allow me some space in your paper for some remarks on the above 
subject. During the several years I was engaged in a 
steam tramway service, my attention was drawn to the fa 
accidents often occurring. Thanks to the ability and great care 
of my drivers and other workmen, I was fortunate enough in 
never having a single accident. Guided by the opinion of several 
tramway managers, and by my own experience, I devised lately an 
elastic life guard for engines and cars, to shift aside, without 
injury, persons fallen on the ground. A little calculation will 
show, if I am not mistaken, that the ordinary guards made of 
boards er iron bars, sometimes used and claimed for the protecti 
of the public, by the able and humane writer of the article on 
fatal tramway accidents, in your issue of the 3lst October, are as 
dangerous, if not even more, than if there were no protecting 
pieces at all. 

Assuming, for example, for horse cars, a mean 8 of five miles 
per hour, the weight of a car only half filled with passengers, at 
4 tons, the length of the car 20ft.; then the accumulated work 
W in foot-pounds will be: W = hw; h = height in feet through 
which the body falls, = ‘Ne ; w =. weight in pound of body; v = 


velocity of body in feet per second, = 00 = 7475 foot- 


pound. Assuming, further, the car stopping in 15ft.; F = force 
imparted by the accumulated work in pounds; «x = distance in 
feet to which any obstacle is moved by the car; F = Mf = um 
= 498°3, say 500 foot-pounds force of the blow imparted, which by 
the application of an elastic guard, will be reduced to a minimum. 
The writer of the former article is perhaps not aware of the con- 
siderable difficulties encountered, and the many conditions to be 
fulfilled to answer the purpose. There are two diametrically 
opposed problems to be solved. On the one hand, the apparatus 
must be as distant as possible from the level of the rails, not to 
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become a road sweeper; while on the other band, it must be as 
close as possible to the rail level to prevent even a child’s arm 
coming near the wheel. I ed the apparatus therefore 
accordingly; I also combined with it a rail cleaner, to reduce the 
tractive power a of the already overworked horses, Each 
car thus cleans the permanent way, whenever necessary. The 
muddy state of rails requires, according to experiments, six times 
the amount of tractive power on clean rails. I am prevented to 
enter fully into the subjectat the present momentnot to trespass on 
the Patent Law, as my final specification was only filed on 31st 
October last. I shall be glad to show, to any party interested in 
haps to be ena to bring theaapparatus to prac application, 
ps, Golden-square, London, CommaDt. 
November 4th, 


Srr,—I am very glad to notice that on page 335 you direct 
attention to the number of fatal accidents upon tramways, and to 
the jecpeye 4 for some form of guards. Four years , at the 
request of the directors and secretary of the Leicester Tramways 
Company, I tried several forms of iron guards—some fixed to the 
car frame and others to the axle-boxes; in practice it appeared 
that all these iron guards, if placed low enough to be of service, 
were liable to catch the paving stones, and were on some occasions 
broken off. Fearing that this might lead to an accident, I took off 
the iron and tried a brush fixed exactly on the same prin- 
ciple as the snow brushes used on railways. For three and a-half 

ears every car on the Leicester Tramway has been provided with 
ese safety brushes, and a car is not permitted to run under any 
circumstances without them, Many cases have occurred of persons 
and children pon either brushed out of the way or pushed forward 
until the car could be stopped. The plan costs very little, and, of 
course, is not patented. I therefore mention the fact that such 
brushes are in satisfactory use, in order that other ‘mr tga | com- 
panies may take the necessary steps to prevent accidents. I quite 
is nothing less than ‘‘ criminal 
negligence” to run cars out proper guards; more i 
does this wu; to be the case when we consider Sok tomes 
have been fitted to every Leicester car for three and a-half years. 
CLEMENT E, STRETTON. 
40, Saxe Coburg-street, Leicester, November 4th. 


TIDAL ACTION, 

Sir,—I hope that Mr. Boult will not deny the accuracy of Sir 
te that “‘every substance in the universe 
atiracts every other substance with a force os proportional to 
their mass, and inversely proportional to the square of the dis- 
on physical geography, where he generally e origin 
the tides ped noe g clearly enough. I would not feel justified in 
filling your columns with a complete treatise on this subject. The 
little I said in your issue of October 24th was merely intended to 
introduce one or two ideas, which appeared to me to be new, and 
to be consistent with fact. 

I did not state that Sir William Siemens made the tides a sub- 
ject of much study, but he did devise a means by which the depth 
of the ocean was approximately ascertained, by first observing the 
speed of the tidal wave over any particular area, and then calcu- 
lating from this the depth of water there. 

I am not beholden to Mr. Russell for the opinion that the alti- 
tude of a wave increases with the depth of the water. The con- 
verse is my opinion, the reason for which I state in the second 
paragraph of my letter. Mr. Boult has pails a me. 


SNowpon, 
Widnes Foundry, Widnes, November 5th. 


ATLANTIC STEAMERS. 


Sir,—Your comparison of the Oregon, America, and Britannic 
is not accurate in the matter of the speed, indicated horse-power, 
and consumption of the America, The fastest passage of that ship 
is 6 days 14 hours 18 min., and the mean 5) was 17°82 knots. 
The mean indicated horse-power for the whole of this voyage was 
7368, and the consumption 175 tons per day; so that, as far as the 
America is 


» your table should be as follows :— 
Fastest passage.| I.H.P. |Consump.| Tonnage.| Speed. 
Dys. hrs, mins. | 
8. S. Oregon 6 27 | 12000 | 265tons.| 7250 {18 knots, 
» America | 6 14 18 | 7868 |175 ,, | 5530 {17°82 ,, 
» Britannic} 7 12 17 | 4900 100 ,, | 5004 [158 ,, 


It will be seen that the gain on time of the America over the 
Britannic is 22 hours, and the extra power required to gain this 
advantage is 50 per cent. If the power required to drive the 
Britannic at the America’s speed be assumed to only as low 
as the cubes of the speeds, the former will require 7029 indicated 
horse-power, or about 5 per cent. less than the America. As the 
America’s tonnage is 10 per cent. greater than the Britannic’s, the 
comparison between these two vessels is not so unfavourable to the 
America as you state. If the indicated horse-power as a 
higher —_ than the cube of the speed—which it is ve 7 likely to 
—the erica will appear to still greater ere trust you 
will see fit to make these corrections. . H. Brrgs, 

Clydebank, November 3rd. 


NEW THAMES BRIDGE AT LITTLE TOWER HILL. 


S1z,—Obstruction bridges seem to be the order of the day both 
on the Thames and others of essa magnitude, Sir Josep 
Bazalgette in his report on the Tower Bridge, states that about 
twenty-four masted vessels per diem pass up and down the river 
between the Tower and London Bridge. I presume this includes 
those long river boats which are much used in the summer season. 
Be as consider uarter of an hour a 
v ong period o! e for the raising and lowering, or swingin 
and passing through of a vessel in any of the forms of pt 
tion you have elaborated in your last issue, and which would 
involve a loss of six hours per diem. This seems to be a wonderful 
improvement for relieving the traffic of the + metropolis. I 
ill not enter on the question of a vessel ood 8 in its 
course before the opening of the bridge. I have a lively recollec- 
tion of the rapid flow of the river Thames ina spate, am quite 
confident that should a stoppage occur for only a few minutes, the 
vessel would drift broadside on towards the bridge, where it would 
eventually foul. In the interest of free navigation, as likewise to 
relieve the traffic of London, let us do nothing in halves. High 
level bridges are the only remedy—if bridges are desired—although 
they entail great expense, and probably tend to destroy the amenity 
of the surroundings. Ros Roy, 
November 4th. 


THE ROCKET, 


Str,—As bit by bit is added to the history of this celebrated 
engine, we bid fair to learn the true version, which will be recorded 
in your columns. I have good reason for believing that the Rocket 
of the opening had a material alteration from that of the Rainhill 

; for during one of the trips, when Mr. Booth was on it and 
steam was low, he to George Stephenson the idea of 
turning the exhaust steam into the chimney, which was done, at 
‘once resulting in greatadvantage. Iam of opinion that the present 
came from the same source. Borer. 


Sir,—I am much pleased to read the very conclusive letter 
in yours of the 17th inst. from my old friend, Mr. Robert Stannard. 
We have known each other intimately many years, and I knew his 
father was the contractor for the cutting from Oldfield-lane, Eccles, 
&e., and I also knew Mr. Stannard was on the Hull and Barnsl 
Railway, but did not give it » thought until I saw his letter. 1 


well recollect, many 


rs ago, Mr. Stannard and I often con- 
versing about the 


+ and the early Liverpool and Manchester 
way. I well reco ing at least one locomotive of the 
Stockton and Darli with two vertical cylinders ly 
let into the top of the boiler, with two marine crossheads and side 
rods down to crank pins in each wheel. On referring to my father’s 
diary, I find that this would be early in 1830. I recollect seeing 
this in the cutting near Oldfield-lane Bridge, and as nearly all this 
material had to be led five or six miles on to Chat Moss, it was just 
the place where | tives were required. I find memoranda 
made at the time of the trial in October, 1829, describing the 
Rocket fully, and I also find notes made on the 15th September, 
1830, referring to the Northumbrian, Meteor, Arrow, Comet, 
, North Star, Phoenix, and Rocket, and the notes say. 
* This last is the identical engine described in , 1829.” I 
also find I have a hand sketch made of the Northumbrian in Sep- 
tember, 1830, a copy of which I send you herewith, You will see 
it shows ‘the left-hand side of the engine, and I think it will con- 
vince you it is a view of the same engine that your sketch shows in 
yours of the 12th September by Mr. J. Nasmyth. I find many notes 
referring to the Rocket after the opening. On November 19th, 1829, 
I find that the Rocket was going to be sent from the Liverpool end 
to Mr. Stannard’s contract at the Manchesterend. On June 19th 
1830, the Arrow first brought the directors through from Liverpool 
to Salford in two hours, and took them back in one hour thirty- 
four minutes. On August 28th, 1830, the Rocket, Arrow, and 
Pheenix brought the directors and a _, of friends from Liver- 
pool to Manchester. On November 5th, 1829, the Rocket drew 
ten times its own weight at 14 miles per hour. I also have a note 


somewhere, after the opening, of one of the train engines getting off 
inti 


men well remembers a new name-plate being cast for her, and 


sent per boat to be fixed on her, 


Newcastle-upon-Tyne 
November 3rd. ‘ 


OLp Firres. 


Srr,—Your correspondent ‘“‘ A Leicester and Swannington Man,” 
is all at sea about the two Rockets. The Rocket which opened the 
Liverpool and Manchester Railway is undoubtedly the engine now 
at South Kensington, and what your correspondent calls the second 
Rocket was y the Comet, an engine built shortly after the 
Rocket, which also took part in the opening of the Liverpool and 
Manchester line, and was afterwards taken by the driver, David 
Weatherburn, to open the Leicester and Swannington Railway, 
and after that worked on the construction of the London and Bir- 
mingham Railway. STANNABD. 
ull Railway, Howden, 


and 
East Yorks, November 4th. 


S1r,—Prevjous to the nce of Mr. Nasmyth’s sketch of © 
the Rocket in your issue of the 12th September last, I never heard 
or read of two engines of that name in the early history of the 
Live ll and Manchester Railway ; therefore, I assume that the 
sketch is the only evidence of the existence of a Rocket essentiall: 
different from the, I believe, universally admitted Rocket of 1829, 
the distinguishing feature of which engine was that the top of the 
fire-box was some distance below the top of the boiler. 

Now, it is not likely that two engines of the same name would 
be at work at the same time, and I have not the least doubt that 
the Rocket of 1833, which I assisted in repairing at various times, 


| | 


| 


THE NORTHUMBRIAN. 


the road itching into a coal wagon, and the note says the 
Rocket St ke train on to Manchester. Speaking of early loco- 
motives and the old hand gear, many years ago, one day, an old 
friend of mine whom I had known from a lad at a stationary winding 
engine, then as a fireman on the railway, and he soon became 
engineman, then night foreman, and at the time I of he had 
become the second in command in the locomotive department on 
one of our leading railways. His railway experience began in 
1846, after hand gear had nearly gone out, and the Pow engine, 
so called by old Lancashire enginemen, in connection with the four 
excentrics and gab motion. I saw this old friend one day get on 
an old locomotive with two loose excentrics and hand gear, 
intending to move it. He tried hard for a long time, but had to 
ive it up. He eould not get her to move, when another old 
friend——O id Bill—who did understand hand gear, got on, and off 
she went in a jiffey. I have often started a load by hand with 
Bury’s old motion, while the same engine would not start if 
in with the excentrics. You could give the engine the steam, 
on the piston, the instant the crank the centre— 
that is if you knew how. The introduction of the reversi 
lever alt ty many @ man to become engineman who never woul 
with the old hand gear. I can give you a list of some of the early 
——— and Manchester ines. After the Northumbrian was 
the et, being the first with inside cylinders llin. diameter and 
crank axle; Majestic, outside cylinders llin. diameter; Mercury, 
inside cylinders; Mars, Samson, 14in. cylinders; Goliath, inside; 
Jupiter, ditto; Saturn, Sun, Venus, V' which was the first 
by Messrs. Murray, Fenton, and Co., of . I find I have had 


in my possession and have a good deal of it still, either whole or ; 


in parts, of locomotives’ motion work, &c., made by Messrs, 
Stephenson, Melling, Dewrance, Forsight, SS Jones 
and Potts, Timothy Hickworth, Edward Bury, Hawthorn, Sharp, 
Roberts, and Co.; Fairbairn, Fenton, Murray and Jackson, George 
England, McConnell, Trevithick, Beyer, Peacock, and Co.; John 
Ramsbottom, Wilson, of Leeds; Manning and Wardle, Baldwin, 
of Philadelphia; Crampton’s patent, Tulk and Lee, of Whitehaven; 
Garforth’s, Dukin field; Kirtley, of 
Stoth and Slaughter, of Bristol; Cross, of Sutton; Neilson, 
Gilkes, Wilson, and Co., Middlesbrough; Copely, Middlesbrough; 
Adams, and a others. I have also had portable engines in m 
hands by the following makers, Howden, of Boston, C. m an 
Shuttleworth, No. 2, of which I still have the name and number 
late ; Tuxford, Hornsby, Michell, Penistone; Bache, Burton, and 
Prdetor; Robey and Scott, Fowler and Maccollin, and fifty other 
nondescripts. I have nearly all the traction engines belonging to 
the Bray's Traction Engine Company, marine engine work and 
boilers from gunboats of the S class, and from line-of-battle 
ships, Queen Orlando and others, which were at Sebastopol. I had 
also a large quantity of the Russian marine work which came from 
Sdvustepel atiec the wer, I had also a great part of the engine 
motion work which was used in making the Suez Canal. I may 
say, in conclusion, in reply to a letter signed “‘ X.” in yours of the 
4th, I thought everybody knew, who takes interest in locomo- 
tives, that Mr. Booth was the inventor or suggester of the Rocket’s 
boiler, which was in almost every detail the locomotive boiler of 
to-day, and there was nothing to prevent Timothy Hackworth’s 
engine doing as well at the trial, in October, 1829, as the Rocket, 
if she had a fire-box and tubes like the Rocket. 
I trust that your readers will now be convinced that the Rocket 
which took the prize in 1829 was the same Rocket that was at the 
ing, September 15th, 1830, and that was for some time after 
on the ti ll and Manchester Railway, of which I could give 
further proof, and of which the remains are in South Kensington. 
Ashton-under-Lyne, Isaac W. Bourton. 
October 29th. 


Srr,—There were two engines of this name ; one was built for 
the Swannington Company, but ran for a time on the Liver- 
1 and Manchester Railway. Mr. John Ellis sai 


name changed-to Comet, arid one-of the old Newcastle work- 


had a low topped fire-box, and was the only engine with such a - 
fire-box, and was also the only engine of that name then on the 
line. Under these circumstances it is inconceivable that the 
sketch represents the Rocket of either 1829 or 1830. 

I am, therefore, led to the belief that the sketch represents the 
Northumbrian class of engine, which class or intervened 
between the Rocket of 1829 and the Planet, which was the first 
locomotive with inside cylinders and a crank axle, and which came 
out, I think, in 1831. Tuos. Hunt. 

Gorton Foundry, Manchester, 

November 5th. 

[Can Mr. Hunt throw any light on the history of the Northum- 
brian? by whom was the boiler desi ? He will see, further- 
more, from the letters we publish, that there are still some persons 
who hold that there were two Rockets.—Enp. E.] 


Sir,—Will you okey me to sum up the substance of the dis- 
cussion going on about this engine, with a view to keeping your 
correspondents to the question at issue? : 

The matter stands thus, as I understand it: That Rocket certain 
remnants of which are now in South Kensington Museum took the 
prize of £500 at the Rainhill trials in 1829. Subsequently it was em- 
ployed by a contractor engaged in making the railway. pone it 
was sold, and used on the Leicester and S i ilway, 
opened about 1830. Its subsequent history has been told; but 
while on the Swannington line, according to some people, its name 
was changed to Comet, by the desire of Mr. Ellis, the chairman of the 


Meanwhile Messrs. Stephenson built seven new engines for work- 

pee Me Manchester and Liverpool Railway. One of ‘these was 

the Rocket, and as such was drawn Mr. Nasmyth, and 

killed Mr. Huskisson, and would no doubt be identified by the gene- 

ral =— as the original Rocket. Thus, then, there were two 

Rockets running for some time, and the fact that Mr. Hunt has 
—s. one does not prove that another did not exist. 

t is a remarkable that all your correspondents who say 
that Mr. Nasmyth’s sketch does not show the Rocket, assert that 
it does show the Northumbrian. Why the Northumbrian? Why 
not the North my Ned the Meteor, or other one Be seven 
engines present at the opening? An e tion on this point is 
very dearable, Was the Northumbrian different from the other 
five engines, to say nothing of the Rocket? I cannot think that 
any proved statement has yet been adduced to show that Mr. 
Nasmyth made a mistake. PuIto. 

London, November 5th. 


— Notwithstanding this, its identity as 


APPOINTMENTS OPEN. 

Sir,—As many engineers are at present seeking for employment, 
lists of vacant situations, or lists purporting to be om readily 
find readers, but that the distinction I have made exists, the 
following experience will 

In the number for Ist November of a weekl: blication, I read 
amongst. the “‘Appointments Open”:—‘“‘6. engineer. 
6118—competent draughtsman, surveyor, and leveller. 6119—con- 
tractor’s engineer. 6120—contractor’s engineer.” At the head of 
the column ap the following :—‘‘ On receipt of three penny 
stamps we will forward the key where to apply for any of the 
following berths, &c., but this prepayment only covers one ad 
and must be renewed when two or more —— are desired.” 
I accordingly posted twelve stamps to the editor of the paper, 
requesting keys to the four numbers already mentioned, and 
received the subjoined reply :—‘‘ Key to 6109—As we have heard 
the situation is already uP we return you3d. Key.to 6118 
—The Borough Engineer, Nottingham. aay to 6119—P920, 
ENGINEER Office, 163, Strand, London.—Key to 6120—W.. L. 0. E., 


Offices of Engineering, 35 and 36, Bedford-street, Strand, London. 


In application you should mention the neering Review.” 


| 
| 
| 


THE ENGINEER. Nov. 7, 1884. 
copies of testimonials. No coming to hand, I bethought me | these countries are still also drawn from the Continent. Screw | At the pit mouth overage ape a bout as under :—Best coal, 9s, to 
that about a fortnight ago I had received a receipt for an advertise- rods for United States consumption are £7 5s. per ton, delivered | 9s. 6d.; seconds, > <> & common house fire coals, 6s, to 
ment which I had inserted in THE ENGINEER to the effect that a | in Liv on steam and f haot amigo Mk tetas tomas aaa 

tractor’s engi was di , &c., and that I would Mail advices received from Melbourne this week state that when ¥ 4a.; and commen sorts, shout 8. per ten. 
call at the office to see if any letters were there, so I hand request. Fair ponte 
my numbered receipt and received =p own application to PI20, parcels were off at £19 to £21 selling high leve aan ge or the Gars' » Ss. 6d. is being got 
and on looking at this week’s number of Engineering found that ietly at £9 to £9 10s. Sheets had been disposed of at ‘at £11 10s, house coal and 7s, 6d. for steam coal, but there are 
L.” was also advertising himself as disengaged. fer New 8 tol0; to 6d. under these figures, 


Now, the conductor of the Engineering Review may think it a 
joke to send those employment to others who are 
the same, but next time he inserts in the list an a tment 

open and gives as key where to apply for it the number of an 
vertisement for employment, a without permission from 
pag as ni he should endeavour not to refer applicants 


the above, hope that by giving publicit ie matter I may 
prevent others desiring remunerative emp Goose from merely 
time and mney, on of 
2, Howard-street, ConTRACTOR’sS ENGINEER. 
"Arundel street, Stra W.C., 
ovem 


New York, October 25th. 


to 
e impression that the election of a 
democratic President will result in poy! reduction of tariff 
duties. The Republican party has ¢ an immense amount of 
money, and its leaders here are ident that the result will be 
favourable to them. 


sooner or 
later, but projectors of engineering enterprises of large propor- 
tions are in no hurry to place orders. Steel rails are 
27°50 —, to 28 dols.; A ow wa old rails, 18 dols. to 19 dols.; 
Bessem 19 dols.; 20 cent. gray forge, 16°50 dols. to No. i 
9 dols. to 21 d 16°50 dels. to 18 dols.; 
bar iron, 1°8 to 1°9c. per Ib. from till The white lead combi 
tion recently attempted at Cincinnati will prove success. 


It will only sell lea a sign an agreement as to 
ts, an 

or seine pt of 

our trade wi 

especially Central and South America. ‘The 


lishing a South American trade. The States 
control a great deal more of this trade than they do, and the fact 
that they now have so little of it is due more to their indifference 
than to their inability to secure or hold it. It a a 
by a line of steamships with South American and also to 
extablish a line of steamships between New Orleans, Galveston, and 
South American ports. It is believed that with proper steamship 
ees with these countries we ang soon drive out the 
and German goods now going there in large quantities. 
Some favour the enactment of commercial treaties. The lack of 
knowledge as to the requirements of these markets is attributed 
jareely to the imefficiency of en Consuls. The high — 

service charged by a 

A great deal of interest is felt in the North as to the 
coming New Orleans ition. 


each for the purpose of making State exhibit Very large exhibits 
will be made by the commercial interests of the Mexican, Central 
and South American States. The Government of the former 
country has contributed 200,000 dols. for the purpose of making a 
ae of the mineral, timber, and agricultural produe- | ®t 
tions of that comparatively unknown country. 


THE IRON, COAL, AND GENERAL i 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change in Birmingham to-day—Thursday—and in Wolver- 

hampton new business ‘animation. Bit finished 

were 


. There isnot much to com of, as times go, about 

the amount of tonnage being turned out; tc eho oe 

ess is very ous. Shi orders are cut especially 

fine; and there seems no help for it so 
produci centres remains tame. 

The effect of the pulps of the ironworkers’ wages 
tion is rather to discourage than to promote new business in 
lots, and buyers will not operate for forward deliveries with 
freedom. Still, numerous manufacturers are as busy as they care 
to be at current rates, and the sheet mills in particular keep well 
off at the prices given a week ago 

increased quantities of sheets to cover 
sheets, 


regularly, and some 
of 1000 to 2000 tons in a line. 
lates are £7 atthe Other common plates 
to an — to £9. ‘ 

-class iron continues in limited request, chiefly “pmo 
and Government buyers, but the list price is steadily main 
tained at £7 10s. to £7. ie common makers are as well off 
for orders as they have been at any time during the summer, and 

prices remain at £6 10s. to £6. 
20 £9; 10s.; tre’ w. 


in, to 3in., "3hin., 34in. and 3hin., £8; 

3fin., and 4in., £8; 4jin. an £8 
and 44in., £9; and 4#in., i0s.: in. and 5in., £10. 
d £10 10s.; 58i £11; 


uitted to 
£10. For fencing wire slightly had arisen ; 
quotations from £11 10s. eld 10s. 

The native iron market is not strong, but users and con- 
sumers are good consignments on account of the current 
uarter’s contracts. Quotations for all-mine 

mines, £2 5s. to Os.; common iron, £1 17s. 6d. , £2, and 
£2 2s. 6d. a so large as they were. The limited 
production of all-mine pigs should tend to harden quotations, but, 
selling prices of qualities once supposed to nearly eq 
Makers are not looking for much improvement so long ax hematies | 
remain low. 

prietors speak of a considerable f; falling off int in ny at 
prices are easier. The pre of Stafford- 
shire furnace, forge, and household ranges between 
i dt Art cobbles, 7s. 6d. to 8s.; best rough slack, 
4s. 6d. to 5s. 6d. per ton. The wages of thick coal colliers working 


masonry 
subject to much competition ay North Wales, pire and 


North Staffordshire. The price of the first-named is 
delivered here. 

The South Staffordshire Mines Drainage Commissioners on 
made | had reports before them from their engineers, which 
showed that the water in the mines was being steadily lowered, 
and that rapid progress was being made with the surface works. 
Mr. Richard Williams elicited that pits before submerged in the 
Tipton district were being re-started, whilst in other cases greatly 
more coal was being drawn; and Mr. D. Groucutt expressed his 


Gah ting Bradl result in 
the freeing of practically the whole of the eae eed 
under water. 

The death is announced, at the of seventy-one, of Mr. John 
Hartley, of Tong Castle, Shifnal, w o was for a long time senior 
partner in the late Staffordshire finished iron firm, of 


almost world-wide celebrity, of G. B. Thorneycroft and 
The North Staffordshire iron trade is hardly as active this week 


as recently, the new orders not being equal to those formerly | from all 
ived. tions 


recei for merchant iron given out by home 
stocks 


buyers have quickly executed, and their having now 
become larger, ~~ are not anxious to place further specifications. 
Beill the be call eep on full time, and an influx of Australian 


wm e. ea escriptions are at some 
fhe mills in better call. bars are £5 lbs. to £6 and 
— qualities, £7 5s. to £7 10s.—rates which have regulated sales 
ora 

The pig iron trade is steady, but seers are unable to obtain any 
advantage. demand are priced at 


Manchester.—. 


to be a pretty gen 
likely to get Nah lower, and this has va to give, in a certain 
sense, a rather more confident tone to the market, which to ames 


and the North of Business, however, continuesdull,and r 
the future is not looked forward to very ly is indicated by the 


keep their works 

There wana fairly god attendance at the Manchester iron market | wo 
on Tuesda: t a slow inquiry was reported 
and prices for both pig and manufactured iron, so far as 
this district, were without material alteration from last week. 
Lancashire iron makers are getting small orders, which are 
sufficient to take away their 
their late rates of 41s. to 42s., 
rates remain at 41s. 6d. to 42s, 6d., less 24, delivered here, 

But there are sellers here and there who would take 6d. under thess 


it is exceptional that manufactured iron makers 
t of work ahead, they are in most cases kept 
with orders from hand-to-mouth, and 
ities of bars, 


and Yorkshire Railway 
reporta as to the condition of employment in the 
haps, not met so gloomy as they were a mon 
beck Bn ere Was & den accession of out-of-work 
members thrown upon the > pt the leading trades’ 
union societies, but there is no improvement, and the branch 
statements of the Steam Engine Makers’ Society for the month 
just closed are still of a dent nature. There is no material 
increase in the number members in receipt of out-of-work 
donation, which remains at about 3 per cent., but no improvement 
in trade is reported. The state of trade in the marine 
shops is returned as Locomotive 


district in witch theyre but le hy M 


: 


going five days a 
change f: month, and 


tend haustive 


vered | teen to sixty years of age, and 270 over sixty. "At the 


— inferior qualities offering at 3d. 
Mr, G. O, Greenwell, M. Inst. O.E., who has been elected pre- 
sident of the Manchester Geol Society, in his ina 
dd to the bers at the monthly meeting on Tuesday, 
out some very pertinent hints with reference to the contribution of 
He condemned the too of theorising, 
urged that more useful results might be attained by the 
frequent contribution of simply the recorded observations which 
come under every-day notice, Such contributions as these, whilst 
they would not tax the members to produce elaborate 
would tend to practical discussion and the establishment o’ ‘acts, 
pene would frequently be of more service than long theo 


Att the same meeting a discussion arose on tae old Si apraiien of the 
effect produced by mine dust on explosions, an 8. Martin, 
r of mines, read a 
series of experiments which had been = by a German Govern- 
ment Commission, showing how largely the presence of mine dust 
contributed to the violence of an explosion. He added that he 
had received a letter from Mr, Galloway, who had taken a great 
interest in this subject, and who had just returned from witnessing 
the above ane, which fully bore out the conclusions to 
which Mr. Galloway had long since arrived. The experiments had 


been made above nd, in a wooden ery similar in construc- 
tion, but larger, the one which alee had used for 
iments. The initial distur! was effected by firing a 


his experim 

soa with } Ib. of gunpowder. The results, Mr. Galloway stated, 
and marvellous. With 20 metres of the floor 
with coal mine dust, and 10 metres of the gallery 
aah $0 tao d ot filled with a mixture of one firedamp and twenty 
of a magazine, and a train, w or .» stand- 

ing on -~S rails at the mouth of the gallery, was hurled along the 
52ft., and driven off the metals, the rails me es 

an angle of 4deg. The President remarked that alth 
might be some doubt as to the precise manner in which t 
dust acted, there was no question whatever that it contributed 
very seriously to the violence of an explosion, and that the burn- 
of even without the presence of fire-damp, would 

just into an explosive gas. 
the annual mee’ of the South Lancashire and Cheshire 
Coalowners’ Association, held at Manchester on Tuesday, Mr. W. 
- Barrett, of Liverpool, was elected president for 
e ensuing year. 

Barrow,—I have to report an improved tone in the Lancashire 
hematite pig iron trade. Business is a little brisker, and orders 
quarters are co! more freely to hand at higher 
than oth ruled lately. 


It seems to be generally that 
during the coming winter makers wll be beter employed, , and this 
hope seems likely to be fulfilled. The furnaces in blast are actively 


working, and the output has by no means been diminished for some 
time past. Stocks are heavy both at warehouses and at dock sides. 
The greatest activity is noticeable at the Bessemer department. 


Forge and f samples are not at present much used. A 
quieter state of th pe the steel trade, and the flow of 
orders is checked. American el; 


ections have the 
pane fluctuations, but it is expected that when they are d 
business will materially improve. I am informed that in anticipa- 
tion steel rails have gone up 4s, per ton during the past week ; it is 
likely a similar may occur here. An interes 
experiment is I hear, at Barrow. The Steel Company, 
having several mills at st itbete owing to the scarcity of orders, has, 

way sleepers. 

and it is to be h thee be successful. The deneed 
for h and wire has rather fallen off. ogy almost 
unemp » and few enquiries are being mad Engineers and 
makers are in receipt of but few ers. "teen Gee at 
late quotations. Heavy banks of ore are held at mines, 
at ey notimprove. Shipping dull. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

It was part of my business this week to make somewhat ex- 

into the condition of the arian in ihe Shell 


prod: 
There is a goodly volume of work, ode at liter no not 
much is left in the form of gain on the transaction. The workhouse 
officials tell me that artisans who used to contribute 1s. a week, or 
on they ground that they carn oo liste ay 
on t earn 80 possibly 
more than thamesioes and their families. In Ecclesall 
Workhouse, the number of able-bodied men relieved for the week 


sponding November 4th was thirty-two, as com with the corre- 
week of 1883. Of the thirty-two, the cutlery, file, and 
ish thirteen, and there are eight labourers. 


trades furnis! 
AtT Tir  Vale~the Sheffield township workhouse—there are in 
house 679, of whom sixty-four are able-bodied; 409 are from 


ing period last year there were 555 men in the house. It is 

mated that the average of all classes this year has been about 

more than last. There are now many more men than women 

the house, and they appear to be on the increase. Judging 

mendicants one meets in the street, who state that they are 

tives, We've got no work to do,” must be 
Lancashire cry 


the dential campaign in America is in 
to a the on Sheffield with the States. 


Not that the success of one candidate or the other will have much 
influence in relaxing American tariffs; but the end of the turmoil 
ge admit brn men turning from politics to commerce. 


the 

six- 
eati- 
100 


than seventy — in the production of ivory table cutlery 
alone, and "—i.¢., black To-day 
the company but one man employed half y a week on 


le cutlery, while the —, 
This failure to compete with S 

to 


speciality in 
keen ~ hollow-ground, has made its mark, and is in animated 


Tne German competition with Sheffield hand-forged 

which caused no little disquietude at = time, appears to 

dio played out, The German stamped 
or Bre into moulds in a fluid state, not wear very 


oreign customers are finding finding this out for themselves. 


AMERICAN NOTES. 
(From our own Correspondent.) 
from the fact that the democracy avoid any discussion of it, while The den for Earl Dudley’s limestone has this week been 
reduced 3d. per ton. Grey crystalline, for blast furnace purposes, 
j The iron trade shows no improvement in any departy 
prices have not varied Is. a ton on any article. Business is 
Philadelphia. The general sentiment is in favour of ing s' 
NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
HEEB Although it cannot be said that there is any im- 
provement in the condition of the iron trade of this district, there 
exhibits from elp and as many from city. e 
es. This is a discouraging feature, as it shows that th 
fevle or no anticipation of any early revival in trade that wi 
> to improve values, and that makers, even at prices which tney | au 
; aver to be unremunerative, are chiefly anxious to secure orders | result of the Investigation Whe thisthat there are Nov iany peopre 
while in some branches that steadiness increased to considerable 
UgUres LO DUSLICSI wo presen “a ve! DOOK Orders 
well over next year. In North-country iron there has not been 
very much doing here, but large sales of Middlesbrough brands 
elsewhere have aetna a firmer tone to prices, and makers arg 
asking 42s. for forge and 44s. 4d. for —— net cash, deli | corres] 
equal to Manchester. For Scotch iron ers are also ng 
rather higher prices, but there is only a limited demand in this 
ithoug 
have any 
tolerably w 
Orullary SOres. he Algio-Almerical ompany, WOlver- maintain th 
hampton, is experiencing an increased call for galvanised shingles | £6 to £6 2s, 6d. for hoops, an . Od. . for shee 
for roofing purposes at home, and has this week received an | delivered into the Manchester district. Trade is, however, being 
encouraging order for the roofing of a new local Board-school. very much cut up by the keen competition of merchants, and the 
market is not as firm as it might be. 
efforts to compete with Sheffield in the production of cutlery. 
Fourteen years ago one of the largest houses in the American : 
cutlery trade—whose name need_not_be given here—had no fewer 
heffield in the finest cutlery 
of table cutlery, as well as 
best, £12. For hoops from 14 to | ES ; for angles, 
fullered shoe bars, and plating bars, £8; and for rivet iron, £9 to the razor trade, which has been dull for the United States 
£10, according to quality. Their turning and horseshoe bars are markets, there is again much briskness for other markets. One or 
£7 10s. The firm’s ordinary smithy bars are as here:—l1in. to 6in. two leading houses are particularly well employed. A large esta- 
blishment, well known in every country, has on its books orders 
over 50,000 dozens, and several others are also well employed. 
Dein. Ogi. Olle, ; and Ofin., | 
£13; =. and 7in., £14; 7din. and 7}in., £15. 
The decline in the United States demand for wire rods is a yaad Ss are barely Dy 
matter of serious moment to the Shropshire makers. These this | Quo’ Son are withou 
afternoon referred to the increased buying by America from Ger- | the 1 ang, Manchester colliery firms are maintaining their full 
many, and the steadily augmenting supply of her own needs in wire | list rates; but in other districts there has been some giving way 
rods by America. The River Plate my Australia are, at date, fair] upon the October advance, and for special sales prices pretty near 
customers for the wire rod mills, but much of the supplies for ' as low as those ruling in September are in many cases being taken. ! celebrated 
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Messrs. Mawhood Brothers, manufacturers of 
axes, &c., inform me that the Government have 
ordered from America a e number of felling 
axes, and that five thousand of theseare going up the 
Nile. [aed (cages is said to be precisely the same 
as that by the Premier ; and the firm con- 
sider it singular, not to say unjust, that the order 
should go to America ; seeing that as far back as 
1877 they presented Mr. Gladstone with “‘ one of 
their original American patent axes,” which he 


declared “‘ emg the merits of the 
original.” Messrs. Mawhood say that axes of tho 
American pattern can be made in Sheffield at 
even lower prices than those charged by the 
United States makers. 

Steel rails, which have been freely ordered of 
late, are making £4 12s. 6d. to £4 15s. at works, 
which really does not admit of a profit. Over-pro- 
duction Raglan of the as fifteen 
firms in d are now é! producing 
what could easily be ye mt y five, 

The ivory sales—in which all Sheffield 
cutlery and other manufactures are bg d inte- 
rested, comprised 140 tons—against 103 tons at 
the oy ae period of last year—viz., 58 tons 
Zanzibar, Bombay, and Mozambique ; 3 tons Cape 
of Good Ho tons Egyptian—124 tons from 
Alexandria, 18 tons from Malta; 47 tons West 
Coast of Africa; and 14 tons cuttings, waste, &c. 
There were also | tons sea-horse teeth, # ton 
rhinoceros horns, 34 tons mammoth teeth, and 
1 ton elephants’ bones. About 21 tons of the 
Egyptian and 24 tons of East Indian were old 
import, withdrawn from the previous auctions. 
There was considerable competition, and although 
prices of all descriptions were somewhat i 
still the average showed a good result. Kast 
India, all large teeth, 701b. and upwards, were 
strongly peted for; ium teeth, 501b, and 
downwards, rather easier; balls, scrivelloes, and 
pieces steady; but some of the small seme s with 
cut hollows and scrivelloes, sold at less money. 
Cape was in moderate supply, and sold at full to 
rather higher rates, Egyptian averaged well in 
good, large, hard and soft teeth ; medium and 
smaller descriptions lower. A strong demand for 
West Coast African, notwithstanding the full 
supply, and all descriptions sold readily. Bangle 
teeth generally were rather lower for the hard 
kinds. The stock at 31st October, 1884, is 200 
tons, against 160 tons at the corresponding 
period last year. This is the ae stock since 
1879, when there were 213 tons. It is estimated 
that to secure the quantity needed in the Shef- 
field trades it is necessary for 12,000 elephants to 
be killed every year; but this calculation leaves 
out of account the circumstance that not a little 
of the ivory is obtained from the tusks which are 
shed by the noble animal. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland iron market held at Middles- 
brough, on Tuesday ast, was well attended. 
Although the amount of business done was not 
great, the tone was cheerful and prices were fully 
maintained. Most of the makers have now sufli- 
cient orders to carry them through the present 
month, and they are not quoting less than 
36s. 3d. per ton for No. 3 g.m.b., for early 
delivery. Consumers and merchants seem willing 
to pay this figure, and for delivery over the next 
six ths a few hb have been made at 3d. 

ver ton more. ¢ current price for forge iron 
is still 34s, per ton. The demand is, however, 
rather slacker than it was a week ago, and some 
sellers are willing to accept slightly less, 

There is no demand for warrants, although 
freely offered at 35s. 9d. per ton. 

At Middlesbrough Messrs. Connal and Co.’s 
stock of pig iron was reduced eighty-five tons 
—_ the week ending Monday last. At Glas- 
gow the decrease was 530 tons. 

No change of any moment is noticeable in the 
finished iron trade. Messrs. Jones Bros.’, ores | 
mills are at work this week, but it is doubtfu 
whether they will remain so Laan | Prices are 
unaltered, ship plates being off at £5 per ton 
on tracks at ers’, works ; common at 
£5 2s, 6d., and angles at £4 15s., all less 24 per 
cent, discount. Puddled bars are £3 5s. net. 

The steel works in the Middlesbrough district 
are fairly well off for orders for the time being. 
The price of steel rails remains at £4 15s. per ton. 

Messrs. Suthert and Southorn, of the Cleve- 
land Steel Works, Guisbrough, have booked an 
order for a large quantity of steel wagon wheels, 
points, and crossings for tramways in India. 

Messrs. Craig and Taylor, of South Stockton, 
have secured an order for another small iron 
steamer similar to that commenced last week. It 
is reported that the Earl of Durham has placed 
with a shipbuilding firm on the Wear an order 
for a vessel which will cost about £12,000, that 
sum being £3000 less than it could have been 
built for two or three years ago. 

Owing, no doubt, to the continuance of fine 
weather, the shipments of pig iron from the 
‘Tees for r amounted to 86,336 tons, being 
only about 3000 less than during September. 
The principal items are as follows :—German 
took 24,200 tons; Scotland, 22,120 tons; Holland, 
7825 tons; Wales, 6892 tons; France, 5085 tons ; 
and s' R ms were shipped, as against 
29,143 tons during September. 

The ironmasters’ returns for October were pub- 
lished on Tuesday. It appears from them that 
98 furnaces were at work, and that 201,187 tons 
of pig iron of all kinds were produced, being an 
increase of 4781 tons, as compared with the out- 
on for September. Makers’ stocks at Middles- 

ugh have been reduced 5021 tons, but the 
reduction in the stocks of the whole district is 


only 174 tons. The total quantity of pig iron in | 42s. 64d 


stock at the end of the month was 287,981 tons. 
The River Wear Commissioners have accepted 
the tender of the North-Eastern Marine Engineer- 
ing Co., Sunderland, for the steel girder work of 
a new double-ended crane to be used at Roker 
Pier. The distance from the centre to the 
extreme ends of the crane will be about 110ft., 
and it will be capable of lifting 50 tons. The 
hydraulic mac connected with it has been 
— of Messrs, John Abbot and Co., of Gates- 
According to the accountants’ certificate, issued 
in connection with the Durham miners’ 
scale, the average net selling price of coal for 


the three months ending September 30th was 
4s, 8°47d. per ton. The present rate of wages 
will remain in force, 

The arbitration to determine the rate of wages 
to paid in the North of England iron trade 
has been postponed owing to the illness of Mr. 
Trow, the operative secretary. The standin 
committee have now decided to extend the awar 
to the end of January instead of the end of 
November, as originally intended. 

This postponement was agreed to the 
employers out of consideration for an able and 
honest official, who, though habitually opposed to 
them, enjoys their full respect and even hearty 
esteem. In so doing they have permitted the 
previous rate of wages to continue for another 
two months, notwithstand: that it is 24 per 
cent. above Dale’s scale, Before the arbitration 
takes place another ascertainment of realised 
prices will be made and published by the account- 
ant to the Board; and this will, no doubt, justify 
the second 24 per cent. reduction they have 
already claimed. 

The compet members of the Northern Wages 
Board feel somewhat ieved at the absence of 
any Sao to help them by the employers in 
Staffordshire. The language adopted by the latter 
towards their operatives at their Board meeti 
seems to have been characterised of late by weak- 
ness and indecision. They have virtually said to 
them, ‘‘ We don’t want to reduce your wages, 
and will not do so unless the Northern manufac- 
turers do. If they succeed, which we doubt, then 
of course we must follow suit; otherwise we are 
content to let things alone. At all events, we 
will not take the initiative.” In accordance with 
these ideas the Staffordshire Board has just met, 
and for the second time postponed consideration 
of any further reduction of wages till the first 
week in December. By that time they hope it 
will be known whether the Northern employers 
have succeeded in establishing a lower rate of 
wages or not. Perhaps the most difficult and 
unpopular part of an employer’s business is that 
of reducing wages, in a talling market, to such 
levels as will admit of workmen being employed at 
all. To these affected, and to the ignorant and 
unthinking, he usually appears as a tyrant, 
whereas he really is a benefactor. The opposition 
and unpopularity he has to encounter in doing 
this necessary work ought to entitle him to the 
moral ch ang of, at events, all who are able 
to look below the surface of things, and especially 
of those whose experience and duties lie in the 
same direction, If the Staffordshire employers 
would confer with their Northern brethren, and 
arrange with them to claim necessary reductions 
at the same time and to the same extent, both 
associations would become much more effective 
and successful than they are at present. As 
it is now, the difficult and unpopular work is 
being done solely by the Northern employers, and 
other districts simply follow suit. But the Staf- 
fordshire pt by what they say, and 

0, 


what the: add considerably to the diffi- 
culties of the employers on the Northern 
Board. They enable the northern operatives 


to contend in their pleadings as follows :—“* This 
reduction is not really necessary. Other dis- 
tricts not more favourably situated than Cleve- 
land do not demand it. In Staffordshire the 
employers postpone their claim from time to 
time pending the decision of the Northern Board. 
They refuse to help you, and manifestly do not 
believe in the validity of your claims.” Every 
one who knows anything of the present condition 
of the finished iron le knows that in no dis- 
trict is it carried on otherwise than at a loss, 
Lower wages mean continued employment; 
existing wages mean lessened employment. The 
arguments of the operatives quoted ve are 
unsound, and if acted on, the result can only be 
disastrous to all concerned. But they sound 
plausible, and may have considerable effect upon 
an arbitrator. It is a pity that the Staffordshire 
employers should not only shrink from doing 
their part in helping to lower the cost of pro- 
duction, and in so helping to bring back trade to 
the country. It is a greater pity that by careless 
words and timid acts they should add to the diffi- 
culties and diminish the chances of success of 
those who are doing unpleasant, but necessary 
and useful work, beneficial to districts and popu- 
lations far beyond their own. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE warrant market was Mg | strong up till 
nearly the close of last week, but prices have 
since declined, and fluctuated considerably. No 
doubt they would have fallen to a greater extent 
but for the circumstance that the Middlesbrough 


also of the week’s decline, are attributable to 
difficulties that arose in the iron circle through 
the failure of an outside operator, who was 
largely oversold, to square his accounts, The 
shipments are also considerably lighter than 
usual, being 8949 tons, as compared with 10,806 
in the preceding week and 12,167 in the corre- 
sponding week of last year. There is no change 
in the amount of the production. Some of the 
jronmasters state that the past month has been 
one of the best they have had for sales this year. 
The stock in Messrs. Connal and Co.’s G Ww 
stores has been reduced by 315 tons since last 
report, 
usiness was done in the warrant market on 
Friday at 42s, 9d. cash. The market was lifeless 
on Monday, when prices declined to 42s. 64d. 
There was a further fall on Tuesday forenoon to 
42s, 44d., but the afternoon quotation ‘rose to 
. 64d. cash. Prices advanced to 43s. 6d. cash, 
closing at 43s, 4d. on Wednesday. To-day— 
Thursday—the market was very excited, owing to 
two additional failures of brokers —s been 
intimated, making four stoppages on ’Change 
Closing a 
43s. 1d. cash. 

The values of makers’ pig iron have been very 
firm within the past few , and several brands 
exhibit an increase upon the rates last quoted. 
Free on board at G ww, Gartsherrie, No. 1, is 
uoted at 55s. 6d.; No. 3, 50s. 6d.; Coltness, 


6d. and 52s. 6d.; Langloan, 58s. and 52s.; 
Summerlee, 54s. and 47s, 3d.; Calder, 54s, and 


47s. 6d.; Carnbroe, 51s. and 47s.; Me ee 48s. 6d. 
and 45s. 3d.; Monkland, 44s, and 41s. $d.; . 
42s, 8d. and 40s. 6d.; Govan, at Broomielaw, 
43s. 3d. and 41s. 3d.; Shotts, at Leith, 54s, 6d. 
and 52s.; Carron, at Grangemouth, 49s.; do., 
specially selected, 53s. 6d.; No. 3, 48s.; Kinneil, 
at Bo'ness, 44s, and 43s.; Glengarnock, at 
Ardrossan, 50s. 6d. and 43s, 3d.; Eglinton, 


from Glasgow in the course 
four locomotives, valued at 


worth of machinery, £4500 i 
£2100 steel goods, and £27,500 general iron 
manufactures. 

It has been found necessary at some of the 
ironstone pits to reduce the wages of the miners, 
and in the case of the mines of Messrs. Colin 
Dunlop and Co., where this has been done, the 
men have come out on strike. 

The shipping trade in coals has new become 
less active; but this is by no means an unusual 
occurrence at the present season. During the 
week there was shipped at the Glasgow General 
Terminus 17,433 tons, and at the Queen’s Docks, 
3250 tons; at Ayr, 6450 tons; Troon, 5221. tons; 
Grangemouth, 6874 tons; and Irvine, 112 tons. 
The coalmasters have been very anxious to keep 
up their quotations as long as possible; but, 
rng to the slow demand for household sorts 
and for furnace coals, they are finding this no 
easy matter. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE result of the agitation in the district 
amongst coalowners and colliers, with reference 
to shot firing in collieries, has been the arrange- 
ment of a deputation, composed of representative 
men, to wait upon the Home Secretary. Lord 
Aberdare was at the head, and he and others 
interested in the Welsh collieries laid the case 
very pertinently before Sir W. Harcourt, and 
their arguments were received with marked 
attention. From the first, however, it was 
apparent that Sir W. Harcourt held strong views 
against shot firing in mines when the colliers are 
working, and in this view was supported by his 
inspectors. But he has deferred in some measure 
to the powerful array of practical opinion brought 
before him, and consents to arbitration. One 
suggestion of his was that shot firing should take 
place between the shifts. This, I am afraid. 
would not meet the case. Working colliers say 
that, with proper care, there is no danger ina 
continuance of present arrangements, 

The coal trade was slightly better last week, 
but it is a long way from being up to late averages. 
Cardiff, for example, only exported 112,000 tons, 
as compared with 108,000 of the previous week. 
Newport and Swansea showed better returns, and 
but for the gales this week the totals would have 
been good. Swansea particularly suffers from 
lack of vessels. Some revivals are taking place 
in the Rhondda which may be taken as hopeful 
signs. Bute collieries are working better. 
Ynysyfeio is restarted, and Mynyddmaio, near 
Cee. is working again, having been taken 
by Messrs. Beddoe. In the Merthyr district I 
have to announce the restart of Abercannaid by 
the Plymouth Company. Mr. Bailey has shown 
a good deal of enterprise ia the matter, and if a 
large area of 9ft. extends up to the margin of the 
town, the speculation will be a good one. 

Cyfarthfa collieries have been slack of late, and 
in all parts of the district I note the increase of 
small steam coal. In the neigbourhood of pits 
huge tips are accumulating, and I noticed last 
week near Neath mounds by the canal, boats 
having been filled with small and emptied for 
lack uf custom. In Neath district, at Swansea, 
and Cardiff, I have been much struck with the 
increase of the timber traffic. Gloucester, when 
Sharpness Docks were fashioned, made a huge 
bid for the timber trade; but Gloucester has no 
4ft. coal, and dealers find it pay better to bring a 
cargo of timber in to one of the Welsh ports, as 
they are tolerably certain of taking a cargo of 
oun out. From a conversation with a leading 
timber shipper, I find that Welsh traders are now 
doing extensively with the Midlands. They have 
secured the trade up to the point where Liverpool 
and Hull come into the field. 

Swansea Docks were tolerably brisk at be: Pig 
a few days ago. The immense r, which I 
inspected, has done good work. Tin-plate in 
that quarter is only partially good. Prices are 
drooping, and though sales have been effected of 
coke plate at 14s. 3d., buyers are forcing them 
down to 14s., and this, I expect, will. the 
figure; and at this price stocks will disappear, 
judging from the orders ready to be put in. Iron 
and steel are as dull as they can be. It was 
expected that Treforest Steel Works would have 
been partially closed, but they are working as 
from day to day, and so, too, at Cyfarthfa. 

From Dowlais to Ebbw Vale there is “some 
degree of expectation, and I hope to be able to 
announce that some of the colonial rail trade has 
been secured. I find that the North-Eastern 
contract of 25,000 tons has gone to Bolckow, 
Vaughan, and Co., North-Eastern Steel Works, 
and Darlington. We are still doing a little in 
Wales for the Colonies and foreign customers. 
This week several shipments place, and 
amongst them one to Buenos Ayres and another 
to Paysander. 

Ore from Bilbao is coming in, but it is a 

roblem whether it pays anybody to > it. 

‘oreign shippers of pitwood would do to 
study the market. ere is now sw dance 
at the ports, and prices are low. 

Patent fuel is in good demand; coke limited. 
Anthracite from Swansea, Burry Port, and 
Llanelly only moderate; competition between 
dealers keen, and demand limited. 

Government is to be petitioned by leading rate- 
payers in the Forest of Dean to get the deep 
‘gales” worked ; the falling off lately is so great as 
seriously to affect the rates. Landholders of coal 
egg | in Wales might take a wrinkle from 
this, he four-feet coal is now being worked out 
sanity. and coalowners and landlords are satis- 
fied ; but what of the deeper measures when the 
cream has been swept away? 
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28th October, 1884. 
14,217. StoprerineG Borries, H. James and G. Robin- 
son, Sheffield. 
14,218. Motion MecuanisoM for Rock &c., 
14.019. Onir be Ki elly, Birmingham. 
19. Grip or HoLpE! Kenn 
14,220, Rixe Frames, J. W. 
Dawson and H. Simpson, Manchester. 
14,221. Tips for Boots or F. ‘ker, Leicester. 
— Hearturves, J. Greenwood and J, Moore, 
ax, 
14,223. Looms, E. H orth, Halifax. 
14,224. Lips for Drums and other Packacgs, J. Clare, 
Penketh, near Warrington. 
Biack on Cotton, &c., J. Clare, Green- 


14,226. STOPPERING Borries, Jars, &c., J. Wilkinson, 
mdon. 
Ties, and Scarves, C. A. Brown, Hands- 
wo 


14,228. Equa, Pressure on Rowers of 
Sprnnine Muses, J. Heap, Waterloo, near Liverpeol. 

14,229. Pepa.s for VeLocirepes, J. Jackson, Coventry. 

14,230. Damper, &., of BoiLers, 
W. Freakley, Longport. 

14,231. Cuntarn BAnps, C. H. C. Lowe, London. 

14,232. SusstituTion for Wrest Pins to Strerca the 
Cuorps of Pianos, J. Vivier and J. Oor, London. 

14,233. Lypuction Co11s, J. and E. Hopkinson, London, 

14.234, Courtine, &., Stock, W. 
Walton and G. T. Irving, Bishopwearmov th, 

14,235. Sprinc MecnanisM of TWO-WHEELED VEHICLES, 
T. Evans, Liverpool. 

14,236. scissors, L. Blumfeld.—(J. Lindner, Wurz- 


burg.) 

— Hops, &c., A. D. Curling, Canter- 
ury. 

14,238. Earrincs, &., E.W. and T. W. Taylor, 
Birmingham. 


14,239. Fire-proor, H. J. Alli- 
son.{G. F. Wright and W. C. Dewey, United States.) 

14,240. Preparinc A. M. Clark.—(&. £. 
Childs, United States.) 

14,241. Composition Mastic, A. M. Clark.—(A. Denom, 
United States.) 

14,242 ORNAMENTAL SurFace for JEWELLERY, &c., J. 
H. Johnson.—-(J. W. Miller, United States.) 

14,243. VenTiLators, F. Herbert and H. Osborne, 
London. 

14,244. PressuRE and Vacuum Gavcrs, J. Smith, 
Glasgow 


14,245, Water, &c., Meters, 8. Hannah, Forest-gate. 
12,246. ProrpeLLinc Rowine Boats, E. Warre aud I. 
3 on, London. 
14,247. Racquet Bat, I. T. Townsend, one 5 
14,248. Printinc Macuings, G. Toulmin and W. Bond, 


London. 
14,249. Rerininc Sucar, J. Nicholas and H. Lafone, 
London. 
Back1nc-orr Motion for Muses, T. Knowles, 
mdon. 
14, ue. Sena M. Le R. Jack, and J. L. Thompson, 


mdon. 

14,252. Propucine Steet, &., C. M. Pielsticker.—(F. 
C. G. Miiller, Prussia.) 

14,253. Trn-PLaTE, W. E. Gedge.—(The Société Générale 
des Cirages Francais, Paris. 

Stoppinc LEAKAGE in Borters, W. Potter, 

mdon. 

14,255. Screw Boats, W. Webb, London. 

14,256. Heatine Feep-watTer, T. Lishman, London. 

14,257. Last, H. J. Lane, London. 

14,258. Srups, &c., L. P. Conrad, C. F. Veit, G. Dick-~ 
man, London. 

14,259. Prpgs for Smoxixe, H. E. Newton.—(M. T. 
Wyatt and W. F. _—— 

14,260. Gas, A. W. L. .— (R. A. Chesebrough, U.S.) 

14,261. WEIGHING Bripogs, &c., A, F, Link.—(J/. Kade- 
macher, Berlin.) 

14,262. Wrxp Motors, A. Clark.—(4. Dumont, Paris.) 

14,263. RING Heaps, J. Dean, J. Swith, and J. 


race, London. 
14,264. MANUFACTURING Iron and 8. Pitt.—(A. 
Rollet, St. Etienne.) 
14,265. Tires, W. R. Lake.—(J. Munion, U.S.) 
e.—(M. Matkiel, 


14,266. Cookine ApPparatos, W. R. 
Moscow.) 
14,267. and Corrective Time, W. F. 
Gardner, jon. 
and CHILDREN’s Bzps, M. Phillips, 
mdon. 
— Cookie Apparatus, W. R. Lake.—(M. Malkiel, 
oscow. 
Musica Sounpine Apparatus, J. Harrington, 


mdon. 
14,271. Sprine Seats, J. Harrington, London. 
14,272. Cuipprna SHEars, W. L. Wise.—(P. A. Alex 


andre, 
: 29th October, 1884. 


14,273. SPREADING PLastTic MATERIALS on Fasrics, R. 

W: msley, on. 

14,274. CLEANING Cans, &c., H. Smith and A. E. Will- 
digg, Coventry. 

14,275. Rercector for Lossy and Door Lamps, F. F. 
Es) B ham. 


14,276. with Brack, W. P. Thompson. 
A. Descroix, Villefranche. 

14,277. Apparatus for Grixpina MILLs, P. V. 

Gelder, Liverpool. 

PRESERVING CoMMODITIEs from BECOMING 

ouLpy, W. H. Barnard, 8 

14,279. Sougs, J. Coates, Dundee. 

14,280, Borries and Stoppers, F. A. Bird and J. B. 


14,281. Hyprocarson Lamps, A. C. Jones.—(A. 
Testory, Budapest.) 


of Corres of Drawinas, &c., 

. B. Michell, Wakefield. 

14,287. and C. F. and 8. F. 
Cohen and J. H. Hamilton, London. 

14,288. Sarery AntTI-vacuum VaLve, H. Swete, 


orcester. 

14,289. Pans, J. Sundstrom, London. 

14,290. PREVENTING Noise of Doors, &c., G. E. Chap- 
man, London. 

14,291. of T. F. Haldane and W. 
D. A. Bost, G 


, Glasgow. 
14,292. Cocks, &c., A. W. Thatcher, Glasgow. 
14,298, MrcHANICAL GRIPP’ J. Harrower, Glasgow. 


14,294, Steam, &c., Enarves, D. Joy, London. 
14,295. REMOVING Nicorme, C. A. Wells, London. 
14,296. Layrne, &c., Wings, J. C. Lon 


Sellars, don. 
14,297. WHEELED VEHICLEs, J. Foster and J. Wood, 


*," It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent vane, 
have caused much unnecessary trouble and annoyance, , 
44s, 3d. and 41s.; Dalmellington, 48s. and 43s, 6d. | 7iving the number of the page of Tus ENGINEER at whi 
| The imports of Middlesbrough pigs to date are the’ 
| 221,139, against 229,535 tons in the same period Tue ENGINEER | 
| of last year. 
of the past wee 
£7800, for Calcutta; two at £3400 for Adelaide, 
and two at £1254 for Bombay; besides £7000 
i 
| 
returns of stock for the past month showed a ee ; 
slight decrease instead of an increase, as had been : 
anticipated, Part of last week’s advance, and 
en im. ; 
14,282. INDIA-RUBBER LINED = = 
michael and W. Blackwood, Barrow-in-Furness. 
14,283. PERAMBULATOR CARRIAGES, W. Rae, Grimsbury. 
14,284, Bicycixs, A. J. Blyde, London. 
London. 
14,298, Prpes for Smoxine, W. H. Fox, Bristol. - 
14,299, TooTH-POWDER, &c., W. K. Ferguson, London. . 
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14,300. Heatixc Water, J. P. Blackford, 
14,801. Pickers for Looms, E. Burslem, Manches 
Suarrs, J. P. Wilecn, 
ion. 


14,308. Compressep Arr Enonves, A. C. Henderson.— 
(J. C. Husson, A. Okolwicz, and J. B. Nonalhier, Paris.) 

14,304. Warsr-ciosets, E. P. London. 

14,305, Morrve Power for PROPELLING TRICYCLES, &e., 
R. 8. Wheels, London. 

14,306. Currine Curese, &c., T. Clarke, London. 

14,307. Tursines, &c, W. E. Rich, London. 

14,308. of Iron Praments, C. Leech, T. Neal, 0. 
M. Lilly, and H. J. Staples, don. 

14,309. Steam Borers, F. 8. Morris, 


14,310. &c., F. Candy, London. 

Gas Moror ENoINEs, Griffin, Bath. 

14,312. Revrver, R. 8. Moss, London. 

4 SasHEs, J. J. Barton, 

4,314. aD CARRIAGES, Haddan.—{C. Volland, 
Aillant-sur- Tholon.) 

14,315. Game of Sxri1, V. C. di Tergolina, Lond: 
14,816. Prerarrne Woop for VARNISHING, R. 

illis, London. 

14,317. Sweerine Curmmyeys, E. W. Lay and C. Ces- 
cins: ndon. 

14,318. GLoves, H. Ashford and J. W. White, London. 

14,319. Apparatus, E. Banner, ‘London. 

14,320. Tricycie, J. and J. 

ion. 


opper, Lond 
14,321. or Boats, G. J. T. 
. London. 
14,322. DEcoLoristNc, &c., Extracts and 
quors, A. M. Clark.—{J. Sherriére, Lyons. 
14,323, REepvuctnc Oats into a WwW. 
R. Lake.—-(&. &. 
324. Suction 1c. Dietzsch, Mal- 
1 ApsusTaBLE Sroots for &c., Uses, 
W. Greenfield, London. 


30th October, 1884. 
14,326. Marrers, I. Levinstein.—(H. 


Hanover.) 
ApvusTMENT of all Sizes of Pickers 
and | SuuTtss, J. and T. Cooke, Hyde. 
14,328. Bricks for the Construction of FURNACES, 
&c., C. Thompson, Sunderland. 
14,329. Automatic Sarery Door, J. Glaister, Ryton- 


14,331. IsvaLip Warrisa, &c., T 8. C. W. Wal- 
Sou » LABLES, 


14,332. Lerrine orr the Yarw from the BEams of 
Looms, C. Catlow, Halifax. 

14,333, Locomotive BLast 8. Morley, Stockton- 
on-Tees. 

for Borrtes and Jars, W. Smith, 

14,335. and Surpes to be used for 
Sensitive Piates, W. G. Honey, Devizes. 

14,336. of Paper to Printine, &c., 
Macurnes, G. A. Wi 

14,337. Connectinc Brancu Pires to Marys, J. Frick, 
London. 

14,338._ OLD Corron Waste, H. M. Semmons 
and V. Nathan, Manchester. 

14,339. ScaRF ADJUSTER, CE E. Cotton, Portsmouth. 

14,340. Stgam Boruers, I. Pimblott, Li 

14,341. Gas Moror Encrxgs, T. Browett, Salford. 

14,342. Szcurme, &c., Rarpway Carriace Doors, F. 
W. Webb and E. A. Atkin, Birmingham. 

14,343. Piayrse a New Game of Sx, V. C. di 
Tergolina, London. 

Ssaarr Covuptiyes, G. and J. Rushworth, 


ion. 

14,345. Wasninc Macurves, T. J. Syer, London. 

14,346. ConvertiING CLosE Fire Rances into ComBINED 
Open and CLosE Fire, G. and G. Kinnaird, Glasgow. 

14,347. Taps or Vatves, F. R. Strickland, London. 

14, 348. CoMPRESSIBLE SPRING MATTRESSES, E. A. Tib- 

4,349. PortaBLe Smoke UpTake, 
Oakley, London. 

14,350. Reteastnc Horses, &c., from VEHICLEs, W. 
Corbould, London. 

14,351. BaNaNa Fiovur, W. H. Ussher, Bath. 

14,352. Securrse Exastic Tires or RINGs on WHEELS, 
W. Hillman, London. 

14,353. Scpstirute for Ivory, &c., J. Sangster, Lon 

14, 354. Borriz Stoprers, &c:, J. Phillips, London. 

14,355. GoveRNiInG ENGINEs, T. R. H. Fisken and C. 
A. Duvall, East Greenwich. 

14,356. Consectinc GLass-LINep Press or Tuses, H. 
D. Cooper, London. 

14,357. Bucxizs for Harness, H. D. Cooper, London. 

E. Capitaine.—(Rhenische Hart- 
gummi- Waaren-Fabrik, Mannheim.) 

14,359. Cooxrne APPARATUS, H. W. Hart, London. 

14,360. for Garments, W. 
27th September, 1884. 

14,361. Coatinc Carrrrpces, M. Cock. London. 

14,362. Parquet Fioorine, G. F. Zz. 
Guérin, Paris.) ‘ 

14,363. Boots and Sxogs, G. Ellard, Lon: 

14,364. Looms, J. Brinton and Co. and _g rE 
London. 

14,365. Trrrvurators, &c., W. Dawson, London. 

14,366. Braces, T. Snowball, London. 

14, 367. Trpat Wetr, W. Webb, London. 

14,368. Avromatic Fiussine SypHons, J. Holroyd and 
J. Lang, London. 

14,369. Removine Stoppers from Borr.ss, F. J. Beau- 
mont and F. 8. Turner, London. 

14,370. Ort Lamps, J. E. Hopkinson, London. 

14,372. Mowrse Macuings, H. opkins. Chicago. 

for Frrz-arms, Lord G. A. Gordon, 

Srapies, P. A. Newton.—(0. Peckrun, 

14,375. ELevator Freep Mecuanism, A. J. Boult.—{L. 
P. Bouvier, Canada.) 

14,376. Wroucnt Irow Putteys, R. R. Gubbins, New 

14,377. ELecrric B. J. B. Mills.—(C. Diener 
and C. A. Mayrhofer, Vienna.) 

14,378; Proxtinc, G. Hayes, London. 

14,379. ExpLostve Compounns, F. M. Lyte, Putney, 
and C. L. J. A. Lewall, London. 

14,380. Steam Borers, 8. Fox.—{@. Strong, U.8. 

14,381. Steam Encrnes, 8. Fox.—{G. &. Strong, U.S. 

14,382. Vatve Gear, 8. Fox.—{4. 8. 

14,383. Vatve Gear, 8. Fox.—(G. &. Strong, U.8&. 

14,384. Covertnc for Sats, F. H. Rosher, 

14,385. Winpow-sasHes, D. Radclyffe, London. 

14,386. C. D. Abel.—( The Ocsterreichisch- 
‘Alpine Montangesellechaft, Vienna.) 

14,387. ORNAMENEAL PotrEery, H. 
Slater, 

October 31st, 1884. 
Camsensy Mutirininc Gux, F. Cambensy, 


14,389. Prts, H. White, Balla Colla. 

14,390. Stream Borvers, G. Glasgow. 

14,391. Oscittatinc Suvurties, J. M. and W. U. 
orton and J. Stra’ 

K. Dutton.—(Alezander Obermeyer, 


ny. 

14,393, STANSFIELD, Fleetwood. 

Srace, &c. G. Dublin. 

Sarety MECHANISM ‘or StaRTine, &c., ENGINES, 

“Whalley, Blackburn. 

14,396. Connectine Tor, &., Parts of Srups, &c., 
C. H. Collins, Birmingham. 

14,397. PIANOFORTE Actions, T. Turner, Bristol. 

14, "398. Frirepcaces, G. H. and A. Brown, Derby. 

14,399, AUTOMATIC Rartway, &c., SIGNAL 
Rope, H. M. Wilson, J. Dixon, and M. Waddle, 


Blyth. 
14,400. Dovusie or Sister Hooxs, W. O. Walley, Man- 
chester. 


14,392. Grater, E. 


14,401. Burciar-Proor Sares, W. Beardmore, Glas- 


gow. 
14,402. Sucar Canz, A. Strom! , London, 
14,403. Fans, L. E. White, Choriton-on-Medlock. 
14, 404. Tracnrina, W. R. Warner, Birming! 
14,405. TEACHING, W. R. Warner, Birming! 
14,406. DarK-Room Lamp, T. Hep- 
worth, don. 
14,407. Swramine F. Cambensy, London. 
14,408, Piayine &c., T. Cloke and W. A. 


mdon. 
14,409. Wire G. R. Cooke, Lon 
14410. Re ROaD-BREAKING MACHINE, Andrews, 


14,411, W. H. Hope, London. 

14, 412. Preventina Creasesin Fasrics, G. 
Scarboro ugh and H. Stead, Halifax. 

14,413, Coat Puiates for CELLAR Openines, R. H. 

and J. Pearson, and W. London. 

14,414, Rarsinc, &c., in LEATHER-DRESSING 
Macurnzs, 8. Haley, 

14,415. Tor’ Inon, J. 

14,416. ArREsTING Runaway, &c., Horses, W. Stephen- 
London. 

1 and Boxster for Cuisets, &., J. 

J. H. and F. P. Rawson, London. 

14, 418. “TENNIS Bats, J. F. Ward, London. 
14,419. GassEs and TELESCOPES, P. 
Ege rexham. 


14,420. for Foorsat, &c., J. Smallwood, 


14,421. a Strip or Rippon of 
CONSECUTIVELY-NUMBERED TICKETS in a COMPACT 
Fonat while being ReDvceD in BULx, J. M. Black, 

14,422. Tram, &c., Cars, T. Vosper, London. 

14,423. Spiicune Ropes of Wire, &c., A. Engelmann, 
London.—8th April, 1884. 

14,424. Gas Arm Warmine Apparatus, H. P. Miller, 


ndon. 
14,425. oe Wootten Fasrics, A. A. Halford, 


14,426. for Harp Mareriats, B. J. B. 
Mills.(C. Morel, Grenoble. 
14,427. Coxe Ovens, F. Arnott, London. 

14,428. AvToMaATIC and of CIGARETTES, 
N. W. Russ, London. 

14,429, SeLr-apsustinc Bearrxas for H. 
E. Newton.—{ The Stearns Railway Improvement 
wane United States.) 

Maxrnc Irration Marsie, A. B. Joy and J. 
London. 

14,431. Locks, G. H. C. Robertson, London. 

and for Casxs, J. T. Vaughan, 

mdon. 

14,433. Woop Fioorine, &c., A. Putney, London. 

14,434. and Storpinc Encrves, M. W. Bullen, 


14,435. HaRwess Bucks, T. 4S Hendon. 
14,436. Burners for Orn Lamps, A. Rettich, 

14,437. CARRIAGE Frrrines, J. Edwards, 

2 TarLors’ Measure, J. Jacobs.—(@. Cape 


Ce -) 
Sream Encrves, &c., J.T. Dawes, 


mdon. 

14,440. Apprrions to Crocxs, H. J. Haddan.—{J. 
Brandt and G. W. von Nawrock, Berlin.) 

14,441. Vatve Apparatvs, E. J. C. Welch, London. 

14,442. PREPARING Dscoctions, E. J. C. Welch, London. 

14,443. Carnriace Brakes, E. J. C. Welch and W. P. 

Smith, London. 
14,444. &c., W. B. Smith, 
Batreries, w. Lake. — (F. 
maier, Pressburg, and J. Wanniect, Vienna.) 
"Cassone, H. pson, London. 


1st November, 1884. 
14,447. Sprmvc Piston Biockxs, G. Temple and J. 
Willis, Sheffield. 


14,448. Execrric Arc G. C. Fricker, Pulmey. 

14,449. ArrrxtnG the Stamp of VerRIFicaTION to CHINA, 
F. J. White, Bristol. 

14,450. Weavinc ORNAMENTAL Faparics, G. Rowe and 
J. Walker, Glasgow. 

14,451. CorrucaTeD Borter Furnace J. G. 
Lawrie, Glasgow. 

14,452. Cop WINDING Macurves, T. Kenyon, Blackburn. 

14,453. Friction Gear, J. Farrar, E. H. Birley, and T. 


ley. 
14,454. Heex Tip, W. J. A 


Aston. 
14,455. Water, &., W. P. Thompson.—(H. 
14,456. Simpson, 


14, 457. ACTINOMETER, and L. V. Fitidge, Bir 

14,458. Hyprocarsoy Ort Lamps, J. Sankey, Sutton 
Coldfield. 

14,459. H. Morris.{L. Pouget, Mont- 


14400 Punrervat Motiox Macuixe, T. Stuart, 
14,461. C. M. Walker, Dulwich. 


14. 462. Iurration Swiss EMBROIDERY, &c., B. Hallatt, 
don. 


Lon 
—. AFTER FLUSH for WaTER-cLosets, E. L. Stacey, 
mdon. 
Water Bars, T. Birch, Wands- 
14,465. Bepsteaps, E. Page, Birmingham. 
14,466. Hawp Grenapes for EXTINGUISHING Fires, W. 


14,468. Gas, C. Thompson and C. Hammond, 
14,469. Fivrep Tuses, J. Wilkes, 


Sultzberger, London. 
14,471. Rivetrine, C. D. Abel.—(F. Prasil, Kladno.) 
14,472. Frre-arms, O. Horton, 


London. 
Brakes, T. Sloan and E. Hawks, 
14,474. and Laprets, &c., J. 
Looms Fond Weavinc, H. T. Rawlings and T. 
E. G. Brewer.—(J. 


ux, Brussels. 
14,477. Apvertisine, A. H. Martin, London. 
14,478, Water, F. B. London. 
14,479. Recertacies for Matcugs, &c., V. I. H. Bund- 
sen, London. 
14,480. Gas Prrers, H. C. Gilchrist and C. Bellamy, 


14,481. Excentric, &c., Moriox for Looms, E. Barlow, 
Patricroft. 


14,482. Woop-PLanine J. Peirce, London. 

14,483. Pianos and Orcans, W. London. 

14,484. Castrnc Fiancep Pipes, &c.,8. P. Wilding.— 
Foersterling, Charlottenburg. 

14,485. Gatvanic Batrerizs, G. B. de Overbeck.—{Dr. 
F. Hornung, Berlin.) 

14,486. Horse-raxkes, A. C. Bamlett, London. 

14,487. Stoves and Gra: H. Thompson, London. 

14,488. Sarery Mecnanism for BREECH-LOADING SMALL- 
arms, , London. 

14,489. Compasses and Boewacues, B. Russ, London. 

83rd November, 1884. 
Forcep Comsustion in Sream Borers, A. 


14,491. ForE-ENDs of J. Middleton, Bir- 


D. Healey, Liv 

14,493. J. Proctor, Manchester. 

14,494. Cicars, W. Watson, 

14, DETACHABLE Bar Hanpies for Bicycugs, &c., 


Martin, Birmingham. 
14,496. RAILWAY J. London. 


14,497. Buocss for CLICKING, » Purposes, H. 
Branch, Wellingborough. 


oore, Luni 
14,476. Execrric Batrertes, 


498, Warton Protector, J. Pennington, Liverpool. 
Kenrick and W. W. 


14,500, Sroppixa, Locomotive, &c., ENGINES, 
M. W. Bullen, Durham. 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


305,022. Execrric Barrery, Wm. 

Anthony Shaw, Brooklyn.—Filed March 9 
Claim.—(1) An electrode of metal coated wi 

black, substantially as described. (2) An 

having a coherent or self-sustaining coating formed by 

a paste of lamp-black or other carbonaceous powder 

and sulphuric acid or other battery fluid, substantially 

as described. (8) A galvanic cell comprising Gactedes 


COPPER COATED WITH CARBON 


of opposite polarity embedded in a mixture of one or 

more nitrates pir absorbent material such as tion of 

substantially as described. (4) The 

the carbon coated metal electr an 

electrode with the electrolyte or excitant foraned of a 

mixture of solid salt or salts and absorbent medium, 

substantially as described. 

305,071. Expansion Rupser Bucket ror CHAIN 
Pumps, Sanford <A. Goss, Chicago, Ill.—Filed 
October 11th, 1883. 

Claim.—(1) In aneteaien, the link A, having 

jections a, the nut C, having bevelled faces E and F, 

and the bell-shaped rubber B, having slots 6, substan: 


[305071 


jections a, nut C, having bevelled faces 
y and F and squared portions g, and the bell-shaped 
rubber B, having slots 6, substantially as set forth. 
305,076. Macuixe, John T. Hawkins, 
Mass.—Filed November 15th, 1883. 
1) In a rotary printing machine, the com- 
bination of a plate or forme cylinder, an impression 
cylinder, and a delivery cylinder or wheels, each of 
said cylinders rs a series of grippers for the 
successive transfer of the sheet from one to the other, 
as set ® In a rotary printing 
a plate or forme cylinder, 
an cylinder, a cylinder or 
cylinders carry a series 0! ippers for 
successive transfer of ae then sheet from one to the > 


substantially as set forth. (3) In a printing machine 
for printing from a forme or plate ——- a rotary 
delivery device Soeith oot of a cylinder or a series of 
wheels provided with grippe pers taking the sheet 
upward from the grippers of the plate or fate cylinder, 
ng one or more series 
from the 


305,167. GoveRNoR For Pumprnc Enotes, William 
Fisher and George H. Beebe, Marshalltown, Jowa.— 
Filed April 18th, 1884. 

Claim.—(1) In a ——- substantially as described, 

a double puppet-valve, as B, having bearings of 

=< area, arranged iy described, a piston G, and 


4 ad valve, and with means for subjecting the 


to the 
the steam to the valve, as and for the purposes 
adjusting means 
yoke D, ways A4, 

, spring I, and suitable Je connecting 

means arranged to serve as herein specified. 


305,281. Sicut-reep Lusricator, William A. Boyden, 


-- of the street main, and for 
set forth. (2) In a governor, 
H! H2, in with 
valve B, piston G 


Jersey City, N.J.—Filed June 28th, 1884. 
Claim.—{(1) The combination of a central steam port 
gone above the oil, and a horizontal exit port below 
e oil, with a sight feed, for the as herein set 
forth. (2) The combination, with a central ee P 
b, projecting into the a, of the central ca a the 
horizontal exit port cl, and the sight feed Cc. yey The 


oil cup A, combined with the central now on 
ing B, internal upright steam pi lower 
oil-discharge openin, cl, valve c, downw 
drip pipe d, sight tu As: ond an outward extending 
vi h, substan’ shown and described. 
305,300. P. Forbes, Coshocton, 
Ohio.—Filed June 12th, 1884 
Claim.—(1) The herein described steam generator, 


consisting of two plates bolted together, and havin, 
the generating chamber formed between them, 
composed of two wings connected together at their 
outer ends, and having a water inlet at the inner end 
of one wing and a steam outlet at the inner end of the 
other wing, substantially as set forth. 
described steam generator, consisting of themain plate, 
having formed a inner face the double-wing 
genera’ c ber, and provided with bolt holes 
around said chamber and between the wings th 

and the covering plate ~ laced on the main plate, 
having ay ng lt holes, and the fastening 
bolt —_ said holes, the said generator 
being provided with 4 water inlet at the inner end of 
one of said wings and a steam discharge at the inner 


(8) The combination, with a a steam erator having 
its generatin, ng chamber formed with horizontally 
disposed divided wings connected ther, and pro- 


vided with a water inlet and steam discharge, a: 
one at the inner end of each wing, of the lamp hav 
a burner corresponding to and arranged below the 
said wings, and a division plate between the 
burners and extended from the lamp to the under side 
of the pe whereby the action of each lamp 
be confined to the under which it is is arranged, 
substantially as set fo (4) The combination of the 
hollow stand, the generator arranged the » and 
heater arranged below the generator, the said stand 
rovided with a cooling or air flue extended 
above the generator, substantially as set forth. 
805,351. Rorary Dovete with Prriop- 
CALLY ALTERNATE AcTioN, Herrmann Sta 
Dresden, Saxony, Germany.— Filed May 9th, 1854. 
Claim,—The double bearing consisting of the star- 
formed bearing } and the + Bn ¢, whereby the inner 
bearing } bears frictionless by means of one of its 
knife-edges in a corresponding corner or junction of 


, and whereby this free 

pertaicl alteration in the position 

of the axis a to the axis d, in order to produce a 

limited rotation of the outer’ layer by the dislocation 
of the centre of gravity, substantially as described. 


two sides of the pol 
bearing produces a 
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Its WEIGHT IN GoLD.—The aggregate produc- 
ee of gold, in the United States of America, up 
to June, 1 1883, we have just been told on the 
authority of the Times, was 78,965,572 troy ounces. 
When we saw this particular weight of gold given 
as the accumulation of all preceding years, we were 
at once struck with the remarkable approximation 
of the weight given to what had just come to our 
knowledge was the output of Cocoa in this Country 
by one firm (James Epps and Co.) for one re pod 
only, the last twelve-month, it being 86 
troy ounces, or 2645 avoirdupois tons, fra pm on the 
moment, we could not withstand recalling to mind 
the old “‘Worth its Weight in Gold,”— 
[Apvr.] 
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grippers of said cylinder or wheels and depositing it, 
printed side up, upon a receiving board placed beneath 
said gripper frame without contact of the printed side 
with any part of the mechanism, substantially as set 
Briggs, London. 
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THE HAWKESBURY BRIDGE, NEW SOUTH 
WALES. 


We learn from newspapers just received from Sydney 
that the project for the construction of a bridge over the 
river Hawkesbury, which has been before the Australian 
public for three or four years, and to which Mr. Whitton, 
the able and energetic chief engineer for railways, has given 
much attention, and for which he has, we believe, prepared 
complete plans, is likely now to go on. — from his 
in the Assembly, on September 18th, 
. Dibbs, the Minister of Public Works, announced that 

it had been decided to invite competitive tenders, and that 
immediate steps would be taken to issue the necessary 
iculars in London, as well as in the Colony. As this 

ridge when constructed will be one of the largest in the 
jee and as engineers and bridge builders here may be 
expected to interest themselves in the scheme, we give the 
following description for the information of our readers. 
The annexed map shows the railways which have been 
constructed in New South Wales up to the present time; 
and it will be seen that while there are lines to the south 
and west from Sydney, there is no line directly northward. 
The Great Northern Railway, which will form the main 
communication with Quee d, and which is already 
completed within fifty miles of the border, starts from 
Newcastle; but the latter important town and coaling 
station is reached from Sydney, seventy-five miles distant, 
by sea, and the making of a railway is urgently called 
for. Complete surveys of this line have been made, 
under the direction of Mr. Whitton; but the main 
obstacle which has hitherto prevented the construction 
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of theline has been the Hawkesbury river, which discharges 
into the sea at Broken Bay, and whose wide estuary 
extending into the interior presents considerable difficulties. 
We append a sketch plan of the river with a dotted line 
showing the site selected for the pro crossing. At 
this point the channel is about 3000ft. wide, and the depth 
of water at high tide ranges from 30ft. to 5oft. e 
believe that borings have been made which show strata of 
mud of varying density, with sand below. As a bridge 
must n cost much money, the question arises 
whether a bridge cannot for the present be dispensed with, 
and whether the colony a its means, population, 
and the traffic to be carried, should not be content for a 
while with a ferry, arranged after the manner usual in 
America with large gee steamers, capable of carrying 
a complete train. e Minister of Works stated that 
this alternative would probably be adopted if the tenders 
for the bridge exceeded a We that 
the preliminary estimates e by differen ple range 
quarter of a million to more than a milion sterling, 
so that within these limits there is a wide field for 
ingenuity of design. 

In a recent article we referred to the methods lately 
adopted in New South Wales of purchasing railway 
material. There is a stron Hagen Hn the colony in favour 
of dealing, wherever possible, with local contractors, and 
doubtless in the present instance full opportunity will be 
given to those who are enterprising enough to undertake 
such a work. The bridges constructed in the 
colony afford much experience in this direction; but we 
are not aware that any of the larger bridges were erected 


solely at the risk of colonial contractors. As there seems 
an evident anxiety to obtain the best and—taking the 
word in its proper sense—the chea’ structure, we 
would point out that the attainment of such a result will 
depend very much on the terms of the competition; and 
from the meagre reference to the subject in the newspapers 
that have reached us, we fear that a wrong course is 
already decided on. Competitive tenders are spoken of, 
but no mention is made a yon titive designs. In the 
colony, as in England, public bodies are often reluctant to 
spend money for designs, and delude themselves with the 
ines that they can save such an expense by throwing it 
upon the contractors. 

If designs are to be considered only if accompanied by 
Prwbese.. we: tenders, and if remuneration for skill in 
design depends entirely on the profit to be gained in the 
construction of the bridge, then the field within which 
good ideas may be gathered is greatly narrowed. This is 
the plan common in the United States, and possibly the 
influence of American manufacturers, who are pressing 
their business in the colonies, has caused it to be 
adopted in the present case. It should be obvious 
that the designing and construction of a bridge are 
separate functions, and it is a mere accident if the 
most suitable plan and the most acceptable tender 
come together. There are, doubtless, bridge builders in 
this country who are well able to compete in a case of this 
sort, but they will be greatly discouraged if any doubt is 
left as to the fate of the best offer. ten in the case of 


large projects of this kind a decision is not come to at the 
first attempt, and the designs which aresentinareshelved, at 
any rate temporarily, while the matter is reconsidered, or 
till public opinion, restrained for a time by the high 
expenditure proposed, again urges the carrying out of the 
scheme. Then an official or other design appears, in 
which any good ideas which may have been obtained in 
the previous competition are pretty sure to find a place. 
With every desire to act fairly—and we do not for a 
moment suggest improper motives—it is almost impossible 
to ignore the ingenious suggestions of other engineers 
when once they have been made known. We trust, 
therefore, that when the invitation appears it will contain 
equitable conditions, so that the best design may have its 
reward, and to this end, at least three very handsome 
premiums should be given. The Colonial authorities 
would then be left free either to hold back the successful 
design or to utilise it, by obtaining offers for construction 
from the ablest contractors. If a design of the chief 
engineer had been adopted, tenders could have been 
invited on a common basis; but as this course has not been 
followed, we hope the method which is to be adopted will 
be a fair one. e problem to be solved is interesting ; 
the various plans of constructing i in deep water and 
tages of long s) with few piers sho weighed against 
the trndlive of cheaper short spans with lighter but 
more numerous piers. We shall probably have again to 
refer to this subject. 


ESTUARIES. 
By Water R. Browne.* 

ConsIDERING the importance of the results which follow 
from a right or wrong treatment of harbours and estuaries, 
and the length of time during which that treatment has 
been a recognised of engineering science, it may well 
seem strange that pana eds still exist on the prin- 
ciples which should govern it, or the limits of their appli- 
cation. That such is the fact, however, is abundantly 
proved 1 Ty single example of the Manchester Ship 
Canal. ere a wealthy and enterprising body of pro- 
jectors, having at their command all the resources of 
English science and skill, deliberately and without any 
necessity whatever—as they have themselves practically 
Peete Pr, a a plan of operations which would 
demonstrably have ruined the second port in the world; 
and were able to support their proposal by the evidence of 
several well-known and influential engineers. We say 
“demonstrably,” because there is really no more room 
for differences of opinion as to the effect of such works 
as were in the Mersey than there is as to 
the effect of fastening down a boiler’s safety valve or 
drilling a hole in the side of atank. Ifthe principles which 
regulate such cases are not admitted and acted upon, the 
only reason is that they are not recognised and under- 

* This is, we believe, the last technical article written by the late Mr. 


W. R. Browne before his death. Although itself, Mr. Browne 
in no way regarded it as his final utterance on subject.—Ep. E. 


stood ; and it isin the hope of possibly promoting su 
better understanding in the future, and so preventing 
similar waste of time and money, that the following state- 
ment of these principles is laid before the profession. No 
attempt will be made to enter into theoretical investiga- 
tions or to prove the physical laws involved, which are, in 


fact, perfectly simple and admit of no dispute; but refer-. 


ence will be made to such treatises as give them at len 

and in full detail. In all cases, where possible, practical 
illustrations will be adduced—not, indeed, to prove the 
laws, but to bring them home with full force to the mind 
of the reader, and furnish him with actual cases in point 
whenever similar works may be submitted to his judgment. 

An estuary may be defined as that of the course of a 
river which is invaded by the tide. It is thus distinguished 
on the one hand from a gulf, or arm of the sea, in which 
the river is practically merged and lost in the waters of the 
ocean ; and on the other hand from a mere creek, which is 
an inlet occupied by the tide, but not having any river 
flowing into it from above. 

Estuaries are divided for convenience by French writers 
into four sections, as follows :—(1) The mouth proper— 
embouchure—or break in the coast line, where the river 
— out into the ocean ; (2) the maritime section, where 
the estuary is still under the prevailing influence of the 
sea ; (3) the fluvio maritime section, intermediate between 
No. (2) and No. (4); (4) the fluvial section, where the condi- 
tions are — those of a river, with the difference 
that its downward flow is arrested twice a day by the 
influx of the tide. 

A very important distinction with regard to the mouths 
of estuaries is whether or not they possess a bar. By 
this is meant, that at some point or other—sometimes 
well within the estuary, sometimes at the mouth itself, 
sometimes far beyond it—the bottom rises and forms a 
ridge extending from one side to the other, and having 
deeper water both inside and outside. 

or engineering purposes, the most important distinction 
in estuaries is whether they are (1) clear or (2) turbid, z.<., 
whether they do not or do carry any marked quantity of 
silt in suspension in their waters. The latter class may be 
again divided into (1) muddy, (2) sandy estuaries, according 
as the pe they contain is mainly clay or mud in a ae 
state of suspension or is mainly com of grai 
sand. These three classes—clear, —of 


estuaries require different treatment, that of the last being ~ 


pay intermediate between those of the other two. 
urning to muddy estuaries, as by far the most common 
class—at least in Europe—and the most important, 
the laws which govern the motion of fine silt in water 
become of t practical importance. These laws are 
perfectly well known, and may be stated as follows :—(1) 
For a given velocity of current, and for a given fineness of 
silt, there is a certain maximum quantity of silt per unit 
volume of water which will be permanently held in suspen- 
sion. If a larger quantity than this be present, it will sink 
to the bottom. (3) The rate of this sinking, when it takes 
place, depends on the fineness of the silt, being slower as the 
size of the grains is less. (3) The maximum quantity 
which can be so held in suspension is greater as the size of 
the grains is less. (4) For the same size of grains the 
maximum quantity is greater as the speed of the current 
is greater. (5) If the speed be zero, z.<., if the water be 
still, the quantity which.can be permanently held in sus- 
pension is zero, 2.¢., if sufficient time be allowed, the whole 
of the silt will sink to the bottom. It is universally 
known, for instance, that if a phial of turbid water be 
allowed to stand for a time, it will gradually become quite 
clear. (6) Silt which has thus been deposited from a cur- 
rent may be afterwards “scoured” or stirred up, and again 
taken into suspension by another current. The velocity 
of this scouring current must be always considerably 
higher than that of the depositing current. (7) The longer 
the silt has lain, so as to have time to consolidate, the 
higher must be the velocity of a new current to scour it 
away. (8) The velocity of scouring here referred to is the 
bottom velocity of the current, and nothing else, z¢., the 
velocity of those layers of water which are in close 
proximity to the silt to be scoured. The upper portion of 
the water, which never comes in contact with the silt, 
cannot ibly have any effect in increasing the scour. 

This last law is so obvious that it may mS like a truism, 
not worth setting down; but as a matter of fact it is con- 
tinually forgotten in making or discussing designs for 
estuary work. It is continually assumed that the velocity 
at the surface, which can be seen and measured without 
difficulty, determines the amount of scour going on at the 
bottom; whereas it clearly tells us nothing whatever on 
the subject, unless the relation which the bottom velocity 
bears to the surface velocity is known. The laws of this 
relation have not been fully investigated, but for the 
general purposesof this treatise their accurate determination 
is not n . Roughly they may be stated as follows :— 
(1) The bottom velocity is always less than the surface 
velocity. (2) The fraction expressing the ratio of the bottom 
to the surface velocity is less as the depth is greater. For 
currents in an established and steady condition, such as 
those of an ordinary river, the ratio may be taken at 0°61 
for 6$ft. depth, 0°59 for 8}ft. depth, and 0°55 for 10ft. 
depth. In very many large rivers the ratio is higher, and 
may be taken at 0°70 for 60ft. depth.* (3) In the par- 
ticular case of an ebb current in a tidal estuary, there is 
evidence to show that the bottom velocity is actually nil 
for some time after the surface current has begun and has 
attained a considerable speed. It is said that in other 
places this has not been found to hold, but the details of 
these latter experiments have not been published. 

Without oe for the present on the last of these 
laws, we see that the bottom velocity in a tidal estuary is 
always much lower than the surface velocity, and that the 
difference is greater as the depth is greater. From this, 
and from law 4 of silt in suspension, it follows that when such 


prove that in such rivers the bottom velocity was almost equal te the 


surface velocity. Mr. Robert Gordon has since proved—Notes on Works 
in the Irrawaddy Circle—that this was due to the defect of the 


system 
measurement employed—by double fioats—and that the ratio is at 
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silt begins to sink its rate of sinking will increase as it 
approaches the buttom, and therefore the turbidity near 
the bottom need not be much greater than near the top, 
as would otherwise be the case. 

We have now to consider the effect upon an estuary of 
the rise of water which takes place at its mouth due to the 
flow of the tidal wave and the ocean outside. We must 
begin by stating briefly the laws of two distinct forms of 
waves which may exist on the surface of a liquid, viz., 
waves of translation and waves of oscillation. 

' Waves of translation.—These are formed by a disturb- 
ance of the nature of thrust produced in the upper 
layers of water—such a disturbance, for instance, as is 
produced by the advance of a boat. The effect is to heap 
up, as it were, a ridge of water on the surface of the 

nel, standing entirely above this surface and sweeping 
rapidly along it. It occupies the whole width of the 
channel, decreasing in height but increasing in length if 
the channel widens, and increasing in height and 
if channel narrows. velocity 
varies wi epth, being greater as the depth is greater. 
The motion extends to the whole depth of the water. 
Any individual particle advances horizontally for a certain 
small distance, and then stops, never returning to its 
original position. It has also, of course, a vertical move- 
ment accompanying the rise and fall of the water level. 
The velocity of propagation of a wave of translation 
within a current is given by the following formula :— 

V=vVvg(H+ FU 

where H is the depth of the channel, / the height of the 
wave, and U the velocity of the current existing in the 
channel. Waves of translation die away by degrees in 
consequence of friction, but very slowly; thus a wave 6in. 
in height was observed by Scott Russell to have lost lin. 
only after a course of 700ft. 

Waves of »scillation.—These may be produced by various 
causes, but in general are due to a vertical force—such as 
that of a stone falling into a pond—which causes a 
momentary depression of part of the surface of the liquid. 
The water thus dis necessarily rises all round the 
depression in the form of an annular ridge, which is imme- 
diately propagated in all directions as a circular wave; at the 
same time reaction causes the hollow originally formed to be 
filled, and more than filled, by Water rushing in from all 
round. A protuberance is thus formed on the surface, 
which sinks again immediately and produces a second 
wave, following the first, and so on successively until the 
effect of the disturbance gradually dies away. of 
the original source of the action being a depression in the 
water, the effects will be similar if it is a lifting or 
tuberance of the water. This is the case with the tidal 
waves of the ocean, which are due to a drawing together 
or lifting of the water under the attraction of the moon or 
sun. In this case the same cause recurs at any given 
place at lar intervals—about every twelve hou s—and 
_ rise fall of the wave of course recurs als». This 

ass of waves, in which the cause operates at lar 
periods, are called periodic waves. ite 

Waves of oscillation differ from waves of translation 
—_ y in this, that their action rapidly diminishes as it 

escends from the surface, and soon becomes inappreciable. 
The heaviest storm waves do not disturb loose stones at 
depths of from 25ft. to 50ft., sand at depths of 50ft. to 
150ft., and fine silt at depths of 300ft. to 500ft. In con- 
sequence, waves of oscillation must be divided into two 
classes, according as they exist in shallow water, where 
their effect reaches to the bottom, or in deep water, where 
their effect di before the bottom is reached. The 
a waves which enter an estuary usually belong to the 

‘ormer 

The motion of any individual drop of water in a wave of 
oscillation is mainly that of rise and fall, but there must 
also be a certain amount of horizontal motion, since the 
depth at a section can be momentarily increased—as it is 
in the passage of a wave—only by an influx of water from 
——— sections. Such a drop describes, in fact, an 
oval curve, returning to its original position at last; and 
this in waves of small height and great weight, such as 
tidal waves, is represented by an alternate current, first in 
the direction of propagation, and then in the opposite 


on. 

The velocity of Bax ion in waves of oscillation in 
deep water depends solely on the length L of the wave— 
z.¢., the distance is given by the 
formula— 


between two 
V= 
In shallow water the depth exerts the erating 
influence; and when the duration of the wave is long—as 
is the case with tidal waves—it is sufficiently represented 
by the formula— 


where H is the original depth of the water. 

The velocity ‘ao here, as in all cases of wave 
motion, must be 'y distinguished from the velocity 
of the water affected by the wave. The former may be 
called the velocity of the tide ; the latter the velocity of 
the stream. The former is always and always in 
one difection ; the latter is always very much smaller, and 
in opposite directions alternately. And this latter current 
must again be carefully distinguished from the currents of 
an ordinary river, due simply to water running down 
from a higher to a lower level ; in other words, to the slope 
of the surface. Such a current may therefore be termed 
a “slope current.” 

We are now in a position to state what takes in 
an estuary during the rise and fall of the tide in the ocean 
outside its mouth. 

Let us begin at the time of low tide. Here there is in 
general a period of slack water, during which the level 
alters very little, falling slightly and then rising, but the 
whole remaining nearly stationary. After this, as the 
tidal wave sweeps in from the ocean, the level rises with 
—4 rapidity. is is shown graphically by constituting 

“local curve ” of the tide at any point of a coast—that 
is, a curve in which the abscisse represent times, while the 
ordinates represent the heights of the tide at each succes- 


sive interval. Only one such example need here be given, 
viz., Fig. 1, which represents the “local curve” of the 
spring tide of 19th September, 1876, at the port of Brest. 

ere it will be seen t in two hours, from 9.30 to 11.30 
p.m., the tide fell 0°43 m., and rose in by the same 
amount, while in the succeeding two hours, from 11.30 p.m. 
to 1.30 a.m., it rose 3 m. 

This rapid rise of tide at the mouth of the estuary is 
of the character of a disturbance, and projects a wave of 
oscillation up the river. That this wave is of the character 
of an undulation is shown by the fact that its forward edge 
—or the head of the flood—is found to travel several times 
as fast as the current of flow at any particular point. This 
wave, being in comparativel iow water, acts on the 
whole depth of the water, and has a velocity varying with 
the square root of the depth. 

Hence as it passes higher up the river, where the depth 
is less, its velocity decreases, until it gradually dies away 
at the upper end of the estuary. Meanwhile the tide con- 
tinues to rise at the mouth, and projects a succession of 
similar waves, each higher, and therefore more rapid, than 
its predecessor. i 
water level at the mouth above that further up the 
estuary occasions a “slope current,” or actual inrush of 
salt water into the channel, tending to fill it. The com- 
bination of these two—the waves of undulation projected 
from the disturbance at the mouth, and the inrush of 
water due to the higher level in the ocean outside—forms 
the “estuary tidal wave.” The amount of the effort due 
to each of these causes differs according to circumstances. 
When the rise at the mouth is very rapid and very high, 
it is evident that inrush due to the “slope current” will 
be correspondingly large, and will advance at a very high 
8 In such a case it may easily catch up and blend 
with the original tidal wave, known as the head of the 
flood; and it is to this event, favoured by local circum- 
stances, that M. Canoy traces the —— of the 
“bore” well known in the Severn, Trent, Ganges, Seine, 
and other rivers, and always occurring at spring tides. 
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Hitherto we have supposed the water to be rising in the 


ocean outside. Let us now suppose the “top of the tide” 
to be reached, and that the level begins to fall. By this 
time the “head of the flood” will have penetrated many 
miles inland, but whether to the actual limit of the estuary 
or not will depend upon the length of the latter. If not, 
the wave will still continue to travel forwards till it dies 
away, in virtue ofthe thrust due to the mass of waters 
behind it; but this is not a point of much significance. 
In any case, the distance from the head of the flood to the 
crest, or highest level, of the tidal wave, will by this time 
be very short, owing to the fact that the later waves are 
in deeper water, and travel faster, so as to be always 
catching up those in front. This is shown Fig. 2, 
which represents, to a highly exaggerated scale, the actual 
outlines of the tidal waves in the estuary of the Loire, as 
taken every successive hour during the spring-tide of 
September 19th, 1876. From this crest of the wave tothe 
mouth the est is filled with salt water to a level which 
practically coincides throughout with the highest level at 
the mou As soon as this latter level falls, a downward 
slope is established in the river, which causes the impounded 
waters to flow down again towards the sea. e com- 
mencement of this downward current is called the “turn 
of the stream,” and corresponds nearly, though not exactly, 
at each point of the estuary with the “turn of the tide,” 
when the level itself becomes stationary, and then begins 
to descend. This downward pomemery' iby however, none 
of the characteristics of an undulation ; it is simply a 
slope current, due to the fall of tide at the mouth. 
It is probable that for some time it does not extend 
to the bottom of the estuary, where the water still re- 
mains quiescent. At any rate, the velocity here is 
only a fraction of what it is at the surface. is down- 


ward flow or ebb rapidly extends to the head of the 
estuary, and for the few hours of the ebb tide the 


But this is not all. The rise in the] and 


whole est is in the condition of an ordinary river of 
— fall, which is emptying itself into a lake or a tide- 
less sea. 


VISITS IN THE PROVINCES. 


MESSRS. ROBINSON AND SON’S WORKS, ROCHDALE. 

Tue wood-working machinery of Messrs. Robinson and 
Son is well known wherever wood conversion is effected on 
any scale, and their productions in the new branch of 
mechanical engineering which they have taken up, namely, 
roller milling machinery, is likely to gain an equally wide 
reputation. The appliances of the old system of milling 
are in all directions being torn up by the roots and the 
new adopted in their meal and seeing the probable wide 
field for this, Messrs. Robinson have taken it in hand with 
en In looking at some of this machinery lately, we 
through their works at Rochdale, which include 
one of the finest foundries in Lancashire. The extensive 
use of machine frames or bodies of the hollow pattern 
cast in one piece, necessitates considerable foundry facilities, 
a recent extensive substitution of malleable iron for 
wrought iron forgings has added to the work of the 
foundry, while it equally reduced the smithy require- 
ments. It was somewhat of a surprise, for instance, to 
find that room for a fine stores, chiefly for malleable iron 
aw had been obtained = taking what had been a 
part of the smiths’ shop and altering it for this use. But 
an examination of the stock, as well as of parts in the 
fitting and machine shops, showed what an extensive 
reduction in the work of the smithy had been made. 


FIRST BREAK ROLLER MILL. 


Not only are spanners of all kinds, levers, on. guider, 
links, and many other of the lighter articles made in the 
foundry instead of the smithy, but spindles for many 
pur and of many sizes are made of malleable iron, as 
well as cross beams and rocking arms hitherto made in 
single, or built up and fitted together wrought iron parts. In 
wood-working, as well as iu some other kinds of machinery, 
it often becomes necessary to make parts much heavier 
than would be dictated by reference to stresses visited 
upon the It is necessary to adopt sizes and 
sectional areas which will prevent elastic flexure in order 
that vibration may be reduced to a minimum ; spindles 
must sometimes be made er than would be necessary to 
transmit the torsional stress visited upon them, in order that 
bearings may be large enough to work a long time without 
appreciable wear, and for the same reasons as those which 
in the construction of some machines have made it necessary 
to use tubular spindles. For such work as this it is clear 
that malleable castiron may be used in place of wrought iron, 
and in many cases it may be substituted with advantage, 
in consequence of the greater facility with which the best 
form may be given to a casting than to a — The 
in to the manufacturer is not only in the difference 
_nntind the cost of the malleable casting and the forging, 
but in the case of, for instance, short spindles whi 
would be either ers ® nary of bar iron cut off and 
perhaps with ends shouldered down, leaving collars to be 
—s out of the solid, a very considerable gain accrues 


Fig. 6—AUTOMATIC VIBRATING ROLLER MILL FEED. 


in the turnery, while in many other details the difference 
in the cost in the machine and fitting shops may be very 


large. In most cases no sacrifice of strength is made, for 
by careful study of the production of the strongest and 
soundest malleable i toughness and high tensile 
strength has been obtained instead of low tensile 
strength, accompanied by great and useless ductility. 
Messrs. Robinson have devoted much attention to this su 
ject, and expect to obtain malleable castings which will excel 
in most mechanical properties the wrought iron forgings 
previously used. An illustration of the use of malleable iron 
in place of very expensive forgings we noticed in the top 
a bottom crossheads for nang fy. the saws in some large 
vertical frame saws in course of completion for the Indian 
Government for cutting up teak into railway slee 
These frame saws are fine machines of large proportions, 
and driven direct by attached steam cylinders. 

Amongst other machines of this kind we noticed several 
deal frames, in which the vertical members of the saw 
frame itself are made of steel tubes, by which t 
strength with lightness is secured, making it possible to 
run these machines at a high speed. For instance, a deal 
frame capable of working on 24in. deals, and with a 15in. 
stroke, may be run at 300 revolutions per minute, and the 
machines with 12in. stroke are all set to run at this speed. 
Amongst other deal frames ready for delivery were some 
for France, with a device for returning a deal before being 
quite cut through. It seems to bea practice in France not 
to cut the deals quite through as we do in this country. 
Why this is done, unless it is that purchasers shall not 
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able to see any but the outsides of the outside boards, we 
do not know. 

In their horizontal double saw timber frame, used 
chiefly for opening up expensive logs, Messrs. Robinson 
have e an improvement in the mode of holding and 
guiding the saws. The little crossheads which carry the 
pao in guides which in plan are placed somewhat 
thu, =<—— ss === the result being that the 
saws in which the teeth of either half length point towards 
the ends are in fair cut from centre to heel, and have free 


return. A double saw of this kind is illustrated by the 
accompanying engraving, Fig, 1. These horizontal saw 
framesare gaining much favour, although opinion was at first 
against them. They are useful for various p and the 
work of settingalogismuch less than on avertical frame bed, 
and bei e to run at a high speed, they overcome a 
good deat of work and produce a surface. The same 
remark applies to some extent to horizontal band saws. 
Throughout the whole of the circular saw benches and 
in other machines, it is noticeable that where a few years 
ago it was usual to employ three bearings on spindles 


Fig. 3—FIRST BREAK ROLLER MILL. 


only two are now used. Experience has shown that three 

rings seldom wear alike, and in the strong frames of 
sawing machinery, as in other places, they were found to 
give trouble not experienced where but two bearings were 
used. Slightly heavier spindles have therefore been 
adopted and only two bearings; the latter are usually of 
great length, and especially so in the roller mills, to which 
we shall refer further on. For all purposes Messrs, 
Robinson are adopting the turned brasses fitted into bored 
pedestals. This was not at one time thought good work. 
and the old system of fitting brasses into square or 


nal seatings asa driving in and out was sup- 
ept from revolving by apin seems, however, to have claim 

mf retained a place for both light and heavy work, and 
the practice introduced by Messrs. Ransome, of Ipswich, we 
believe, has gained favour. At the recent Forestry Exhibi- 
tion Messrs, Robinson were awarded silver or bronze 
medals, but, like some other of the fifty English makers, 
they returned them. About 200 thes 8 were awarded to 
Scotch exhibitors, some of whom received gold medals for 


i 


Fig. |—-ROBINSON’S HORIZONTAL DOUBLE SAW FRAME. 


lish machinery, so ‘that it did not seem necessary for 
emer to accept a bronze medal for the same thing. 

In turning their attention to roller milling machinery, 
Messrs. Robinson and Sons have adopted several devices 
not generally used. In their first break rolls, for instance, 
they use a groove of about half an inch in width instead 
of, say, an eighth of an inch, two rollers on one stand 
running against a central roller which is only ved on 
part of its circumference, as shown on the left of the 
sketch, Fig. 2, the centre roll being fixed, while the outer 
rolls run in the direction shown at about 450 revolutions 
per minute, the rolls being 9in. diameter. The grains of 
wheat are by this means broken into two along the crease 
rather than cut into two, and the wear of the teeth of the 


Fig. 6B—DOUBLE PURIFIER. 


central roller is taken up by moving the roller round so as 
to mt a new tooth to the work. 

essrs. Robinson’s mills are shown by the accompanying 
engraving, Figs. 3 and 4. The construction is clearly seen 
from these. The rollers are horizontal, the grooves after 
the first break ing from 0°125in. to a very fine pitch. 
The adjustment, and the means of instantly —— the 
rolls, are very simple and strong, and the are 
. The machines are well and 
strongly designed, and are fitted with an automatic vibrat- 
ing feed, as shown in section in the engraving, Fig. 5. In 
this, A is a hopper, to which the spout is conn which 
feeds the machine. B is the vibrating board on which the 
stuff falls from the ae a8 A, motion given to this 


sieve by the excentric C, against which it is pressed 
by the spring D. On the excentric shaft revolving 


| 
| Wt 


rapidly, a continuous stream of material is delivered evenly 
upon the whole width of the rolls. At the edges of the 
board over which the feed flows to the rolls are serrated 
—_ of wood, which cause the material to be delivered 
i the width of the roll. the 

ow of material into the hopper increases, it lown 
with greater weight on the pl board, which, in turn, 
gradually increases the flow on to rolls. This feed works 
equally well on wheat or middlings, and its construction is 
so simple that it cannot very well get out of order. The 


| 


il 


gearing in these mills is all cut by machines from the solid! 
so as to obtain smooth and easy running. The arrangement 
is such that the rollers are easily removed, and the bearings 
have large oil reservoirs with simple automatic dip feed. 
The rolls used, like those of other milling machinery con- 
structors, are of American make. — after attempt 
has been made to produce these rolls in England, but all 
have so far failed that the best-known machinists buy their 
rolls in the States. The reason all for this is that iron 


es by the Americans not only receives a more uni- 
orm chill, but enables the makers to produce a sounder 


Fig. 4—ROLLER MILL. 


casting. Rolls for heavy work, rolls of fine finish for tin- 
and rolls even of considerable 
e an e uniform surface and finish for calendering, 
and rolls for other purposes, are all made successfully in 
England. Why English makers cannot turn out a roll 
that will finish up well and take the grooving for roller 
mills seems really inexplicable. Surely it should not be 
impossible for English makers to make a mixture of metal 
which would do all that the American rolls can do. If it 


will pay American founders to find out what must be done 
in this matter, it ought to pay English founders to do the 
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The middlings fed in at D' and E' find their way alon 
the sieves towards the ends D and E, and fine materi 
being carried off through J and J! by the exhaust fan F, 


| 


ee 


Figs. 7 and S—DOUBLE PURIFIER. 


the flour passing off along A and B. The sieve frames 


receive the motion from the excentric shaft T, which | . de : 
. x | Mr. y am this—that the cost of the ext 
actuates the leather straps running over pulleys S the | 100 


motion in one direction being effected by springs. The | 
material which has not passed through the upper sieves | 
may be made to pass over the lower one, or the purifier | 


may act as two separate machines. Messrs. Robinson 


have large premises occupied in the manufacture of the | 


machines referred to, and for the centrifugals, bolters, and 
all the other apparatus required for complete flour mills 
on the roller mill system. 


THE SOCIETY OF ENGINEERS. 


COOPERS COAL-LIMING PROCESS. 
Proressor J. ALFRED WANKLYN read a paper on “‘ The Coal- 
liming Process” on the 3rd inst. In King’s treatise on coal-gas 


numerous analyses of coal are given showing the ntage of 
sulphur in different kinds of coal, and from which the author 
quotes the foilowing :— 


Newcastle coals, average of eighteen samples from different 

Old Pelton 0°75 
Pelaw .. 0°85 
Washington 0°73 
New Pelton 0°62 
Leverson . 0°69 
Hastings Hartley .. .. . 1°50 


When coal is distilled in the ordinary manner in the process of 
gas-making, part. of the sulphur remains behind in the coke, and 
part of it goes into the gas in the form of sulphuretted hydrogen, 
sulphuret of carbon, and other volatile compounds. Hence the 
small percentages of sulphur shown in the tabular statement just 
givemare a source of great trouble to the gas manufacturer. If 
coal were devoid of sulphur, the gas made from it would not 
require to be passed through purifiers, and after leaving the 
scrubber might go directly into the holder. But since does 
contain some 1 per cent. of sulphur, a portion of which enters 
into the gas, the gas manufacturer has hitherto been compelled to 
have recourse to a process of purification by means of purifiers, 
which is very costly, and creates a great nuisance in the neighbour- 
hood of the gasworks. The process of purification by means of 

ifiers is so familiar that the author need not describe it. As 
is well known, one of its incidents is the periodical discharge 
into the open air of large volumes of foul lime or foul oxide of 
iron; and, as is equally well known, it is the effluvium thrown off 
into the atmosphere by the foul lime and foul oxide which 
constitutes the chief nuisance arising from the manufacture 


gas. 

The cost of the process of purification by means of purifiers may 
be arrived at by reference to the published accounts of gas com- 
ies, and to the evidence given by eminent gas engineers before 

| sor nee Committees. The following summary will be found 
to be in accordance with the facts which have come to light :—Gas 
panies—for inst , the gas companies of London—which 
manufacture very pure gas, spend 831d. per ton of coal carbonised. 
Gas companies which do not manufacture very pure gas, that is to 
say companies which.do not trouble themselves to reduce the 
sake to 15 grains per 100 cubie feet, usually spend about the 
half of that sum on the purification of gas. The author has also 
to mention that these figures relate solely to the cost of labour and 
material, and are exclusive of interest on the capital sunk in the 
erection of the purifiers and the purifying house, and exclusive of 
gtound rents. On this subject the evidence of Mr. Gedrge Livesey, 
of the South Metropolitan Gas Company, is very instructive, The 
evidence was given on June 17th, 1880, before a Parliamentary 
Committee, and is quoted by Mr. Spice in his book on the purifica- 
tion of coal gas, page 29. Mr. George Livesey said :—“ I can 
say on that point is this: If the town wishes to have gas ata 
maximum of 20 grains of sulphur impurity they must pay for it. 
It involves double the extent of purifiers that would otherwise be 


nuisance besides which the public would have to submit to.” 
Inasmuch as a ton of coal yiclds about 10,000 cubic feet of gas, 


urification requisite to lower the sulphur to 15 grains per 100 cubic 
eet of gas is about 20d. per ton of coal carbonised, 10d. being for 
labour and material, and 10d. for interest on capital sunk 
in plant. This, then, was the condition of the gas industry 
in this respect up to the date of Cooper's coal-liming pro- 
cess, which the author will presently describe. The coal 
used in gasworks contains about 1 per cent. of sulphur. When 
gas is made, of this sulphur enters into the gas. To rid the 
gas of this sulphur, and thereby to render the fit for the use of 
civilised society, costs 8d. or 10d. in labour and material per ton of 
coal carbonised, and 8d. or 10d. in interest on plant, and entails 
upon the gasworks the creation of one of the worst nuisances in 
the whole ra: of manufacturing industry. In this condition of 
affairs Cooper's coal-liming process supplies a remedy by manufac- 
turing gas up to the London standard of purity, and saving 90 per 
cent. of the cost of purification and abstaining from the creation of 
the nuisance. If we could find a ge ad of non-sulphurous coal, or 
if we could extract the sulphur before carbonising the coal, the 
difficulty would be got over. But there is no probability of our 
accomplishing either of these tasks, and ’s process sets to 
work in another way. It neutralises the sulphur in the coal by 
means of a slight excess of lime. To one ton of coal half a 


| hundredweight of quicklime is added. The lime is slaked with 


about its own weight of water and mixed intimately with 
the coal. At the Tunbridge Wells Gasworks, where the pro- 
cess has been in operation for about twelve months, the 
lime and coal in the proportions stated are fed into an incor- 
porating mill, in which they are blended by being passed between 
a pair of toothed rollers. The limed coal falls into a receiver, from 
whence it is lifted up by elevators to fixed hoppers in the retort- 
house, where it is stored for use and is supplied to the charging 
apparatus as required for the retorts, It is a well-known chemical 
fact that at the temperatures, and under the conditions realised in 
the interior of the gas-retort, sulphur has a greater tendency to 
unite with calcium than to unite with hydrogen or with carbon or 
with oxygen, and if these were absolutely perfect mixture of the 
lime with the coal, there would be absolutely no escape of any 
sulphur into the gas. In practice the mixture is only approximate, 
| accordingly in practice the purity of the gas is approximate. 
But the approximation is good enough to ensure the most important 
results. During the two years which have elapsed since Cooper’s 
rocess was introduced to public notice, ample — ave 
nm afforded of demonstrating the efficiency of the process in 
yielding gas only slightly charged with sulphur. In a paper which 
the author read before the Society of Arts in the early part of this 
year he gave comparative analyses of gas produced from limed and 
from unlimed coal. The coal employed in the experiments was of 
the most varied kind ; the scale was larger, the gas being taken 
from retort-houses carbonising about 1000 tons of coal a week. 
The analyses were very numerous, amounting to several hundreds, 
and, as the following specimens show, the results were quite un- 
mistakeable :— 


s of hur 100 cubic 
January 30th, Grain: pe 
1688. coal. Uniimed 
15°9 


The figures express the results arrived at - the Harcourt method 
of testing. The effects of the lime on the sulphur compound, even 
when the mixture of the lime with the te is imperfect, are so 
striking that it is hardly ible for any experimenter to overlook 
them when his attention toy ve directed to the subject; and even 
Mr. Hack, whose report to the Birmingham Corporation was con- 
spicuously adverse to Cooper's process, did not fail to show the 
diminution of the sulphur compounds which that process brings 
about. At the Tunbridge Wells Gasworks, where the Cooper 
process, as y stated, has been worked for an entire year, the 
results are most satisfactory. At these works the coal isa very 
inferior variety of New Pelton, consisting for the most of 
slack, and containing, according to the author’s analysis, 1°7 to 1°3 
per cent. of sulphur. Under ordinary circumstances, such coal 
might be expected to yield a gas which—unless purified by the 
lime purifier—would contain from 25 to 50 grains of sulphur 
compound per 100 cubic feet of gas. During the year in which 
Cooper’s process has been worked at Tunbridge Wells, and during 
which there has been no lime-purifier at the gasworks, a mean of 
less than 13 grains of sulphur per 100 cubic feet of gas has been 
maintained. The author ought to add that this result has been 
arrived at without reverting to any specially intimate mixture 
beyond the incorporating mill already referred to. The West 
charging machine is used at Tunbridge Wells, but none of the 
many obvious devices have been resorted to in order to increase the 
mixing power of the machine. 

Viewing the question from a chemical point of view, the intrinsic 
superiority of coal-liming over the lime-purifier as a means of 


depriving gas of sulphur is obvious. If it were desired, 


reduced to 1 pein per 100 cubic feet, a chemist might hope to 
| by a persevering endeavour to comply 


= of carbon contained in gas is a very much more difficult 
undertaking. The inferiority of the lime purifier to coal lining is 


involved the creation of nuisance and the expenditure of a ler- 
able sum of money. An indirect but very important result of 
coal liming is the plishment of the removal of sulphuretted 
hy: en without the creation of any nuisance and with diminu- 
tion of the expenditure. 

In order to explain how this comes about, it will be requisite to 
direct attention to the manner in which the oxide of iron purifier 
acts upon the oe hydrogen contained in coal-gas. There 
are two methods by which this purifier acts. One of these methods 
is action as an oxidiser; the other method is action asa carrier of 
oxygen. Oxide of iron acting as an oxidiser gives up oxygen out 
of its own substance, and in that way produces water and sulphur 
when sulphuretted hydrogen passes through it. Oxide of iron 
acting as a carrier of oxygen acts by causing the oxygen contained 
in traces of air to unite with sulphuretted hydrogen. Both kinds 
of aciion have been known for many years, and both kinds of 
action have been employed in gasworks for many years. Between 
these two methods of action there is a very vital practical 
difference. Action as an oxidiser is productive of nuisance, and 
iscostly. Action asa carrier is devoid of i and is ical 

Up to the present time, in most gasworks, very nearly the entire 
action of the oxide of iron has been action as an oxidiser. In afew 
gasworks, here and there, about half of the action may have been 
of the carrier kind. But at Tunbridge Wells—and as yet only at 
Tunbridge Wells—has the entire action of the oxide of iron been 
confined to the carrier kind. And this great achievement has 
become possible through the adoption of the Cooper process, which 
so far limits the proportion of sulphuretted hydrogen in the crude 
gas that traces of air become amply sufficient for the destruction of 
the whole of the sulphuretted hydrogen contained in the gas. In 
conclusion, the author would observe that the Cooper process is 
singularly free from drawbacks of any kind. The lime which is 
mixed with the coal returns more than its money value in the shape 
of the increased yield of ammonia. The coke is increased in quantity, 
and improved in quality. There is neither diminution of the volume 
of the gas, nor deterioration of its quality. There is’ not even a 
falling off in the yield of gas per mouthpicce when the process is 
— worked. And there is no appreciable destruction of the 

urnaces which can properly be laid to the charge of the coal-liming 
process, 


THE PHYSICAL SOCIETY. 


At the last meeting of this Society, held on the 8th inst., Pro- 
fessor Ayrton in the chair, Mr. Kavargee was elected a member of 
the Society; Professor F. Guthrie read a paper ‘“‘On Certain 
Phenomena Attending Mixture.” In a previous paper Dr. Guthrie 
had noticed the increase of volume attending the separation of 
triethylamine and water effected by heat. ‘The present paper is 
an account of a more thorough examination of this and allied 

henomena. Experiments conducted with a number of different 

quids showed that mixtures can be arranged in two distinct 
classes. the first, a mixture of water and ether is an example ; 
when shaken up together they mix, heat is evolved, and a diminu- 
tion of bulk takes place. If any excess of ether pregent is poured 
off, and the lower clear liquid heated in a sealed tube, it becomes 
turbid owing to the separation of the ether. This is accompanied 
by an increase of bulk and absorption of heat. Triethylamine and 
water and diethylamine and water are mixtures belonging to this 
class; the temperature of separation 1s a function of the ratio in 
which the two liquids are present. A'‘typical case of the second 
class is a mixture of alcohol and bisulphide of carbon. These mix 
with one another in all proportions above 0 deg. Cent. with increase 
of bulk and absorption of heat. Upon being cooled to about 17 deg. 
Cent. they separate. The separation of a mixture of ether and 
water and of a mixture of alcohol and the bisulphide was shown. 
In these cases the action is regarded as a chemical one, and 
generally an excess of one liquid or the other is present. To 
determine the combining proportions two methods were used. In 
the first a number of mixtures of the same two liquids in different 
proportions were taken, and the rise or fall of temperature pro- 
duced by their mixture measured. When this was a maximum 
there might be assumed to be no dead matter present. In the 
second method, which is more delicate but more laborious, and 
which was used when the approximate combining proportion had 
been formed by the first, the change of volume produced by 
mixture was noted; when this increment is a maximum the liquids 
are present in their combining proportions. These experiments 
gave very concordant and definite results; for example, that the 
molecular compounds of ether and carbonic sulphide is represented 
by the form C,H,O, 2CS,; and that of chloroform and 
carbonic sulphide by cH Cl;, CS,. A striking confirmation of this 
view is afforded by the behaviour of the vapour tension of a 
mixture. The temperature being constant, if the vapour tension be 
plotted with the percentages of the more volatile liquid as absciss 
the curve is for a mixture of two liquids which have no chemical 
action upon one another, as the iodide and bromide of ethyl, a 
straight line. For ordinary mixtures, however, this is not the 
case. A curve is obtained in which there is observable at a certain 
point an irregularity. The corresponding abscisse indicates the 
molecular combination found by the previous experiments, 

Dr. C. R. Alder Wright read a paper by himself and Mr. C. 
Thompson, on ‘‘ Voltaic and Thermo-voltaic Constants.” In a 
former paper the authors had stated that in a cell set up with two 
metals immersed in pure solutions of their corresponding salts, a 
given increment in the strength of the solution surrounding the 
metal acquiring the ayn’ potential causes an increment (a) in the 
E.M.F. set up (¢), while an increment in the strength of the other 
solution causes a decrement (») in the E.M.F. This law is now 
substantiated. It is, however, found that for dilute acids instead 
of «metallic salts b may be negative. The authors also find that it 
is possible to rep + the E.M.F. of a cell by the difference of 
two quantities, which they term the voltaic constants. These are 

uantities, one relating to each plate and its surrounding liquid. 

he voltaic constant of a metal and a liquid is a function of the 
nature of the metal surface, the strength of the solution, and the 
temperature, but is ind dent of the opposed plate and its liquid. 
It is practically defined as the E.M.F. set up when opposed to a 
zinc plate in a solution of the corresponding zinc salt of the same 
molecular strength. The authors further conclude that the 
E.M.F. of a given combination usually stands in no simple rela- 
tionship to the chemical action taking place in the cell, but that it 
may be expressed by the sum of the mechanical equivalent of the 
chemical action per electro-chemical equivalent, and the difference 
of two quantities, one being related to each metal and its sur- 
ding liquid, and being constant for that metal and liquid, 


as in 
time to come it may be, to manufacture gas with the sulphur 


termed thermo-voltaic constants. This thermo-voltaic action may 


same, now that roller milling is making such rapid strides required if there was no zemriation, ond Si inreiven shows double the 
towards general adoption all over the country. quantity of materials and the labour of purifying.” _ : 
dont Replying to counsel’s remark, “‘ You have not considered in this | strictly with the directions of the Cooper process. sy a 
The CUgTAVINES, Pigs. 6 and 7 and 8, illustrate ac ee © | case the question of the standard price,” Mir. Livesey said, ‘‘I have | suitable modification of the generating mass it is by no 
purifier, which is a speciality of Messrs. Robinson. : Fig. 6 considered it to this extent, that a certain standard is sufficient | means an impossible task to generate a gas originally free 
is a perspective view and Fig. 7 and 8 sectional illustra- | without restriction. They would want 2d. more per 1000ft. with | from sulphuret of carbon. But to absorb the last trace of 
tions. From the latter the construction is clearly seen. | these restrictions.” Replying to counsel’s observation, “‘ You have 
; differed from some of the witnesses who have been called, who say _ ; 
1d. per 1000ft. would be enough,” Mr. Livesey continued : ‘I take | aptly shown by the rise in sulphur compounds which takes place 
it that 1d. per 1000ft. is interest on the capital expended on the | in winter. In pity for the necessities of the London cenganies, 
| additional plant, and another 1d. for extra labour, and there is the | which have hitherto had to rely upon so troublesome an implement 
as the lime purifier, the gas referees permit the gas in winter to ' 
contain twenty-two grains of sulphur per 100 cubic feet. If coal 
ae liming were resorted to instead of the lime purifiers, the London 
companies would no such indulgence. 
i The removal of sulphuretted hydrogen from a gas which contains 
= it isa very much easier task than the removal of sulphuret of 
WZ | carbon. Probably no impurity is easier to deal with than sul- 
a phuretted hydrogen. Gas—which, when it issues from the retort, 
: is loaded with sulphuretted hydrogen—may be rendered absolutely 
N —e sie free from sulphuretted bydrogen by the action either of the lime 
; ee a — purifier or of the oxide of iron purifier. But, as hitherto practised in 
G: GY gasworks, this absorption of sulphuretted hydrogen has always 
= — 
1} 
Wh 
of sulphur 
in coal. 
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act with or against the chemical action in producing E.M.F. In 
some cases, as in that of a cell composed of iron in ferrous sulphate 
and cadmium in cadmic sulphate soluticns, the E.M.F. is against 
and greater than that produced by chemical action ; 
the cell works backwards with absorption of heat. At the close 
of the paper Professor Ayrton and Dr. Guthrie remarked upon the 
apparent exception here shown to the second law of thermo- 
dynamics. 


PROFESSOR ELGAR ON SHIPBUILDING. 


ProressoR ExGar entered upon the duties of the John Elder 
Chair of Naval Architecture on the 11th inst., the introductory 
address being delivered in the Humanity Class-room of the Glasgow 
University. There was a fair attend of students, besides whom 
Princess Caird, the members of the University Senate, and several 
of the leading gentlemen connected with the Clyde shipbuilding 
industry were present ; while the two front benches were P 
by ladies, among the number being Mrs. Elder, who, in commemo- 
ration of her husband, has endowed the new chair. 

Professor Elgar was introduced by Principal Caird. Professor 
Elgar began by saying that, unlike nearly all the professors whom 
he had now the honour to call his coll es, he had no predecessor 
the records or traditions of whose life and work he could appeal to for 
encou: ment or inspiration, orasa pattern for imitation. He could 
not s from personal experience of Professor Rankine’s teachin; 
in that University, but he was grateful for the opportunity o! 
paying an humble tribute to his memory. Professor ine was 
a lecturer at the Royal School of Naval Architecture and Marine 
Engineering, at which Professor Elgar was a student, and he was 
one of theablest members of and most regular attendants at the Insti- 
tution of Naval Architects in London. There were very able men 
in London in those days. Problems which had previously baffled 
all attempts at solution, even when made by some of the most emi- 
nent mathematicians of this and the previous century, were at 
length yielding to the genius and methods of modern investigators. 
The way was led by the late Mr. Wm. Froude, with a paper upon 
“The Rolling of Ships,” read before the Institution of Naval 
Architects in 1861. Professor Rankine impressed the students in 
London with the most profound respect and admiration for his 

t powers, and for the original and masterly way in which he 
Sealt with everything he touched, while he possessed the rare gift 
of rousing their energies by his own personal enthusiasm and 
charm of manner. He did not feel, however, that the circum- 
stances of the present case required from him anything of the 
nature of an apologia. It would, perhaps, be more appropriate to 
the occasion if he passed on at once to attempt to show how and 
when it was that the present irresistible demand for improved 
scientific knowledge arose in the mercantile marine, and that 
shipbuilders became convinced, not merely of the desirability, but 
of the absolute necessity, of long and severe courses of prepara- 
tion of scientific study, such as their forefathers, to all appear- 
ances, got on very well without. The d 1 for scientific know- 
ledge is a comparatively modern one, so far as the mercantile 
marine is concerned. It has long existed, however, in connection 
with the requirements of the Royal Navy. Even so long ago as 
Sir Walter Raleigh’s day the builders of ships of war were re- 

hed for want of technical knowledge, and for the errors and 
failures that were consequent upon it. That celebrated author, 
in his ‘‘ Discourses on the Royal Navy and Sea Service,” draws 
attention to the injurious effect upon a vessel’s sailing qualities 
which is ca by over immersion, such as was then a common 
defect in war-ships. He says:—‘‘That the shipwrights be not 
deceived herein—as for the most part they have ever been—they 
must be sure that the ship sinck no deeper into the water than 
they mise, for otherwise the bow and quarter will utterly 
spoile her sayling.” Such complaints did not merely apply to the 
war-ships of this country, for we find one of the earliest French 
writers upon naval architecture, Pere Hoste, saying in 1697 of the 
ships of the French Navy:—‘‘It cannot be denied that the art of 
constructing ships, which is so necessary to the State, is the 
least perfect of all the arts. Chance has so much to do with 
construction that the ships which are built with the greatest care 
are commonly the worst, and those which are built carelessly are 
sometimes the best. Thus the largest ships are often the most 
defective, and more good ships are seen amongst the merchantmen 
than in the Royal Navy.” Itwasin the construction of war-ships that 
the greatest difficulties formerly arose, and that the need of scientific 
knowledge and improved methods of design was first made manifest. 
Merchantmen were smaller in size and much more simple and uni- 
form in tyre and proportions than war-ships until quite recent 
times, we look at the mercantile marine of fifty years ago we 
find that there were then about 750 vessels built in each year. 
Out of these 750 vessels only about forty were above 300 tons—old 
builders’ measurement—and only ten exceeded 500 tons. The 
whole number of ships composing the British mercantile marine in 
1830 amounted to 19,110, of which but 168 were above 500 tons 
measurement. Thus more 99 per cent. were of less than 
500 tons measurement. Very few merchant ships were then ever 
built of over 130ft. in length. Mr. James Laing, of Sunderland, 
had been good enough to furnish him with particulars of a vessel 
which was built by his father, for his own use as a shipowner, in 
1815, She was wetee as having been one of the first of the 
free-traders to Calcutta after the breaking up in that year of the 
Freee pe J so long enjoyed by the East India Company. The 
length of this vessel was 109ft. 9in.; breadth, 29ft. 7in.; and depth, 
20ft. 6in.; her tonnage being 414 27-94. This is a typical illustra- 
tion of a fine merchantman of that period, such as was employed 
upon the longest sea voyages. She was named the Caledonia, and 
successfully performed her voyage to India and back in about 10} 
months, which was considered good work in those days. Henry VII. 
built several large vessels, one of which measured, according to 
various accounts, from 1000 to 1500 tons. Of the fleet that sailed 
out to meet the Spanish Armada there were two ships which 
ed 1000 tons burthen. James I. built a vessel which 
measured 1400 tons; while the Royal Sovereign, built by Charles I. 
in 1637, was said to be ‘‘ just so many tons in burthen as there 
have been years since our blessed Saviour’s incarnation—namely, 
1637, and not one under or over.” Coming to more recent times, 
we find that at the commencement of the present cen’ British 
first-rate ships of the line had in in size to , and 
even to 2500 tons measurement. These vessels were heavily 
laden with top-hamper in the shape of three tiers of decks, 
which had numerous upon them, They were frequently 
overdraughted and unstable, and deficient in weatherly quali- 
ties at sea, No questions ever came before the mercantile 
shipbuilders of that day of such magnitude, difficulty, or 
Pa ge as those which war-ship constructors had to deal with. 
In this country, where naval designers were much more deficient 
in scientific knowledge than in France, and where war-ships were 
notoriously inferior to those of the French, mistakes were general, 
and were frequently fundamental and serious. Mr. Wilson, a 
member of the first School of Naval Architecture, gives an instruc- 
tive and interesting account of the cutting-down of a 64-gun two- 
decked ship of the line to a frigate of 38 guns in the year 1794. 
He says that—‘‘ So culpably ignorant were the English constructors 
that this operation, so well calculated when properly conducted to 
produce a good ship, was a complete failure. Seven feet of the 
upper part of the topsides, together with a deck and guns weighing 

+ 160 tons, were removed, by which her stability was greatly 
increased ; but by a complete absurdity the sails were reduced one- 

in area. In her first voyage her rolling was so excessive that 


she sprang several sets of topmasts. To mitigate this evil, in 1795 
her masts and yards were increased to their original size; but as 
there was no decrease of ballast she was still a very uneasy ship, 
and, as a necessary result, her wear and tear were excessive. Other 
sixty-fours were cut down, masted, and ballasted in exactly the 
same manner, and, it need scarcely be added, experienced similar 
misfortunes; and although they were improved by enlarging their 


masts and yards, they were still bad ships. Had their transforma- 


: ' gained was practically utilised in loading and ballasting vessels. of 
tions been scientifically conducted, a class of frigates would have | 


all sizes and classes. It is important to observe that the 


continued in the Navy capable from their size of coping j instability which these vessels possessed was not of that 


with the large American frigates, and thus the Ts we 
experienced in the late war from the superior force of that 
nation would, without doubt, have been not merely avoided, but 
turned into occurrences of a quite opposite character.” I may here 
say in passing that one of the chief reasons why shipbuilders, ship- 
masters, and others, who require to understand the principles upon 
which a ship’s qualities — have often remained for long 
periods in ignorance of the published information upon the 
subject, is perhaps to be found in the fact that the style of treat- 
ment commonly adopted in works upon naval architecture is one 
which presupposes, and requires advanced mathematical and highly 
technical knowledge in the readers. The celebrated mathematician 
Euler said in 1773, in the dedication of his work entitled ‘‘ Theorie 
Complette, de la Construction et de la Manceuvres des Vaiseaux,” 
that—‘‘ Although forty years have elapsed since mathematicians 
have laboured with some success, yet their discoveries are so much 
enveloped in profound calculations that mariners have scarce been 
able to derive any benefit from them.” This reproach still attaches, 
I fear, to many writings upon naval architecture; and in removing 
the cause for it more may be done, in my opinion, for the benefit 
and enlightenment of students than in any other way. The great 
want of the time in this department of science is elementary 
explanations of principles and methods, stated in clear and precise 
language, but freed as much as possible from advanced mathe- 
matical ideas and terms, and from perplexing technicalities. The 
difficulties of war-ship construction had me so overwhelming 
at the end of the last century, owing to the causes already 
named and to others, that radical measures for remedying them 
could no longer be delayed, No such difficulties, however, be it 
observed, had arisen, even at a much later date, in connection 
with the ships of the mercantile marine. Several attempts were 
made to improve the existing state of things in the Royal Navy, 
and to promote the spread of scientific knowledge of naval archi- 
tecture in this country. These resulted in the establishment of 
the first School of Naval Architecture by the Admiralty at Ports- 
mouth in the year 1811. The second School of Naval Architecture 
was founded at Portsmouth by the Admiralty in 1848, with Dr. 
Woolley as the principal; but it was closed after only a few years 
of existence. The third School of Nava] Architeciure, which 
also included marine engineering, was opened at South Kensington 
in 1864, and is now united with the Royal Naval College at Green- 
wich. The whole of these schools have been instituted and carried 
on for the special purpose of training up war-ship designers and 
calculators for the work of the Royal Navy, and a large number of 
students, highly skilled in mathematics and in the methods 
employed in war-ship construction, have been educated in them. 
Fifty years ago the use of iron for ship construction and the 
employment of steam propulsion had only been attempted in a few 
vessels that were employed in coasting or river trades. As 
regards iron, few people then imagined that it was the material of 
the future for shipbuilding purposes. Although its use had for some 
time been advocated by a few able and far-seeing men, and some 
small craft had been constructed of it, the public and the great 
—_ shipbuilders refused in 1830 to believe that the wooden 
walls of old England were to be supplanted by a material that 
would naturally sink. ‘‘ Who ever heard,” it was derisively asked, 
** of iron floating?” The chief constructor of one of our Royal 
dockyards, said to Mr. Scott Russell, with a feeling so strong, and 
with indignation so natural, that the latter never forgot it—** Don’t 
talk to me of iron ships ; it is contrary to nature.” Steam propul- 
sion was making progress, but was not yet considered suitable for 
over-sea trades. Mr. David Napier had made engines of 200-horse 
power, and lines of steamers were plying between Liverpool and 
the Clyde, and between London and Edinburgh, but it was not 
thought possible to make long voyages by means of steam propul- 
sion. It was believed by men of high scientific reputation and 
position in 1835, that in the then state of the marine engine, the 
—— of making a voyage by steam alone directly from New 
ork to Liverpool was perfectly chimerical, and that persons 
might as well talk of ‘“‘ making a voyage from New York or Liver- 
= to the moon.” The s —s of the old school held 
k as long as possible from taking the leap in the 
dark which was involved by undertaking the production of 
iron steamers. The way was at first led, not by the 
great shipbuilders of the day, but by eminent engineers, such 
as Napier, Fairbairn, Brunel, Scott Russell, and others, who inves- 
tigated and solved the leading structural and other problems which 
were involved in this great revolution in shipbuilding. It was at 
the uest of Mr. Brunel, and for his guidance in designing the 
Great tern, that his friend, Mr. William Froude, commenced in 
1856 his investigations into the laws of motion of a ship among 
waves. It was not till after mercantile shipbuilders began to build 
vessels of largely increased sizes beyond what were prevalent fifty 
— ago that the present demand for improved scientific know- 

edge began to be felt by them. 
changes in shipbuilding practice which have followed closely upon 
the substitution of iron for wood as the material of construction, 
and * the use of steam propulsion, have not only increased the 
difficulties of manufactnre, but they have gradually brought about 
a change in the shipbuilder’s position with reference to his work, 
and in the nature of his yg 2 re for it. Formerly 
a shipbuilder was merely the builder of a ship in reality 
as well as in name. No better mechanics have ever existed, 
or men more skilled in the geometry and other practical 
sciences which bore directly upon their work, than many of the 
shipbuilders of the past. They were perfect masters of what they 
undertook to do, and possessed a vast amount of special knowledge 
and ingenuity. Many of the processes by which irregularly-shaped 
pieces of timber were prepared to their required forms involved 
trical p of an extremely complex and difficult kind. 
Some of the problems which were dealt with in practice by the 
old school of shipwrights would now puzzle many advanced 
students of descriptive and solid geometry. Shipbuilding was then 
a highly-developed mechanical art, much of the knowledge of 
which is not now required, and is consequently fast dying 
out. The business of the shipbuilder formerly was to 
construct ships of the dimensions and description required 
by owners, and to build them of good sound wood, well- 
fitted and fastened together. No elaborate calculations were 
requisite for determining whether one of these vessels would stand 
up when light or be stable when laden with homogeneous cargoes, 
nor were any but the roughest approximate methods necessary 
even for estimating the displacement or carrying So are Owners 
and masters, as well as the builders, had ample materials, derived 
from experience and from the observation of many similar vessels, 
by which to form their own judgments = such points. Usually 
these ships would not stand up when fully rigged and light with- 
out ballast; and, judging from: the proportions usually given to 
them, they must have required ballast when laden with cargoes 
which were not posi of heavy deadweight. In most cases 
iron kentledge was provided for them. Few of these vessels 
would shift without ballast, —_ such as were of the old 
collier type, and were specially built for the coal trade. It is 
notorious, however, that the chief reason why so many of the 
ships of that day were very crank is to be found in the 
operation of the old tonnage laws, which took breadth into 
account in estimating the t ge, and ignored depth. Ships were 
built of great relative depths in proportion to their breadths, and 
initial stability was deliberately sacrificed in order to reduce the 
tonnage measurement. The instability of these ships was of such 
a character, however, owing to their form and proportions, that it 
could be dealt with and corrected in a practical manner by means 
of the trained judgment and experience of the masters and steve- 
dores. Any deficiency of stability was fully indicated by initial 
tenderness; and the curing of this was simply a question of put- 
ballast into the bottom. The sail ing power at sea 
asa good test of stability, and the experience thus 


The truth is, that the modern | tect 


gerous and treacherous quality which exists in many 
modern steamers, and which renders them liable to capsize with- 
out previously giving obvious indications by which those on board 
may be sufficiently trusted to judge of their danger. Hence even 
the mercantile shipbuilder of the present day has problems of a 
very different and much more complex and difficult character to 
deal with than his predecessors, and that is why the necessity for 
improved scientific knowledge is now being so strongly felt. The 
details of the mechanical work of construction are really simpler. 
and do not call for the exercise of his own personal skill and 
ingenuity, so far as the hull of the ship is concerned, to such an 
extent as formerly. What is now required of him is to ict 
with great accuracy the weights of complicated iron and steel 
structures, of various types and sizes, with all their intricate fitti 
and machinery; the weights of cargo that such structures wi 
carry at sea; the stability they will possess in different conditions 
of loading, and the treatment which is necessary to insure a safe 
amount of stability being preserved upon all occasions; the 
amount of steam power and the rate of coal consumption 
which will be required to maintain given speeds at sea; and very 
frequently the strength that is possessed by the hull to resist the 
straining action of waves. Such problems as these may now be 
put before a shipbuilder any day for solution, or if he fails to con- 
sider them for himself when constructing certain types of vessels, 
he may afterwards be held to blame for not doing so in the event 
of some unforeseen failure or disaster occurring. It isa knowledge 
of principles rather than of results which he should mainly aim at 
acquiring, because his information requires to be of that well- 
grounded, broad, and general character such as is readily and 
directly applicable to novel and ever-changing circumstances, and 
which may be acted upon with certainty and promptitude in diffi- 
cult cases. Dr. Woolley stated this point with great force and 
clearness in a paper which he read hefore the Institution 
of Naval Architects in 1864, and, though he was then 
specially addressing the constructors of war-ships, I cannot 
find any words more applicable to the present requirements of 
mercantile naval architecture. He said that the only way in which 
superiority in shipbuilding can be acquired is:—‘‘ By possessing a 
class of shipbuilders trained in mathematical science, with the 
powers of their minds invigorated and strengthened by a profound 
and severe course of study, able to deal with questions to which 
altered conditions are continually giving rise, not by trial and 
error, which is most frequently but another name for failure, not 
with the hesitating and trembling hand of the superficial sciolist, 
but with the firm grasp and bold readiness of the man profoundly 
skilled in the scientific principles of all kinds which may be made 
available to the art of naval construction, who feels himself 
thoroughly at home in them, and has acquired such power as to 
enable him to apply his principles readily and exactly, without 
fear of failure or of overlooking one principle, while anxious to 
give effect to another.” 

Economy of time and of cost of production, and how to secure 
these advantages, are among the chief points which mercantile 
naval architects require to study, and upon the practice of which 
their 7 Jepends. In war-ship work long periods are 
frequently occupied in investigating the details of a design which 
cannot be obtained in the mercantile marine, and which, if insisted 
upon, would prove an effectual bar to in business. Again, 
if we take the practical work of the ship-yard, an accurate 
and full knowledge of which is invaluable to the naval archi- 
tect, it will be seen how unsuitable is mere Admiralty teach- 
ing to the requirements of the mercantile marine, by a 
comparison of the relative costs in the two cases. The 
labour upon the structural iron or steel work of the hull of a 
vessel which in the ships of the Navy often costs, according to the 
best information I can obtain, £20 per ton of weight, is carried out 
upon so much more economical and improved a system, both as 
regards time and cost of labour, in the mercantile marine, that in 
vessels which are at least equal in strength and durability to those 
of the Royal Navy, as is proved by the work they do, the cost of 
labour often amounts to no more ‘hens £5 per ton of weight. The 
time element is also an equally important factor in these two 
classes of work, but this is a point which I now cannot pause to 
consider. In the figures for cost of labour which I have given I 
am dealing with vessels of as similar construction as possible, with 
water-tight double bottoms. This difference in cost of production 
is largely attributable to the slow and costly precesses of work 
which are still followed in the Royal Navy, but which have long 
been obsolete in the mercantile marine, and have been svpplanted 
by improved methods. It is the two circumstances of the growing 
requirements which have been felt among shipbuilders for scienti‘i 
training in naval architecture, and the failure of the Royal Naval 
College to furnish such training as they require, that have mainly 
led to the foundation of the John Elder Chair of Naval Archi- 
ure, 

And now the question arises of the method we are going to 
adopt, and of the ‘kind of training we shall endeavour to give here. 
This will depend mainly upon the intelligence and energy of the 
students, and upon the t of math tical and general | 
scientific knowledge with which they may be already furnished 
when they came there. The course will be adapted, as far 
as possible, to their state of knowledge and to practical necessities. 
There is, unfortunately, too great a tendency in many cases to 
elevate mathematical knowledge and scientific training above 
its true position, high as is the one which it is legitimately entitled 
to, and to rely too exclusively upon it for guidance and aid. It is 
a sine qud non for the modern naval architect, but it is by no 
means sufficient for all his numerous requirements. It is of little 
real use unless there underlies it an intimate practical acquaint- 
ance with the mechanical operations of the shipyard and engine 
works, and with the properties and capabilities of the materials 
which there have to be dealt with. Together with all this, there 
must also be the faculty, which is more essential than all, and 
— may be highly cultivated by all open, liberal and generous 
minds, 


Good sense, which only is the gift of Heaven, 
And though no science, fairly worth the seven.” 


I shall not detain you any longer upon the present occasion. We 
shall commence our regular course of study to-morrow. It will be 
one which will be adapted, so far as I know now, to your practical 
necessities and to your —_ state of knowledge. I hope that 
the noble profession of naval architecture will one day reckon 
some of my present students among its greatest ornaments, and 
that the chair which bears the great and honoured name of John 
Elder may be helpful in training up naval architects and marine 
engineers to rival, or even to excel, him in all that is worthy, 
good, and t. Professor Elgar was applauded at intervals 
— the delivery of the address, of which the foregoing is an 
abstract. 


REFERRING to the outline design for a bridge over the Thames at 
Tower-hill, sent into the Bridge House Committee by Mr. Horace 
Jones, a writer in the Irish Times says: ‘‘ The design was first 
submitted to the Common Council in 1878. It is a somewhat 
remarkable fact that in November, 1876, an identical design, in 
almost every respect, with the exception of the elevated foot- 
bridge, was submitted to the Town Council of Cork by Mr. C. L. 
Jackson White, C.E., when the Corporate body of the southern 
city were receiving designs for the erection now known as the 
Anglesea Bridge. The design was a by the arms of the 
Cork City, two towers with a ship in full sail passing between 
them. When the new bridge over the Thames is completed, it 
will almost exactly reproduce the familiar heraldic device which 
— the civic dignity of the City on the 
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TAYLOR'S PATENT PISTON PACKING. 


Tus improved arrangement of piston packing, patented by 
Mr. J. H. Taylor, of Shirley-road, Southampton, has been fitted 


in two steamers now running, with excellent results. The 
steam tight, although perfectly easy to move 


pistons are quite 


in the cylinders, the pressure on the walls of the cylinders 


reduced to a minimum, producing, we are informed, a beauti 
glass-like surface. This packing has, it is claimed, amongst its 


many advantages, that of being very elastic, with great rang: 
for variation of pressure and adjustment of springs. In th: 
engraving A is the ordinary junk ring, B B packing rings, C ( 
solid rings encircling the piston body, and free to move uj 
and down, D are pins for keeping springs in position at interval. 
as required, E washers for adjusting springs, F spiral springs. 
X steam tight joint, Y bevel for regulating ratio of pressures. 


ROTARY SHEARS FOR PLATE WORK. 


Rorary shears have been in use for fine sheet iron cutting for 
pte many years, but, says the American Manufacturer, it is 
y within the last comparatively few years that general atten- 
tion has been drawn to them for the purpose of oa ee 
Not many are in use for the latter pu , but those who have 
adopted them have been impressed with their utility for cutting 
plates even as thick as fin., either iron or steel. To be sure, 
some difficulty has been met with at times in beginning the use 
of such shears with unskilled men, but wherever the practice 
has been continued until the workmen have become familiar 
with the tool, their superiority needs no argument, The 
advantageous features of rotary shears are rapidity of work and 
accuracy, either for s ht or circular shearing. We illustrate 
above a ro shears e by the Lewis Foundry and Machine 
Company, of Pittsburgh, Pa., weighing nearly 11,000 Ib., and is 
successfully in use at one of the works in that city. The details 
of this shears are as follows: The knives are 12in. in diameter, the 
depth of throat 28in., pulleys 30in. in diameter and . face, 
intended for a 6in. belt; the driving pinions and shaft are of 
steel, and the whole is fitted up with special means for adjust- 
ment not possessed by any other rotary shears made. One very 
perenne dha of this shears, when the same is used for circular 
cu not shown in the cut, but belongs to the tool, and is 
sold with it when desired, namely, a pivot bracket, which will 
allow for the cutting of a circular plate 56in. in diameter, and 
again as small as 8in. in diameter. This pivot bracket is fitted 
to and works very nicely on the projecting piece at the left- 
hand side of the engraving, the whole constituting one of the 
most complete tools, EW we should say the most com- 
plete tool, under the of rotary shears. 


HORIZONTAL BLOWING ENGINE. 
Tar horizontal bl engine sh in our has 
been constructed at “the 
ment of Zousenkiokio—Hiogo, Japan, from the designs of Mr. 


James Lang, superintendent engineer. The engine has one 
high-pressure steam cylinder of 17}in. diameter and 39in. 
stroke, being fitted with the ordinary slide valve, with expan- 
sion valves on the back, regulated with a right and left-hand 
screw and hand wheel. The piston of steam cylinder is fitted 
with junk and packing rings, having the ordi arrangemen 
of steel springs. The condenser is of rectangular shape, placed 
alongside the steam cylinder, and is of the ordinary injection 
class. The air pump is double-acting, worked from the cross- 
head, ‘and having the same stroke as the engine. The 
blowing cylinder is 38in. diameter, having same stroke 
as cylinder. The piston is packed with hard wood, 
arranged in segments, each segment having a steel spring 
behind it, and held down by a junk ring in the usual manner. 
The air valves are of selected thick sole leather, backed with plate 
iron, the guards also being made of plate iron. The boilers are 
two in number, of the Cornish type, and are capable of supply- 
ing steam at a pressure of 601b. per square inch. On the 
official trial of this engine it worked exceedingly well, giving 
every satisfaction, the pressure of air being maintained in the 
reservoir much in excess of the requirements. 


INTERNATIONAL EXHIBITION AT THE ALEXANDRA PALACE.—An 
International Exhibition is to be held at the Alexandra Palace 
next year, commencing about the 3lst of March, and remaining 
rath six months, Ten per cent. of the gross receipts from 
ission money is to be set apart for distribution among the - 
cipal London hospitals. For this purpose a committee has 
——— as follows :—Chairman, Colonel Sir Herbert Sandford ; 
ce-chairman, Admiral Sir Edward Inglefield ; General Sir Michael 
Kennedy, Sir Henry Pitman, Sir Andrew Clark, Mr. F, D. Dixon- 
Hartland, and Dr. George Johnson. The exhibition, like those at 
South Kensington, will not rely simply upon the attractiveness of 
the exhibits, but will include amusements of a varied nature. The 


building and grounds are to be brilliantly illuminated by the 
electric light. Machinery is to be ted. A small 

is to te made for space. Mr. E, Ray, 21, Queen Victoria. 
street, is the secretary. 


, HETT’S CENTRIFUGAL PUMP. 


dam Exhibition, by Mr. Charles Louis Hett, Ancholme Foundry, 
Brigg. The engravings explain themselves, The engines are 


fitted with Morton’s ejector condenser, and the workmanship is 
of the usual high-class type we are accustomed to associate with 
centrifugal pumpiag machinery. 


BALANCING WHEELS AND CYLINDERS.—For wheels of large 
diameters and wheels and cylinders of great velocity accurate 
balancing is required. It is not yet determined that a standing 
balance and a running balance can be made identical, especially 


it | when a belt is used, as on the fly-wheel of an engine, or the momen- 


tum of a crank is to be overcome. But for many purposes the 
standing balance is near enough to accuracy to prevent tremor and 
injurious jar in running. When the wheel can be turned inside as 
well as outside, the rim balancing is not always necessary if the 
arms approach uniformity in size; but there are cases where inside 
turning is impossible, and balancing becomes a necessity. There 
are three methods of balancing in use, the most common being the 
suspension of the cylinder or wheel on the centres of an arbor or 
shaft. This is not always accurate, as, if the wheel is very heavy, 


lind: r 
A better way is to suspend 
same 


In this the wheel, after being bored and turned, is a 
and the central hole, 80 that the wheel horizontally, e ote 4 


is held eye bolt | turn on it two 
discs with shoul t the bore of wheel; thus 
eye of the bolt is in the mathematical centre of the wheel. 
wheel is then suspended b: 
turned of the rim. 

show no declination; but the slightest variation of 
deflect the rim. Pieces of iron are hand clamped on 
side, and when is attained and 


hed, and ttern casting to 
American, 
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a Sbjection will exist. To obviate this, the journals are sometimes 
; mounted on friction rollers; but a much more accarate method ‘s 
‘ to mount them on two parallel bars, planed and filed to exactnes. 
and fixed ance e | level. These are long enough to allow the ; 
eechasalemnsdaniasbiniasnineinieeettaetimbeaidamieaian journals to travel far enough to make a complete revolution of the 
wheel or cylinder shaft, 3in. diameter requiring bars something 
over 9in. long. By this method the degree of accuracy obtained is 
very great, as the journals bear on the bar at only one point, and 
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DESCRIPTION OF AN ELECTRO-MAGNETIC 
ENGINE FOR TURNING MACHINERY. 


A CORRESPONDENT, referring to a statement made in our issue 
for September 19th, asks us for further particulars of Sturgeon’s 
electro-magnetic engine. As this was one of the first electro- 
motors ever produced, we give the following extract from 
Sturgeon’s “ Aunals of Electricity,” October, 1836, Vol. I., p. 75, 

ing sure that it will interest many of our readers :— 

“Fig. 17 represents a stout square board, which forms 
the base of the engine. In two opposite corners of the 


cross 
pillars, which also carry a cross piece. In the centre of the 
engine is a vertical shaft, which turns freely in two metallic 
collars, one of which is in the centre of the base board, and the 
other in the centre of the cross piece. About half way up 
the shaft are two circular channels, one above the other, as seen 
in the figure. Through the centre of these channels, and at 
right angles to their planes, the shaft passes, and is fixed to 
Lower down, the shaft passes through the centre of an 
opening in the cross piece, also supported by two short 
pillars. On this cross piece, and concentric with the shaft, are 
ed four quadrantal metallic plates, separated from each other 
by narrow radial openings. Near the top of the shaft, and at! 
right angles to it, is fixed a compound bar magnet, each 
magnet of which is about eighteen inches long, one inch broad; 
and half an inch thick. Near to the bottom of the shaft is fixed 
another similar compound magnet, with its poles in the 
opposite direction to the former. In a circle concentric with the 
shaft, and at an equal distance from each other, are fixed in the 
base board the lower extremities of four cylindrical bars of soft 
iron, each of which is enclosed by six coils of copper wire.’ 
The coils round each cylinder are separated from each other by: 
intervening cases of oil silk. Each set of extremities of these 
copper wires is soldered to one stout copper wire ; hence the 


Fig. I7 


extremities of the twenty-four coils terminate in eight of these 
latter wires, four of which proceed from the lower extremities 
of the coils, and are soldered to the four quadrantal metallic 
plates, one to each. The other four stout wires proceed from 
the upper parts of the coils and terminate by proper connections 
in the circular channels, which are partly filled with mercury. 
Through the sides of the channels pass four metallic stems, two 
through each, their inner extremities being in contact with the 
mercury in their respective channels. The stems of each pai 


angles to the shaft. The right angle which the upper pair forms 
is on the opposite side of the shaft to that formed by the lower 
pair. From each stem hangs a metallic wire, reaching obliquely 
to its respective quadrantal plate on the cross piece d d, which 
maintains a connection between these plates and the mercury in 
the circular channels, transferring the electric current from one 
plate to another, and consequently from one coil to another, in 
their progress of revolution. To prevent the figure being dis- 
torted, none of these connecting wires are drawn. The engine 
is put in motion by the application of two cylindrical voltaic 
batteries of a single pair each, the metals being placed in two 
porcelain jars, each of which holds about three pints. These 
batteries are connected with the conductors of the engine at 
their terminal cups — one battery at each end of the lowest 
cross piece. The connections being properly made, the iron 
cylinders become magnetic in succession, and by the joint 
attractive and repulsive forces of the permanent magnets, 
and the temporary magnets, the former, with the shaft 
and appendages, are pulled and driven round, the action 
being carried on in the following manner :—Imagine that the 
pole N! of the permanent magnet is placed directly between the 
poles s and n of the temporary magnets ; it will by this means 
be attracted by the former, and at the same time repelled by 
the latter. Hence it will be urged by both these forces towards 
the pole s. If now the contrivance be such that the voltaic 
connections be broken just before the pole N! arrives at s, the 
extremity s of the iron bar will become neutral; but the 
momentum of the machine will carry the pole N' to beyond this 
neutral point. Now conceive that the pendant wires have been 
carried from their last quadrantal plates to the next in 
succession. The currents by this means have been reversed in 
all the coils, and a corresponding inversion of polarity has taken 
place in the vertical iron bars ; hence when the pole N! has just 
passed the first bar, and whilst still in motion by its acquired 
momentum, it will again be urged on by two other forces, in a 
similar manner as by the two first. For the extremity having 
changed its polarity, it will now repel the pole N! and drive it on- 
ward, whilst at the same time it will be attracted by the next 
bar in succession. And in consequence of similar c of 
‘polarity taking place in all the four bars, the pole N! is kept 
continually revolving. All that has been said respecting the 
pole N! applies equally to the opposite pole S! of the same 
magnet. So that by this means the magnet and its appendages 
are continually urged on by four forces, two attractions and two 
repulsions ; and by considering that the lower maget N S is, by 
the contrivance also urged on at the same time and in a similar 
manner, by four other like forces, it will easily be understood 
that the two magnets, with the shaft to which they are attached, 
are kept in motion by eight forces, four of which are attractive 
and four repulsive. Such is the contrivance for keeping the 
machine in motion. To the upper end of the shaft is attached 
a vertical spindle, ing an endless screw near its upper 
extremity, and revolving as the shaft revolves, in a collar in the 
upper cross piece. Near to the lower end of this spindle is a fly 
with three arms, equidistant from each other, and each termi- 
nating with a heavy brass crescent. It was originally the fly of 
a@ roasting jack. The endless screw works in the teeth of a brass 
Wheel, also a part of the old jack, The arbor of this wheel 


. | the bottom row, which forms 


runs in a frame attached at right angles to the upper cross-piece. 
This engine was constructed in the autumn of 1832, and was 
exhibited for the first time in London, on March 21st, 1833, in 
a lecture on electro-magnetism, which I delivered at the Western 
Literary and Scientific Institution. And notwithstanding its 
then rude appearance, the Committee were so highly pleased 
with its structure and performance, that they expressed a wish 
to have it brought forward again, and hear it explained as soon 
as there was another opportunity. I was consequently honoured 
with an engagement to continue and extend my course of lectures 
in the following June ; and in those lectures my engine again 
worked well, and excited a great deal of curiosity among the 
members of the Institution ; and I believe was so fortunate as 
to give general satisfaction. Since that time I have had attached 
to it contrivances for drawing water, wagons, and carriages on 
a railway, for sawing wood, pumping water, &c., upon about the 
same scale as we see pieces of machinery put into motion by the 
large models of steam engines. But as I saw several parts in 
which I thought it might be improved, it has long since been 
lain by, and another one is now building. The old one, however, 
is still in existence.” 

From Sturgeon’s “ Annals of Electricity,” April, 1837, Vol. L., 
page 250 :— 

“Tn the first number of these ‘ Annals,’ I have described an 
electro-magnetic engine, by means of which pieces of machinery 
are put in motion. I have now to announce that I have 
succeeded in propelling a boat, and also a locomotive carriage, 
by the power of electro-magnetism. The‘particulars of their 
construction will be communicated as soon as their present 
rude state is sufficiently corrected for their appearance in 
public. “W.S.” 

Vols. II. and III. of the “Annals” have been searched, but no 
further notice appears of the electro-magnetic locomotive. 


GASHOLDER, COVENTRY GASWORKS. 
THE Coventry Gas Company is erecting a three-lift gasholder, 
which we illustrate on page 368. We give here the specification :— 
Dimensions.—The tank, annular in form, is 140ft. diameter by 


34ft. Gin. deep. The inner lift is to be 133ft. diameter by 34ft. 6in., 
‘| and the crown is to rise 8ft. in the centre, and is to be the Ee of 
.|asphere. The middle lift is to be 135ft. 4in. diameter b 


ft. 3in. 
deep, and the outer lift is to be 138ft. diameter by 34ft. deep. The 
inner lift is to be constructed with a hydraulic cup for telescoping 
hereafter, instead of the ordinary form of curb, to which is to be 
attached the guide rollers, with their carriages, which will ulti- 
mately be fixed on the bottom curb of the outer lift. These are to 


wre eugene from the cup with oak or cast or wrought iron 
i as may be most convenient. 
GASHOLDER—INNER LIFT. 


Crown sheeting.—To be of 10 gauge plates, 5ft. by 2ft. 6in. 
as shown on drawing to joint. The making-up 


pieces next the inner ring of jin. plates to be No. 9 gauge, and the 
: | outer ring is to be formed with }in. plates, 2ft. wide, butt-jointed 


with }in. cover plates, and double-rivetted both at these joints 
and to the angle iron of the top curve, of which it forms a : 

Side sheets.—The side to be formed of thirteen rows of sheets, 
of the cup, to be 1ft. 10in. deep, 
the top row, forming part of the top curb, to be ft. Gin. deep by 
yin. The rows next this and the cup to be No. 9 gauge, and 
all the rest to be No. 11 gauge. Each of these rows to be 2ft. 10in. 
deep from centre to centre of rivets. The h of the sheets to 
be about 4ft. 6in., though both the width and length may, if found 
more convenient, be modified, subject to the approval of the 
engineer; the side to form a true and even cylinder. 

Top curb.—As there will be no rcof framing, great care must be 
bestowed on the construction of this important member, which is 
to consist of a 5in. by 5in. by #in. angle iron, opened to suit the 
rise of the crown butt, join’ with suitable angle iron covers 


are placed at 90 deg. from each other, and the whole at right = hag long by Jin., end double rivetted to the crown and side 


Also at the inner edge of the }in. crown plate is to be 

attached a continuous angle iron ring 6in. by 3in. by din. butt, 

jointed with suitable covers, with a ing piece 3in. wide by }in. 
tween it and the 4 plates. 

Hydraulic cup.—To be 8in. wide = deep, formed from 
single y,in. plates turned on George Pi stiffened in 
the inner ok a 2hin. by }in. bead iron. 

Rivetting.—All the seams of the 9 and 10 gauge sheets to over- 
lap not less than 1}in., and the 11 gauge l}in., to be rivetted with 
yin. rivets, lin. pitch, to be jointed with lin. tape will soaked in 
oil and red and white lead. The other rivetting throughout the 
work to be proportioned both as to the size of rivets and distances 
apart to the thickness of the sheets and angles as usual. 

Vertical stays.—Thirty-two in number, to be formed of 11 gauge 
sheet iron, as shown in drawing, close rivetted to the sheeting, with 
a gusset piece of the same form and substance securely attaching 
them by means of an angle iron to the top curb; there is to be a 
2in. hole cut in the bottom of these stays, or the bottom may be 
open for the ingress and egress of the water as the holder falls and 


rises. 

Rollers and carriages.—Sixteen wrought iron carriages formed 
of ~ cheek plates and 4in. by 3in. by = angle iron, as shown, 
to be securely bolted to the 4in. plate of the curb, the holes to 
receive the Ijin. turned roller steel pins to made oblong to 
allow for adjustment, the two cheeks to be attached to each other 
by two cast iron distance pieces with bolts through them. The 

jiages, thirty-two in number, that will be required when the 
second lift is erected, are to be fixed to the bottom of the cup and 
the stay, as shown, but without the rollers and pins. At present, for 
the p’ of guiding the holder in the tank, the thirty-two carriages 
and rollers formed as shown on drawing, that will ultimately be 
fixed on the third or outer lift, are to be secured by suitable - 
pane to the outside of the cup of the inner holder. the 
rollers are to be of tough cast iron and to be turned and bored, 
and all the pins ome under the head are to be of steel, accu- 
rately turned and fitted with a split pin through the screwed end 
to prevent the nut coming off. All the holes for the roller pins 
in all the carriages are to be oblong and rectangular in form for 


the —— of adjustment. 
‘Ma .—Three in number, one of the ordinary form, to be 
fixed over the inlet and outlet pipes, and one on another part of 
the crown, also on the opposite side of the crown; to the inlet 
pipe is to be fixed two Yin. blowing-out pipes, formed of 12-ga 
sheet iron, dipping to within 3in. of the water-line, with a sui! 
cover fixed with screw bolts like a manlid. 


MIDDLE AND OUTER LiFts, 

As these are not at present to be erected, it is not necessary to 
specify them further than by saying that their form and dimen- 
sions are shown on the drawing. The — now to be constructed 
must be done in such a manner as will facilitate the putting in of 
the remaining parts of the holder. 

GuIDE FRAMING, 

The guide framing is to consist of sixteen wrought iron standards 
with three tiers of struts and diagonal owe as shown in all its 
details on the drawing. It is, when completed, to be 103ft. high, 
but is for the present to be stopped as shown in red ; just above 
the first tier of struts the members forming the standards are all 
to break joint, and at the top, when finished, is to be an iron wire 
rope trussing. The base is to be of cast iron, secured to the tank 
«hose 2in. square holding-down bolts with 2#in. screwed ends. 

ese bolts are to be 12ft. long, held down by a cast iron plate 

square holes in the usual way. The holding-down plates and 


with 
bolts are to be delivered on or before the Ist of 


at 


Tank guides.—Thirty-two cast iron channel guides, 6in. by 3in, 
inside, with 1 for the bolts at the sides, to be secured to the 
tank by j Lewis bolts. The contractor for the tank will fix 
these bolts and the holding-down bolts, but the contractor for the 
holder is to supply them, and to fix the guides in the tank. The 
bolts are to be delivered on or before the 1st of December, with a 
templet to guide the tank contractor in fixing them. 

‘and-railing and ladder.—A hand-railing, consisting of inclined 
cast iron standards bolted to the top edge of the inner holder, with 
two rows of wrought iron tubing—jin. for the lower and lin. for 
the upper—is to be supplied and fixed. Also, when ol ypmeped 
ay ong a wrought iron ladder is to be provided fixed to 
the framing. 

Painting.—The whole of the wrought iron work to receive one 
coat of boiled oil at the contractors’ works, and the cast iron one 
coat of red oxide paint. 

Materials.—The whole of the materials used in the construction 
of this work to be of the best of their several kinds, to the satisfac- 
tion of the engineer. The cast iron to be of a quality for making 
clean tough — and free from any imperfection. The wrought 
iron tobe capable of sustaininga tensile strain of 21 tons to the square 
inch—all rae, penton, bars, and angles to be smooth, sound, and 
free from any defects. 

Workmanship.—To be done in the best and most approved 
manner : where bars, angles, or plates butt joint, they are to be 
carefully faced or fitted, so as to have an uniform bearing; the 
sheet rivet holes to be punched by means of multiple punches, to 
insure accuracy. 

Proving holder.—The holder is to be raised by the contractor 
with air for the purpose of testing its soundness and true working; 
any defects or leaks so discovered to be remedied by the contractor. 

lant, d:c.—The contractor is to provide all tools, scaffolding, 
tackle, and appliances, with an efficient foreman and all labour for 
the erection of this work with facility and dispatch, and to remove 
all implements and plant so soon as the work is completed. 

General conditions.—The specification and drawings are to be 
taken together, and in the event of any discrepancy or omission in 
one or the other, the contractor is to provide for the same in his 
tender as if it had been more particularly described. He is to 
make a thoroughly efficient gasholder, and to complete the work in 
every respect, according to the full and true intent and meaning of 
the pecification and drawings, which are made to scale, but in all 
cases where dimensions are given, they are to be taken. 
The work is to be done to the satisfaction of Mr. George Livesey, 
the engineer appointed by the company for the erection of this gas- 
holder. The contractor is to submit to him all detail drawings 
beforé the work to which they refer is proceeded with, and in the 
event of any question as to the intention of the specification or 
drawings, he s be the sole interpreter, and his decision shall be 
final and without appeal. Payments to be made at the rate of 75 
per cent. of the value of the work done on the company’s premises, 
to be certified by the ineer, the company having the right to 
retain 25 per cent. of the whole amount of the contract until 
three months after the holder is a and successfully at 
work. The contractor is to be e for any damage he ma; 
do to the tank, and in the event of such damage, it is to be 
good, either by him or at his expense. 

Time.—The whole is to be finished and proved and ready for the 


reception of by the Ist of A t, 1885. The tank will be 
tr the of the year 1885. 


In the colony of Victoria coal of pret guiiy occurs in the Cape 
Patterson, Westernport, Gippsland, and Coleraine districts, but 
up to the present time no seams of sufficient thickness have been 
discovered to make the working of the mines thoroughly remunera- 
tive. In order to stimulate the development of the coal industry 
the Government provides the diamond drills to facilitate prospect- 
ing, and, it is stated, some time ago promised to place the sum of 
£5000 upon the estimates, with a view of offering a bonus of 5s. 
ber fon for the first 100,000 tons of Victorian coal delivered in 

urne. 


Hinpoo Raitway Guarps.—The following is a letter, signed 
‘* Diogenes,” which appears in the Indian Railway Serrice Gazette. 
In explanation, it should be said that the Indian railroads are 
a more and more natives, who work for very low wages, 
and that they are thus elbowing out the European railroad Ee, 
who at first were indispe: for working the railroads. ie 
Europeans wish the better places in the service to be reserved for 
themselves and their children, and they take pains to point out 
the shortcomings of the native station agents, engineers, 

&c. The tone of “ Diogenes’” letter indicates hostility to native 
guards, but its > pretty good evidence that, if a white 
man, he is a Eurasian— in India and bi ht up among natives, 
and not among Europeans—very likely the child of a native mother 
by a European father. However that may be, his account of the 
discipline of the ‘‘ Baboo guard” is sufficiently amusing :—‘‘ Having 
missed the mail train a few days ago, I was obliged to travel in the 
goods brake-van, which the station-master very kindly allowed me. 
After all was right and line clear received, the train started. I 
got on very nicely for the first few stations, and entered into the 
ollowing conversation with the guard: ‘I say, Baboo.’ ‘ Yes, sar.’ 
‘You are very sharp at stations, much like the mail; only a few 
minutes’ detention.’ ‘Yes, sar; not very much work got these 
small stations, therefore line clear given very sharp.’ ‘ How is 
that, Baboo, you don’t have much to say to the station-masters.’ 
‘They are not my friends, sar, newly they coming these stations. 
If they be my friends I will stop one few minutes and smoke 
hookah.’ ‘Are you long on this line, Baboo? ‘ Yes, sar, I am 
now about five years.’ ‘Getting good pay, Baboo” ‘What pay, 
sar, giving very small—not enough to live, one small family. 
‘Have you many children, Baboo? ‘No, sar, I got only seven.’ 
* By-the-by, seven children!’ ‘Yes, sar; besides I got, sar, my 
ife’s mother and sister, my brother and his wife and three children.’ 
* All supported on your pay? ‘ Yes, sar, very small family, indeed, 
what can do, sar. Your kind gentleman must keep favour.’ 
Arrived at the next station, Baboo meets his friend the station- 
master. ‘How are you, 5 friend? very long time I never did 
saw you. ing going anywhere to perform any ceremony? ‘No, 
my friend ; ic make very slack, therefore I never come.’ ‘ Sit 
down ; I will order for hookah and pawn.’ Baboo sits down, has a 
smoke and some pawn. ‘Train detained fifteen minutes beyond 
time. Give line ; I will go.’ ‘ What your hurry, my friend ; 
long time I no see you; take one nother smoke, a few more draws 
give line clear.’ ‘ tt too many friends to meet; they will also 
ask me to take h h and pawn, therefore must go and oblige. 
What time I book? ‘You must know, what I can tell must book 
right time.’ ‘I say, Baboo, you have booked right time; will the 
driver accept of that line clear?” ‘ Yes, sar, he very good gentle- 
man, he no grumble, he will make up the time, he one first-class 
driver, he no one coal-saving driver; he always telling time is 
money, and he make too much running.’ ‘I think you are really 
very lucky, Baboo, to have a driver to make up the time you waste 
at stations talking to your friends.’ ‘ What, sar, only one two 
minutes I make smoking and ing.’ As we were getting along 
the some of the began to in 
utting in and taking out es at some stations, and mee 
Intimate station-master friends at others. I thought the Baboo 
was i ing on the driver, for as he kept making up the time the 
Baboo lost it again. I saw the driver talk to the Baboo, and he 
wanted to know the cause of such detentions. ‘ What can I do, 
sar? Too much work got putting in and taking out packages, 
making delay. Look sharp, Baboo, or I will not make up one 
minute.’ it I have experienced for one be | in a goods train I 
can fully see, were it not for the drivers, mostly all trains would 
not keep time. I think it would be far the best, and cheaper in 
the eri run, to employ Europeans or Hurasians as guards; for 
such delays would not occur, and the wear and tear to machinery 
and rolling stock would not be so great, for an excess of speed must 
exceed for to pull up the unnecessary coused by Baboo guards, 
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RAILWAY MATTERS. 


Ts week the new branch line of railway which has been con- 
structed by the Great Western Company, between ernag and 
Langley, is in full working order. The branch connects Oldbury 
with the Stourbridge extension and the main line. 


WE are informed that 200 hands, out of several hundreds under 
notice, were discharged last week from the Great Western Engine 
Works at Swindon, and the remainder put on short time because 
locomotives can be procured more cheaply from Germany than 
they can be made at home. Some people contend, however, that 
in the long run it is cheaper to spend one pound in labour at home 
than to send nineteen shillings abroad, and it certainly does seem 
that in the one case twenty shillings are added to the national 
wealth, but not so.in ihe other, 


A RECENTLY published Spanish official report refers to the com- 
pletion of the line of railway from Corunna to Madrid, and it is stated 
that the line has been more than twenty-five years under construc- 
tion. Itis also reported that the section of the railway from Orense to 
Monforte is rapidly approaching completion, as well as the whole of 
the line from Gijon, in Asturias, to Leon, and these will join the 
main line to Madrid and Paris, Moreover, great activity is being 
displayed in completing the international bridge over the Mintro 
between Tuy, on the Spanish boundary, and Valenza on the 
Portuguese territory, thus bringing the magnificent port of Vigo 
within eight to ten hours of the thriving seaport of Porto. 


Some statistics relative to the proposed new railway between 
Wolverhampton and Kidderminster have been published. It is 
stated to be probable that if the line should be made the Hyde 
Ironworks, Kinver, will be started again. The tonnage would 
amount to about 50,000 a year, and at Cookley nearly the same 
figure, while there are other works to swell the total. The length 
of the line would be about twenty-seven miles, and the population 
affected not far short of 200,000. The total coal production of 
South Staffordshire is about 10,000,000 tons yearly, of which the 
proposed new line would get a fair share. If these statistics have 
ee foundation there is no cause for surprise that the project is 

ing vigorously pursued. 


EaRLy on Saturday morning a collision occurred at King’s-cross 
Station. The driver of the last train from Enfield, named Wade, 
was returning with his empty train to the terminus station at King’s- 
cross,and when approaching the station he saw some empty carriages 
on the line on which he was running. He immediately applied his 
vacuum brake and blew the whistle for the guards to apply their 
brakes also. This was done, but from some cause unexplained the 
brakes failed to act, and the result was that the train rushed into 
the empty carriages with great force. The fireman, David 
Bates, seeing that the collision was unavoidable, jumped off the 
engine on to the platform, and was severely injured. The driver 
remained at his post and escaped without injury, but had a very 
narrow escape from death after the collision by the top of one of 
the carriages falling on him. 

Mr, ConsvL-GENERAL-NATHAN, of Vienna, reporting on the 
trade of Austria Hungary during the past year, mentions that 
marked progress was noticeable in railway affairs, particularly in 
reference to the laying down of new lines, and that the total 
railway net of the monarchy has now a length of more than 20,000 
kilos. The Government policy of uiring private lines has been 
energetically carried on, and is partially now being brought toa 
close. A very considerable portion of the Austrian railways are 
now owned by the State, and it is reported that beneficial results, 
in consequence of the Government's low tariff policy, has been already 
experienced in trade and industry. Mr. Nathanalso mentions that 
great credit isdue to Austrian railway engineering through the 
tunnelling of Mont Arlberg whereby Austria acquires for her 
exports a direct route quite independent of the action of German 
tariff policy. 

AT arecent meeting of the St. Louis Engineers’ Club a paper 
was read by Mr. J. B. Johnson, on ‘‘The Creeping of Rails on the 
St. Louis Bridge.” Mr. Johnson said that on the St. Louis Bridge 
proper the rails had been known to creep 260ft. in one year, and 
on the bridge approach 400ft. ‘“‘ This creeping varied with the 
amount of traffic or with the weight carried over the rails. On the 
St. Louis Bridge, the rails crept in the direction with traffic. These 
rails were supported from their base. The reason given by Mr. 
Johnson for the creeping was, that the rail, being held fast on the 
extended ties, is caused to measure its length across the bridge on 
its extended flange, whenever a heavy weight passing over it 
causes a wave in the rail. This wave has been known to raise the 
rail between the two trucks of a car gin., and the creeping has been 
measured and at times has amounted to from tin. to fin. If the 
rail is supported at a place above its neutral axis, the creeping will 
be opposite in direction to the traffic.” 

Tue Board of Trade returns just published for the year ending 
December last, shows that 189,485,612 tons of minerals were 
carried, and 76,897,356 tons of goods and merchandise. The total 
receipts from minerals and goods amounted to £38,701,319, and 
from miscellaneous sources to £2,852,218, making, with the 
£29,508,733 received from passenger traffic, a grand total earned of 
£71,062,270 from all sources in the twelve months. From this has 
to be deducted the working expenses, which amount to a total of 
£37,368,562, leaving a balance of profit amounting to £33,693,708. 
The average cost of working during the year 1 amounted toa 
little over 2s. 8d. per train mile, the exact cost being 32°17d. per 
train mile. The receipts per train mile were over 5s. Ojd.—the 
exact sum being 60°88d.—leaving a clear profit of nearly 2s. 4}#d.— 
28°71d.—upon every mile run. e proportion of expenditure to 
receipts was, therefore, 53 per cent. The total capital paid up 
and raised by loans and debenture stocks amounts to £784,921,312. 
As regards ordinary capital the rate of dividend is very nearly the 
highest average which has been paid for ten years, as, if the 
interest were equally divided, it would suffice to pay an average of 
£4°68 per cent. upon the whole of the ordinary capital. About 
70 per cent. of capital receives dividends ranging from 3 to 5 per 
cent.; £74,928,678 of capital receives dividends of between 3 and 4 
per cent.; and £73,927,160 receives dividend between 4 and 5 per 
cent.; while £165,000 of stock pays no less than 17 per cent., which 
is the highest point, The poem ¢ of constructed lines upon which 
no dividend is paid amounts to £8,817,918. 


A GENERAL classification of August railway accidents in America 
is given by the Railroad Gazette as follows :— 


Collisions, Other. Total. 
<a — . 12 


Defects of road .. .. .. ° 
Defects of equipment .. 5 oe 10 6 .. @ 
in operating .. 21 ee 7 — . 
Unforeseen obstructions .. 2 oe 4 7 
Maliciously caused... — oe 4 4 
Unexplained.. .. .. — —. W 


As usual, negligence in sponeiing was the cause to which the 
largest proportion of accidents is attributed, 32 per cent. being 
charged directly to that account. Defects of equipment came 
next, causing 24 per cent. of all the accidents. Of the total 
number of accidents, fifty-three are recorded as h in day- 


NOTES AND MEMORANDA. 


At a recent a, I the Paris Academy of Science a paper 
was read on “The Laws Determining the Penetration of the 
Rolled Plates of Ironclads by Projectiles,” by M. Martin de Brettes. 


AT a recent meeting of the Paris Academy of Sciences a note 
was read on the employment of hydrosulphuric acid for discharg- 
ing colours, by M. A. Gérardin, This acid, discovered by M. 
Schiitzenberger, and now extensively employed, produces remark- 
able effects, acting by reduction, contrary to chlorine and oxygen, 
which act by oxidation, This property is supposed to be capabl 
of important industrial application. 


A Nore on distilled water used for drinking purposes was 
recently read before the Paris Academy by M. A. Hureau de Ville- 
neuve, in which the author argues the importance of the use of 
distilled water, and that the price might greatly reduced by 
obtaining it from steam engines at work in mills. He considers it 
is neither unpalatable nor difficult to dige-t ; that it generally con- 
tains a sufficient quantity of air, and that the ab of cal 
salts is rather an advantage than a drawback. 


DurineG the week ending October 18th, 1884, in thirty cities of 
the United States, having an aggregate population of 7,107,300, 
there were 2915 deaths, equivalent to an annual death-rate of 
21°3 per 1000. The rate in the North Atlantic cities was 203; in 
the Eastern, 22°8; in the Lake, 17°6; in the River, 20°8; and in 
the Southern cities, for the whites 17°8, and for the coloured 30°9 
per 1000. Of the decedents, the American Sanitary Engineer says, 
40°6 per cent. were children under five years of age. 


At a recent meeting of the Chemical Society Mr. S. U. Pickeri 
read a paper entitled ‘‘ Isomeric Modifications of Sodium Sulphate. 
The author has determined the heat of dissolution of sodium sul- 
phate. He has used the apparatus of Berthelot—Mec. Chim. L., 
140. He allowed a large quantity of sodium sulphate to effloresce 
till nearly anhydrous. Various portions-were then dried at dif- 
ferent temperatures. From the author’s results it is evident that 
there are two modifications of sodium sulphate. All the speci- 
mens not heated above 150 gave 57 cal. as the value of the equa- 
tion Na, SO, + 420 H,O. Specimens heated above this tempera- 
ture up to the fusing point indicated the existence of a modification 
dissolving with + 760 cal. The existence of the salt in two dif- 
ferent forms may explain the discrepancies in the results arrived 
at by various authors. 


AT the last meeting of the Chemical Society a paper was read on 
“Magnesium Hydrosulphide Solution, and its Use in Chemicolegal 
Cases as a Source of Hydrogen Sulphide,” by E. Divers and 
Tetsukichi Shimidzu. The authors, wishing to obtain a regular 
stream of pure hydrogen sulphide, found that this could be effected 
by gently heating a solution of magnesium hydrosulphide. Ordi- 

ry hydrogen sulphide, from ferrous sulphide and hydrochloric 
acid, is d into water containing magnesia in suspension. The 
gas is absorbed and the magnesia dissolves. The decanted solu- 
tion is colourless, and when heated to 60 deg. or 65 deg. evolves 
a steady stream of hydrogen sulphide free from hydrogen and 
hydrogen arsenide. The magnesia which is precipitated during 
the evolution of the gas can be reconverted by cooling and passing 
hydrogen sulphide. 

Mr. T. MELLARD READE, C.E., who has devoted much attention 
to chemical denudation of the earth’s surface, in his presidential 
address to the Liverpool Geological Society this session, dealt with 
“The Denudation of the Two Americas.” He showed that 
150,000,000 tons of matter in solution are annually poured into the 
Gulf of Mexico by the river Mississippi; this, it was estimated, 
would reduce the time for the denudation of 1ft. of land over the 
whole basin—which time has hitherto been calculated solely from 
the matter in suspension—from Ift. in 6000 years to lft. in 4500 
years. Similar calculations were applied to the La Plata, the 
Amazons, and the St. Lawrence, Mr. Reade arriving at the result 
that an average of 100 tons per square mile per annum are removed 
from the whole American continent. This agrees with results he 
anger ee J arrived at for Europe, from which it was inferred that 
the whole of the land draining into the Atlantic Ocean from 
America, Africa, Europe, and Asia contributes matter in solution, 
which if reduced to rock at 2 tons to the cubic yard, would equal 
one cubic mile every six years. 


Mr. F. SIEMENS’ investigations have led him to the conclusion 
that combustion can only be perfect, and be maintained perfect, if 
the space in which it takes place is sufficiently large to allow the 
gases to bine out of tact with solid materials. Having 
proved that solid substances interfere with the formation of flame, 
and that flame injures solid substances with which it comes in con- 
tact, he brings forward an hypothesis to account for the phenomena. 
According to the electrical hypothesis which Mr. Sicmens prefers, 
flame is the result of an infinite number of exceedingly minute 
electrical flashes, the flashes being due to the exceedingly swift 
motion of gaseous particles, and a solid body which opposes itself 
to these flashes is cut by them, whilst, the motion being more or 
less arrested by the solid body, the flame is damped. Mr. Siemens 
insists that flame must not be allowed to impinge upon bodies to 
be heated, but must simply heat the bodies by radiation, and fur- 
naces must be so constructed as to allow the flame to develope out 
of contact, not only with the substance on its bed, but with the 
walls and roof of the furnace itself; it thus follows that large 
furnaces must replace small ones. 


Tue total output in the New South Wales collieries for 1883 
exceeded 24 million tons, the exact figures, 2,521,457 tons 1 cwt., 
being 412,175 tons in excess of the output for 1882. The average 
price per ton in 1883 was 9s. 6°40d. as against 8s. 11°97d. per ton 
in 1882. There has been considerable activity in the search for 
coal during the year, and there is reason to believe that several 
new collieries will be shortly opened up. A new coal company has 
been formed, and has started working a seam of coal between four 
and five miles from the Mittagong Railway Station; and one has 
been formed to work a coal seam about three miles from the Erith 
Colliery; the seam is said to be 7ft. or 8ft. thick; and a seam of 
coal, 5ft. thick, has been struck by boring about one mile south of 
the Erith Colliery. The Berrima Coal Company, while working 
the upper seam, is boring for another seam of coal some 60ft. or 
70ft. deeper. A seam of coal is reported to have been discovered 
at Bungawalbyn, about twenty-five miles from Lismore, but 
nothing has been done on it yet. A seam of coal, 2ft. thick, 
containing l5in. of good, = clean coal, was passed through 
at Grafton, at a depth of 183ft., while boring for water. Coal of 
the best quality, and in very large quantities, is said to exist in 
the Coolah Valley. 

THE underground electric light cables for lighting several of the 
streets in Greenock under the Provisional Order obtained by the 
Police Board are to be of three types, namely, the main cable, 
consisting of thirty-six strands of copper wire, 1°5 millimetres in 
diameter; the branch main, consisting of twelve strands of 
1°6 millimetres; and the leads for the p-posts, consisting of 
one strand of 1'2 millimetres diameter. The cables will be of the 
Berthoud-Borel type, insulated with Berthoud-Borel material, 
and incased in a double sheathing of lead, the two sheathings being 


light, and thirty-six at night. The persons killed and injured 
were as follows :— 


Killed. Injured. 
Others. Total. Others. Total, 
Inecollisions .. .. .. 5 3 8 9 21 30 
In derailments .. .. .. 18 3 21 26 52 73 
In other accidents .. .. 7 2 9 2 2 4 
Total | 8 38 87 75 112 


Employés thus formed 79 per cent. of the killed, 33 per cent. of 
the injured, and 45 per cent. of the total number of casualties—an 
unusually small proportion. It will thus be seen that derailments 
still cause the largest proportion of deaths in the States, 


parated by a layer of gas-tar. A conductivity of 96 per cent. and 
an insulation of 1000 megohms per mile at the ordinary tempera- 
ture are guaranteed. These cables will not be laid in any troughs 
or pipes. They are to be supplied by the Kinetic Engineering 
Company, and will be tarred, and then laid on a layer of fine sand 
din the bottom of the trench, and covered with the same toa 
epth of about 4in. A plank of wood or layer of bricks will be 
placed on the sand to indicate the p of the cable to work- 
men afterwards taking up the street, and save it from injury by 
their tools. Large quantities of these cables have been laid in 
many of the principal continental towns, and give complete satis- 
cables affect a great saving in time an ip placing them 
underground, 


MISCELLANEA. 

THE official announcement has been made of an exhibition to be 
held in Paris in 1889. 

HER Maszsty’s Office of Works have placed the contract for the 
next 34 years for the general repairs to all the Palaces, Houses of 
Parliament, Courts of Justice, Post-offices, and civil buildings 
generally in the London district, in the hands of Messrs. Perry and 
Co., of Tredegar Works, Bow. 

A BIRMINGHAM correspondent writes that the Birmingham and 
Worcester Canal, which runs over the Midland Railway, burst on 


Monday morning and flooded one of the tunnels to the depth of - 


25ft. A great quantity of dirt has been carried into the workings, 
and the damage is enormous. 

THE Teddington Local Board, having sought the opinion of 
counsel with regard to the proposed construction of a suspension 
bridge over the Thames within their district and obtained a favour- 
able statement from Mr. Glen, have requested the tion of the 
Thames Conservancy Board to the project. 


A THIRD experiment in balloon steering was made in Paris, 
on November 8th, by Captains Renard and Krebs at Meudon, 
and resulted in a complete success. The zronauts went as far as 
Billancourt and returned to Meudon, descending at the spot whence 
they started. The voyage occupied three-quarters of an hour. 

THE town of Gisborne, New Zealand, was lighted with gas on 
the night of the 18th of August for the first time. The — 
of the gas was pronounced very good. Mr. Atkinson, of Auckland, 
is the consulting engineer, and Mr. Hawley local manager and engi- 
neer. Nineteen years ago the Auckland Gas Company commenced 
with thirteen shareholders, and the present capital is £150,000. 

TuE Birmingham, Tame, and Rea District Drainage Board met 
in Birmingham on Tuesday, when it was determined that the 
Handsworth and Smethwick Local Boards should be allowed to 
construct same” works of two miles in length. The dimensions 
of the sewers will vary from 4ft. 6in. high by 3ft. 44n. wide to 3ft. 
high and 2ft. wide. The estimated population provided for is 
25,000, and the drainage area is 1700 acres. 

AT an examination held on November 6th and 7th, at the 
Sanitary Institute of Great Britain, twenty-seven candidates pre- 
sented themselves, eight as local surveyors and nineteen as 
i tors of nui The Institute’s certificate of competency 
to discharge the duties of local surveyors was awarded to B. R. 
Phillipson, J. E. Worth, and Gilbert Thomson; and to discharge 
the duties of inspectors of nuisances to W. Daley, J. Brooks, 
J. Houghton, J. Keal, T. Wheat, W. Fraser, J. Loach, J. Marshall, 
F. 8. Winsid, J. T. Simpson, A. H. Rollinson, and Ben Potter. 

A NEw pier at Clarecastle, Port of Ennis, County Clare, con- 
structed by the Board of Works six months ago, at a cost of £5000, 
has, the Contract Journal says, collapsed. The whole structure, 
which was built of large blocks of concrete, is in such a tottering 
condition that no vessel can sail near it, and there is danger that 
it will topple over, and impede the channel. All the sea-going 
traffic is consequently stopped, and the vessels lying at the old 
quay have no chance of sailing out. The sinking of the pier is 
attributed to imperfect piling, the piles being only 7in. in diameter. 

THE United States Treasury Department has decided’ that silver 
ore ** which has been advanced in value or condition by grinding or 
by other process of manufacture, is liable to a duty of 10 per cent. 
ad valorem.” This the American Engineering and Mining 
Journal says, “‘injures many American mining enterprises in 
foreign countries, notably in Mexico, and may lead to the Joss of a 
profitable business to a number of American smelting works. It is 
certainly no ‘protection’ to silver mining interests in this country, 
which, if they had any feelings on the subject, would rather see 
some high grade concentrates go to our reduction works. It is a 
small matter, of course, but it illustrates pretty well that some of 
the provisions of the tariff are a nuisance rather than a blessing.” 

AT a meeting of the Executive Council of the Inventors’ Institute, 
held at their rooms, Lonsdale Chambers, Chancery-lane, on Mon- 
day, the 10th inst., it was resolved,—‘‘ That the first meeting m 
every month should be devoted to the consideration of the Patents, 
Designs, and Trade Marks Act of 1883; that the Act should be 

one through regularly by sections, and that a report should be 

rawn up of the result of the discussions, and that visitors should 
be invited to attend these meetings.” The Executive Council then 
proceeded to elect new members. The first meeting for the con- 
sideration of the Act will take place on Monday, December 8th. 
The chair will be taken at eight p.m. by vice-president Admiral 
Selwyn, when Parts I. and II., as far as Section 7, should time 
permit, will be discussed. The secretary is authorised to issue a 
few tickets of admission. 

On the 11th instant, Messrs. Edward Finch and Co., of Chep- 
stow, ran a very successful trial trip of the powerful steel twin 
screw salvage tug, Bulldog, built for the Bristol Docks Committee. 
The principal dimensions are:—Length over all, 92ft.; breadth, 
20ft.; depth, moulded, 10ft. She is admirably fitted for salvage 
purposes, being supplied with a 5-ton swing crane, placed amid- 
ships; a steam driven-capstan and winch combined, forward; and 
an 18in. centrifugal pump, placed just aft amidships, and strong 
towing gear at end of boiler casing. The crew are berthed in after 

rt of vessel, under deck. A complete chequered iron deck runs 
oa and aft, and Barlowrail belting entirely around the hull, whichis 
of steel, the thickness required by Lloyd’s for iron. Two steel 
boilers, designed for 1201b. working pressure, and two pairs of 
compound surface condensing engines of 30 nominal horse-power 
each, have been fitted by the builders. The boat and the whole of 
her machinery has been built from the design and under the super- 
intendence of Mr. John Ward Girdlestone, engineer to the Bristol 
Docks. 


Quotine from a local paper on the 24th ult., we gave publicity 
to a report which exaggerated facts concerning the Boston Dock. 
According tothereportof the engineer, Mr. W.W. Wheeler, M.1.C.E., 
arrangements had been made for letting the water in at high water 
during the spring tides, which occurred on the 18th ult., through a 
gullet which had been prepared for the purpose in the upper part 
of the old river bank which had acted asa dam during the con- 


struction of the lock. At high tide on the day named the water, | 


however, found its way through the lower part of the bank, a short 
distance from this gullet along some timber, the remains of an old 
sluice which had formerly existed at the place, and caused a breach 
about 30 yards wide, through which the water poured with suffi- 
cient velocity to fill the dock 23ft. deep, and to drive some large 
lumps of very hard clay and other material along the lock pit, and 
these lodged in the depression of the gate platforms. Until this 
clay had been cleared out it was not ible to close the gates; 
consequently, for some days the water ebbed and flowed in and out 
of the basin. 

A COMMUNICATION has been received by the Town Council of 
Leicester from the Local Government Board, enclosing a copy of 
Major Tulloch’s report after his investigations into the alleged 
pollution of the Soar by the borough of Leicester. The report 
states that although the Board is satisfied from Major Tulloch’s 
report that the river is polluted before it enters the borough of 
Leicester, yet the principal pollution is caused by the effluent from 
the borough sewage works, which, Major Tulloch says, is practically 
sewage in an unpurified state. The Board also learned from Major 
Tulloch that the condition of the river for miles below the outfall 
of the borough sewage works was reported to be offensive, andsuch 
as to call for some immediate steps being taken to mitigate the evil. 
The Board would be glad to be informed what steps the Town 
Council propose to take in the matter. The terms of the report 
have somewhat taken the people of Leicester by surprise, but at 
a meeting of the Belgrave Local Board, by whom the late inquiry 
was brought about, the report was referred to as a complete 
justification of their action ; and the chairman stated that, having 
taken up the matter, they were determined to secure a clean river, 
and to leave it contaminated with Leicester or any other sewagq 
no longer than was absolutely necessary, ¥ 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame 


LEIPSIC.—A. ¥ 
NEW YORK.—Tus Witimer and Roczrs News Oompany, 
$1, Beekman-street. 


TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore 


cases, ied by 

writer to himself, and bearing a 1d. postage stamp, in order that 

answers received by us may be forwarded to their destination. 

No notice will be of commu which do not comply 
with these instructions. 

X.—The Commissioner in England for ‘the New Orleans Exhibition ws Mr. 
Pine, care of the American ange, 449, Strand, 

Rorary.—The velocity of the steam passing through a port should not exceed 
100/t. per second, You can calculate your port areas from this, 

J. M.—We believe the largest stationary engine ever built was made by 
Messrs. Hick, Hargreaves, and Co., Bolton, for a cotton mill in Bombay. 
It consisted of a pair of engines capable of indicating 2500-horse power, each 
engine being very similar to that of 1000 indicated wer made by the 
same firm for Messrs. IUingworth and Sons, Bradford, and illustrated in 
Tue Enorneer 29th April, 1881. 

J. JI. T.—We cannot advise you to attempt to secure an American patent 

reelf, because the chances are a hundred to one that you will fail to get 
i It is almost indispensable to have an agent on the spot to convince the 
examiners that a rd of an American 
patent is nominally s you wi 'y if you protect your 
invention for £30. You should apply in the first instance to some trust- 
worthy patent agent here. 


BSCRIPTIONS. 


Half-yearly (including dowble numbers)... .. 
Yearly (including two double nwmbers) .. .. .. £1 98, Od, 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Enorneer is registered for transmission abroad. 
Cloth cases for binding Tak Encineer Volume, price 2s. 6d. each. 
A complete set of Toe Enoineer can be had on application, 


i Thin Pi i i ntil 
Subscriptions fe om, Surther notice, 


must be ied by letter of 

Ln Paper Copies may be ¥ preferred, at 
Remittance Post-office order. — A' 

"British 
France, Germany, Gibraltar, Italy, —_— 
West “na at of Africa, West Indies, Cyprus, £1 1s, China, Japan; 
Remitta ; Bill in London, — A Buenos and 

1 60, , Java, 
Mauritius, Sandwich 4 £2 5s, 


ENTS. 
lines and under is three shillings, 
wds one shilling and sixpence; odd lines are 


in payment. A 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department o, 
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MEETINGS NEXT WEEK. 

Tue or Civit Excrverrs.—Tuesday, Nov. 18th, at 8 p.m.: 
Ordinary meeting. Paper to be discussed, “ Electric licnting for Steam- 
ships,” by Mr. A. Jamieson, Assoc. M. Inst. C.E., F.R.S. 

EMICAL Soctety.—Thursday, Nov. 20th, at 8 p.m.: Ballot for the 
election of Fellows, ‘‘On Some New Paraffins,” by Khan Bahad 
Dr. Bomanji Sorabji. “ On Additive and Condensation oo, 


. Researches on the Appli 
ture,” by Dr. A. B. Griffiths. 

1ETY.—Wedn Nov. 19th, at 7 p.m., 
the following yo will be read :—‘‘ A New Method of Reading the 
Direction of the Wind on Exposed Heights and from a Distance,” by Mr. 
Hugo Leupold, F.R. Met. Soc. ‘‘ Description of a Component Anemo- 

ph,’ by Mr. Alfred N. Pearson, F.R. Met, Soc. ‘On the Inj by 

fig thing; April 28th, 1884, to the ‘Monument to the first Duke of Buther- 

land at Lilleshall, 8 »” by Mr. C.C. Walker. “On the Mechanical 
teristics of Lightning Strokes,” by Col. the Hon. Arthur Parnell. 
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BOILER EXPLOSIONS, 

Tue Wolverhampton boiler explosion supplies another 
example of the quasi-mysterious catastrophe. We 
have a concatenation of improbable circumstances 
sented to us for consideration; and although, pending 
the coroner’s inquest on those killed, it would be inex- 
potent _to say much, there is nothing to prevent us from 

ealing in at least general terms with the puzzle presented 
tous. The facts are very simple. Three boilers exploded 
almost at the same instant at the Staffordshire Steel and 
Ingot Iron Company’s Works, Wolverhampton. The 
coroner’s inquest has been adjourned to the 20th instant, 
when Mr. Marten’s report will be presented. Mean- 
while an inquiry has been carried out for the Board of Trade 
by Mr. Peter Samson and Mr. Ramsay, from which we de- 
rive nearly all the information at present to be had on the 
subject. It appears that the boilers were new in June, 
having been made of Sir John Brown’s B iron, accordin 
to the company’s specification. ‘They were -end 
cylindrical boilers. The water supply came from the canal 
the works, and appears shave been very bad. The 
boilers had to be cleaned out every week, six orseven buckets- 
full of mud being taken out of each at atime. There were 
ten boilers in the battery; the set had been repaired since 
June, and some had been repaired twice or three times, A 
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piece of one of the boilers which burst was pointed to by 
several of the witnesses as bearing evidence of having 
been red hot, 

The chief evidence at the opening of the art aot 
given in the ry ame J paragraph, was that the boilers 
which exploded were the three first in the battery in which 
they were all connected. Eight of them were under steam at 
the time, two being off for repairs. The boilers before they 
were sent away from the works of Messrs. Pigott, of Bir- 
mingham, who made them, were tested up to 120 Ib., and 
they usually worked at 70 lb. or 80 lb. Up to half-past 
five on the afternoon of Wednesday week— the day of the 
accident, which last occurred at eight at iy yaa pressure 
was from 60 lb, to 75 lb., and it was 61 lb. when, at half- 
past five, they were handed over to the attendant who had 
come on for the night turn. The water supply was at the 
time good, It was obtained through a pair of pumps, a 


the} main pipe leading to each boiler. If any misadventure 


shouJd happen to these pumps, a powerful pump capable of 
doing thelr work was available. . glass gauge and 

test cocks were fitted to each boiler, as well as two safety 
valves. Half an hour after the boilers were handed over 
to the engineman onthe night turn, the pressure had dropped 
to from 50 Ib. to 55 lb., and at this pressure the pumps in 
the engine-house would not work. Twenty minutes before 
the accident the water was still in the glasses of both No. 1 
and No. 2 boilers, and stood in the glass of No. 1 at lin., 
and in the glass at No.2atl}in. The engineman by 
the use of a piece of rod iron which he thrust into the taps 
cleared the gauges, and then the water rose certainly in one 


for | of the glasses. While this was poing on the blowing 


engines were standing. The available information extends 
no further. Three men were killed, five injured. 

We have here a typical multitubular boiler explosion, and 
such events are by no means rare. Nine multiple boiler 
explosions were recorded in the books of the Manchester 
Steam Users’ Association up to June, 1879. In 1862 three 
boilers burst at once at the Fenton Park Ironworks, In 
1863 five boilers gave way simultaneously at the Moss 
End Ironworks, G w. In 1864 two externally-fired 
boilers burst together at the Aberaman Ironworks. In 
1866 two boilers exploded on board a tug boat. Two ex- 
ternally-fired boilers burst at the Blair Ironworks, in Ayr- 
shire. In 1872 three boilers yg gg out of five at St. 
Helen’s; they were externally A seventh case 


. | occurred at Hollen Bank Mill, Blackburn, two perfectl 


new Lancashire boilers bursting simultaneously on the 7t 
March, 1874. Two Lancashire boilers exploded in 1876 at 
the Caledonian Bleach Works, Pendleton. On the 19th 
March, 1879, six boilers burst at once at.an ironstone pit 
near Coltness, in Scotland. The six boilers formed part of 
a series of ten, set side by side, all of the plain cylindrical 
externally-fired class. Inthe Wolverhampton case the boilers 
were new, only having been at work for a few months; so that 
corrosion has had nothingto dowith thematter. Concerning 
the cause of the first explosion, indeed, we have little at pre- 
sent to say. The question is, Why did two other boilers 
follow the first ? 

These boilers were new and presumably strong. If we 
su that they were injured by the giving way of the 


‘a | boiler which first exploded, it by no means follows that they 


must of necessity explode too. Many experiments have been 
made at various times to ascertain whether the sudden 
release of pressure such as must take place if a steam pipe 
ores two boilers was fractured by the explosion of one 
of them would or would not cause an explosion of the other. 
The results have been ig oath Several years ago a com- 
mittee of the Franklin Institute got up steam to a high 
pressure in a cylindrical boiler, and th 


out through the 
holes made by the ball, but there was no explosion. 
In the United States several other experiments have been 
made with a similar object, particulars of most of which 
will be found in our columns. In one or two instances 
violent explosions were obtained by suddenly opening a 


‘|large valve and permitting steam to escape in large 


volumes ; but it must be admitted that at the time the 
point of rupture had very nearly been reached. Many 
explosions have occurred just after an engine has been 
» and steam taken rapidly from the boiler. 
On the Hudson River some years ago a disastrous 
explosion occurred in this way, after the engines of a 
steamer had made a couple of revolutions, the ure 
at the time being normal. On the whole there is 
reason to believe that the sudden release of steam from 
the top of a boiler may cause an explosion; on the other 
hand, the sudden liberation of water certainly will not. 
It is quite unn , we think, to detail again the well- 
known theory that the sudden release of pressure permits 
the expansion of the steam within the water in the boiler, 
and that the water is then violently upheaved and*shot, as 
it were, against the top of the shell, rending it to pieces, 
This theory is very generally received, and has much to 
recommend it, but we do not think that it covers the 
whole ground. It no doubt serves very well to explain 
why a boiler explodes violently, but it does not follow that 
other causes may not produce a similar result; nor is it 
= clear that the violent rising of the water necessary 
ould be produced in half-a-dozen boilers by the explosion 
of another in close proximity. It is, at all events, a useful 
working hypothesis, and this is, perhaps, all that Mr. D. K. 
Clark will feel disposed to claim for it. 

Without attempting for the moment to put forward any 
theory of our own, we wish to direct attention to phe- 
nomena of every-day occurrence which deserve an expla- 
nation which they have never received. When the cork of 
a soda-water bottle is set free it escapes with considerable 
violence and noise. It behaves in a manner like a projec- 
tile shot from a gun. There is this great difference, how- 
ever, between the projectile and the cork—that the whole 
of the projecting work must be done on the latter after it 
has left the neck of the bottle. In the case of a gun, the 


work is done on the shot while it is moving up the barrel 
and acquiring velocity. The motion e cork is 
ly slow until it escapes from the bottle. The 


motion of the projectile from the gun is most rapid at the 
moment it leaves the muzzle. We have astrict analogy 
between the flight of a soda-water bottle cork and that of 
a bit of boiler plate. The cast iron top of the dome of a 
Great Northern locomotive was a few years ago blown 
clean through the roof at Bishop’s- station, on the 
Metropolitan Railway. No one was hurt. The engine 
was standing in the station at the time attached to its 
train. All the bolts securing the dome top gave way, and 
sailed away through the air to distances of some hundreds 
of feet. Wow, it is very easy to say that the flight of 
this mass of cast iron is easily explained. “It was blown 
into the air,” “It wasviolently forced off by the steam,” “The 
steam shot it off,” and a dozen similar explanations(?) may be 
given. . But engineers do not rest content with vague state- 
ments of this kind. They see that the cast iron must have 
been put into very rapid motion indeed in a very minute 
fraction of time, and - want to know how the motion was 
actively impressed on it. As soon as we begin to use 
figures, we discover that vague generalities really convey 
no adequate idea at all of what takes place. Let us 
suppose, for the sake of illustration, that the cast iron dome 
was 18in,,in diameter, 254in. area, and that it weighed 
100 1b, Also we shall assume that it was projected to a 
height of 100ft. In order that it should attain to this 
altitude, it must have an initial velocity at least as great 
as that which it would acquire if it fell 100ft. Allowing 
a little for the retarding influence of the air, the initial 
velocity must have been 82ft. per second. The boiler pres- 
sure being 120 Ib. on the square inch, the total effort lifting 
the dome would be 30,480 Ib. We have therefore a force of 


30,480 Ib., a velocity of 82ft.,and a weight of 100 lb. Through 


what space must this force operate on the weight? A very 
simplecalculation suffices to shew that the force of 30,480 lb. 
must act through a s 
will be seen from this the steam must have exerted 
its full pressure of 120 Ib. on the square inch until the lid 
of the dome had been parted from it by adistance of about 
4in. In boiler explosions the same thing happens. The 
pressure follows, so to speak, the flying fragments for a 
certain distance after disruption takes place. In the same 
way, the column of escaping carbonic acid gas rising from 
the neck of a soda-water bottle imparts a high velocity to 
the cork after this last is quite free of the bottle. It is in 
this way that the projection of fragments to a great 
distance is brought about, and we do not think it is 
necessary that water should be called into play for the 
mere projection of portions of the plates. As we should 
state the case, the phenomenon of a — explosion would 
be somewhat as follows :— First, rending takes place through 
a weak joint or corroded plate; secondly, thereisa violent out- 
burst of steam; thirdly, there is a fall in pressure; fourthly, 
portionsof the waterare propelled with great violence against 
the boiler shell, which is shattered thereby ; fifthly, the 
steam rapidly generated from the liberated water imparts, 
in the way we have tried to explain, high initial velocities 
to the ments, converts them into so many projectiles, 
and ruin around. 

The point worth special notice about all this is that the 
steam keeps ther, so to speak, and does not escape by 
fissures or cracks. It might be thought that the moment the 
steam dome cover, which we have already used for the pur- 
pose of illustration, was raised at all, the steam wouldall rush 
out sideways, and that the cover would be projected but a 
few feet. This is not the case; the steam does not diverge to 
the right or left; its molecules advance each in a straight 
line, behaving like a minute projectile ; and this columnar 
advance of a free to diverge vo or left, but 
going straight on, is the main cause of the violence of 

iler explosions as manifested by the flight of fragments 
to great distances. 


PROFESSOR HERSCHEL ON THE EFFICIENCY OF FANS. 


Some months ago we had occasion to refer to a discussion 
concerning the efficiency of fans which took place at a 
meeting of the South Staffordshire Institute of Mini 
Engineers. It will be remembered that at the time, 
subsequently, we published a voluminous correspondence 
on the subject. Mr. Capell e: the services of Mr. D. 
K. Clark, C.E., to examine and report on the performance 
of the Capell fan, and this report was also published in our 
columns. It was not suffered to pass uncriticised, because 
the figures obtained by Mr. Clark apparently showed that 
the fan gave out more power than it received from the 
engine, which is absurd. Mr. Clark, however, when 
attacked on this point, put forward an explanation which 
may be taken as quite satisfactory, although the disputants 
were not unanimous on this point. Indeed, there was no 
unanimity among them on any point, and the result of the 
long Seas cron to which we have just referred was 
simply nothing. No one seems to have been convinced of 
anything of which he was not quite positive b:fere. We 
venture to hope, however, that those who watched the 
combat, without being oppressed by its din and fury, 
learned something. Although the correspondence termi- 
nated, so far as our columns were concerned, it must 
not be that matters in were set 
at rest. To say nothing of fan ers‘ and fan 
inventors, the th Staffordshire Institute remained 
dissatisfied, although not much was said. Mr. Alex- 
ander Smith, M.I.C.E., entered at last into a lengthy 
correspondence with Professor Herschel on the subject of 
fans, and. finally he threw his cwn ideas and those of 
Professor Bacal into the form of a paper entitled “On 
a Description, by Professor A. S. Herschel, M.A., F.R.S., 
of a New Rule for Testing Fans.” This paper was read 
before the South Staffordshire and East Worcestershire 
Institute of Mining Engineers on the 3rd inst. No 
particulars concerning the discussion have reached us, 
save that it was adjourned. Our excuse for reopening the 
whole subject in our columns lies in the circumstance that 
whatever Professor Herschel may say is worthy of atten- 
tion, and that he has very sharply criticised Taz ENGINEER. 
We venture to think that in what we have written on the 
subject we were indisputably right, and that Professor 
Herschel has either pos: i what we have intended 
to convey, or that he is wrong in the view he takes of the 
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work done by a fan, and this we hope to prove before we 
have done. 

It appears that Mr. Smith sent to Professor Herschel a 
copy of an article on the efficiency of fans, which amr} 
in our impression for Dec. 7th, 1883, Professor Herschel 
has returned this article to Mr. Smith with his comments 
on it. We reproduce a portion of the article and his com- 
ments. We wrote: “The work done by a fan consists in 
imparting to a certain weight of air, previously at rest, 
motion at some velocity. A paddle-wheel does for water 
what a fan does for air—it puts a —— of it in motion.” 
On this Professor Herschel writes: “ Wide classes of, dif- 
ference in mode of action exist between fans, paddle- 
wheels, screw propellers, and turbines, working reversibly 
or unreversibly, which quite prevent any strict reasoning 
from analogy between their effects. To show this im 
detail, and to disprove the proposition that visible motion 
given to air—which is not really ‘at rest’ originally as it 
appears to be—measures the work of a fan upon it, would, 
however, lead very far beyond the limits and scope of the dis- 
cussion intended in the present paper.” We went on: “In 
order to ascertain what is the net work done byafan, we must 
ascertain the weight of air and the velocity of it discharged 
from the fan, in a minute or an hour, or other suitable 
interval; with these figures in our cage the rest is 
easy.” Professor Herschel says: “This mode of estima- 
tion neglects the vacuum raised at the fan inlet, which is 
a considerable element of a fan’s work performance.” To 
illustrate our meaning, we gave an example taken from 
Mr. Capell’s figures, and we added: “The work stored in 
this air could not be greater than the power expended in 
putting the air in motion.” Professor Herschel says: 
“This cannot possibly be affirmed without consideration of 
the accompanying vacuum which existed at the place of 
measurement of the high velocity.” We then gave the 
formula for calculating the work accumulated in the air, 


namely, W = ae where M is the weight of the air put 


in motion in pounds, v is the velocity in feet per second, 
2g is 64:4,and W is the accumulated work in the air 
moved. Now, let us see what Professor Herschel’s 
criticisms come to. 

To begin, we did not attempt to say that the rule quoted 
would give the whole power expended on the fan. It 
gives, and is intended to give, only an amount of power 
less than which cannot possibly be expended on the fan. 
If, for example, the rule shows that the equivalent of 10- 
horse power is stored in the air as it leaves or enters a fan, 
then less than 10-horse power could not cause the revolu- 
tion of the fan at the stated speed under the given condi- 
tions, and twice as much might be actually needed. 
nearer the actual power expended approaches to the 
power stored by moving it in the air, the greater is the 
efficiency of the fan. Professor Herschel has in his first 
comment evidently overlooked this fact; because no matter 
what the mode of action of a screw propeller, paddle- 
wheel, or fan may be, its efficiency is represented by 
its power of putting a body of fluid or liquid in 
motion, the only difference between a propeller and 
a fan being that because in the case of a screw 
the object had in view is the propulsion of a ship, 
we aim at asomewhat different result from that which 
may be—we do not say always is—sought for in using a fan ; 
and we design propellers or paddle-wheels to push astern 
the largest possible quantity of water at the slowest 
possible velocity for reasons which have been fully 
set forth by Rankine in the pages of this journal. 
Professor Herschel is, in fact, opening up side issues 
which have nothing whatever to do with the main 
fact. In his next comment he refers to the vacuum raised 
at the fan inlet, which he regards as a considerable part 
of the fan’s performance. It would be very easy to show 
that this same vacuum is mixed up inextricably with the 
work stored in the air ; that, in short, its influence reappears 
in another form in the work in the moving air. But we 
shall not, simply because this also is a side issue. If we 
concede that the inlet vacuum presents 50-horse power, 
while the work in the passing air is but 10-horse power, 
our statements are in no way modified. We have said 
that the work done by the engine cannot be Jess than that 
stored in the air. We have never stated that it could not 
be more; but, on the contrary, have shown that it must 
be more. Further down, Professor Herschel again refers 
to the vacuum. To this note what we have just said will 
equally apply. So far, then, we think it is clear that Pro- 
fessor Herschel has misunderstood us, and that we have 
said nothing which is not strictly accurate. We have now 
to see what Professor Herschel says, and consider whether 
he is equally accurate. 

Professor Herschel has carried out some experiments 
with the Capell fan, and he has sent the ts of his 
investigations to Mr. Smith. In calculating the power 
expended, Professor Herschel uses a new rule, and this we 
give in his own words. One of the fans tested was 14in. 
diameter, with a 7in. inlet; the blades were 6in. wide, and 
have an area end of 267 square feet. This fan “drew 
ljin. W.G. (= 9°1 Ib. per square foot) at open end of a 
5ft. round, straight zinc tube of same diameter as the 
inlet of the fan; with air speed there by Casella’s anemo- 
meter 4400ft. per minute = 1176 cubic feet per minute 


through the tube. Horse-power in the air RO 
10,702 

sa000 = }-horse power nearly, or 10,702 foot-pounds 
per minute, by the ordinary rule. By the new rule, how- 
ever, there is to be subtracted first from the observed W.G., 
what is due to air speed at peat xs where it was taken ; 
computation of which can be made nearly enough by the rule 
—if v is the air speed in feet per minute, and H the air 
speed gauge required— 

(2) x (2) 
nearly ; supposing that 68ft. head of air would balance 

in. of water-gauge; = 
in. of water-ganges = 


nearly = (=35)° very nearly; or more exactly = 


v v 
(x50 + 1 per cent. of wo) very nearly. In the case 
of this experiment Y= 4000ft. per minute, air speed ; and 
=j* =a = 
300 Per cent. of ——. = ]*1+ 011 =1°111, whence H 


(1°111)*=1'234in. fictitious water-gauge. Real residual 
W.G. = 1°75in. — 1°234in. = *516in.; or resistance to air 
current = 0°516 x 521b. per square foot=2°68 lb. per 
square foot. ‘Work+ef resistance overcome = 1176ft. 
268 lb. per ‘square foot = 3152 foot-pounds per 
minute = 0°095-H.P. (between 1-11th and 1-10th of a 
horse-power only.)” Lest it should be thought that 
we have not done Professor Herschel justice, we quote the 
following explanation which he supplies of the theory of 
his new rule. 

“The head due to onward velocity, and the barometric 
head, taken er at any point of an air-stream, consti- 
tute its ‘dynamic head’ at the place of measurement; and 
in a complete circuit—like that of a mine, fan, and outer 
air—it is the air’s dynamic head alone, at every point, 
which measures the work there stored or accumulated in 
the air. To start air or water round a returning channel 
at any prescribed s uires—apart from friction—no 
of if the dynamic head at 
every point remains the same as it was when the fluid was 
at rest. Friction absorbs, and fans supply, dynamic head. 
Whirling velocity is a part of the dynamic head which fans 
give to air between their inlet and their outlet points; but 
without special contrivances, either of the fan-cover or of 
its blades, to convert this kind of velocity either into onward 
velocity or into barometric head, it is of no use to conquer 
friction in the circuit, as its natural course either in a duct 
or in the atmosphere is to waste itself in friction. It 
should be said that mechanical ventilators can only raise 
energy of dynamic head in an air—or water—course by 
impressing both onward and whirling impulse together to 
the stream, either in a visible or in some hidden way 
which satisfies the dual nature of the stream’s dynamic 
store. Fans, and all kinds of manomoters whose whirling 
impulse leaves them in the visible form of whirl or spin 
given to the current that they make—unconverted into 
onward velocity or barometric head—are single-power 
motors only, as half their expended power is useless for 
anything but winnowing effects. Fans which conceal the 
whirling impulse that they use are double power from the 
greater efficiency of their work to propel a stream against 
resistance.” 

Let us now compare the results obtained by Professor 


The | Herschel with those which our mode of calculation supply. 
e 


We shall take Professor Herschel’s quantitiesascorrect. 
have then 1176 cubic feet of air per minute, or 19°6 cubic 
feet per second, the weight of which is approximately 
151b. The velocity was 4400ft. per minute, or 73°3ft. per 
15 x 73°3* 


second. Then . = 12°5 foot-pounds of energy 


64-4 
per second in the moving air, or 720 foot-pounds per 
minute, or ;'; of a horse-power nearly. We think that 
these figures will suffice to convince Professor Herschel 
that our rule does not give the work done on a fan as in 
excess of what it really is, seeing that the Professor’s own 
rule gives the work at about four times as much as ours. 
It is proper to add here that Professor Herschel does not 
wish it to be understood that his new rule is of invariable 
application, and he does not appear to think that it will 
suit the greater proportion of ventilating fans having large 
speeds at their outlets. We have endeavoured to ascertain 
exactly what Professor Herschel means by an explanatory 
passage quoted by Mr. Smith, and as we have failed to 
arrive at any satisfactory result, we quote the passage 
entire, lest we should do Professor Herschel an 
injustice. Here it is:—“It would cause me very much 
regret if the first imperfection of the-rule—which was 
only casual and does not really belong to it—should, from 
obvious insufficiency which it involved to meet the condi- 
tions of performance of by far the greater proportion of 
ventilating fans having large air speeds at their outlets, 
lead either to the rule’s rejection as a fallacy by practical 
overseers of mine ventilation, or else to its incurring from 
them such critical castigations for its defects as I could not, 
at least profitably for the matter’s useful discussion in its 
present state of quite inadequate exploration by theory 
and experiment, show the rule’s real exemption from with 
anything like the plain brevity and cogency with which I 
found it very fortunately possible to elicit and prove a 
strictly rigid form which it has forall cases in the letter which 
I just lately wrote you. The suspicion of the rule, which I 
niente are f and tested in my first letter, confirms itself so 
completely when its mode of use is examined as you 
—aee at different points along the air-way of a mine, 
by leading directly when this way of interrogating the 
point is used, to the simple consequence that it is only in 
the fan’s chamber—between its inlet and its outlet-—-where 
the whole driving work of the course or air-circuit is done 
and generated, that the allowance for air speed—entering 
operatively and going out inoperatively—has to be taken 
account of, and made use of as a water-gauge correction, 
that this easy rectification of the ordinary method of 
reckoning ‘horse-power in air’ by water-gauge and volume, 
will, I hope, be understood and resorted to hereafter.” 

For the present we shall make no comment on Pro- 
fessor Herschel’s rule. In the first place, because we 
have not space, and in the second, because we are not sure 
that we as fully comprehend Professor Herschel’s line of 
argument as is desirable. Indeed, it may perhaps be 
hinted that he does not as yet quite understand the 
matter himself. Possibly he will excuse our want of 
perspicasity if we use as our apology his own words, 
addressed to Mr. Smith: “The problem of fan ventilation 
has much the same principles guiding it that the trans- 
mission of ; and a complete 
explanation of one will probably be in a t measure the 


explanation of the other. There is no discredit therefore 
to anybody’s scientific knowledge not to be conversant 
with the capricious features presented by ventilators in 


their various forms, and not to be able to account for 
all of them. No manual or even Treatise on Physics that 
I can tell you of so much as touches remotely a subject 
so extremely difficult ; so that ing any of them that 
are in ordinary us« will not*open your way at all through 
the discussion,” 


CHEMICAL MANUFACTURES IN SOUTH DURHAM, 


Ir was understood when Messrs. Bell Brothers began the working 
of salt in South Durham, that they had the further intention of 
producing also chemicals, and the works have now been com- 
pleted, and the production of soda ash commenced. The 
process is that known as the ammonia process; the older 
chemical trades on the Tyne using “invariably the Leblanc 
process, In South Durham, however, there is the supply of 
brine needed for the newer method of manufacture, and thus 
within forty miles or so we have the two rival processes at 
work, instead of as before having the breadth of our island between 
the makers on the east coast and the producers more to the 
west. The change is one that may be very important. As yet, 
however, we must remember that the area of the deposits of 
salt in South Durham is not defined; three bore holes have 
successfully reached salt, but one to the west of these has 
proved that salt is not present there at a depth considerabl 
deeper than that at which in the others it had been pierced. If 
it is found that there is a considerable area of salt, there will be 
unquestionably the creation of other trades than that of the 
tapping of these salt deposits, and hence the various bore holes 
that are now being put down are being watched with very great 
interest. It is on the results of their working that the opening 
up of the chemical trade on a large scale will depend ; mean- 
time the fact that there has been an opening up of the soda 
trade by the newer and the cheaper process is not only interest- 
ing, but important to the two sets of makers. Ultimately the 
area of the profitable working of each of the two processes will 
be defined, and that decision will be best attained by experience. 
The experience of the ammonia soda works in South Durham 
will unquestionably contribute to the knowledge that will 
decide this point. 


LITERATURE. 


Principles of the Manufacture of Iron and Steel, with some Notes 
on the Ee ic Conditions of their Producti By I. Low- 
THIAN F.R.S. 8vo., pp. 744. London: Routledge. 
1884. 

Tunis work, according to the explanatory statement con- 
tained in the introduction, has grown out of a uest 
made by the board of management of the British Iron 
Trade Association to the author for a report on the then 
present condition of iron and steel manufacture, as illus- 
trated by the International Exhibition of 1878 in Paris, 
The athaie investigations into points connected with 
the action of the blast furnace being then still unfinished, 
he spare to await their conclusion, in order that he 
might include a statement of the general results in a com- 
plete form, together with some considerations of a more 
commercial character than those usually found in scientific 
or technological works. This has now been done, and the 
result is a volume that will be welcomed by all persons 
interested in iron and steel manufacture, as a record of 
the author’s labours in the chemistry and physics of iron- 
making. 

The general scope of the work may be briefly described 
as follows:—After a short introductory statement, the 
author proceeds to mention the principal improvements in 
iron-making in chronological order; the direct methods 
of making malleable iron, and the preliminary treat- 
ment of materials for the blast furnace, ie, coking, 
charcoal burning, and the calcination of ores, in as 
concise a fashion as possible, after which a space of 
280 is devoted to the discussion of the working 
of the blast furnace, and the consideration of hot 
blast, fuel requirements, chemical changes, heat equi- 
valents, function of hydrogen and its compounds, and 
similar accessary subjects. e matter in this part is sub- 
stantially a reproduction in a condensed form of the 
author’s numerous published memoirs in the “ Journal” of 
the Iron and Steel Institute, and his former work on 
the “Chemical Phenomena of Iron Smelting.” The con- 
clusion formerly arrived at, namely, that in well-propor- 
tioned furnaces about 80ft. by 20ft., with blast heated by 
iron pipe stoves to about 1000 deg. Fah., an economy of 
fuel is realised which is not likely to be substantially 
improved upon, is maintained; and the cases where fur- 
ther economy is reported as having been obtained after 
the adoption of brick stoves are critically examined. As 
the renult of his investigation upon a furnace of the above 
dimensions, and 11,500 cubic feet capacity, burning 20°4 cwt. 
of coke per ton of pig metal made, the author computes that 
the actual loss of heat in the escaping a represent a 
fuel equivalent of 1°26 cwt. of coke, which quantity repre- 
sents the only margin available for further saving; 
while raising the blast hen from 1000 deg. to 
1700 deg. Fah., supposing such an increase possible, would 
only save 1 cwt. of coke. He therefore concludes that no 
substantial amelioration of the performance of well- 
appointed and well-managed blast furnaces is likely to be 
effected. 

The subjects of malleable iron and steel manufacture are 
treated in about 100 ctions xii.-xiv.—in which 
various matters of detail in connection with the refinery 
puddling and open-hearth furnaces and the Bessemer con- 
verter are discussed both on scientific and economic 
grounds. Among the points of more especial interest is 
the description of the investigation that lead to the author’s 
“purifying process” for dephoaphociaing pig iron by the 
action of melted magnetic oxide in a rotating furnace, 
which was afterwards adopted on a working scale by 
Krupp and described by Holley as the “ Pig washing pro- 
cess,” a Pernot furnace being substituted for the Danks 
rotator. The author expresses a high opinion of the latter 
furnace for puddling, or rather for the water jacketted 
form of it as used at Creusot. The mechanical rabble 
receives but slight notice. It is vaguely stated to be in 
use in the “western portion of the German Empire”— 
p. 528—but no details are given. The basic process of 
dephosphorising is discussed at some length, a useful com- 
pllation of the results obtained by Mr, E. W. Richards and 


| 
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Messrs. Massenez and Pink bein gives, with dia; 
showing the —* removal of phosphorus, carbon, an 
silicon in the different methods of fining, as well as com- 

utations of the heat development and absorption in the 

mer process. These latter, however, depend upon 

assumptions as to the temperature of the products for 
which there are no experimental data. The Siemens 
furnace receives a short notice, and numerous analyses are 
given showing the high quality of its products. 

The latter part of the volume is devoted to economic 
uestions, such as statistical returns of the make of dif- 
erent countries, the comparison of British labour with 

that of the continent of Europe on the one hand and of the 
United States on the other, and of the natural resources 
of the chief iron-producing countries of the world. These 
sections contain a vast amount of interesting matter, but 
their value is lessened by their unsystematic arrangement. 
This is especially the case in the statistical details which 
are given for different localities for all sorts of epochs from 
1874 or 1876 to 1882; while in many cases the present 
tense is used in describing conditions that obviously refer 
to some former perice. Thus, on page 653, it is stated 
that “it is possible that moderate quantities of Bilbao ore 
may now find their way to Westphalia at 18s, to 20s. per 
ton;” whereas it is actually a subject of complaint among 
the Siegen spathic ore miners that Bilbao ore at 15s. per 
ton delivered at Ruhrort has completely spoiled the 
market for their produce, which costs from 10s, to 
13s. 6d. at the mines when calcined. Other defects are the 
persistent omission of the names of localities, and the 
geographical looseness, For instance, in 
describing the iron-making resources of the different 
countries, the spathic ores of Siegen are entirely Gm 


workmen is always accurate, may be doubted, as in many 
cases it is derived from newspaper writers, whose opinions 
are likely to be more or less biassed by protectionist pro- 
clivities, especially in the United States. How very 
wrong it is ible to go in statistical matters when using 
second-hand information, may be instanced by the figures 
relating to the —- and import of coal in the United 
States, which are thus given for 1882 at p. 449: “Received, 
nil; exported, 650,000 tons.” A foot-note states that “itis 
doubtful whether this return is quite correct, as vessels 
occasionally take out small quantities of coal to the United 
States. In 1876 the importations were, according to 
Pechar, 407,000 tons.” aoe, the imports in the latter 
year were 488,132 tons, and for 1882 the figures returned 
are: Receipts, 774,425 tons; exports, 945,007 tons. So 
that the author’s doubts as to the correctness of the returns 
might have been more decidedly expressed. No doubt, 
for the author’s purpose—.e., for iron making—it may 

assumed that no coal is imported into the United States; 
but a glance at the original authorities would have shown 
that the bulk—six-sevenths—of the imported coal goes to 
Pacific ports from England, Vancouver’s Island, and 
Australia, while nearly all the remainder is Nova Scotia 
coal used in the New England manufacturing districts ; 
and would have explained a pein which is only raised 
by the author, but not solved. After considering the 
questions of railway rates and royalties in different 
countries, the author attempts to establish a basis for the 
comparing of the competing power in the world of the 
different European ironworks by calculating the cost of the 
materials—ores, fuel, and flux—required to produce a ton of 
pig iron, which are expressed in percentage terms of No. 3 
Cleveland pig at Middlesbrough. The highest figures ob- 


new plans. Instead of training walls constructed in the centre 
of the estuary, the canal, which formerly terminated at Runcorn, 
will be continued to Eastham, partly along the Cheshire shore 
and partly through the adjacent land It will pass through the 
outer basins of the Mersey and Irwell Navigation Com- 
pany above Runcorn, and be thence continued along the Run- 
corn shore, widening out so as to form a dock and wharves for 
Runcorn, passing under Runcorn Bridge, and alongside the 
outer walls of the Runcorn and Western Point Docks, across 
the mouth of the river Weaver, into the Frodsham marshes. 
Passing through the marshes, and nearly parallel with the river, 
it will skirt the shore near Ince and pass inland across Stanlow 
Point and in front of Ellesmere Port, thence inland again until 
it nearly reaches Eastham Ferry, where it enters the river in 
deep water. These tidal locks will maintain at low water a 
uniform level of a neap tide from Eastham to Latchford, a 
distance of twenty miles. The water will be kept in the canal, 
where it runs along the shore, by embankments faced with 
stone on either side. Where the canal is inland it will also be 
faced with stone. The embankment will be constructed several 
feet above high water of spring tides, so as to protect the canal 
from storms, and render it easy of navigation at all times. 
At various points long weirs will be formed in the embankment 
to allow of the tide rising or falling into the canal at the same 
rate as it does in the estuary, and also to allow of the waters of 
the river Weaver or other streams flowing as at present into the 
estuary. These weirs will be at a level which will effectually 
| provide for the of floods. The small quantity of 
| water used at low tides, for locking purposes, at Eastham, will 
| be tidal water stored in the canal. Except at low tides the lock- 
| gates will be open, and vessels will pass into or out of the canal 
| without locking. The channel below Eastham locks will be 
| dredged into the deep waters of the Sluyne. Lock-gates will be 
| provided through the embankment opposite the existing docks 
| at Runcorn, Weston Point, and Ellesmere Port, to enable vessels 

to pass in or out of the estuary. As sea-going vessels can now 


which is alone noticed, and the iron and copper mines of 
Lake Superior are so mentioned as to lead to the inference 
that they occur in the same district. Indeed, so much 
space is devoted to the copper mines, that the author has 
none left to describe the nature of the iron ore deposits. 
This is very like commencing an account of the Furness iron 
district with a notice of Coniston copper mines, and then 
omitting any description of the red ores on the ground 
of want of space. Indeed, there would be more 
to be said for the hypothetical case so put, as Coniston is 
considerably nearer to Ulverston than Marquette is to 
Houghton, and the copper and iron districts have as little 
to do with each other in the one case as in the other. The 
account of the secondary iron ores of England also leaves 
much to be desired in the way of accuracy. Thus the 
geological measures found in the Cleveland hills are said 
to in a south-westerly direction through Lincolnshire 
and Northamptonshire on the way to the English 
Channel, where they reach the sea in the county of Wilts. 
Apart from the latter aphical puzzle, which will 
remind the reader of Shakes ’s “coast of Bohemia,” 
the author here considers the Cleveland and Northampton- 
shire ores as identical in position, which they are not, and 
omits Oxfordshire and Leicestershire, which are both 
producers of oolitic ores. The author’s type of a North- 
amptonshire working is also said to be near Bletchley, 
which is in Buckinghamshire, but the name is not given. 
The section devoted to the comparison of wages in 
different countries is also of the highest interest, especially 
those portions which relate to the earnings and expendi- 
ture of the author’s own workmen. Weare glad to see that 
while he considers that the habit of drinking is far too 
prevalent, he deprecates the extravagant language of 
writers on the temperance question, and criticises their 
agg for stopping drunkenness by suppressing public- 
houses, by giving an amusing instance’ of the work- 
ing of the latter in America, where the men of a 
large works situated in the prohibited area, after the 
pay, transferred themselves and their wages to a town 
twelve miles off, where they not only drank to excess, 
but brought back large supplies of whiskey for home 
nse, er the information concerning foreign 
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THE MANCHESTER SHIP CANAL—REVISED SCHEME. 


per cent. ; while the cost inthe Luxemburg oolitic district 
is estimated at 90 per cent., and at Ilsede at 80 per cent. of 
the Cleveland price. Towards the end of the volume the 
question of the introduction of iron shipbuilding into Nor- 
ways which was brought forward by the author in his 
address to the Institution of Mechanical Engineers, is 
noticed. 

The practical conclusions arrived at by the author 
appear to be as follows:—That there is no probability of 
any such ¢ improvement being madein iron manufacture 
as weal lead to the cheapening of production in this 
country, and therefore further economy, if necessary, would 
have to be sought in the reduction of royalties upon 
minerals, railway charges for transport, and wages. 
Whether these conclusions will be generally acceptable to 
the interests concerned may be doubted, but there can be 
no dcubt as to the ability of the author’s discussion 
of the various economic points and of the value of the 
work, both as a scientific and economic contribution to the 
history of our greatest mineral industry. It is noteworthy 
that the fashionable panacea of technical education for the 
workmen as a means of meeting foreign competition is 
nowhere mentioned. 


THE REVISED SCHEME FOR THE PROPOSED 
MANCHESTER SHIP CANAL. 


THE promoters of the Manchester Ship Canal have this week 
sent out, to the subscribers towards the expenses of again 
seeking parliamentary sanction for the scheme, a short pamphlet 
and coloured map, in which are set forth the revised plaris that 
have now been adopted for the construction of the canal, and 
which have been laid down specially with the object of over- 
coming the objections that proved fatal to the project before 
the House of Commons Committee. The canal, so far as its 
course from Manchester to Runcorn is concerned, remains with- 
out material alteration from the scheme laid before Parliament; 
but below the point of Runcorn it is proposed to construct an 
entirely new channel altogether outside the estuary of the 
Mersey. This new channel, skirting the estuary of the Mersey 
along the Cheshire shore, is shown in the map above, and 
the new works are described in the pamphlet as follows :— 
“The character of these works is completely changed in the 


the canal will be of great advantage, as enabling them to reach 
their port without waiting in the lower Mersey as they are 
now obliged to do at neap tides. The canal will be thirty-five 
miles long, and will be lighted and buoyed where necessary to 
enable vessels to pass up and down any hour, night or day.” 
Another important alteration, which, however, does not affect 
the canal on a basis that is likely to provoke any opposition in 
Parliament, is the laying out of the docks at Manchester, for 
which a revised scheme is put forward, avoiding altogether the 
Manchester racecourse, which promised to be a very expensive 
item in connection with the purchase of the land originally 
required. The new docks, as set forth in the revised plans and 
the pamphlet, “have been entirely remodelled, and instead of one 
large dock on the racecourse site, three docks have been designed, 
as shown on the accompanying plan. They are proposed to be 
called the Manchester and Salford Docks, and they will afford 
a greater length of quay space than the dock first adopted. 
The docks will be entered from the canal by large ship locks 
below Trafford Bridge. Vessels will at once pass into the Salford 
Dock, which will be constructed on the land between the race- 
course and Trafford-road. A cut crossed by a swing bridge, 
which will be opened by hydraulic power in about a minute, 
will allow of ships entering the middle dock from the Salford 
Dock, and thence passing across the river Irwell, which will be 
considerably widened on the Manchester side, into the Manches- 
ter Dock, which is formed by a series of wide jetties and basins 
on the site of the Pomena Gardens and the adjoining property. 
All these docks will allow of steamers of large size to unload at 
their quay, 26ft. depth of water being maintained by the 
entrance locks, which will raise vessels to the existing level of 
the river above Throstle Nest weir, which will be near the 
future level of water in the docks. Barge traffic can pass under 
Trafford Bridge into Manchester Docks. The river will be 
widened and deepened to Woden-street foot-bridge, up to which 
point large vessels will be able to pass. It will also be dredged 
from that point to Hunt’s Bank as deep as the bridges and 
adjoining property will allow, so as to enable large barges to 
lighter goods to or from the shipping to any wharf or ware- 
house on the river.” 


THE HEBERLEIN AUTOMATIC CONTINUOUS 
BRAKE 


On Tuesday a number of railway engineers and proprietors 
and others, including Major-General Hutchinson, interested in 
continuous brakes, assembled at Chappell Junction to witnegs 
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the working of the Heberlein automatic brake, on the Colne 
Valley and Halstead Railway. The experimental train leaving 

Chappell Junction was ie up of (1) tank locomotive, with 
screw hand brake, and with the friction rod for con the 
brakes of the train by means of the brake cord ; (2) composite 
carriage with automatic brake, working with brake-blocks on both 
sides of wheels ; (3) third-class with automatic brake, 
with brake-blocks on one side of w only ; (4) third-class 
carriage with cord guides only ; (5) third-class carriage with 
cord guides only ; (6) guard’s brake-van with automatic brake — 
brake-blocks on one side only—and fitted with brake reel for the 
guard to control the whole of the brakes of the train, as well as 


that of the tender, supposing that an engine with tender were | The 


coupled to the train. Total weight of 
about 60 tons, divided as follows :— 33 tons ; vehicles 
with brakes, 16 tons ; vehicles without brakes, 11 tons ; ; total, 
60 tons. The train had been made up with a heavy open goods 
wagon, and weighed 67 tons, but this had to be taken out on 


The stops made with the brake were made during a run from 
Chappell to Haverhill. The programme was as follows:—(1) 
Driver to stop train on an incline of 1 in 75 before reaching a 
i i brakes and shutting 
off his steam. (2) Similar trial, down 1 in 110, with steam shut 
off, but without using engine brake. (3) Train to be stopped 
by the guard from the rear van, the engine-driver shutting off 

steam and applying engine brake on feeling the train brakes 
(4) Train to be stopped at a station without using the 
engine brake. (5) Train to run into station, down 1 in 80 incline, 
be stopped with train and engine brake. (6) Theru 
pling on a rising gradient of 1 in 75 to be sim and 
to be stopped automatically by the rupture of the 
Train to be eased down the bank 1 in 75—80, with- 
(8) The vehicles without brakes to be shunted 
train, and the train, then pry | all axles under brake 
to be run on and stopped ven signals:—({1) With 
shut off, but EY brake (2) with steam shut 
t with engine brake. these stops were made, but 

the gradients gave some very good opportunities 
of the power and rapidity of action of the brakes. 
umber of seconds occupied in stopping the train after the 
were applied, were taken in several cases, but as the 

or distances were not measured, the performance is to a 

ble extent a matter of opinion. Incomplete as were 
pom they certainly did show that the Heberlein 

e is one of great power, that it is easily applied, and is 
really automatic in case of the parting of a train, and that from 
when the driver or guard let go the cord which holds 
off, to the time when the blocks have a firm grip, is 
very short rt indeed. Several really good stops were made, and the 
behaviourof this simple and cheap brake was considered very satis- 
factory. The Heberlein Company is paying particular attention 
to the application of the brake to light railways, and those 
tramways, as in Italy, where several cars are run in a train, and 
its evident fitness for these affords an explanation of 
the extensive favour with which it has met on the Continent. 
On Tuesday the Heberlein Brake Company was represented by 
Captain Fairholme and by Mr. A. G. Fenn, engineer to the 
company. 


§ 


THE CANADA LOCOMOTIVE WORKS. 
_ == following article was written by the late Walter R. Browne: 
Canada Locomotive Works, Kingston, would command 
noties if only from the fact of their being practically the only 
independent locomotive works in the Dominion. They have, 


by no means the character of an infant concern, being capable of | Wind 


turning out a considerable number of engines a year, and of em- 
ploying500t0600men. At the timeof my visit they werefollowing 
the example of several of the leading works in the United States, 
and had practically suspended o; i In Canada, as in 
the United States, the demand for locomotives depends mainly 
on the amount of grain traffic, i.e., and the harvest. Last year 
this was unusually light, and the requirements of railways, 
which had previously been in excess of the supply, fell suddenly 
to zero. The Canada Works, which have just been expanding 
their shops and plant to meet the demand, found themselves in 
the alternative of working at a loss or not working at all. 
Being rich enough to choose, they naturally took the latter 
course, looking forward, however, to an early resumption of 
operations, when the splendid harvest now in course of realisa- 
tion has to be handled and distributed. Hence the shops were 
all but empty, and the 500 men who were employed here a year 
ago are scattered in various quarters, — the United 
States. The company have, a no fear of losing them 

tly, or of not being able to recall them when wanted. 


contestable advantage derived from having the works in 
@ comparatively small town where there are no others to 
compete with them. In other respects the position of the 
works is exceptionally fine, as can be seen ata glance. Lying 
between the Grand Trunk Railway and Lake Ontario, they 
have their erecting shop connected directly with the former, 
while their coal, &c., is stored on wharves, having 30ft. of water 
outside them, not fluctuating with the tide, but always the 
same, The coal comes entirely from the United States, that of 
Nova Scotia, spite of the absence of duty, being unable to 
compete with it. The iron, on the other hand, comes entirely 
from Scotland, the produce of American works, in consequence 
of their protective duties, being higher by some cents per Ib. 
Lastly, the tools, which were numerous and modern, were with 
few exceptions of Canadian build, chiefly from McKenzie and 
Bertram’s works at Dundas, near Hamilton. These tools, 
whose surfaces are either left bright or lined out in gay colours, 
= the fitting shop—230ft. in length—a much more festive 
appearance than is usual in Great Britain. Mostly they con- 
formed closely to English types. A simple and ingenious emery 
for coupling-rods, &c., from a shaft, and driver 
y ropes, was the only decided novelty. In the yard was a speci- 

menof arecent Canadian invention, viz., a “ raking snow plough,” 
n which a kind of many-sailed windmill, made to turn about 
a horizontal axis, shaves off the snow with its front 
sweeps it inside, and finally delivers it through an opening at 
the top with force sufficient to throw it to a considerable dis- 
tance. But on the whole there was very little about the place to 
tell me that I was not in an English locomotive works, unless it 
were the complete system of protection against fire, the electric 
bell connection below each shop and the offices, and the 
thet floor and wood fittings of the latter, contrast- 

in their coolness and fragrance with the drowsiness and dust 
re becthor- from the British régime of brick and plaster. 


edges, | constantly trying to compare 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. } 


GOODS SHED ROOF, CARNAC BRIDGE TERMINUS, GRAPHIC 
send herewith the design o goods shed roof 
Srr,—I you a con- 
structed at the 


of stresses, | 


the cnginer which slightly differs = that of Mr. Gratiam 


The Manglore tile o coreg is thought a very — material to 


cover with, as it is much 


which not a gets heated in ical climates, but also ~ 4 
ond don ition of carbon from the 


oe of the arrangements of its pation, which are such that 


distributed stresses, and 


resistance. 
have calculated the weight of the truss, purlins, 
&c., first from the assumed dimensions and then revised according 
to the calculated dimensions. This is the only way to arrive at 
dead load, with due regard to accuracy, and not vei we 


or 


Streases due Stresses due to Stresses due 
Number of to dead load in normal — Total. to —, 
bars, pressure dead 
tons. tons. wind. 
1 13°3 10°5 23°8 247 
2 15°3 o4 24°7 28°5 
11 14 2°5 
5 16 29 2°3 
6 121 971 21°2 22°5 
7 1°6 2-0 3-0 
8 13°0 81 21-1 24-2 
1°5 19 2°8 
10 10°8 75 18°3 20°2 
ll 3°2 40 72 6°2 
12 12°4 81 20°5 
13 15 19 3-4 2°8 
14 42 9-0 78 
15 20 3°6 3-0 
16 12°8 9°5 22°83 24°0 
1°3 1°6 29 2°3 
18 63 10°0 
19 11 14 2°5 2-0 
20 12°2 9°4 21°6 22°8 
6°6 77 14°3 12°38 
22 70 8-0 10°0 13°0 
Data :— ft. in. 
Effective span 80 0 
Effective depth 2 6 
apart . 13 6 
Wi hiron truss... .. . 7,952 
Teak ber, 220 cubic feet by 50 Ib. 11,000 
, 1256ft. by 10 lp. 12, 
Total .. $1,512=say 15 tons 
pressure : 
Vertical component of ditto 


=1256 x 22°8 Ib., = 28,636 Ib., or say, 13 tons. 


I have roughly calculated the above weight from the table of 
weights given in the Clarke’s graphic statics as follows :—- 


Total . 


which near! agrees with that of the anonymous correspondent 
whom Mr. Graham criticises. 

the wind pressure—which varies according to the pitch of a roof— 
and the weight of a truss—which varies to the square of 
the c e old practice of taking the wind pressure as an uni- 
fe distributed vertical load was universally under the 
influence of Mr. T. Tredgold, but at that time little was known 
about the wind pressure. Since the ae: of Hutton, —_ 
with his whirling machine, and the theory of the pressure of th 
wind on roofs ex Unwin, whose a 
en w e ession authors that the 
should be taken as normal. 

Messrs. Dubois and Clarke have also taken up Professor — 8 
exposition, and have found out, in their ‘‘ Graphic Statics,” maxi. 
mum stresses in roof trusses by drawing two separate 
one for vertical load and another for normal pressure. 

Tofind the effectsand maximum stresses due bo different disposition 
of load on the truss of the — in question, —- drawn ee 
separate stress diagrams, one for vertical, another for normal, 
the third for both, taking the dead and accidental loads as verti- 
cally distributed load, and tabulated the stresses due to ‘aon. as 
shown in the table, from which it will be perceived that the 
stresses on due to normal pressure are much more than was 
found for combined vertical loads, at the same — the eens 
on some 


will communi- 
cate them in my next, B, RaBADINA. 


Bombay, 2nd September. 


PRESSURE OR VACUUM FOR CONTINUOUS BRAKES ? 
Sm,—“ Bien poser une question, ¢’est presque la résoudre.” 
The battle of the brakes has so far been fought on ground which 
inion, since the combatants were | the 

things which were utterly incom- 


: Should brakes be automatic or 


or, Were the off 


con., and the 
of vantages has made it a matter of the utmost difficulty to | 
arrive at a settlement. The W: house Brake Com 


y has ' 
all along consistently the of action, 
whereas the Vacuum Company represented the opposition 


Noy. 14, 1884 


by defending non-automatic brakes. The Vacuum Brake Com- 


Frat » however, has penn the Penistone disaster suddenly changed 
tion has somewhat startled 


the te and are due to the Vacuum Brake 
Company for its frank and open statement; the more so, because 
it, toa + extent, simplifies this much-vexed brake question. 
Indeed, the question is no longer, Must brakes be automatic or 
non-automatic ? but simply, Must automatic brakes be worked by 
com air or vacuum? This changes the whole of the 
em, and I think it will not be difficult to show which is the 
-| Bet Sutomatie compe In order to be clear, it should be explained 
that automatic compressed air brakes and automatic vacuum a 


pressure. 

_In the case of vacuum brakes the pressure available on the brake 

piston cannot very well be more than 8 lb. or 10 1b, per square inch, 
whilst in the case of compressed air brakes 50 1b. or 60 Ib. is quite 
common, and could even be increased if necessary. This great 
difference in the pressure necessitates the use of vacuum piston 
surfaces about seven times larger than those for air pressure, and 
the apparatus ha more bulky and weighty. 
To this tI again hereafter pas 

This estab! t is further ‘necessary to distinguish 
between the two elements in the construction of continuous brakes, 


viz., the a; gg to uce the ian a power, ox the brake 
tus itself. first is nerally & an or compressed 


preferred to use air pumps which 
thows that on this head there ls not mush room for mute, 

me e one is never t it wi 
act at the moment when rele, and and there is no store of power; 
whereas in the case of the alr pump used for ee it is 
always evident whether the pump is working or not, and besides 
there is a store of power which can be relied upon in the shape of 

@ main reservoir, —— filled with compressed air - 
re for ng ge However, this point is not of great 
moment for the 

Coming to the brake apparatus, automatic gen beg a in all 
cases @ main pipe, a brake cylinder, a reservoir, and-a valve regu- 
question rhe main pipe. This of constructing these 


Railway Companies. In peed am case the hole in 
the piston acts as a valve, which is constantly standing open. This 
arrangement is so defective, and has been so uently condemned 
y the officers of the Board of Trade and other competent persons 

at it might fairly be considered as a contrivance, and 
one which must before long be abandoned. The construction of 
these valves is quite different, and it would therefore seem as if the 
whole brake question, so far as the construction of the apparatus 
goes, would turn upon the advantage of the _ over the other; 
and, in fact, most of the arguments against th use of air-pressure 
brakes are directed against the use of a tri ie. I think, how- 
ever, that I shall be able to show beyond ste that this is a mis- 
und nothing more. 

The advocates of vacuum brakes say—Look at the triple valve, 
ce com licated it is; and look at our ball valve, of the utmost sim- 

3 but here comes in the question of efficiency. It 


be one of the easiest in the world to substitute for 
the most — a ball valve ?, simple as that in the vacuum 
apparatus ; and there would te op Seether on 


account of ‘complication of parts, But the —" of the apparatus 
would undoubtedly be considerably impaired. e brake would 
become much slower in action, and not nearly as sensitive. The 
bogs advocates may oe that Mr. Westinghouse has quite 
as always for sim nd construction as they themselves, 
but he he has af iency in the first place and 
ond if the triple valve appears more complicated in 
construction although in it es y simple, 
in Mr. Harrison’s valve, have been 
of efficiency has been attained such as has never been 
—— by any other brake, 
hap: Bana Bed Mr. Martin to say that his company’s auto- 
matic vacuum e is equally efficient as the Westinghouse, but 
it is impossible for him to prove this, because it is simply untrue. 
The laws of nature are tha stn to it. To any man of common 
sense it must be evident that a r time is required to exhaust 


or fill a brake pipe and brake cylinder than is necessary to exhaust 
or fill the brake pipe alone, . this only partly ; and if Mr, Martin 
wishes to make an effort to his vacuum . woe up to any- 
thing like the Tare e, he will, in first place, have 
to substitute for the valve a triple valve quite as complicated 
as the Wes pre triple valve, in order to render it le to 
act on the bi 


— F. W. Webb's utterance at the Euston meeting of 1881, that 
Fp of working the vacuum brake to work out 

much sim Ser than the pressure brake, is simple nonsense; and it 

is astoundi pens ra standing should risk his 

ee putting forward such an absurd 
eory. 

Long before Mr. Martin thought of automatic brakes with ball 
valves, Mr. W: house had passed over and left oe ground, 
The foregoing clearly er that all the objections to 
complications of the Westinghouse brake and its triple aie fall 
to the ground when properly i investigated. The best proof that all 


the arguments used against complications are worthless is that in 
practice the triple valve—which is considered the most complicated 
part of the Westinghouse brake—gives really no trouble at all ; 


whereas the simplest part of the ap tus—viz., the hose pipe— 
is the only one ok yay trouble. This, however, is only a pote 
of material, and is sure to come right in th the course of time. It 
will be clear to all impartial men that automatic vacuum brakes 
must be just as complicated as automatic pressure brakes if t 
are to approach to the same degree of . Tsay oo 
because, even if vacuum brakes are Dw P 
they can then never reach the high efficlency of the Westinghouse 
e, for they cannot be so quick in action on account of the 
pressure used, and the necessarily m4 capacity of me Pipes and 
other apparatus. Low-pressure entails slow action, hig 
t weight o e apparatus. 
he yt been said about the cocks tho mais pipe, but 
reasoning is precisely the same. The ad 
brakes point to these cocks as a complication which they have not 
in their apparatus. They wilfully fo orget that the Westinghouse 
ma could very well omit it these cocks if those using it were wil 
t up with the inconvenience which results from the absence 
oak cae, and which is daily experienced by the users of the 
automatic vacuum brake. Such ents are very absurd, and 
‘it is very surp to find that otherwise clever engineers in this 
country have attached any value whatever tothem. One may, 
haps, account for their ostrich-like policy by mentioning that 
the Vacuum Company could not conveniently put cocks in sy main 


pipes, even if they would; and it does not require much to prove 


pipe alone for applying oy releasing the brakes. * 


frém which you will perceive that the method adopted for finding 
b 
u 
trusses are placed 13ft. Gin. apart, centre to centre. The roof’) Th other words, air pressure brakes use air of a greater pressure 
covering is composed of Manglore tiling laid on lin, teak sheeting | than the surrounding atmosphere, and vacuum brakes use air of 
fi less pressure than the atmosphere. The difference might be still 
more correctly explained by using the words positive and negative 
air pressure; but in both cases the medium is air of a certain 
es LUCSS DUHers ADC cng LES, 
thus reducing the weight of the train to about 60 tons. ice ie De UD 
principle of economy, as a high-pitched roof requires more material; 
the — of its parts increases, and being more exposed to the 
j wind, they require extra rigidity and strength to resist the force ; 
but the pitch of 30 deg. is adapted to suit the tile covering, and is 
thought by authorities as the best one. 
The form of the truss which is known as the Belgian or French roof i 
i 
(2) The reservoir and brake cylinder. These are in both cases 
most Sony mechanical parts, and are as simple for 
air pressure as for vacuum, but the latter, of course, are much 
more cumbrous. (3) The distribution valve, In the case of air 
pressure, this consists of a valve of peculiar construction called a 
triple valve; and in the case of vacuum, of a valve called a ball 
vane. I pass over in silence the leak-hole brake of the Midland H 
ft. 
AS 0st Of them are OWners Of thelr Own houses in the town, ' 
they have left their families behind, and have thus given 
sufficient pledge of their return. This, together with the 
easier settlement of all wages’ questions, forms the in- : 
the bars of the truss are checked by Ritter’s “‘ Method of Moments.” 
The stress diagrams are drawn in the usual way, and as there is 
nothing new in them the process of a them is not described. 
This me to the of the of the 
‘ 
cers of the Board of Trade right 
in es, or not? There is no doubt 
that such a question opened a large field for arguments, pro and 
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GOODS SHED ROOF, CARNAC BRIDGE TERMINUS. 


(For description see page 376.) 
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worked on the and Manchester Railway. 


writer in your contem; 
whose 
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that they would be very glad to do so if they could. This, there- 
fore, is another disadvantage of the vacuum apparatus. 
__ Finally, a little anecdote might here be given, for the p' of 
illustrating what has been said above:—An engineer of m’ com- 
mon sense was endeavouring, with the assistance of a vacuum 
brake-man, to arrange the Smith vacuum brake for the heavy bogie 
carriages of his line, allowing 20in. of vacuum, or, say, 10 lb. 
square inch. One Smith sack was out of the question, and two ay 
short of the power he required. The vacuum man suggested that 
the diameter of the sacks should be iderably i 1; but on 
account of the enormous bulk and weight of the apparatus, this 
did not satisfy the engineer, who, after pondering over the draw- 
Fi again, suddenly exclaimed: Why not use much smaller 
cylinders, and 60 Ib. pressure instead of 10 Ib. ? Dux. 
London, November 12th. 


THE ROCKET. 

, Stm,—As my letter in your last number may convey a false 
impression, I hope you will allow me to enter more fully into the 
question under discussion. It was at the suggestion of Mr. Booth 
that the exhaust steam which was allowed to escape into the air 
was turned into the chimney, and this was done roughly and 
hurriedly immediately before the trials and afterwards in a better 
fashion. The Sanspareil exhausted into the chimney. Let us 
record here the main features of the Rocket:—The boiler was 
3ft. 4in. diameter and 6ft. long, with flat ends, with four rows of 
tubes—eight, seven, six, and four respectively—3in. diameter. The 
fire-box at the back of the boiler was 2ft. long, 3ft. wide, and 3ft. 
deep inside, surrounded on the two sides, the front, and the top 
by an external case, affording 3in. water space, connected to the 
boiler at the bottom by pipes supplying it with water to maintain 
the proper circulation, and at the top by one curved pipe of larger 
size to carry off the steam and water. The bottom part of the 
chimney was curved and bell-mouthed, forming at once smoke-box 
and chimney, enclosing the tubes and supporting the upper part 
of the funnel, which was stayed to the back of the boiler. The 
cylinders were 8in. diameter, with 164in. stroke; the driving wheels 
were 4ft. Shin. diameter; fire-box surface, 20ft.; tube surface, 
117°75ft.; fire-grate area, 6ft. 

_Mr. Boulton seems to assert that the engine was worked con- 
tinuously between the Rainhill trials and the opening of the rail- 
way on the line, and from the word “ identical” in italics seems 
to convey the meaning that it was unaltered; I may be allowed to 
say that I have heard George Stephenson say more than once that 


- after the trials the engine ‘* went back to the factory to be altered.” 


One peculiarity of the original Rocket was the flat, low top fire- 
box; and here, looking at the drawing of Mr. Phipps in your paper 
of 12th September, the alteration seems distinctly given and the 
difference explained by a first step towards the high top firebox. 
Having known Mr. James Nasmyth, I can bear witness to the 


. Correctness of anything that he recorded, and I cannot accept the 


suggestion that he mistook the Northumbrian for the Rocket. I 
think it far more likely that one of the new engines was 
intended to bear the honourable name and lead the procession 
in place of the real Rocket, which had been doing—as stated— 
about a year’s work at ballasting, and had sustained sundry 
damages by upsets. The drawing certainly does not recall the 
Rainhill victor to mind, and were it not for the note signed by 
himself, we might suppose it, in the absence of any name-plate, to 
be any one of the Northumbrian type, for it must be admitted that 
there is close resemblance between the drawing and that on 
page 359. To suppose that better counsel vailed, refusing to 
attach to a new engine the interest in the as com will reconcile 
San nea without detracting from Mr. Nasmyth or any 
one else. 

Next comes the question: Did the Liverpool and Manchester 
Railway Company buy the Rocket?—the old one I mean—and if 
so, to whom did they part with it? We hear of another Recket 
being built, and after trial on the Liverpool and Manchester line, 
being sent to the Leicester and Swannington line, where the name 
was changed to Comet; but unless this was at Liverpool, prior to 
the opening, and no date is given, this cannot be accepted as the 
original, from which Mr. Nasmyth’s sketch was made. The 
Rocket passed into the possession of Mr. Thompson, of Kirkhouse 
Colliery—I think that is correct—and the last journey it made was 
said to have been under the guidance of the son of the owner, Mr. 
Joseph Thompson, a former =~ of Stephenson’s, and to have 
been a creditable performance, while carrying the result of the poll 
during an election from an outlying place. If some member of 
this family would contribute any information that may assist in 
determining the identity of the Rocket, he would confer favour on 
many of your readers; and surely there must be some record at 
the South-street Works, where it was made, and where it was 
altered, before being sent to South Kensington, to something of its 

form. How could this be done unless there were some 
data? Report says that Mr. Thompson had another of the histori- 
cal locos, which was left out-of-doors after the close of its career, 
but that he honoured the Rocket with a coach-house, where it 
could be ins by the curious; hence it was removed to New- 
castle, and thence to its present site. 

One letter that you have published of “ Wakefield the 
driver.” There were two brothers Wakefield, pupils of Stephenson 
—one named Mark. One was heard of as locomotive superintendent 
on the Greenwich line, and the other in a similar position on a 
railway in Ireland. I do not think of other names, but each had 
two engines, with fireman and brakesman. I shall not be surprised 
to find that the Rocket, if it ever became the property of the 
Liverpool and Manchester Railway, was found to be too light, and 
returned, by exchange, to the inventor and builder. 

It must be a notable incident of this discussion that Messrs. 
Boulton and Stannard have had a mutual hand-shake in your 
columns while narrating their recollections of fifty-five years ago. 

November 10th. Borer. 

Sm,—I was not acquainted with any of Stephensons people 
engaged in the works at Newcastle ; therefore I have no knowl 
of the history of the Northumbrian, or by whom the boiler was 
designed. I do not, however, think that the boiler was the design 
of any one individual. 

Historical records tell us that Mr. Booth suggested the multi- 
tubular system, and whether the idea was his own or taken from 
M. Seguin is not clear ; and as to the Rocket and Northumbrian 
class of fire-box, it seems at this day a natural and easy jump from 
the former to the latter, and probably Mr. Stephenson was as 
likely as any of those about him to originate the improvement. 

With reference to “‘ Philo’s” question in your last, “Why the 
Northumbrian ”” Because the Northumbrian was one of six or 
seven engines with a fire-box, and otherwise practically the same 
as Mr. Nasmyth’s sketch ; which engines, as stated in mine of the 
5th inst., intervened between the Rocket and the Planet. All 
records, historical and otherwise, admit that the Rocket of 1829 
had a low-topped fire-box, and no one has said that there were 
pad A gue on the Liverpool and Manchester line with such a 

-box. 

The extracts from his father’s diary, given Mr. Boulton in 
yours of the 7th inst., says that the Rocket of 1830 is the identical 
— 4 of 1829; thus we have written memoranda made in 1829 and 

that there was only one Rocket up to the 15th September, 
1830; and my personal recollections of the Rocket beginning early 
in 1833—I should not be surprised if the information I am now 
seeking proves that it was early in 1832—confirms the record given 
in the diary, viz., the low-topped fire-box ; therefore I think it is 
conclusive that the Rocket of 1829 was the same engine as assisted 
at the opening on the 15th September, 1830, and afterwards 


Gorton Foundry, chester, 
November 10th. 


Txuos. Hunt. 


English Mechanic, 


» the 
in your edition of 1st inst., 


you gave an extract 


signing himself ““Histarian,” has referred to my father as being 
able to ve the existence of two Rockets, one of which was 
depo from the Liverpool and Manchester Railway, and, after 
being altered, sold to the Leicester and Swannington Railway, 
which line, he asserts, it opened. Were my father alive, few, if 
any, would be more easily able to satisfy the public mind. His 
early training, from a boy, was with the Stephensons at Killing- 
worth, and he was removed with my grandfather to Liverpool in 
ow why the year 1830, and was then the youngest driver in 


He was intimately acquainted with the peculiarities of the first 
engines, and occasionally drove the Rocket with Mr. Wakefield. 
In the latter part of the year 1831 he was selected by George 
Stephenson to proceed to the Leicester and Swannington Railway, 
to open it with the first engine despatched thither directly from 
the factory at Newcastle. After erecting the engine, he did the 
a ballasting at West Bridge, prior to the opening, June 

th, 

I beg to assure “ Historian” that the first engine my father 
received at West Bridge, by boat, was the Comet, built expressly 
for the Leicester and Swannington line, and could not possibly be 
the second or mysterious Rocket claimed by him to bear such a 
remarkable likeness to Mr. Nasmyth’s sketch, inasmuch as 
the Comet was of quite a different type to the sketch given. 
For instance, the Comet had inside cylinders and necessarily a 
crank axle; Mr. Nasmyth’s shows them outside. The Comet had 
the cylinders partly enclosed in a smoke-box; Mr. Nasmyth shows 
them at the fire-box end. I beg to still further assure ‘‘ Historian” 
that the wheels of the Comet were pled, a thing impossibl] 
with Mr. Nasmyth’s. In fact, the Comet of 1832 had little or 
nothing in common with the suppositionary Rocket of Mr. Nasmyth; 
indeed, it was a combination of the Liverpool and Planet, the 
former built by Edw. Bury and the latter by Stephenson, almost, 
if not, contemporary with each other. Further details of this 
engine on be interesting. The cylinders were 12in. by 16in., 
four wheels 5ft. diamet pled, diameter of boiler 3ft. by 
7ft. din. long, mounted with copper dome, ninety-seven copper 
tubes 1gin. diameter, weight 9 tons 9 cwt. 


dents are silent.—Did Mr. Boulton, senior, or Mr. Hunt know 
this?—It seems more probable that an improved Rocket was 
built, and opened the line, and was sketched by Mr. Nasmyth. 
This fact would not prevent Mr. Hunt from repairing the original 
Rocket. The circumstance that he has worked on that engine is, of 
course, no evidence that another engine of the same name did not 
open the Liverpool and Manchester Railway. PHILO, 
November 12th. 


THE BLOCK ON LONDON BRIDGE, 


S1r,—The centralisation of miles of warehouses on the south side 
of the Thames below London Bridge is for the convenience of 
unloading directly from the steam vessels and other craft moored 
alongside of the warehouses. The stream of carts or lorries which 
distribute the merchandise throughout the northern parts of the 
metropolis greatly tends to create the block which is of daily 
occurrence on London Bridge. This will always occur so long as 
the warehouses are not in direct communication with the various 
railway systems. I see no great objection to form a railway con- 
structed of metallic beams placed upon screw piles, sunk or 
screwed into the bed of the Thames, which would, with a 
double set of rails, project about 24ft. in front of the ware- 
houses, and which could be connected to the most advantageous 
railway system or systems in the metropolis, By this means the 
merchandise would be conveyed directly from the warehouses per 
rail to the most remote parts of London, where suitable stations 
would be ted for its ption, from whence it could be dis- 
tributed in light carts or lorries to its destination, instead of bei 
carted from the warehouses in heavily laden wagons, which 
presume is still carried out. With this light railway laid in front 
of the wareh , objections may be taken that the vessels could 
not discharge cargo. With overhanging movable jib cranes this 
objection falls to the ground, as the vessels could be readily dis- 
charged by such means. 

If it were not for the objection of breaking bulk, warehouses 
may be extended on the south side of the Thames above London 
Bridge, and we should prefer the railway as a means of filling the 


I beg to enumerate the arguments and reason against Mr. 
Nasmyth’s sketch being a second Rocket. Was Mr. Nasmyth 
informed at the time by anyone likely to know that the engine he 
sketched was named the Rocket, as it is most likely every engine 
seen by the uninitiated would be thought to be the Rocket, and 
that notion or supposition would be strengthened by the presence 
of George Stephenson and his son Robert? It is well known that 
in the initial stage of locomotive enterprise that both father and 
son superintended, and indeed conducted in n, trials of the 
several engines delivered at that time. The identity of an engine 
in so early a stage of locomotive history would not be so easily lost 
when the numbers at work could be counted on one’s fingers, and 
it would be highly improbable that a secondary series of experi- 
mental trials would be made on the original Rocket, when later 
additions required their more immediate attention. 

Now, it has not yet been proved that two Rockets were at one 
and the same time on the Liverpool and Manchester Railway, and 
the absence of all proofs of such, coupled with the denials of men 
who had their earliest training on that line, are in themselves 
sufficient to almost clear the field of doubt. Now, had there been 
two Rockets built and tested by father and son, surely the bypo- 
thetical one would have been duly recorded in the books of the 
factory at Newcastle; but such I am assured is not the case, and 
its existence is denied. That two contemporary Rockets did exist 
there is no doubt; but the spheres of their operations were 
widely distant, one being on the Stockton and Darlington— 
see Wood on railways—and the other one our historical 
friend the Rainhill champion. These particulars should be 
sufficient to show that the arguments adduced by “‘ Historian” and 
others to establish an identity between the engine sketched by Mr. 
Nasmyth and the Leicester and Swannington Comet no longer 
have weight; and it would only be r ble to lude that the 
Rainhill Rocket was the same engine which opened the Liverpool 
and Manchester Railway. 

In conclusion, I feel sure Mr. Nasmyth has made a mistake, not 
in his admirable sketch, but in believing it to represent the Rocket. 
Undoubtedly it represents one of the several improved engines 
made by Stephenson in the interim of the Rainhill trial and the 
opening of the line, most probably the Northumbrian—an engine 
which, from its superior construction and general a ce, 
George Stephenson would not neglect, by experimental trips and 
other tests, in conjunction with his illustrious son, to make as suc- 
cessful as possible, and guard — the possibility of hitch or 
accident. The Rocket continued to run for several years, and was 
then sold to Mr. Thompson, of Brampton, who afterwards sent it 
to Messrs. Stephenson’s, from whose custody it was transferred to 
South Kensington. Rost. WEATHERBURN. 
Leicester, November 11th. 


Siz,—An interesting question has been raised in all the me- 
chanical papers in consequence of Mr. Nasmyth having sent a 
drawing to THE ENGINEER. In the most rude way, as I 
think, some persons have replied, that Mr. Nasmyth was not 
correct. Those who talk so off-hand, perhaps do not know that 
there was a Rocket on the Darlington line; one on the Liverpool, 
and a third on the Swannington, which for a time ran on the 
Liverpool. Mr. Nasmyth simply made a sketch of the Swanning- 
ton Rocket when standing on the Liverpool and Manchester line; the 
result is he has brought down all this correspondence upon him. 
How, I ask, could this gentleman know, in 1830, that the engine 
he drew would be sold to another company in the following year? 
There never was a doubt that there were two Rockets on the 
Liverpool and Manchester line, and that one went to Leicester, but 
there is a doubt if she was put together, as Mr. Williams’ book tells 
us, “‘ at a little shed at West Bridge.” 

November 12th. ONE WHO REMEMBERS THE Facts. 


Srr,—The four-wheeled engine which was put down in East Shop 
to move the travelling platform, referred to by Mr. Boulton in his 
letter on 272, had borne the words Aylesbury Railway on her 
number plate. It was first started there early in 1847, when that 
shed was occupied by Mr. Stephenson’s patent engines, and his 

te staff, under Mr. W. Ferguson. 
ovember 10th. One WHo Was THERE. 


Srr,—Mr. Boulton has, so to speak, condemned himself out of 
his own mouth. If his drawing of the Northumbrian is correct, 
then the engine drawn by Mr. Nasmyth could not have been the 
Northumbrian. There are radical differences between the two 
which are apparent at first sight. The framing of the engine is 
— different, that shown by Mr. Boulton closely resembling the 

rame of the original Rocket. There is a second small dome on 
Mr. Boulton’s engine, not on Mr. Nasmyth’s. The smoke-box of 
the former is carried up square, while it is round in Mr, 
Nasmyth’s sketch; and lastly, the tenders are totally unlike in 
shape and finish. It seems strange that Mr. Boulton’s father 
should have taken care to point out in his diary that there was only 
one Rocket. Did he do this because he saw with the eye of a 
prophet that questions would be asked on the subject and doubts 
raised fifty-four years after he wrote? Perhaps Mr. Boulton will 
favour us with the precise words used by his father. 

The career of the original Rocket is ce | well known now. 
She won the prize atRainhill, and subsequent , was employed in 
ballasting the line between Liverpool and Birmingham. She 
was upset more than once, once turning a complete somersault ; 
ind it does not seem likely that an engine thus knocked about 
would be employed in the regular service of the line subsequently. 
It is known that, whether she was or was not, she underwent con- 

i alterations, her cylinders being made more nearly hori- 
zontal than they were at first, a fact on which all your correspon- 


in preference to lighters, and which would be connected 
to the most convenient site for unloading from the vessels, It 
would be interesting to know how many lorries pass over London 
Bridge per diem northward direct froin the southern storehouses, 
Hoping you may be enabled to give the maximum numbers, and 
trusting you will accept of this suggestion for the benefit of those 
who fear to roll up approaches of 1 in 50 over high level bridges, I 
may add that the larger a main approach to such a viaduct is the 
better, as the more side approaches that can be introduced relieve 
the traffic where most needed. With all the wealth of London 
the authorities seem to dread aerial roads, and more especially 
in connection with overhead bridges. They should have some of 
the gradients of ‘‘ Auld Reekie” to contend with; even their own 
Haymarket has a gradient of 1 in 36, Ros Roy, 
November 12th. 


TIDAL ACTION. 


Sir,—If I misapprehended Mr, Snowdon, which I regret, he has 
entirely misapprehended me. I did not ask him to explain the 
equilibrium theory of tides, but on what ground he asserts that 
‘*the high-water which passes Van Diemen’s Land . . . be- 
comes . . . simply a monster wave.” Does Mr. Snowdon 
mean this monster wave is different from the so-called tidal wave ? 
I have hitherto supposed high-water to be the summit of the so- 
called tidal wave, and cannot understand how it becomes “‘a 
monster wave.” I, therefore, asked Mr. Snowdon to explain how 
his ‘‘ monster wave” is produced, and consider my inquiry per- 
fectly reasonable, and not anticipated in text-books on physical 
geography. Iam sorry Mr. Snowdon is unable to give the refer- 
ence to the explanation by Sir William Siemens of his method of 
approximately determining the depth of the ocean from the speed 
of the tidal wave. Iam very certain Sir William Siemens would 
not propound any method of the kind without having given much 
study to the subject of the tides. In the Mersey the crest of the 
tide travels from the Bar to George's Pier at the rate of 284 miles 
per hour ; between George’s Pier and Garston the velocity is fifty 
miles ; yet the depth of water is greater in the first course than-in 
the other. 

I hope Mr. Snowdon will also explain whether the change of 
high-water into a ter wave is fined to the neighbourhood 
of Van Diemen’s Land, or takes place simultaneously at the 
antipodes of Van Diemen’s Land, that is, in North-Western 


urope. JosePH Bout. 
Liverpool, November 10th. 


THE EXPANSION OF RAILS, 


Sir,—My attention was called last night toa paragraph in THE 
ENGINEER of the 12th September last, referring to a trouble which 
has arisen on the Irchester and Sharnbrook Railway, owing to the 
laying of the rails in cold weather without providing sufficient 
space for expansion at the joints. This has reminded me of an 
incident that occurred a many years ago, when I was engaged 
on the construction of the Dom Pedro II. Railway, in the Province 
of Rio de Janeiro, and which may be interesting to some of your 


ers 
We had constructed a long low straight embankment of “‘barro,” 
or red clay, across a swamp, and it was necessary to take materials 
over it before the line was ballasted. The rails we were laying 
were Barlow’s, which, as you are aware, are llin. or 12in, 
broad _/\_ at the base, forming their own sleeper; are joined by 
means of saddle pieces or fishes of the shape of the underside of 
the rail, rivetted to the ends of the two metals, and are kept to 
gauge by means of angle iron ties. Grooves had been cut in the 
bank top for these ties, so that the rails themselves should have a 
solid bearing throughout their length, and in this condition a loco- 
motive, with trains of permanent way material, passed over them. 
As there was no ballast, no boxing up had been done, and the 
whole surface of the metals was therefore ex to the sun. 

I was riding down the line one very hot day about 2 p.m. with 
my friend, Mr. Brentnall, when we were astonished at the extra- 
ordinary appearance of the road several hundred yards ahead. On 
coming up to the spot we found the rails up in the air in two 
places, thus. The first rise was 2ft. 9in. above the bank in the 


centre, and eight 24ft. metals were off the ground; the second rise 
was 2ft. 3in., and six lengths were off the ground. I presume that 
this bit of road had been rivetted up early some unusually cold 
morning, and was therefore abnormally short. When the heat 
expanded the metal the angle iron ties were held fast in the hard- 
baked grooves, and the rails had no alternative but to set their 
backs up as we had seen them. They gradually settled down into 
their places as the evening came on. I had very frequently noticed 
when riding on the engine in the early morning a clear space of 
in. to jin. between the outside rail of a curve and the fine sand 
llast packed up against its side, caused no doubt by the road 
having worked over laterally so as to lengthen itself during the 
heat of the day and come back again in the night. 
Hampstead, November 11th. JAS, MANSERGH. 


FIREPROOF BUILDINGS AND CAPTAIN SHAW. 


Sir,—The question of the safety against fire and panic, in 
regard to our public buildings, being so prominent a ques- 
tion at the present time, I beg to fo ‘ou a copy of a report 
by Captain Shaw, made at the request of the St. Pancras Board 
of Guardians, on the fire-resisting character of the new buildings 
now being erected as a part of the St. Pancras Workhouse. I 
would , the block now in progress consists of four floors of 
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wards, 80ft. by 40ft. each, two wards on each floor, with stair- 
case, lift, and attendants’ rooms between them; a ground floor. 
appropriated to administrative pur , and an upper cen 
te of nurses’ rooms, together with wings at the extreme ends 
for baths and w.c.’s—in all, six stories. 

The floors throughout are constructed on the ligno-concrete 
system by Messrs. Clark, Bunnett, and Co., which, whilst eae | 
proof against fire, from its solidity from floor to ceiling, thoug 
only 6in., 7in., and 8in. thick respectively, also appear perfect 


from a sanitary point of view. 
In Fn! pi , if the of the St. Pancras guardians 
were followed by all other ies pany 3 control over the erec- 
tion of large public buildings, of first obtaining a report or re- 
ceiving 8 tions from the chief officer of the Fire Brigade— 
always freely and courteously afforded—we should soon cease to 
hear of the differences and conflicts in regard to altering and 
adapting existing buildings to meet the ys mee po of public 
safety, and fewer, if any, of the disastrous fires and panics which 
are continually occurring. If, moreover, it were imperative to 
obtain such reports, and, when obtained, to act upon them, the 
satisfaction would be still more complete, I have no doubt the 
rdians will adopt the only improvement suggested by Captain 
haw, of an external staircase for the use of firemen, though 
robably of iron instead of wood, for there is always more to 
feared from the results of panics, as has been frequently exem- 

plified, than from the danger of fire itself. 

H. H. Bripemayn, 


42, Poultry, London, E.C., November 8th. 


THE ELECTRIC ENGINE. 


Srr,—We regret not having noticed Mr. Willans’ letter on our 
electric engine, which appeared in your issue of October 31st, before 
this. We are somewhat surprised Mr, Willans should have asked 
you to occupy your valuable space by inserting what appears to our 
minds such an inconsistent letter, and we recommend and invite 
any friends who are at all interested in our engine, before they 
adopt Mr. Willans’ expedient, to visit these works, where we should 
be able and willing to show them a very cheap, effective, regular 
working and compact engine, which will bear most favourable 
comparison with either of those suggested by Mr. Willans. 

Coalbrookdale Ironworks, Shropehire, C. G. Mountarn, 

November 12th. 


“ APPOINTMENTS OPEN.” 


S1r,—I have been advertising in THE ENGINEER for a situation, 
and am glad to tell you have just been successful. I have received 
a letter, with the Engineering Review stamp on back and front of 
the envelope, and No, 6169. Judge my surprise on opening to 
find an application from a gentleman for a situation. I am return- 
ing this to him at once, to show him the value of the information 
he has evidently received. FOREMAN, 

November 12th, 


COMPOUND ENGINES, 


Sir,—I have frequently noticed what appears to me to require 
explanation in diagrams, especially of these engines; and now 
again, on page 352 in your last paper, a diagram shows the final 

ressure in a 12hin. cylinder less than the initial pressure in the 
. of 22in. diameter! Perhaps this may account for the small 
cost of fuel, 2s. 3)d. per day, as stated on the previous page— 
£34 7s, 9d. for the year of, say, 300 days. What is coal worth per 
ton at Stockton? GRADUATE. 

November 10th. 


SovutH KENnsINGTON MusgumM.—Visitors during the week ending 
Nov. 8th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,002; mercantile marine, Indian 
section, and other collections, 3691. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1550; 
mercantile marine, Indian section, and other collections, 284. 
Total, 16,527. Average of qeepenns week in former years, 
13,810. Total from the opening of the Museum, 23,510,155. 


THE LIQUEFACTION OF GasEsS.—The process of lique’ gases, 
such as oxygen, has been recently advanced a considerable step by 
the labours of M. Cailletet, who has communicated to the Comptes 
Rendus a brief preliminary account of his successful use of marsh 
= this purpose. The author recounts that, by the use of 

iling oe Sage. MM. Wroblewskiand Olszewski have succeeded in 

btaining the i of liquid oxygen, which he has not himself 
been able to detect in any of his previous experiments. It appeared 
to M. Cailletet, however, that if he could find liquid bodies boiling 
at a temperature below that of ethylene it would thereby be possible 
to liquefy oxygen without being compelled to use pneumatic machines 
of lowering the boiling point of the refrigerati 
liquid. the necessary conditions for this purpose are fulfill 
by marsh gas. In effect, this gas, slightly compressed and cooled 
in ethylene, boiling under ,the ordinary atmospheric pressure, pro- 
duces a colourless, exceedingly mobile liquid, which in resuming the 
gaseous state causes a cold sufficient for the instant liquefaction of 
oxygen. Under those conditions the liquefaction of oxygen becomes 
one of the simplest laboratory operations. M. Cailletet announces 
this discovery at the earliest possible moment, in order to secure 
priority of date; reserving the description of his methods and 
actual results until he has completed a course of experiments upon 
which he is at present engaged. 


Great WESTERN RAILwAy StarrorD RoaD WoRKS JUNIOR 
ENGINEERING SocietTy.—This Society was established about twelve 
months ago by the pupils and apprentices at Stafford Road Works 
of the Great Western Railway Congunty, for the purpose of reading 
and di ing papers on engineering and kindred subjects. Papers 
have been read on automatic brakes, valve motions, history of the 
locomotive, electric lighting, machine tools, and Great Western 
Railway me express engines. A meeting of this Society was 
held on Wednesday evening in the Red Cross-street Board Schools, 
when an interesting * r was read by Mr. James Cross on 
“Electricity as the Motive Power of the Future.” Mr. Waister 
presided over a highly appreciative audi Mr. Cross at the 
outset pointed out that in many cases electricity might be utilised 
as a motive power at a far less expense than steam, and cited the 
Giant’s Causeway Electric Railway as an instance where water 
is used to generate means of turbines. Elec- 

icity, although we do not know what it is, has several properties 
with which we are acquainted ; it can be produced by means of 
friction, ion, ical action, heat, steam and dynamic 
power. The lecturer, in describing the dynamo, pointed out the 
rapid improvements which have been made in this machine as 

utility; formerly the magnet used for exciting the current 
in the armature was an ordinary permanent magnet; the current 
developed from this class of machine is obviously limited. In the 
dynamo at present in use, a soft iron or temporary magnet is used, 
coiled with insulated copper wire.| The wires of the armature, in 
addition to being connected to the circuit, pass round the magnet. 
A slight trace of residual magnetism always existing in the soft iron 
magnet, it follows that when the armature is set in motion the 
residual magnetism excites a slight current, and this augmenting the 
power of the magnet produces a still greater current; this augmen- 
tation goes on until the hine has attained its maximum efficiency. 
Mr. Cross then described the Cuttris, and Griscombe motors, show 
ing the striking resemblance between them and the dynamo. In 
the lecturer’s opinion electricity was adaptable for high speed on 
railways, and when it is used as the motive power on all our great 
railway systems, we shall be able to travel 14 miles in one minute 
with greater facility than we travel one mile per minute at the 
present time. In conclusion Mr. Cross pointed out the value of 
electrical power for domestic purposes in the way of lighting, small 
domestic motors, &c. An interesting discussion followed, and the 
meeting terminated with the customary votes of thanks. 


LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 


(Present—Lord FitzGeraLp, Sir Barnes Pxacock, Sir Ropert 
Sir RicHarD Covcu, and Sir ARTHUR HOBHOUSE.) 
DUNCAN AND WILSON’S PATENT, - 

Tux hearing of this case, which was a petition for the prolonga- 
tion of letters patent, dated the 19th of November, 1870, to Messrs. 
George Duncan and William Ashley Wilson, both of Live 1, for 
the invention of improved machinery or apparatus for doubling, 
cutting off, separating, and folding paper as delivered from rotary 
web printing hines, was r a 

Mr. Aston, Q.C., Mr. CoApwyck Heatey, and the Hon. R. H. 
MANNERS SUTTON were counsel for the petitioners; the ATTORNEY- 
GENERAL, Mr. R. 8. WricHT, and Mr, DANCKWERTS appeared for 
the Crown. 

This was the petition of the Victory Printing and Folding 
Machine Manufacturing Company, carrying on business at Liver- 
pool as printing machine makers and machinists, who are the 
assignees of Messrs. Duncan and Wilson. The company was regis- 
tered in August, 1872, and was established for, among other things, 
the manufacture and sale of ‘‘ The Victory Printing and Folding 
Machine,” which was the subject of the letters patent. The inven- 
tion rélated to machinery for printing upon paper forming part of 
a continuous web or roll, and for cutting off the printed sheet from 
the web and folding it in one conjoined operation at a high rate of 
speed. The petition stated that it was not new to print on a web 
of paper and cut off sheet after sheet at the date of the patent. 
That was proposed by Nicholson, the celebrated mechanic, during 
the last century; but the fact was that at the date of the 
petitioner’s patent there were only some few experimental 
machines in the country, namely, in the Times office, and those 
did not pretend to fold the sheets. The great necessity of the 
period was to obtain folded papers in large numbers in a short 
time. Some of the leading newspapers of the world were now 
printed by the patent machines, namely, the Globe, Manchester 
Guardian, the Melbourne Age, the Liverpool Daily Courier, the 
Glasgow Mail, the Moscow Courier, the Liverpool Echo, the 
Hamburg Iremden Blatt, and the Correspondencia de Espana. 
These newspapers varied in size, and were printed, cut off, and 
folded at one operation; the larger ones at speeds varying from 
12,000 to 14,000 impressions an hour, and the small evening issues 
from 20,000 to 25,000 an hour. The number of attendants 
necessary for working one of the machines, whether printing a 
large or small paper, was practically the same, only two being 

uired. Some offices employed two men, others a man and a 
boy, and the cost for of printing and folding 1000 copies of 
newspapers of the size of the Z'imes by the hine, the subject 
of the patent, was only 2d. At and prior to the date of the 
letters patent it was the usual practice to feed sheets to a rotary 
machine by hand, the best of the machines of that kind at 
that time being that made and supplied by Messrs. R. Hoe 
and Co.,of New York. The maximum number of perfected copies 
which a machine of that class would print, with ten feeding 
attendants and four taking-away attendants, would be 8000 an 
hour. For folding the 8000 printed ies five folding machines 
would be required to keep pace with the printing machinery, and 
at least five attendants for these machines. Thus nineteen men 
were requi to print and fold 8000 copies an hour with the best 
Hoe machines in 1870, while only two were required for the 
Vo ganar machine. The cost for wages of printing and folding 

000 copies by the Hoe machine was estimated at 1s. 4d., while 
that of the petitioners was only 2d. Taking a newspaper issuing 
200,000 copies a day, the saving in wages alone would be £11 13s. 4d., 
or, on 313 working days, the large sum of £3650 15s, 4d. in one year. 
The petitioners ascertained from Mitchell’s Newspaper Directory 
that there were now published in Great Britain and Ireland, the 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 5th. 

Activity in all branches of manufacturing has declined to an 
extremely low ebb, as is usual prior to every general political cam- 
paign. Careful inquiry among those who are well informed as to 
large enterprises shows that a great deal of business is likely to be 
done during the winter in the way of contracting for materials for 
railways, elevated railway work, bridge work, building, and general 
engineering work. An opinion obtains in msaufacturing circles 
and among capitalists, who contemplate large investments, that 
prices during the coming year will advance slightly, that a general 
demand will set in, that much idle ey will be employed, and 
that a better condition of things will prevail. This opinion is based 
on several facts, such as the restriction which has been going on 
during the past year in all branches of manufacturing; on the 
natural increase of requirements of a growing country; on the fact 
of the large wheat and corn crop and cottoa crop, although the 
latter is likely to fall at least 500,000 bales below the maximum 
crop limits. The manufacturing interests are particularly pleased 
that the Presidential campaign is about over. There are large 
blocks of capital idle in this city. There are several large enter- 
prises sufficient in magnitude to engage it, and the probabilities 
point to its usein the contemplated channels. Bradsireet’s failures 
for the past week show the usual average, of which nine-tenths are 
of traders doing business with 5000 dols. or less. 

The total number of miles of railroad constructed this year foots 
up 2932, against 4947 miles to same date last year, and 8314 miles 
for the same time in 1882. Out of a mileage of 121,592 miles 
default was made upon a mileage of 15,986, representing defaulted 
bonds amounting to 315,283,000 dols., which is 9°12 per cent. of the 
total cost of the railways, based upon an actual cost of 30,000 dols. 
per mile. The whole ber of panies in default now is forty- 
two, and none of these ever had a very strong basis. During the 
first six months of the current year the losses by fire in the United 
States and Canada have been heavier than for any preceding like 
period. The loss was 57,000,000 dols. this year, against 47,000,000 
dols. for the same time last year. This year’s losses are likely to 
foot up 128,000,000 dols. This is unquestionably a severe drain on 
or ——" companies, and reduces their profits to almost nomi- 

ures. 

Merchants and manufacturers look for reviving activity very 
soon, but in this they may be disappointed. Wages have been 
reduced in nearly all handicrafts throughout the country, and par- 
ticularly within the past month. The disemployment of skilled 
labour has been taking place to an extent which calls forth com- 
ment upon the part of the public press. The iron trade is extremely 
sluggish. The steel rail mills are better situated than any other 
branch of the industry, and all the mills in Pennsylvania and a 
few mills in the West are well supplied with orders until January 
next. 

Iron statistics show forty-six completed converters, with three 
building, which will give an annual ingot capacity next year of 
about 2,600,000 tons, besides a opens of 600,000 tons of open- 
hearth ingots from sixty-three works, of which five are yet to be 
completed. The increase of pig iron capacity is 1,300,000 tons 
within two years. The present capacity in blast is about 3,750,000 
tons per annum. 

Activity in the building trades is probable next season. Special 
interest is being taken in the shipping problem. A good many 
regrets are expressed over the necessity which led to the sale of the 
American line to British interests. It is stated that the 
transfer is merely nominal, that the purchasers are Pennsylvanians, 
and that the sale was made in order to place the line under the 
British = i Congress will be called upon this winter, by the 


Channel Islands, and the Isle of Man, 3200 newspapers and serials, 
which, for convenience and economy, should be folded i diately 
after being printed. Some of these publications, such as th 
London Journal and the Family Herald, would require a large 
ber of hi It was estimated that about.1000 machines 
made in accordance with the invention the subject of the letters 
patent could be profitably ae eo in the United Kingdom. The 
patentees and subsequently the petitioners had done everything in 
their power to procure a considerable sale for the improved ma- 
chines. Users of printing machinery were not slow to discover the 
merits of the patented machinery, and they might now be said to 
be universally admitted; but notwithstanding that fact, it had 
been found to be a matter of great difficulty to induce users to 
abandon their plant for the time being in use, and to effect a 
re-arrangement of their establishment at a very considerable cost. 
having regard also to the fact that the machines so discarded 
would sell only at a very great reduction upon their cost. The 
petitioners had also suffered from the acts of infringers, but in 
every case where an act of infringement had been discovered, 
the petitioners had threatened or actually taken p ings, and 
always with success. For the reasons before stated, and from the 
expense incurred in. introducing, neither the patentees nor the 
titioners had received any adequate remuneration for the 
hem, time, thought, and capital expended, but the failure to 
obtain any such remuneration had not been attributable to any 
fault of the petitioners or the persons through whom they claimed. 
If the term of the patent should be prolonged, there was every 
scmponrad = that the petitioners would be able to obtain a 
fair reward. he petitioners had always been ready to grant 
licences for the use of the invention, and to supply to all desiring 
purchasers the patented machines on fair terms. The petitioners 
in these circumstances prayed that her Majesty would be pl d 


c t in New York and Philadelphia, to legislate in 
favour of subsidised lines between Atlantic and Gulf ports, and the 
ports of Mexico, Central and South America. The sentiment in 
favour of subsidised lines is growing. The vast amount of idle 
machinery, capital and labour, throughout the States, is developing 
a sentiment in favour of an export trade, and the first impulse of 
the commercial spirit is to Government aid to establish lines 
in advance of any commercial necessity for such shipping facili- 
ties. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Ir not infrequently happens that October and November bring a 
considerable addition of shipping orders to the finished ironworks, 
but this year the addition has been very small. Unless an increase 
should occur during the next week or two, the year will close up 
very quietly. Nevertheless, makers do not take a desponding view 
of eapam and at present the works are mostly pretty well 
employed. 

Specifications for sheets, under orders placed some little while 
back, are coming forward freely from merchants and from 
galvanisers, and these mills are fully on in all descriptions. 
Medium and common quality bars are in moderate demand, but the 
orders for hoops and plates are disappointing alike on home and 


to grant them a prolongation of the letters patent for a further 
term of fourteen years, or for such other term as her Majesty 
might think fit. 

Sir Frederick Bramwell, F.R.S., the eminent engineer, was called 
as a witness on the part of the petitioners, and spoke highly of the 
ingenious and meritorious nature of the invention. 

The ATTORNEY-GENERAL intimated that the Crown did not 
dispute the meritorious nature of the invention. 

After a long and minute investigation of the accounts, and after 
consulting together for some considerable time in private, 

Their LorpsHIPs, whose judgment was delivered by Sir Barnes 
Peacock, said that they were of opinion that the invention was an 
exceedingly ingenious and meritorious one, as the Attorney-General 
had admitted, and on that point there would have been no objec- 
tion to extending the patent. The question then came whether 
the patentees or the assignees of the patent had received sufficient 
remuneration, or whether the accounts which had been prepared 


export Angles and tees and girder iron are selling, but 
in less bulk than would happen if competition from other centres 
was less active. 

Renewed complaints are heard this week on almost every hand 
of this competition. Steel in its unfinished forms is coming into 
this part of the kingdom in increasing quantities, to be rolled 
down in the mills, and at the same time finished steel and common 
manufactured iron is arriving with some amount of vigour from 
other districts, North of England makers are offering their pro- 
ductions delivered here at such prices as :—Steel bars, for rolling 
into tin-plates or sheets, £5 10s.; soft steel plating bars, finished, 
£6 ; wrought iron angles, up to 5in. by 5in., & 10s.; Crown plates, 
not, however, suitable for flanging purposes, £5 15s. 

Welsh makers are offering hurdle and rivet bars at £5 10s. 
delivered, as against £5 12s. 6d. asked by local makers. Welsh 
puddled bars are £3 to £3 2s. 6d. delivered, with but a small 
demand. Scrap iron was never realising so low figures as to-day. 
s hereabouts are unprepared to give more than 47s. 6d. 


showed to the satisfaction of their Lordships that the r ation 
had not been sufficient. The company was formed, not merely for 
the sole purpose of manufacturing the machines, but for carrying 
on also a manufacturing and jobbing business. It was necessary, 
therefore, that the petitioners, according to previous decisions of 
that committee, which had been cited, should keep the accounts 
in such a manner, if it became necessary eventually to apply for a 
prolongation, as to show everything which could nie to the 
patent business. After reviewing the details, as supplied, of the 
receipts and expenditure of the company in regard to the patent 
and the other part of the business, their Lordships were of opinion 
that accounts had not been kept in such a manner as to lead them 
to the conclusion that the amount stated was the only profit made 
from the patent. all the circuinstances, looking at the state of 
the accounts, their Lordships were of opinion that they could not 
recommend her Majesty to grant the prayer of the petition. 


PENZANCE Floating Docks, three acres in extent, were opened on 
a morning by the Mayor, Mr. Charles C, Ross, M.P., this 
being the last formal act of his mayoralty. The docks have been 
five years in building, and have cost about £70,000. 


for Welsh sheet shearings, but vendors ask 49s., and declare that 
never before have sales been made under 50s. 

The manufacture of sheets lately begun in the North of England 
is another source of competition. Middlemen on ’Change to-day— 
Thursday—in Birmingham stated that sheet orders for which 
Staffordshire works had asked £7 10s. and £7 15s. delivered 
London, they had instead placed Middlesbrough producers at £6 15s. 
delivered in the Thames. That the North of England quality was 
equal to what would have been obtained from Staffordshire was 
not stoutly contended for, but middlemen declared that the former 
answered every necessary purpose. 

Staffordshire common plates were to-day priced at £7 at works. 
Merchant sheets were £6 15s. for singles; and galvanising sheets, 
£7 to £7 5s. singles; and £7 7s. 6d. to £7 10s. doubles. North 
Staffordshire common bars were £5 12s, 6d., and South Stafford- 
shire mostly £5 15s. 

It is not in all instances that the complaint about the leanness 
of busi is fully justified. Buyers of working-up and stamping 


sheets, of tin-plates, of strips, and of some descriptions of light 
angles, assert that it is well known that where steel blooms and 
ets and bars instead of puddled iron are being used up at 
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Staffordshire works for th manufactures substantial profits are | iron was superseding wood to a extent in the construction of George Wilson, chairman of Charles Cammell and Co, 
resulting. ici the underframes a railway ing stock. er time back oxen Steel and Ironworks, has written a letter to one of the 

Large quantities of common pig are being consumed by the heavy | attempts were made to introduce iron in the place of wood, bu pa on @ most interesting subject, the contract which sub- 
ironfounders, but the pig vot a on the whole remains dull there were then serious difficulties in the way, which had inter- tween his firm and the Russian Government. Mr. Wilson 

ities. Sellers largely out- dees that the direct effect of that agreement is to bring ev 


were quoted 42s. 6d. for grey forge and 44s. for foundry 
delivered, but the figure was too high. Hematites were 55s. 
delivered, with a tendency towards firmness as a result of the 
recent considerable addition to the orders in the hands of the heavy 


“Goal and othe 

and other minerals are without ea ge prices still 
favour buyers. Welsh, Yorkshire cokes are 15s. 
to 16s. delivered, and Durham to 24s. Hema- 
tite red ore was 138. to 13s. hag Ne eg sales. 

Constructive engineering is ording full gies at 
works in the Dudley district, but in some Statorbehine 

there is less pressure. 

The nut and bolt makers cannot report much improvement. In 
the Darlaston district certain American machinery is in course of 
erection to facilitate the manufacture of machine-made a 

Export orders for —— received by the chief mails 
week have not been gen icuous in either bulk or value, 
but here and _ they: naan ight advance of the purchasing 

Tao of the leading colonial markets, and the pushing _ 
rises for the development of wider ed Ryne 
ds are certain to be advantaged. at ene 
orders are about balancing themselves. 

South Staffordshire manufacturers view with not a little dis- 


Western, and Midland Railway Com ae = deputation 
represented the iron-making, ironfoun » and other 
staple trades of Staffordshire, and they malate’ the that a satisfac- 
tory answer would have been to their for 
substantial relief in the present f What was 
their surprise, however, to be inf . “Meee t that the com- 
a were still unable to agree to an: semmanianl on the main 
ts, namely, the rates to London, rq em and Hull. The 
=o gratification which the deputation had was that some trifling 
concessions had been granted. The Freighters’ Association 
to have now no other source open to them but to pursue 
of they promised when the 
Association was formed. 

Another striking instance of the mannerin which the Midland local 
industries are handicapped by heavy railway rates is afforded this 
Cookley, in Worcestershire, and London is 25s. 10d. per ton, com- 

d with 20s. 10d. between London and Neath. The 
has, it is true, a canal ag | through it, but there has 
water rates of 30 to 40 per cent. More- 
over, when in the winter the canal has been frozen up, as much as 
4s. ton has had to be paid for cartage from Kidderminster. 


cases, 50 per cent. About 7000 wor are Resolu- 
to juctions were 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
Manchester.—Moderately large sales of forge iron are 
have been made during the past of ten ten days to 
in this dis and the upward movement phe the 
Glasgow pari on the 


either as price or demand. Local makers 


ere can be bought at 


42s., less 24 per cent., for f and fi 
Derbyshire brands bout 


and 
about 41s. to 
with oted at about 1s. to 


effect upon buyers here, who 
Tn the homatite trade pri ha slightly, and 6d. 
hema‘ ve gone i x 
ton above the late minimum 
ever, are still very Sve 
to be got at about 52s, 6d. to 53e., less 24, delivered here. 
There is only a slow business doing in the manufactured iron 
trade, but the local forges are generally tolerably om 
employed, and prices are maintained on the basis of £5 12s. 6d. for 
qualities of bars delivered into the Manchester district. 
ers are, however, in some cases showing 
want of firmness iy. 
The condition of the trades continues eg 
, although no worse eS, reported. Th 
returns just issued by the Amalgamated Society of mend 
of much the same character as the last week 
from the Steam Engine Makers’ Society ere is still a slight 


fered with its development, and to overcome these difficulties the 
uction of special machines had become necessary. Mr. John 
ven, in introducing his paper, said the requirements of rail 
companies, especially in connection with their 
ered it necessary that machine should employed 
paris interchangeable at with all the 


at a minimum ye bor he then described a 
horizontal verticl multiple dling 
t—to which I have previously referred 


the 
aoa added that some idea of the enormous  aodene 


of a large railway company ht be formed from the fact that 
these machines construct; and with an 


were 
output of fif which they had been laid down 
iown formed a good example of the employmen’ special 
over physical fore, a whole 
the work was, comparatively speaking, done withou' sound 
a hammer. Parker, 


conclusion, Ashbury added a few hints with regard to railwa: 
meen — evidently met with general 
mem! 


might be ad He thought it was high time that some of 
these high-flown engineers took a turn in the contractor’s shop, and 
there carried out their own designs. 


Tn the coal trade business is very quiet for the time of the 

few of the collieries are working more than an average of four 

ive full days a week, and at many of the an on evecgn of fone 
me Quoted rates nominally remain without change, but 
there is a good 
clear away stocks low prices > taken. Bees 
mouth best coal a’ 
house fire 


st 


ton, with some of 
No further improvemen 


this district. 
change forthe beter which has exi 
on the whole are encouraging, and makers are 
ing that during the coming winter they will be better 
empl . From present a dependence 


anxious to commit themselves to engagements, as prices have 
an upward tendency, but makers are indifferent, and are only buying 
for immediate wants. The output of the district has scen no further 
restriction. mer ta they have boea for onthe, tions this 


vourable 
to makers. ed. Ship- 
builders have some contracts in , and it is expected that 
if the winter is a mild one there will be no severe depression. Coal 
and coke are quiet. Shipping inactive. 


ies show a decided 

to £11,416 last caine the 
£25,985; ‘Brazil, from £22,843 
Possessions in South 


in the ber of unemployed = al mg but there has not | that sum goed Yew the amount sent to 
been that serious increase of members reporting themselves out of work in October of 1883, while last month it pany amr no 
as was shown in the returns for the previous month, and thedonation | to £9193. Ital for Fi mg ee 1882-3-4 show values of 
benefit returns remain at about 44 to 5 per cent. of the total 9,087, £18,847, 

hip throughout the country. It is still in the shipbuild- | end diminishing values are — by the 
ing centres that the condition of trade continues the most unsatis- | U which Octobe 1883, a value to the extent 
factory; but, except that tool makers and locomotive ers are | of £153,146; in October, 1883, £30,388; and last ane £2141. 
kept fairly well employed, the condition of the trade | Mexico, which was in October of 1 the value of 
and of merchants generally is quiet, 2 fy Boe ep tional 915 and £23,193, had at all last month; Holland has 
when the branch reports return trade as good, te, di been blank for three in that 
or bad, represen yon bee! general average of the returns. With the month since 1882, when a value of £6947 was sent. To the British 

ion of the old-standing dispute at Sunderland and the strike 


e Barrow district, where the men are apparently determined 


to hn to the uttermost the reduction demanded by the employers, | £45. a6 


there is no serious wages question at present disturbing trade; but 
with a continuance of the present depression it would scarcely 


the meeting 
of the Manchester Association of Employers and ant on 
Mr. Thos, Ashbury, C.E., the that 


Possessions i in South Africa er of £31,049 was sent in October, 
ecreased 


rom £24 489 
to £60,839. The total values for r of 1882-3-4 were 
369, 635, and £230,392, In railroads of all sorts the 


year to Sheffield a e amount of work, over a very considera! 
period of time, nune of which would otherwise have come to this 
country. The contract, it should be mentioned, is for the produc- 
tion of ‘‘ Wilson” compound armour plates, at ’Kolpino, near St, 
Petersburg, where Sheffield workmen are at present engaged in 
armour plate . Mr, Wilson could give some very tg 
ing information on score if he pleased. 
accident occurred at the works of Messrs, 
Bessemer ee manufacturers, Carlisle-street East, 


i great, it 
was found necessary to put down the damper. A sheet time after- 
wards, five labourers —— round the to take out the 
blanks, The furnace door was opened, and the men were in the 
act of taking one of roy ingots out, when some gas, which had 
accumulated at the back of furnace on account of the dam 
pace put down, exploded. The men were ry way J injured in 
~ faces and arms, two of ee they were received as 


tients at the General Bray 
therto in the Colonies the M 
both American—reapers and binders = carried all before them. 
Messrs. Richard Hi of Grantham, have been 
three years engaged u the production of these machines, 
have deal of leeway to make up. However. 
they beat W. A. Wood and Howard, the only competitors at 
the ‘Highland and Agricultural Society’s Show, winning the £100 
for year they took the first prizeat the Royal ShowatShrews- 
ury, beating McCormick, Wood, and other well-known makers, 


Agricultural and 
H ting McCormick, 
W. A. Wood, + 3 and as oy have also been 
awarded first at the National Victoria 


trial—beating W. A. 


J. and G. Tomlinson, contractors. 
Doe Valley, just Bolsover. Last week, Mr. Needham, 
manager for the Midland Railway Company, with Mr, 
interested in the und 


the com "s engineer, accom others 
,» went over the Tine for ‘an 
of inspection, and on Monday the Midland Com 
and commenced to run their —s es. 
tendence of Mr. J. Tomlin- 
m, sal Mr. Taft. At the Chesterfield 


,» on Menday, it was stated that surveys were 


3s, | made fora ‘aint line to be constructed by the Manchester, Sheed: 


and eon alters the Great Northern, and the London and North: 


Chestereld shortened by mile by alters 

in the two long tunnels, and at the Dore end another curve is to 
be formed so as to admit of traffic from the Manchester direction, 
proceeding direct south without touching the station. For this 
purpose a fresh Bill will be necessary. 


THE NORTH OF ENGLAND, 


(From our own Correspondent.) 


NOTWITHSTANDING that the Glasgow market was wupmapetet firmer, 
there was no excitement at the market held at Mid rene obng on 
Tuesday last. Prices were, however, maintained at pre 
No. 3 g.m.b. for prompt delivery could not be had. ‘bas ‘ches 
makers or merchants for less then 36s. 3d. ton. Those 
ducers who are well sold for the remainder of the year are 
36s. 6d. for No. 3. There are now numerous inquiries for tielivers 
over the first six months of 1885, and consumers are ready to pa: 
36s. 6d. per ton for that period. Makers, ppnene, exe shy, 
avoid committing themselves so far ahead, hope to do 
— season re-commences. ers for fi 
are tiful, 

The nominal 


314 tons, being a red 
tter place there was 


Rouen for the manufacture 
hours, and will be fitted with the latest improvements for collecting 


from | the bye-products. 


Middlesbrough, have in hand an order for 
i ist for firm in Spain. The 


tabs place on the 90th inst. but the place of meeti 
fixed, | Dr. 


The first for the session of the Cleveland Institution of 
es at Middlesbrough on Monday evening last. 
The and balance-sheet for the previous session were pre- 


sented and adopted. It appears that the membership is now about 
$10, including members, associates, and graduates. There is 
Habilition, but, as we 4 
ties, as out, the position wo' 

bal not a number of the leading members 
come to the rescue about a year since, and voluntarily paid double 

Mr. E. F, Jones, vacated 
the chair in favour of the president-elect, Mr. Alfred ©. Hill, 


numbered buyers, but wisely enough they did not press orders. 
To do so weal only be to depress prices. Some brands of Wilt- 
machines with other p 
ee ae firm had recently put down at the Swindon 
orks of the Great Western Railway Company for making a 
SAUIS on the results OL @ reception Which was accorded to opinion that before another ten years had iron under- 4 
deputation last week of the Railway and Canal Freighters’ Asso- | frames would become universal, if for no other reason than j 
: ciation by the chairmen of the London and North-Western, Great | the cost of timber; and the President observed that the F 
large introduction of iron underframes, which was already E 
practically universal in hot climates, would bring this class | ihe Tesuit, However, 
of work into prominence as an important branch of industry. In | Messrs. Hornsby c off the lead 
length that was altogther absurd, and i way engineers would 
consult a little more with the contractors and the tool makers, and 4 
burgy, 4s. 6d. to 5s.; good slack, 4s.; and common sorts about ' 
per ton. 
a Tass Mm Shipping has been dull during the tt week, and steam coal ’ 
ted at 7s. 6d. per ton. 
hange in the iron trade of 
Year we shall have a revival. Some of the makers are not so 
— Here is, However, ho really stronger tone im the | ton in advance of last week. Although some good orders have been ig 
market here, and the recent advance in Scotch pig iron is generally | received at the steelworks, no speci 1 aétivi is noticeable. Steel i 
; treated with indifference by buyers, as being due more specially to j 
temporary causes than to any actual improvement in the demand. 3 
Buyers here are certainly not disposed to follow any upward 4 
movement in prices, and although a little more has to be paid for ‘ 
Scotch iron where consumers are compelled to place out orders, 4 
there is no buying beyond absolutely imperative requirements. f 
There was only a slow market at Manchester on Tuesday, and wee 4 
the small for both pig and finished iron. With regard seldom change hands. 
to Lan iron there was no material change to report, THE SHEFFIELD DISTRICT Messrs. Connal and Co.’s stocks of pig iron, both at Middles- a 
still hold to 41s. r brough and Glasgow, continue steadily to decrease. At the former % 
. , for forge and foundry qualities delivered (From our own Correspondent.) place, the stock on Monday last uction q 
d offers at under this figure have been| THE downward of 110 tons for the week, at the la| tons, }< 
N > Du ly a small weight of trade doing, which is | concerned, still being a decline of 356 tons. é 
barely sufficient to take away the present limited output of the few | October, as discl The shipments of pig iron from the Tees are but moderate this 4 
local furnaces that are making common iron. Some of the district | totals of hardware month. The quantity exported up to Monday last was 22,212 tons, 
makers are showing rather a firmer tone, but there are still low | to be £349,010, or about 6000 tons less than during October, ard about 18,000 less i: 
creasing markets than during November, 1883, corresponding periods being taken. ' 
yan The demand for finished iron has slightly improved, but there is 
lls. 6d. no alteration in prices. Orders for ship plates can easily be placed Vi 
= m above these s or north-coun very 5 at £5 ton, and angles at £4 15s. on trucks at makers’ works, ky 
ttle inquiry is reported, and prices remain much same £5955 ; aay / pani cent. discount. Bar iron has for some time been in aq 
as last week, forge qualities being obtainable at about 42s. 4d. and ies, from £33, 19 better request than plates, and the price is firm at £5 2s. 6d. 
foundry at 44s. 4d. net cash delivered equal to Manchester. In| Bar, angle, and bolt show an increase on October per ton. Messrs. Jones Brothers’ rolling mills are again closed, E 
Scotch iron some brands are quoted at 1s. per ton above the prices ive totals being £169,424 and £188,533. The British East | the orders which had accumulated having been completed. There 
which were being taken last week, but this has had little or no Indies , from £20,389 to £35,547; British North America, from | is @ as eee for steel for various purposes, and the local 
£37,072 to £24,262; and Australasia, from £19,936 to £35,062— | works which manufacture it continue to be fairly well employed. § 
being the chief increasing markets. In pig iron the total value in | Prices are, however, exceedingly low, and show no signs of stiffening. 
October, 1883, was £385,192, and last month £282,910. Russia,| Atameeting of the River Tyne Commissioners, held on Thursday 
which took a value of £41,836 last month, is the only market which | last, it was reported that seventy-eight vessels were idle in the ; 
shows an improvement. The United States has corpo from FP on at the end of October. At the end of September the number q 
£94,964 to 209,579; British North America, from £23,231 to | idle was ninety-seven. : £ if 
£17,323; Holland, from £55,298 to £44,861; Germany, from|_ It is reported that the directors of the Western Railway of y 
£95,677 to £75,489. In h iron and plates there was exported France are about to erect eighty Simon-Carvé’s coke ovens near : 
last month a value of £335,450, as compared with £365, for ; 
October of last year. The increasing markets are Germany—from 
; £10,860 to £11,982—and Australasia—from £73,764 to £92.14: 
Italy shows a heavy drop—from £25,985 to £9976; Russia, 
£27,829 to £25,899 ; British East Indies, from £40,340 to £37,791. | _ Messrs. the Tees Side Iron and Engine Works ne eed | 
Steel rails fluctuate very curiously in the demand for pane a of stee 
markets. Russia, after ay blank, is again a customer, to the ill will 
trifling extent of £409; Sweden and Norway, which took £15,988 : : : a up to : 
in October, 1883, now takes £275; Germany, which had not taken | 180ft. long. The ——s and blooming mills are exceptionally 
strong, the standards of the latter weighing 20 tons each, and the 
rolls about 15 tons. A bloom shearing machine is also in hand, 
which will be capable of cutting steel blooms 12in. square. The 
weight of this machine will be 75 tons. The above firm are also 
a ear on plant for a large steel-making company in the North of ; 
ers’ 
es 
not 
four 
to £31,067 ; while, on the other hand, British North America 
value for last Month Was £340,009, a8 COInpared With £445,090 
Mi Paver Special LOUIS LOT Le U Ste L De 1883. h k f 
teel, unwrought, keeps diminishing for ign markets. 
France’s figures for October, 1882-3-4, and 
£9089 ; the United States, £53,751, The manager of the y-lane Ironworks, and one ie 
totals for similar periods are £136,505, original founders of the Institution. A hearty vote of thanks 


Nov. 14, 1884. 
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was passed to Mr. Jones. Mr. Hill then delivered 
an interesting address, in the course of which he 
made various statements on matters interesting 
to metallurgical eers. He alluded to the 
statistics given by Mr. I. L. Bell in his recently 
published work, showing what a large proportion 
of the cost of pig iron is appro} Tinted by the 
owners of the royalties of minerals, amounting, 
as it does e 
commented on the fact that in no other country 
do the yromente on this account exceed 9d. per 
ton, and urged that the great thing to be desired 
to meet the present depression in the iron trade 
was @ substantial lowering of mineral royalties. 
The programme just issued by the Institu- 
tion is an unusually attractive one. It promises 
a paper from Mr. Mansergh upon the new 
H Reservoir, about to constructed to 
his designs for the Stockton and Middlesbrough 
Corporation Water Board. The reservoir is part 
of various and extensive works they are about to 
pure wa’ without pumping more 
million gallons per week direct from the eo 
‘ees. 


Mr. Heenan, of Manchester, will read a 
on Tower’s spherical engine, the patent for which 
he has purchased, and which he is now manufac- 
ti on @ large scale, This paper will be illus- 
trated by an engine in motion, and a dynamo and 
=— lamps of various kinds will be super- 


he hy corn by means of chilled 
rolls be read. so one upon engine slide 
valves, by Mr. Thos. Westgarth, and another on 
forgings by Mr. T. Putnam, of Darlington. Alto- 
gether there is abundant evidence that the acti- 
“a vigorous institution is in no degree 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THE excitement in the Glasgow warrant market, 
noticed in last has continued during the 
mt week. No fewer than six firms dealing 
pig iron have suspended eee in conse- 
uence of the rise in prices. But if the business 
they were doing had of a legitimate instead 
of a highly speculative nature, a rise in price 
would have been an advantage to them, as it has 
been a benefit to others. Those who have failed 
are mostly young men not long in business, and 
ti their accounts oversold to an extent 
which could not have been anticipated. The dis- 
covery of the character of their speculations has 
induced a fear in the market that there may be 
others in a similar position; and many ers 
have, therefore, been proceeding with great 
caution in their transactions. 

The fluctuations have in one or two cases been 
exceptionally e, there having been, for 
example, a rise of 1s, a ton on Monday afternoon. 
The demand for pig iron for shipment is slack, 
and the shipment rather isfactory, t 
ing for the past week to 6783 tons, as compared 
with 8949 in the preceding week and 7574 in the 
corresponding week of 1 Since last rt an 
additional furnace has been put in t at 
Langloan, so that there are now ninety-six in 
ee against 101 at the same date last year. 

decrease in Messrs. Connal and Co.’s stock of 
for the week. 

Business was done in the warrant market on 

., receding at the close to 5 

A fair business was done on Tuesday forenoon at 

44s. ae 43s. 9d. cash, the afternoon prices 

being 10d. to 43s. 8d. and 43s. 9d. cash. The 

flat on Wednesday at 43s. 10d. to 
43s, 3d. cash. 
was 


To-day—Thursday— little 
done, and the quotatians were 


ds, 
taken place, and the figures as a w! are well 
tained. The quotations are now as follow :— 
Gartsherrie, f.o.b. at G w, per ton, No. 1 
5bs. 6d.; No. 3, 50s. 6d.; Coltness, 59s. 6d. and 


. 6d.; Gl Ardrossan, 
43s. 6d.; Eglinton: 458. and 42s.; 
Dalmellington, 48s. 6d. and 44s. 

The total shipments of Scotch pig iron to date 
for the year are 479,275, as com: with 566,363 
tons in the corresponding week of last year. There 
is now in the Glasgow warrant stores an aggre- 
gate of 580,000 tons, as against 587,000 tons twelve 
months ago. At the t moment the produc- 
tion is un to he considerably larger than 
the consumption. 

Notwithstanding the dull times through which 
we have recently been 
seems, still e in the iron trade. The late 
Mr. Walter Neilson, ironmaster, Summerlee, has 
left £300,777; and Mr. James Donald, ironmonger, 


In the malleable iron department there is a fair 

— of business doing, but prices continue 

low. 

past week’s shipments of iron and steel 
manufactures from the Clyde included three loco- 
motives for Bombay, valued at £5000; machinery 
to the value of £17,500; sewing machines, £2100; 
steel manufactures, £11,000; rails, £5550; plates 
and bars, £2100; other iron goods, £38,000. 

The coal trade in the Glasgow district has 
assumed a quiet phase. In the past week the 
shipments have been 15,205 tons at the General 
Terminus, and 6776 tons at the Queen’s Docks; 
at Ayr, 6842 tons were rr gt Troon, 7128 ; 
Irvine, 1134; Greenock, 142; Leith, 5000; and 
Grangemouth, 8200. Free on board at Glasgow, 
splint coals are quoted at 6s, 6d. to 7s. a ton; 
main, 5s. 9d. to 6s. 3d.; ell, 6s. 6d. to 7s. 6d.; 
steam, 8s. to 8s. 3d. The prices at the pits are 
from 1s. to 2s. less. On the east coast business 
lacks animation. Short time is being worked at 
some of the collieries in Fifeshire. @ prices for 
shi coal, f.o.b. at Burntisland, range from 
6s. 9d. to 7s, 3d. a ton, There is rather more 


, fortunes are, it | of 


demand for household sorts, but the inquiry for 
furnace coal is quiet. 

the last week or two, contracts have 
been concluded with Clyde shipbuilders for the 
construction of several sailing vessels. These are, 
however, quite insufficient to place the trade 
generally in a better position. At the end of last 
week a large number of additional workmen 
were discharged from the yards, and it is esti- 
mated that, in the Glasgow district alone, there 
are just now from 3000 to 4000 shipyard opera- 
tives without employment, Messrs. Elder and 
Co. have placed their men on short time—forty- 
five hours a week—in order to keep as many in 
their employment as possible. : 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tue Secretary of State has deferred to the 
influential deputation who waited upon him re- 
specting shot in collieries—so far as this, 

t he has di Mr. Wales, ap ieee , to 
select a test case, and try a fiery co iery “in 
such a way as he may think dangerous.” Of 
course oe will be taken so as not to 
j ise life. 

e autumnal season, with its falling barometer 
and murky air, has been again attended with 
colliery disaster. This time it has been one of 
the Company’s collieries, called the 
Pochin Colliery. ere, on Saturday night late, 
a terrible explosion occurred, and either seventeen 
or eighteen men have perished, and forty-three 
horses. A good deal of damage has been done to 
the pit. The manager is Mr. Stratton, a gentle- 
man of experience, and whose management has 
been characterised with marked immunity from 
these disasters. How the explosion occurred is 
as yet only a matter of tion; but the 
opinion tends to “ accumulating gas after the shift 
had ceased working, and smoking by one of the 
road men.” 

Activity continues in all the railway under- 
takings of the district—the various channels in 
formation for sweeping away the coal output of 
Wales; but I regret to add that the output itself 
continues, so far as the east of G hire is 
concerned, a little below the former totals. Prices 
are not only easy but orders few. 

Taking Cardiff, I find that in January last the 
coal shipments for that month came up to 
620,132 tons. In October they only reached 
571,298 tons. For the year, including October, 
the total coal sent from Cardiff has reached a 
trifle over six million tons. Newport, which has 
a d of coal, shows 
proportion, and its weekly averages are fairly 
ede . The total coal sent from Newport 
up to the end of October has been 1,407,246 tons. 
i Swansea, which also maintains its average, 
796,496 tons. 

The Newport total, like those of Cardiff and 

ongst the Newport coals, one of special value 
deserves to be a black vein of Abercarn. 
Of this coal a half million tons were despatched 
during the year by foreign and coastwise routes. 
The quietness which has fallen upon the coal 
trenching w iff, is more perceptible 
in steam en. house coal. Yet I do not draw 
gloomy forebodings from it. Contracts are be- 

ing to run out, and naval operations are 
ooming which will tend to or stations 
well stocked. I see that the ific (Liv 1) 
ree Sue just concluded a contract with the 
Bute ( 
tons. 


The [unfortunate fellows at Pochin Colli 
had, I hear, withdrawn from the Miners’ Provi- 
dent Fund—another sad instance of thoughtless 
inconsideration. During the past week we have 

at Di are warnings 
the necessity forjjoining this fund. At the next 
colliers’ meeting, on Monday, for the settlement 
of local questions, I hope that this will be brought 
on. 


m as ve 80 
Half ing a third one the 
prevai signs. I reco as m one in a 
month as is now done in twelve. During the 
whole of the present year the consignments of 
iron have been as follows: From iff, 74,706 
tons; from Newport, Mon., 98,754 tons; from 
Swansea, 3667 tons. ers are moving t, 
but whether any of importance will come here is 


“Th ‘steel ring” includ German 
e ” includes Y> 
and Belgium. Fracne and the nited States are 
getting a few who resent the “ring;” hence the 
semen Ae of making it wider, and including 
America and France. 

Tin-plate is in moderate demand. Ruling price 
ordinary coke, 14s. 6d. Penclawdd Works, 
with three mills, starts this week. 

A fine rope was turned out at Elliott’s, Cardiff, 
last week, for the North British Railway Com- 

y. It weighed over 24 tons, and was 5in. in 
eter. 

The viaduct on the joint Rhymney and Great 
Western line over the Taff, at Quaker’s Yard, is 
practically complete, the keystone of the last 
arch being is this week. Mr. — of the 

mney Company, was present at the ceremony, 
oat ae presented with a silver trowel as a 
memento of a very important work. Meakin and 
Dean, the contractors of the work, have been 
most energetic and successful in the undertaking, 
which has taken just one year to accomplish. 
The total length of the wed uct is 115ft.; seven 
square arches, semici , 47ft. span, and one 
skew arch, 52ft. span. The centre span is eli, 
tical, and the structure commends itself to the 
professional Ps as strong and symmetrical. This 
will give another route to Penarth, and connect 
Cyfarthfa works both with its collieries at Ponty- 
pridd and the various railway systems. 

The increase in the patent fuel industry of 
Wales is pyre BAe by the last returns, 
During the year has rted 142,000 tons, 
and Swansea 177,000 ore continues a 


tons. 
drug. Pitwood dull; prices about 17s. 6d. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Patent 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, 


8rd November, 1884. 
14,501. Butters for Sma.i-arms, &c., J. J. Talman, 
Harbled 


14,502. ORNAMENTAL Fasrics, W. Strang, 
vt &c., for Srreet Tramways, W. Deighton, 
~~) Ax F. M. and E. C. 8. Moore, 
Cuttery, C. H. Wood, Sheffield.—11th 


14,506. with CoLOURED 
ourus, D. Rylands, near Barnsley. 
14,507. Prorractor and Scaez, T. F. 8. Tinne, Liver- 


pool. 

14,508. Szconpary Batreries, A. H. Reed.—(B. Com- 
melin, G. Bailhache, A. L. de Virloy, and L. de Bousig- 
nac, Paris.) 

14,509. Gas-propucer Furnaces, L. A. Groth.—(W. 
Backer, Budweis. 

14,510. Brake Apparatus for Tram-cars, &c., T. 
Utley and J. Liddiard, London. 

14,511. FLusnine Apparatus, F. Cuntz, 


14,512. Gas Enoine Cuaroes, E. R. and H. N. 


ice, 
14,513. Macurvery for Burrine, &c., Woot, H. H. 
Lake.—(C. Obozinski, Brussels, and A. Darolles, Ant- 


werp. 

14,514. &c., Burtpers’ Mareriats, &c., W. H. 
and G. Hutchins, London. 

14,515. Nut-Lock and Bott, J. T. Foster, London. 

14,516. Firms, &c., for use Puotrocrapny, A. J. 
Boult.—(@. Eastman and W. H. Walker, United 


States. 
14,517. Fivins, F. Frick, London. 
ne ee for Boots, &c., H. Wilkie and W. Kaye, 
on. 
14,519. Rapipty Prixtinc Race Resutts, &c., F. R. 
park, London. 
14,520. Governine the Spzep of Compouxp Marine 
Enornes, C. Burnett, London. 
14,521. Water, H. Curzon, London. 
14,522. ATmospHERIC Door CLoser, F. Jupp, London. 
14,523. Supportine Casks, &c., W. Walker, 
14,524. Lirrinc Apparatus, G. Allix and H. G. Trud. 
of Lapres’ Stays and B 
14,525. CoMBINATION 
Francis, jun., London. res 
14,526. Exrractinc Mecuanism of Drop-pown SMALL- 
arms, J. Deeley, jun., London. 


4th November, 1884. 


14,527, Perroteum Lamps, D. London. 

14,528, Tunine Pianorortes, T. G. Barnes, Guernsey. 

14,529. Rapiau Lives, J. B. Foxwell, Man- 

14,530. ARRANGEMENT of REFRIGERATING CHAMBER, W. 
P. Thompson.—(J. F. Hanrahan, United States.) 

14,581. Manuracrure of Raitroap Spices, &., W. P. 
‘Thompson.—(Z. Acheson, J. M. Duncan, and H. L. 


vi 
14 of Satt from Brrxz, H. White- 
and R. Hodgson, Li 

14,584, Pristine Macuives for TexTiLe Fasrics, F. A. 
Gatty, Manchester. 

14,535, SprEapDING INDIA-RUBBER on to WovEN Fasrics, 
Markus, Manchester. 

14,536. Preventixnc Woop Keys vusep for Securine 
in Tuer Cuairs from WoRKING T. Rich- 


mond, Nottingham. 
Arr Bep and Fixtures, E. A. Scott, 
on. 
14,538. Sarery for Neckties, J. J. Rugg, Birming- 
14,539. VeLocipepes, W. Spence and R. E. 
Phillips, 


14,540. VeLocirgpes, J. Sharp, Birmingham. 
14,541. Lockxine Nuts of Screw Boxts, D. Smith, 


m. 
14,542. Tee Fors, F. Vorck, London. 
14,548. Smoxe Consumers, G. W. Mears, London. 
14,544. Macuine for Currinc Fasrics, 
C. White and M. Holzman, London. 
14,545. WRincine and Manoiine Macuies, J. Mackey, 


on. 

14,546. Twin W. J. Riley, London. 

14,547. Incanpescence Exvecrric Lamp Hotper, 8. J. 
Coxeter and H. Nehmer, 

14,548. Evecrric Batreriss, P. M. Justice.—(F. Van 


‘ustice. B. Thomas, Paris. 
for Lockets, &., J. 


14,551. Manuracrurs of Coxe, J. Jameson, London. 

14,552. MeRcURIAL Arr or Vacuum Pumps, G. Davidson, 
R. C. Jackson, and J. B. Duncan, London. 

14,553. Carpons for IncanpEescent Evectric Lamps, 
so ogg R. C. Jackson, and J. B. Duncan, 

on. 

14,554. Arn VENTILATION, J. 

14,555. Gas Burwers, A. J. don. 

14,556. Covers for Retorts, H. Simon.—{The Berlin- 
Anhaltische Maschinenbau-Actien Berlin.) 

14,557. Isrormation TaBLes for Rartway Stations, C, 


Day.—{ Messrs. Brandon, United States. 
14,558. Brakes, H. J. Haddan.—(H. Flad, 
United States.) 
14,559. Guys, H. J. Haddan.—(A. Bastman, U.S.) 
14,560. Gatvanic Batrery, H. J. Haddan.—(Evectro- 
Richard Bléinsdorf, Frankfort-on- 
ain. 
14,561. Purnrryinc VecrTaBLe Extracts, J. Doutre- 


ndon. 

14,562. CooLine &c., M. Philips, London. 

14,568. Propuction of ALuminium CHLORIDE, W. 
White, London. 

14,564. Tunes, E. de Pass.—(P. B. Secrétan, Paris.) 

14,565. Mats, R. B. Black and W. Jones, London. 

14,566. CaRRIAGES PRoPeLLED by Foor Power, J. 
Bickmore, London. 

14,567. Roor Wrspows, G. Connell, London. 

14,568. Bicycigs, J. White and J. Asbury, London, 

14,569. VeLocipepes for Two Rivers, M. D. Rucker, 


mdon. 

14,570. VeLocrpgpes, M. D. Rucker, London. 

14,571. PREveNTING Waste in Woot, A. H. Illingworth 
d J. Tarbotton, 


and J. , London. 
AMBULANCE CARRIAGES, O. Polenz, 


mn. 
14,578. Arracuine the Sappie to VELOcIPEDEs, F, 8. 
Liley, London. 


and | 14,574. Suurrizs, A. G. Brookes.—(C, H. Petzold, 


14,575. Braxes for Carriaczs, M. Schleifer, 

14,576. Ris Macuryes, G. F. Redfern.—(D. 
M. Redmond, U.8&.) 

14,577. Automatic Cut-orr G. Fletcher.—(J. 
H. Man, U.8.) 

14,578. PapDLE-wHEELS, J. Bramall, London.—30th 
884, 

14,579. Heevs for Boots and Suozs, G. F. Redfern.— 
(H. Baumgarten, Vienna. 

14,580. SHoz Brusn, G. F. Redfern.—(M. Clunet, sen., 


Boarps of Frames for Sriwwina, &c., J. 


The ECHANICAL Toy Raitway, G. F. Liitticke, 


on. 
Srups, Butrons, Sourrarres, &c., W. Buckwell, 


on. 
and 14,566, Ciosixc the Mourns of Hottow W. 


uckwell, 
Borine and Excavatine, &c., W. Buckwell, 


ion. 

— Cases for Goons for Storacz, &c., W. Buckwell, 

14,587. ArtiriciaL Lea’ A. M, Clark.—(H. Schwa- 
bacher, Paris.) 


14,589. TurnstTiLe Reoisterinc Apparatus, H. H. 
ake.—(F. 0. Deschamps and the Philadelphia Patent 
Rights Company, U.S.) 
5th November, 1884, 
14,590. Maxinc ExrernaL upon Borris 
Ecks, &c., 8. Skerritt, 
14,591. Rowex for PerroLeum Burners, W. K. Fulley- 
love, Rugby. 
Sares and Stronc-room Doors, G. 0. Talbot, 
irmingham. 


14,598. Increasinc the Erriciency of Stzam Borer 
Furnaces, J. Whittle, Bury. 
14,594. Securmnc Siiupine Doors, G. H. W. Alderson, 


14,595. Auromatic Governor to Prevent Racine in 
Marine Enorves, J. Glover, jun., South; 
14,596. CooLens, REFRIGERATORS, &e., w. and A. 
yy, Burton-on-Trent. 
and Dousiine Corror, &c., W. Leach, 


14,598. Hyprants, W. L. Baker, London. 
14,599. Weavine and Currixo VeLvEts, &c.,J. Knowles, 


— Game of Trap-Bat and W. Warburton, 
14,601. Dynamo-ELEcTRIC Macuines, G. F. Chutter, 
Lames, W. J. Gregory, near 
Oxstaintnc from ALKaLt Waste, J. 


jummer, Glasgow. 
14,604. Hoistinc and Traversinc Heavy Bopres, J. 
eiklejon, 
14,605. Pacxina for Pipzs, 8. Turner and J. Beil, 
Manchester. 
14,606. Inp1a-RUBBER Hose Pires, 8. Turner and J. 
Bell, Manchester. 


ll, 
14,607. AsBesTos-METALLIC CioTH, 8. Turner and J. 

Manchester. 
14,608. StreTcHING Woven Fasrics, J. Roberts, Man- 


14,609. Apparatus used in the Mawuracrure of Parrr, 
J. Robertson, Manchester. 

14,610. and Dovsiine Corror, &c., R. Curtis 
and J. Wain, Manchester. 

14,611. AvromaTicaLLy RecuLatTinc the Ciosixe of 
Doors, J. Howard, Erith. 

14,612. Cueck and PLAIN Fismine Rexx, 
8. Allcock, ditch. 

Wire Sprinc Fastener for Umprenias, &., 
Turnock, Stock 

—25th September, 1884. 
~ Wartzr Fitters, J. Howlett, 
Horticutturat Burtprses, E. 
14617. Parine, &., Boots and Sxozs, T. Gare, 
London. 


14,618. STENCH A. Parkinson, London. 


14,619. CaNDLESTI W. Birmingham. 
Hand and 


H. J. Venables, 


on. 

14,621. ArtrrictaL Stone, J. Hatfield, London. 

14,622. TorpEpogs, A. W. Slater, 

14,623. Surps, R. R. Symon, London. 

14,624. SHattow Drart Canog, G. J. Tagg, London. 

14,625. AupIBLE SIGNALLING APPARATUS, J. Steven 
and T. London. 


14,628. Guwiocks, J. B. 
PortaBLe Street SaLoon for Savine Lirz at 


ga, W. Hutchings, London. 
14,630. W. E. Gedge.—(E. Gordon, 
United States. 


ne 
14,631. Hoox and Evs, H. W. R. London. 
14,632. SHarr Tuc for Harness, T. W. London. 
14,633. Grixpinc Mitts, W. N. Nicholson and W. 
Mather, London. 
14,634. Cosine the TaPHoies of Beer Casxs, &c., J. 
Minnitt and J. H. Vickers, 
14,635. Srreer Rartways, A. J. Boult.(@. Pardy, 


United States.) 
&c., A. J. Heys and 8. Salkeld, 
ianchester. 
14,687. PReParine Hanks or Sxems of THREAD, BJ. 
B. Mills.—(J. M. iére, Charlieu. 
14,638. Desiccation of the Arm Supriy of Furnaces, 
Cochrane, Lon 


e, don. 

14,639. Errectinc the Transrer of Dxsicns from 
PLares or LITHOGRAPHIC STONES to MetaL ROLLERS, 
G. R. Hugon, London. 

14,640. Corrox, A. M. Clark.(@. 4. 


4,641. Coy 

14,642. Movuxps for Castine CyLinpricaL Forms in 
Sreez, &c., J. Whitley, London. 

14,643. Umpretya Frames, W. Hoyland, London. 

14,644. low Macurves, H. Walker, 

14,645. Nozzies of Breer Enorves to Prevent 
A. E. Adlard, London. 


6th November, 1884. 

14,646. Carrs, J. Davenport, Manchester. 

Compressinc APPARATUS for Sizos, Sir J. T. 8. 
Richardson and R. G. Morton, G! fe 

14,648. Merattic Roorme Stats, J. Samuel.— 
Messrs. M. and L. Samuel, Benjamin, & Co., Canada.) 

4,650. Taps, 

14,651. Weavine Cauico, &., W. J Blackburn. 

14,652, TELEPHONIC APPARATUS, J. Glasgow. 

14,658. Damasxs, J. Mi 

14,654. Coverines of Rart- 
way Waco: . Hay madon. 

14,655. Use of ond Inpucep Execraic Cur- 

14,656. Cicar, &c., Boxes, J. erson, Glasgow. 

14,657. ComBINED CrINoLetre and Sxret, L. A. 
Robotham, South Wimbledon. 

14,658. HEEL Piates for Boots and Sxoss, J. Marrison, 
London. 

14,659. Winprnc Yarns, R. Broadbent, Halifax. 


14,662. Boots and Sxoss, T. Laycock, 

or Drivixc Macningry, E. 
arshall ips, Birmingham. 

14,664. Rir.e Sicht Exevators, &c., J. H. Steward, 

14,665. Wer Srovinc Frames, J. Erskine, London, 


The agitation of enginemen continues, 
threatens to become serious. They want assimi-! _U.5 
lation of wages, and reduced hours, 
the 
giving ‘he Be "of the Bpecifieation. 
mistake has been made by looking at THE | | 
Index, and giving the numbers there found, which 
finding the numbers of the Specification. 
Applications for Letters Patent. f 
Whee been “communicated,” the 
name and address communicating party are 
printed in italics. : 

imington. 

chester. 

14,532. Drivina Gear for &., D. Ro 
4 firmer in price, and leading qualities required are 
4 increasing; but there is no change in seconds or : 
in small steam, and as long as coke is slack in 
demand this will continue. <7 
43s, cash. 
Although there has been less doing in makers’ 14.658. Baacne. 3 
14,627. Looms, Ratcliff and J. Batley, London. 
6d.; Langloan, 58s. and 52s, 6d.; Summerlee, mdon. 
54s, and 47s. Calder, 54s. and 48s.; Carn- 
broe, 51s. and 47s. 6d.; Clyde, 485. 6d. and 
45s. 3d.; Monkland, 44s. 6d. and 42s.; Quarter, ; 
43s. 9d. and 41s. 6d.; Govan, at Broomielaw 
44a. and 42s.; Shotts, at Leith, 4s. Od. and : 
. 6d.; Carron, at Grangemouth, 49s. ( ially 
selected, 53s. 6d.) and Kinneil, at Bo'ness 
he. is. 
i + 

14,660. WEIGHING SCALES, O. Knets' 
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for Croaxs, &c., L. Simmons, 
14,667. Puscnrsc Nam P. A. 
on. 
1 Horsesnor Nats, P. A. Nilsson, 
ion. 
1 Maxixc Horsesnor Nars, P. A. Nilsson, 


on. 
14,670. Opentnc and Ciostnc the Rowe of Hansom 
2 Pollok Mitchell, 6 Glasgow. 
671. ANCHORS, ok an 
Recovery of Try from Bonar, &c., 


Ls, 
14,674. VELOCIPEDE, on. 
14.675. LOWERING Goons on Waarves, &c., E. A. 


Oley, London. 
Drawinc-orr Cuampacne, &c., J. and W. W. 

1 zine SicNat Licuts ESSELS, 
Philad Philadelphia, U.S. 


14,678. Frurertnc PaRaFrine Ons, B. H. Remmers 
and J. Williamson, London. 
14,679. WarerPRoor Coats for Drivine, &c., J. Bales, 


W. P. Smith, London 
14,688. ADVERTISING, W. A. Roberts, London. 
Propuctne Motrve Power by Sream, M. P. 


Boulton, jon. 
by Gas, &c., J. R. 
14,686. Licutnovses by Om, &c., J. R. 


Wigham, Lon 
14,687. Frese Ar to DWELLING-HOUSES, 
W. R. Lake.—(Z. Delore, 


J. Brougham.—(A. Sailler, “Withowits) 
7th November, 1884. 
14,691. Coop for Rearme Caickxens, H. Walker, 


14,692. Courimves for Rampway Carriaces, &c., W. H. 

Adcock, Fazeley. 

14,693. Avromatic of by 
Execrricity, C. Ford, Half: 

14,694. PREPARING Fixtxcs for Brrr, &c., T. Hors- 


burgh, Birmingham. 
14,695. Sz.r-acrinc Muuzs, J. Manchester. 
14,696. Brass Fenpers, E. Horton, Birm: 

VENTILATORS and Cow1s, G. J. and 


essenger, London. 

14,699. OrrrcaL InsTRUMENTs, T. 

14,700. Farry SUBSTANCES, W. 

son.—{M. Julien and M. Bluwmski, Odessa.) 

14,701. Wrameme Macuives, W. H. Blackwell and W. 
Chan’ ooley. 

14,702. CURTAIN Poxzs, E. Davidson, Sheffield. 

14708. Screenmnc AsHes, &c., W. J. Green, 

14,704. Wrrework of ScREEN made in ONE Piece, W. 
Green, Sudbury. 


14,705. W. Sandbrook, London. 
Carps in &c., M. Turnor, 
mdon. 


on. 
14,708. or Featuer Vatve, J. J. and T. I. 
Day, on. 
Free 
Tramway Locomotives, J. 
and C. J. W. Jakeman, 
1 Bricks, A. Mackie, 


and Earruquake-Proor Houses, J. N. 
Breap, P. Pfieiderer.—( Messrs. Werner 
, Cannstatt, 

arr, or Gas Encnves, 8. Robinson, 

14 715. &c., Sasues, W. W. Nicholls, 
2don. 

Corrive and Frrewoon, F. Kingston, 
don. 

14,717. 

and Gass, 

14,718. Recorprxe Casn Recerven, 8. Firth, London. 

14,719. and Sacks, E. P. Alexander. 
Cail ironville.) 

14,721. Cement, H. E. Lille) 

14,728. E.ecrric Generators, C. Parsons, London. 

14,724. Cases for Hoiprse Biscorts, &c., A. Watson, 


14,725. RENDERING TexTILE MATERIALS WATERPROOF, 
A. J. Boult.—(0. B. B. Hiller, Berlin.) 

14,726. Vessets for PRESERVING Liquips, W. R. Lake. 
+A. J. Gay, near Coulaure.) 

14 727. and Scourrse Grary, T. Inglis, 
London. 


14,728. PortaBLe Batu, J. Webber, Greenwich. 
8th November, 1884. 


14,729. Inzecrors, 8. Borland, Manchester. 
14,730. Fasric for Catapiasms, &c., C. Leslie, Man- 


14,731. _Srmetoumxc Crore, &c., H. 8. H. Shaw, Clifton, 
and W. . E. Kerslake, 

14,782. WATcHEs, G. F. Jacot, Neuchatel. 

14,788. Horses, J. M 

1 Soprum and Potassium, J. Anderson, Broughty 


14,735. 85. VEGETABLE &e., T. G. 
Young and 5 . Pettigrew, 

44,736. EL, &e., J. Riley and pe. 

14,787. EXPLOSIVE Cuarces, E. J. Mills, G 

14,788. Tremsc-mw Warps, J. P. Binns, Halifax. 

14,739. Looms for Weavine VeLvers, &c., J. Cryer, 


chester. 
14,748. Door Mart, T. B. Camelford. 
14,741. Dossy for Fancy Goops, P. H. 
Hartley, Keighley. 
— J. Cornelius, Lon- 
mrs. er Pomel Bars of Merat, T. L. Ellis and 
14, 744. a Saws, A. Breuker, Barmen. 


Ellis, London. 
Incots, &c., E. W. Richards, 


on. 
14,748. or CompressinG, M. Amos, London. 
14,749. Creatine ArtiriciaL Dravent in Stream 
N. Evans, Lon: 
14,750. ames and WuEELs rx CARRIAGES, &c., J. Pear- 


son, London. 


14,751. ApvERTIsING, A. 
14,752. VenTILaTiInc Sewers, W. Paulson, Lough- 
18E-EXTINGOISHING ComPpounpD, C. H. Royce, 


14,758. 
London 
14,754. Vessets Livep with Leap, &c., C. J. Galloway 
and J. H. Beckwith, London. 
14,755. Gzar “for Srewinec Macurvzs, J. P. M. 
—{B. Petzoldt and 0. G. Deil, way 
14,756. Copyinc J. P. Mil- 


0. 
Sexr- SUPPLYING | Water Brusuzs and Brooms, 
CaNDLE-SHADE G. T. OC. Beaumont 


maxinc, W. E. Gedge. 
ROIDERY for 
—(L. Rondet and Co., Grenoble.) 


14,760. Spring Morors, 
14,761. 
don. 


Motor 
of HamMoces and Cots, G. Turner, 


14,762. CARRIAGES, &c., G. Turner, London. 
14,763. Coats, &c., G. Turner, London. 
Sueer Merar Cans, EB. Edwards.—(B. Norton, 
Gas Enornes, J. McGillivray, London. 
14,766. Boat Disencacrne Gear, D. ‘Gray , London. 
14,767. Daivine Mecuanism for &c., H. J. 
Barnier, Libourne.) 
14,768. Warrers, A. J pout U.S.) 
14,769. Taps for MEASURING ‘Liquips, 
G. H. Ellis, London. 

14,771. Batt VaLves, London, 
14,772. ag the 

RS ‘orst T. Dryden, don. 
Suarep 


A. H. Reed.—(4. 


1 for ComPRESSING 
J. Lardon, London. 
14,774. 74. Gas From Hy 


with the crank pins O and a, the link d, the shaft X, 
provided with 


gear Z, relativ vo with the shaft L, su 


stantially as and for the purpose herein described and 
shown. 


805,537. SketeTon Gun Stock, Frederick 
Schwatka, Vancouver Barracks, Wash. — Filed 


Michaux, Paris.) February 2st, 1884. 
14,775. Layrye Woop Pavement, J. Halley, London. Claim.—{1) A fol skeleton gun stock or 
14,776. Coatinc Surraces, &c., A. Parkes, | stock extension pivot to s upon 
14,777. ComBINED and same, substan: (2) The 
of Exporsine Stamps, E. M. Ri articulated folding skeleton gun and 


14,778. Door C. Webb, London. 
14,779. Dywamo-ELEcTRIC W. R. Lake.—(Z. 
Bolimann, Vienna.) 
10th November, 1884. - 
14,780. Anmovur Bett for Sips of War, E. Kent, 
T. P. Wood, London.—12th March, 


14,782. Some Gam, tend. 

Mortons for Enorves, R. Wyllie, 

‘Mernrcat of H. H. A. Smith, 
Market Rasen. 

&c., H. H. Red- 


Locomorrve Sream Ena! E. Hunt.—(W. J. 
14, INES, ( 


Ha: 
Burps for Wixvows, W. Lindsay, | 


for Forminc Ovat, &c., 
a J. P. T. Slade, Manchester. 
789. FASTENING ‘Tips to Boor Hezts, J., P., and A. 
Cave, Higham Ferrers. 
14,790. Arr, &c., BELOW the Surrace of 
OLTEN Merat, J. R.- 
14,791. Penciis, C.and W. T. Smith, 
g~i Heatinc Dre Pors, D. Dawson and H. Broad- 
14,798. Srramvers for Part, Mux, &c., T. Batty, 
Form of Rartway UNDER-CARRIAGE, 
London. 


. Corteen, 
14,795. Apvertiser, W. Corteen, 
London. 


14,796. Cocks, R. Daelen, London. 
Cramp, C. Spratt and A. C. Churchman, 
ion. 
&c., Prirrer, &c., F. Sandil- 
14,799. Hanp-pressure Roratinac Apparatus, A. 
on. 

14,800. Furnaces, J. E. Bott, London. 

14,801. Mov.prne, J. E. Bott, London. 

14,802. for Atmentary, &c., Purposes, J. 


Hooker, London. 
803. SEALING J. Hooker, London. 
ABLE Corry, &c., C. Ibbotson, 


14,805. Empossep Woop-GRAINED Paper, A. and ©, de 
Bourbon, London. 
Drvyine A. and C. de Bourbon, 
on. 
14,807. Macutwes, C. A. and H. Kitson, 


14,808. OrwamentaL Screen, &c., G. Tuck, London. 
14,809. Prerroteum, &c., Lamps, P. Jensen.—(F. &. 


Svenson, Sweden.) 
Ivorzasine the of Coat Gas, J. H. 


14,811. BIcycies, J. K. Starley, London. 
14,812. Pressure Recuators, R. R. Beard and W. H. 


Ra 

14,818. A. M. Clark.—(C. L. and 
C. B. Green, U.8&.) 

14,814. Markers, A. M. 
Jenkins, New Zealand. 

14,815. A. 


14,814. &., of 
kland, London. 
14,817. Steam Enotes, J. Kirkaldy, London. 
14,818. Current R H. Cc. , Lewisham. 


. J. Bryan, London. 
UBBER Hose, J. Y. Johnson.—({J. H. Cheever, 
14,822. Purtrication of Water, J. Y. Johnson.—(A. R. 
Leeds, U.S.) 
14,823. Drivinc Betts, J. McDougall, London. 


BELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


PLANING MACHINE, George 
October 9th, 1883. 


.520. SHAPING AND 
Juengst, New York, pay 
Claim.—{1) In 
combination, with 
shaft L, 


(8) na 
keleton combination of the 


plates D Dl, the 

Hom im felation with each on and the em or opera- 

or 

pu 

skeleton gun stock, 

the combination, BC, of 

pivotted or essentially as and for the 

purpose herein set forth. 

305,545. Drip Cur anp Bryper ror Part BrusHes, 

T. Sutton, Urbana, IU.—Filed February 12th, 
Claim.—The combination, with a paint brush and 
fi around the 


an elastic binder D, Cy base of 
the handle and the head of brush, of the drip cup 


to prevent 


sleeve and handle, substantially as a 


Howe Szar ro! 


interm 


,655. Purtey-Box, James M. Aubery, Chicago, IU. 
—Filed 19th, 1884. 
A. pulley-box A made of cast iron or 


with a rim 
to the frame which 


and construction of the cover F, be ea @, and 
the oil-box E, all substantially as set forth. 
Pomp Booker, Christie Chase, 
ohnstown, Ohio.—Filed November 
chain bucket, the combination 
with the flat disc hy flexible mate: having the 
tion 2 near ii of the threaded and 


(305,667 | 


$05,'714. Device, dem, 


Rochester, Pa.—Filed 11th, 1884, 
Claim.—({1) having 
extending from on to the other, the rte pieictine line 
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Rorary Swear ror Piare Work. (Illustrated.) 
Herr’s CenrrirucaL Pump. ( 
Description OF AN Earty ELECTRO-MAGNETIC 


Borer EXPLosions .. .. «+ «+ 873 
Proresson ow Fans .. .. .. 873 
CaemicaL 1x Sourn 
Tae Mancuester Sure Canar. (Ilustfated.) .. 875 
Taz Heserterm Avcromatic Co: Brake. 875 
Tue Canapa Locomotive Works .. .. .. 876 


Lerrers To THe Eprror— 

Goons Roor, Carnac Briscoe Terminus. 

Pressure or Vacuum ror ConTinvous 876 
Tae Biock on Loxpow Buivor is 
Tue Expansion or RAs 


Norges rroM SHEFFIELD .. .. 
Nores rrom THe Nort or ENGLAND .. .. 


i 
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ABSTRACTS OF PATENT AMERICAN SPECIFICATIONS. 
PaRaGRAPHS— 


uefaction of Gases 
Railway Works Junior Engineer- 


Navat ENGINEER APPOINTMENTS.—The fol- 
lowing appointments have been made at the 
Admiralty :—William Siddorn, chief engineer, 
to the Rifleman; James J. Walker, engineer, 
to the Cherub; and William Hudson, engineer, 
the Palmira. 


to 

Ay aoe fine tin from New South Wales 
in I ae that of any previous 
Gate th tin-fields opened; but the export of 


tin ore is less than that of any previous year, 
which is fact, as evidencing the 
progress e in smelting tinore. Taking ingots 
and ore together, the export as regards quantity 
exceeds that of any previous year. 


Epps’s CocoA.—GRATEFUL AND COMFORTING. 

—* By a thorough knowledge of the natural laws 
which govern the operations of digestion and nutri- 
tion, and by a careful of pro- 
perties of well-selected Mr. Epps has pro- 
vided our breakfast tables with a 
flavoured beverage which may save us many A spa | 
doctors’ bills. It is by the judicious use 
articles of diet that a constitution may begradually 


: = up until strong enough to resist every ten- 


ency to disease. Hundreds of subtle maladies are 
Hotes around us ready to attack wherever there 
isa weak point. We may escape many a fatal shaft 
by keeping ourselves well fortified with pure blood 
and a ly nourished frame.”—Civil Service 
Gazette. e simply with boiling water or milk. 
Sold only in packets, labelled—‘* James Epps & 
Co., thic Chemists, London.” — Also 

of Epps’ 's Chocolate Essence.—[ADvT. ] 


Brg. (Q\ 
14,678. Covertne ELecrricaL Conpuctors with PLastic >> ©) ( ) 
Q 
h FAN. 
on. 
14,680. Sroprers for Borries, A. W. Birt, London. 
14,681. Soap, C. R. A. Wright, London. 
relatioi having a perforation p, near its lower edge, to coincide 
folding with the perforation of the disc h, and a central 
waved threaded aperture to engage the threads of the pin, 
whereby the disc may be adjusted to the walls of 
| 
14,688. CarRBURETTED Are as a Motor, W. R. S 
Lake.—{C. C. Lallement, Paris.) 
14,689. Screw Prope.uers, B. Dickinson, London. 305.714 
"4 
aX 
. Re. 9 of the teeth of which is in the surface of a sphere of 
: the diameter of the polar axis of the globe, in com- 
’ F bination with a shalt extending through or in line of 
Qe. “3 its polar axis. 
} 
Tae Hawkessury New Sourn Wass. 
Visits in THE Provinces—Messrs. Rosinson’s 
.. ... cc os. oe ov 
Provesson ELGAR ON SHIPBUILDING ..__.._—.. 
369 
369 
369 
14 369 
14 
Engine. (Illustrated.) .. .. .. 370 
GasHotper, Coventry Gasworks. (Illustrated.) 370 
.. 2. oc oc os 
MIBCHLLABBA .. cc oc cc os S71 
Leapinec ARTICLES— 
London. 
305,545 
B i 
A 
‘ ondon. 14,819. Crank Smarts, J. Patterson, jun., London. B, said sleeve resting on 
14,820. Sarery Gear for Startinc WHEELS of ENGINES, id the base of the handle 
W. Pratt, Brooklyn, N.Y., and Campbell P. Higgins, 
Philadelphia, Pa.—Filed April 22nd, 1884. 
wa ring of metal secured in position by means of an 
expanded nipple. (2) A riog forming a raised hand 
A 
tool slide F, the 
crank H, the con- | : 
the link 6, the shaft X, provided with gear Z, arranged | at 
excentrically and — to operate with the shaft nena 
L the -fro motion of the cutting tool, 
as herein set foi (2) The arrangement and com- OO} 
Bk 
A 
ies 
14.746. Sewinc Machines, JW. Ramsden os ar | P| NY | hole seat on one side of a sheet of metal and a stiffen- 
— Se — ep ing ring on the opposite side, in combination with a 
[o_o = nipple expanded into the inside and outside rings 
N N and the plate. 
N 
N N 
|. 
Ny = 
) 12 O90) N | or bearing D to fasten the box 
ah N | 305, 655} 
ey 
D 
bination of the tool slide F, the shaft L, Provided with ay: 
dise N, the crank I, stud J, the 
feed-screw n, the bevel gear R, shaft Q, eh supports a gag py Ot and for the pur- 
P, the ratchet wheel p, the pawl t, lever s, nut /, | pose specifi: (2) In a pulley-box, the combination 
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THE STRAINS ON CIRCULAR LOCK-GATES, 
No. I. 
By OC. H. Romanzs, 

Mr. Perer W. Bar.ow’s investigations on the subject of 
lock-gates* show that curved gates give greater strength 
than straight gates, and so permit a reduction in the 
cost of material, and also the nearer the curve can be 
preserved in the true figure of an arc of a circle the 
greater the strength of the gate. Let A B and BC, Fig. 1, 
re nt a pair of gates meeting so as to form an arc A BC, 
We shall in- the first place investigate the directions and 

itudes of the forces which will maintain the gates in 
their circular form. We shall then proceed to determine 
what radius to use, with a given span, in order that the 
quantity of material in the gates may be as small as 
possible; or, in other words, to determine the most 
economical form to adopt in practice for a pair of circular 
lock-gates. The gates have to sustain the pressure of water 
upon their convex surface, and this pressure, we know, 
sare acts normal to the surface against which it presses 
at every point. Hence the pressure at every point of the 
surface A B C is towards the centre O of the circle. 


FIG 


“me es 


Let p, estimated in terms of some unit of weight, denote 
the pressure of water acting on unit surface of the gates. 
Resolve the total water pressure on each gate into two 
pressures acting ‘at right angles to each other. That is, 
resolve the normal pressure on A B into a pressure n- 
dicular to D B, and similarly with the pressure on the ~ 
CB. The pressure on each prouseme to ADC 
will then be p x BD. It should be observed that the 
pressure » must be expressed in terms of the pressure on 
the square of the linear unit of measurement, in which we 
reckon DCand BD. For instance, if we take D C and BD 
in feet, then the pressure » must be estimated in tons, say, 
on the square foot. 

Now, the pressure ndicular to A DC is resisted by 
the quoins at A and C. Let it be represented by FC per- 
= icular to ADC for one gate, then FC =p x DC. 

t @ represent the angle BOC, and r the radius O C, then 
FC=prsin.@. Resolve the re F Cin the direction 
of the tangent at C, that is C B, and F E parallel to A DC. 
Now EC = FC cosec. @, but 9, therefore E C 
=pr,and FE = pr cos. @ e pressure perpendicular 
to BDO wes chown to be x BD. But BD = 
BO-OD=r-vrcos.6@ Therefore the ure per- 
pendicular to B D Ois pr — pr cos. 8. is pressure 
must be resisted at B, for the quoins are not supposed to 
offer any resistance in the directions CD or AD, For the 
same reason, the pressure F E must be resisted at B. 
Therefore the whole pressure at B is pr — prcos. @ + FE, 
that is pr, the same as the pressure in the direction of 
the tangent at the quoin C, and similarly this pressure is 
met by an equal and opposite pressure from the gate A B. 
Draw adc parallel to KDC, en the pressures at a and c 
will be the same as those at A and C, for the pressure at 
every point of the arc is equal in magnitude, and its direc- 
tion is always that of a tangent to the circle at every point. 

Having now stated the principal strains on a pair of 
circular lock-gates, or more correctly speaking, on a pair 
of lock-gates in the form of a circular arc, we now come 
to the second part of our investigation, viz., the deter- 
mination of the radius to use, with a given span, in order 
that the quantity of material in the may be as 
small as possible. The pressure of water against the 
convex surface of the gate was found to cause a pressure 
on every cross section of the a perpendicular and equal 
to the radius of the circle multiplied into the intensity of 
the water pressure, measured, say, in tons on the square 
foot. That is, the pressure on every such cross section is 
Let bo af the cross section for one ton 
of pressure, then mpr will be the area of the cross 
section of the gate, and as the pressure is uniform all 
round the gate, the area of the cross sections will also be 
uniform all round. This area multipled into the length of 
the gate will evidently give the cubic content of the 
material in the gate required to resist the pressure of the 
water. In Fig. 2, let the angle AO B= 6 = are sin. 


<, where ¢ is half the span and r the radius of the gate; 


then r @ = rarc sin, S = length of gateA B, Therefore, 
the cubic content of the material of the gate is, 
Q=mpr* are sin, 


Suppose we wish to construct a pair of gates witha 
total span of 80ft. By substituting various numbers for 
the radius 7, in the equation beginning with the value, 
r =c = 40ft—for this would give a semicircular pair of 
gates A B'' C, Fig. 2—a series of values of Q will be 
obtained, and it will be found that these values gradually 
decrease and then gradually increase. The radius corre- 
sponding to the smallest value of Q will be nearest to that 


* Trans, Inst. Vol. i, 1836. 


which is ong The following table contains the cal- 
culation of the equation for a series of values of the radius, 
The quantity m x p is taken equal to unity. No error can 
arise therefrom, as m p is a constant depending on the head 
of water and the strength of the material of which the 
gate is to be made :— 


Value c= 40ft. at centre 
of radius} 12 Are sia. Q AOBU to AOB. 
in feet. r Fig. 2. 
be Min. 
40 1600 arc sin. 1°0000 = 1°5708 2513 0 
41 1681 » «99 09756 = 1°8494 2268 77 19 
42 1764 = 1°2610 2224 72 
43 1849 x» 9 0°9300 = 1°1943 2208 68 26 
44 1986 0°9092 = 1°1415 2210 65 
45 2025 » 9» 0°8889 = 1°0949 2216 62 44 
46 2116 «9p 0°8006 = 1 5 2231 25 
47 2209 = 1°0184 58 2t 
48 2304 1» «99,_:«0°8332 = 0°9849 2269 56 26 
49 2401 1» 9y-«0°8164 = 0°9556 2294 54 45 
50 2500 = 0°9273 2318 53 8 


This table shows that the quantity of material in the 
gate is least for a radius somewhere between 43ft. and 
44ft. The value of the radius can be found with accuracy 
by applying the differential calculus to determine the 
value w “vee will a Since r = 
cosec. 6, by substituting thi ue in the equation previous} 

= mp c* 6 cosec = @ min.. 
6—20cos,.9 =O 
= tan. 0 
an angle of 66 deg. 47 min. nearly, from which 9 = 1°1653, 


and r = c (1088) = 43°52ft., when ¢ = 40ft. To find the 
salient angle B A D, or ¢, join A B in Fig. 2. Now 

OD = 43°52 x cos. 66° 47’ = 17155 

BD = 43°52 — 17155 = 26°365 


and hence tan. ¢ a = 6591; therefore ¢ = 33 deg. 


24 min. nearly. 
1 : 3°03, nearly. 
Hence the radius which gives the minimum amount of 
material is about 43°52ft., and the angle A O' B at the 
centre of the circle, Fig. 2, corresponding to this radius is 
about 66 deg. 47min. This soll | be the proper angle for 
a pair of iron gates, or for gates made of timber, when the 
latter could be got of suitable shape, and scantling at a 
rice that could te afforded. In the case where the gates 
ave to be made, either in whole or for the most part, of 
Memel fir, a curve of radius must be used. The 
reasons which must govern our choice of a curve, under 
these circumstances, we leave for consideration in our next 
paper, in which we also — more fully to consider 
the question of Memel fir lock gates. 


This gives a ratio of rise to span = 


THE ESTABLISHMENT OF STEEL GUN 
FACTORIES 1N THE UNITED STATES. 

WE have for some little time had in our hands a volume 
of the “ Proceedings” of the United States Naval Insti- 
tute bearing the above title. It is a work of about 340 
pages, well illustrated, and is written by Lieutenant W. 

Jaques, U.S.N., a member of the Gun Foundry Board 
appointed to consider the question of ordnance manufac- 
ture, and to this end to visit all the chief establishments 
in Europe. The report of this Board we reviewed briefly 
in our impression of August Ist. The volume now before 
us consists chiefly in a detailed and illustrated account of 
the work of the Board, to which the report itself appears 
almost in the relation of a s To this, however, 
are added extracts from reports of the discussion in the 
House of Representatives leading to the appointment of 
the Board to suggest measures n: to meet the need 
of the country, and also of further discussions after the 
report had been sent in, on attention being called to it by 
a question raised peop Morgan, of Alabama, which was 
answered by Mr. Hale, acting chairman of the Committee 
on Naval Affairs. 

The work is valuable. The Gun Foundry Board 
dealt with matters which called for more full treatment than 
could be given it in the brief official report, and for illustra- 
tions. cial habits differ in different countries, and 
hence an English reader is a little puzzled on first a 
up this work as to its character. In this country we shoul 
be surprised if our United Service Institution obtained 
the services of a member of one of our important com- 
mittees to bring out a report of an exhaustive character, 
throwing the official report of the committee into the 
shade, At the same time, we only remark on the pro- 
ceeding as being startling, perhaps, to English prejudice 
and conservative habits; certainly not to object to any 
freedom of publication of reports, for we have before now 
pointed out how liable we are in this country to lose much 
of the benefit of the experimental work carried out, from 
the habit of keeping it confidentially recorded in docu- 


ments which, in the nature of things, are hardly likely to 
be much read by future comers to the departments con- 
cerned, while those — of 
personally engaged in the experiments are dispe e 
are, it may be seen, now ing of the shape in which 
the information is given Lieut. Jaques, rather than 
of the information itself. The fact is, however, 
that the chief features have been already given 
in the summary of the report of the Gun Foundry 
Board referred to, namely, that in Toe Enernezr. of 
August Ist last, and only certain points need to be 
here mentioned. 

Under the head of England, Elswick is first taken, 
and among other designs the crane supplied by Elswick 
to Italy for Spezia, which is capable of lifting 160 tons 
through a range of 40ft., is shown in a plate. This 
crane is much commended, as also are the small ca 
stans and other hydraulic appliances peculiar to Elswi 
The designs of hydraulic machinery for working heavy 
guns, which originated in Elswick, are referred to but very 

riefly, The Royal Gun Factories, as on other occasions, 
receive rather scant attention. The chief charm of this esta- 
blishment appears to be that it contains Price’s furnace—of 
which drawings are given—that it has a Mallard testing 
machine, and that instead of boring out metal, tre ing, 
or boring round a core, is performed generally. The plant, 
we are told, “ because of its transition state, contains very 
little worthy of imitation ;” a conclusion which is the more 
likely to be arrived at if the designs originated in the 
Gun Factory are attributed to others. On 674 
and 675 are figures which are copies of Gun Factory 
official drawings, showing Gun Factory methods of dealing 
with wire coils for guns. These are entitled “Cylinders 
as gop by Armstrong,” “Armstrong methods,” &c. 
Such an error is to be regretted. Altogether, Colonel 
Maitland might consider that he has hardly met with the 
treatment he would naturally expect from a member of a 
U.S. Government Commission. Vavasseur’s ea re- 
ceive great attention. Seven full-page or double- 
figures are devoted to them. They are sek 
be without an equal. Firth, Brown, and Cammell receive 
attention, especially the manufacturing processes of the 
compound armour of Wilson and Ellis. The fact of 
Cammell’s firm having expended £30,000 on compound 
armour before receiving any Government support is noted. 
Whitworth’s Works, however, as we remarked in the 
review of the Board Report, receive the highest com- 
mendation. Lieut. Jaques’ work is devoted to Whitworth 
material from pages 633 to 647. Bessemer’s process and 
the basic are noticed. The application of wire to 
ordnance is reported as possessing great merit, but not yet 
past the experimental stage. 

Under the head of France are noticed the establishments 
of Bourges, Ruelle, Messrs. Marrell, St. Chamond, and Le 
Creusot. The 100-ton hammer and 160-ton crane at the 
last-mentioned works naturally receive attention as well 
as Schneider’s portable steam crane. The shipyard and con- 
struction works for bridges are mentioned, and the develop- 
ment of the Creusot Works, which it appears has produced 
the remarkable result of rapidly transforming “a neglected 
village of only 3000 souls” into “a populous centre of 
30,000 contented people.” We fear that this notable pro- 
duction of “contented people” is only for home use, or 
there might be a brisk fmt for the supply. Seriously, 
however, Messrs.. Schneider appear to take + pains in 
looking after the interests of their men. Maillard’s testing 
machine is described at length. Terre Noire is next 
noticed, and then the present condition of French artillery, 
a list of the naval approved for future construction 
being given. The Ss tae obturator, and the guns of 
De Bange and Dard, and Schultz wire gun, are mentioned. 
The report on Germany is lamentably weakened by the 
failure to see Krupp’s works; Jacques makes up for this, 
as far as pom « giving the experimental results of 
1883. Griison’s oF were not visited, probably because 
neither steel nor are manufactured at Buckau. In 
Russia the Gun Factory and Aboukhoff Works are briefly 
dealt with, as well as the present condition of steel 
manufacture and of Russian artillery. It appears that Whit- 
worth’s system of liquid compression is adopted in Russia. 

The question is then taken up as it concerns the United 
States. The sources of supply of ordnance are enum 
and the establishments named are stated to have no expe- 
rience in steel. Letters from the South Boston Ironworks 
and West Point Foundry are given. The resources of the 
Cambria Iron Company, Springfield Ironworks, are 
reviewed. The recommendation of the Board to pur- 
chase steel from private companies, and to maintain an 
efficient gun factory, are of course given. Liquid com- 
pression and pete rte, are recommended by them. On 

uestions of machinery and tools Messrs. Greenwood and 
tley are referred to at some length. Buildings are also 
discussed. The hydraulic press is recommended instead of 
the forge, by which a considerable saving in money is said 
to be effected. Watervliet Arsenal, West Troy, and 
Washington Navy-yard are recommended to be made into 
n factories, the army and navy having separate esta- 
lishments. France is quoted in support of this division 
of the work. There is to be no Government foundry, the 
steel for the ordnance being obtained from private firms. 
The cost of the plant required for the manufacture of the 
tempered parts of guns up to 100 tons ready for delivery 
at a gun factory is estimated at 660,000 dols. or, 
including the adoption of liquid compression, 835,000 
dols.; whilst the plant of a gun factory will cost 
about 900,000 do The price of guns in the 
various factories of Europe is given as the following:— 
Krupp, 51 to 60c. per lb.; Whitworth, 38c. per lb.; Wool- 
wich guns, 30$c. per lb.; 24 centimetre steel land service 
guns for France, 48c. per lb. The price of French 


steel has been greatly reduced. The Royal Gua Factories 
nevertheless are to be congratulated on making by far the 
cheapest guns. 

Eventually after some discussion in the House of 
Representatives, a motion was passed calling for a plan and 
estimate for a gun factory to complete guns from 6in. to 
16in. calibre, and whether this can be more economically 
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‘ormed in a Government or private establishment, or 

y dividing the work between Government and private 

works. To arrive at this conclusion inquiries were sent 

to the various private establishments. Lieutenant Jaques 

considers finally that the question will be thus effectually 

dealt with if a sufficient appropriation of money is voted 
by Government. 


THE EXHIBI- 


Tue inventions of Mr. Edison were displayed in an 
exhibit which was made up by seven different companies 
and individuals. Mr. Edison showed his inventions in tele- 


a pilot lamp ; in fact, this display comprised all the fittings 
of a central lighting station of the most improved type. A 

cone painted white, round which were fixed some 2700 
Edison lamps, plain and coloured in spirals, attracted great 
attention when lighted, but drove visitors away from the 
neighbourhood, both on account of the heat and the glare 
produced by this amount of light. 

The dynamos exhibited included those from 25 up to 
400 lights, also the large one of 2000 A-lamp power 
known as “Jumbo,” which was drivendirect by an Arming- 
ton and Sims’ engine, the current being carried across the 
adjoining street by means of Edison’s underground con- 


ductors to the adjoining lecture-room. Some idea of the 
magnitude of this machine may be realised by comparing 


bearings however seem to give some trouble, as those in 
the large d o machine were kept cool by means of a 
stream of water circulating through them. All the Edison 
exhibits were interesting, but that which claimed th 

greatest attention from electric engineers or others 
interested in the problem of the best means of dis- 
tributing the electric current for lighting purposes was the 
assortment of working models illustrating the underground 
conductors of the Edison Electric Tube Company of 
Brooklyn, To understand the important changes which 
have taken place in the form of the conductors, which 
enable a saving to be made of about 60 per cent. of the 
weight of copper n to carry a given current, one 
must go to the Edison exhibit at the Electrical 


graphy, his etherscope, odorscope, microtasimeter, and 
several other instruments with queer sounding names, 
which did not come within the objects of our visit. There 


were the exhibits of the separate poe working the 
lamp, machine, and underground conductors; also that of 


EDISON'S LEAD CONNECTIONS. 
the armature, which is composed of bars of flat copper }in. 


by {in., and 4ft. Gin. lonz, and having a total weight of four 
With the 
exception of “Jumbo,” the Edison machines have lost 
istics such as the double pair of 


tons, with that used i an ordinary dynamo, 
some of their 


the corporation for central station lighting and private 
installations. The office of the combined exhibit was also 
fitted as the testing station, and the wires from the 
dynamos were led where numerous instruments were 
displayed for reading current, testing potential, and con- 
odie the output of each machine by the observation of 


long poles; these are now much shorter and reduced to 
two—in fact, the appearance of the newest machine is 
more like the improved Hopkinson type. 
The position of the er is well arranged in all the 
Edison machines, and it is quite the exception to see any 
sparking or marks of scoring on the commutator; the 


Exhibition in Paris. The Edison underground conductors 
then were of semicircular section, the flat faces of each 
pair bei ——_ to one another, and se by half 
an inch of the same composition with which the tube in 
which they were embedded was fitted—Fig. 1. Atcertain 
distances expansion boxes were put in to the for the rise 
in temperature of the conductor, which were so 

portioned that the limiting temperature was 50 deg. Fah. 


Fig. 


These conductors are still manufactured, although we were 
informed that since the introduction of the three-wire 
m which we now illustrate there is little demand for 

e older form. The difference between the two of 
distribution will be easily understood by referring to the 


Fig. 4 


plan, Fig. 2, which represents a Supply Station and 
arrangement of electric mains. Twodynamo machines are 
used to work the system. They are marked m in the 
plan and are joined in series, the third or neutral wire B 
is connected to the junction between the two machin 
and the positive and negative wires are lettered A 
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C. Lamps are put either between the itive and 
the neutral wires or the negative and neu Although 
there is double the electro-motive force between the 
mains in the branches which lead into the houses, the 
potential is that of the ordinary amount as used in the 
two-wire system, which is 110 volts for lamps xy a 
resistance of 140 units or ohms. The circles marked J B 
indicate the junction boxes where the positive conductors 
are connected to one disc of metal, the negative to another 
and the neutral to a third disc, a fusible safety plug being 
inserted in ‘each of the joints, which serves the double 
purpose of preventing an increase of potential and an 
easy means of disconnecting the main by means of the 
manhole at the top of the junction box. Three small 
topue wires marked by fine lines D on plan may be 
seen, which lead to the current indicators in the engine- 
room. By this means the difference of potential of the 
three wires on the junction box can be off i tive 
of the distance, and the electro-motive force of the dynamo 
machines altered by putting in or taking out resistances 
in the circuit of the field magnets. In the Fig. 2, a 
theatre is shown fitted with 300 lamps; when these are 
suddenly put on the effect would be to dim the lamps in 
the district, and the defect would be immediately 
remedied by putting on more pressure. Although the 
three-wire system is claimed by Edison in America, Dr. 
John Hopkinson has an invention as regards the use of 
three wires almost precisely similar but without the 
detailed arrangements of Edison. To ascertain the 
potential at the far end of the conductor, the Hopkinson 
plan is to use a differentially wound galvanometer with 
two coils, one having a very high resistance and the 
other a very low one which conveys the current to the 
main conductor and acts in opposition to the high resist- 
ance coil, thus avoiding the use of the return telegraph 
wires employed Edison. 

Hopkinson and are to be con- 
gratula on the great stride this three-wire system 
makes towards the solution of the distribution problem, 
and the following comparative tables will enable the reader 
easily to understand the economy of employing three 
a conductors instead of two larger wires. 


Two Conductor System. Three Wire System. 
Outside size Area of one Maximum Inside Areaofone Maximum 
of tube. conductor, cir- current, conductor, current, 
cular m am) pe. circular mills, amperes. 
671,362... { 501,264 

2hin. 494,541 ... 570 450,241 580 

2. ose 262,95: . 870 lhin. { 250,000 ... 400 

19in.... ... 182,884 ... 300 ... 168,100 ... 315 

13lin. 107,289 ... 220 ... ljin. 90,000 ... 220 

13lin. 56,644 ... 165 

1°05in. 93,015 ... 100 ... jin. 27,225 ... 110 


The cost of laying these tubes is about 7d. per foot in the 
country and 54d. in New York; excavating and paving are 
o— taken at the following prices: Pavement, 1s. per 
oot run of trench; ordinary wails stone, 10d. per foot; 
and macadam, 10d. to 1s. per foot. Tubes are laid from 
2ft. to 2ft. Gin. deep. The manufactory of the Electric 
Tube Company is at Brooklyn, and is well worth a visit 
by those interested in the practical development of standard 
size conductors and connections for electric light supply. 
The-system of fittings which we illustrate are the inven- 
tion of Mr. J. Kruesi, who superintends their manufacture 
at the Brooklyn Works, where we had an opportunity of 
seeing the various processes in operation. The conductors 
or core of the tube are copper rods which are drawn into 
convenient length, so that in the first instance each can 
have a layer of thin rope twisted round, and afterwards 
the three rods together are similarly treated and placed in 
the wrought iron tube which resembles a gas pipe. The 
outer windings of the spiral come in contact with the 
inside of the tube, and a liquid insulating material is then 
poured in which flows along the spiral convolutions of the 
cord thoroughly saturating them, and insulates the con- 
ductors from each other and from the tube, where a 
coupling has to be made. A pair of clamps are fixed 
on the end of the length of pipe, and furnish it with 
a ball end, which rests into a Rr wd in the coupling-box 
Fig. 3, with the double object of making the joint and 
——s of a certain amount of elasticity, which is 
checked by the rib in the coupling-box. To allow for 
expansion, the connections in the box are of stranded 
coppered wire, Fig. 4, preferably of higher resistance than the 
copper in the mains, so that the heat developed will cause 
the insulating material with which the box is filled to be 
softened. e eyelets in the connection are for the pur- 
pose of attaching the small wires to the instrument for 
reading the current, and these are either brought back in 
the tube or in the ordinary plan adopted with telegraph 
wires. Fig. 5 is an illustration of a bend at 120deg.; 
Fig. 6 shows an elbow ; and Fig. 7a bend at 120deg. All 
the connections necessary for underground work on the 
three-wire s are made with twenty-one sizes of 
electric tubes, four patterns of coupling boxes, and eight 
patterns of ball i thirty age for ordinary 
joints. 250,000ft. has been already laid, and only two 
cases have occurred where there was a defect in the 
insulation, which is said to be never under 200 megohms 
~~ length of 20ft. Tubes carrying two conductors have 
or a long time been used in New York for the supply of 
the electric light to the district which is lighted 
throughout by the Edison lamp; this installation is 
electrically a great success. The chief difficulty has 
been the melting of the safety fuses in the street 
coupling boxes, thus extinguishing the lights. Lead 
in any form is very unsuitable for safety fuses, owing to 
the gradual corrosion at the joints, which causes heating 
and the premature destruction of the fuse. This is 
obviated at present by gold plating or coppering the ends 
where contact is made, but even with this precaution the 
ison fuse is certainly far from perfect, and an unsatis- 
factory detail of a most efficient system of distribution. 


YESTERDAY the 79th birthday of M. de Lesseps, so he 


EDUCATION IN THE SCIENCE OF NAVAL 
ARCHITECTURE. 


Tue foundation of the John Elder Chair of Naval Architecture, 
and the appointment of one of our foremost naval architects to 
the professorship thereby called into existence, marks an — 
in the history of the agencies through which a knowledge of the 
science of naval architecture has been disseminated. In view of 
the change which the appointment of Professor Elgar—who 
delivered his inaugural address before a large and interested 


audience in one of the class-rooms of the Glasgow University on | his willin, 


the 11th inst.—makes in the prevailing order of things with 
respect to scientific instruction in naval architecture, it may be 
useful to review what has been done in the past. 

The period during which scientific knowledge and methods 
have had any considerable place in merchant shipbuilding does 
not extend back over very many years. In connection with the 
Royal Navy, however, the study of scientific naval architec- 
ture has been fostered and promoted under Government 
auspices almost from the commencement of the present 
century; not, however—it must be added—without alter- 
nating periods of regard and neglect, nor irrespective of 
pressure from extraneous sources, Although progress in this 
matter has not been solely due to Government agencies, 
it may be said that a large part of the positive and accurate 
scientific knowledge which now exists has grown primarily 
out of the exigencies of the naval service, and has come 
from sources more or less supported by or connected 
with Government institutions. It will of course be under- 
stood that the science of naval architecture is a field in 
which many besides shipbuilders, and indeed many besides pro- 
fessional naval architects, have laboured with signal success. 
The fund of knowledge has been enriched, and the pra: ice of 
shipbuilding improved, by men whose associations with the 
shipyard have been of an indirect and amateur kind, and—it 
must be added—whose valuable labours the shipyard has often 
but scantily recognised. Mathematicians—mere theorists, as 
they have been called—have made original investigations and 
scientific analyses which have upset many previously received 
practical notions, and established principles, the appreciation of 
which alone has led to subsequent progress in actual practice. 
The part taken by mercantile shipbuilders has largely consisted 
in the experimental verification, and sometimes the practical 
correction of principles thus evolved, but even to this extent the 
service done has been largely incidental. Those considerations 
which form the economic basis of every commercial concern 
have naturally circumscribed such service, and only a few 
notable firms have been able to break through the common 
restrictions. 

The systematic study of scientific naval architecture may be 
said to have only begun in Britain in 1811, in which year, as the 
outcome of recommendations made by a Government Commis- 
sion appointed to inquire into naval construction in 1806, the 
first School of Naval Architecture was established at Portsmouth, 
under the direction of Dr. Inman, a distinguished member of 
the University of Cambridge. All the great advances which 
had been made previously in the science of naval architecture 
were chiefly due to foreigners, and anyone wishing to acquaint 
himself at first hand with all that was then most advanced 
must consult the learned treatises of such distinguished 
Frenchmen as Bouguer, Dupin, Euler, D’Alembert, and the 
Abbé Bossut, of the distinguished Spaniard Don Juan d’Ulloa, 
and of Chapman, the celebrated constructor of the Swedish 
Navy. One or two English writers, between 1750 and 1800, had 
published translations of some of these foreign treatises, but the 
only original work of any importance was by Attwood, who 
contributed a “ Disquisition on the Stability of Ships” to the 
“ Proceedings” of the Royal Society, in papers delivered in 
1796 and 1798. These contributions were both a criticism and 
an extension of flotation and stability investigations by Bouguer, 
and as an example of scientific method applied to exact calcula- 
tions of the qualities of ships are still well worthy of study 
In 1791 a Society for the Improvement of Naval Architecture 
had been formed, the membership being both numerous and 
influential, and in 1806 the growing sense of need for improved 
scientific methods culminated in the appointment of the com- 
mission above-mentioned, and in the establishment five years 
later of the first School of Naval Architecture. This institu- 
tion existed for over twenty years, over forty students were 
trained, and the science of naval architecture was greatly pro- 
moted through its . Almost as a body the students of 
this school, with their able teacher, deserve the honour of being 
regarded as the founders of an English literature of naval 
architecture. The member of the school who was most active 
in this direction was Mr. A. B. Creuze, F.R.S., who edited a 
valuable, and now very scarce, series of papers on “ Naval 
Architeeture,” in three volumes, and who was the writer of the 
article, “Shipbuilding,” in the seventh edition of the “Encyclo- 
pedia Britannica.” This article contains an admirable historical 
account of the progress made in naval architecture from the 
earliest times, and a résumé of the state of knowledge then 
existing on the subject. The ition, however, of Dr. 
Inman’s services, and his pupils’ capabilities as designers, by the 
naval authorities, was of a cold and disappointing nature. 
Ultimately, however, many of them attained positions wherein 
their talents found worthy exercise. 

After the abolition of the School of Naval Architecture, under 
Dr. Inman, in 1832, no agency for higher education existed 
until 1848, when the urgent necessity for a steam reconstruction 
of the Navy forced attention to the want of trained men, and 
resulted in the establishment of a second school at Portsmouth. 
The principal of this school was Dr. Woolley, an eminent 
graduate of the University of Cambridge. From 1848 to the 
present time, Dr. Woolley has occupied a prominent place 
amongst the promoters of naval science, and the pupils pro- 
duced by the institution under his directorship have given in 
various ways good practical evidence of his capability as a 
teach 


er. 

Amo the most eminent men that passed through the 
second School of Naval Architecture were Sir E. J. Reed, 
Mr. N. Barnaby, C.B., Mr. J. B. C. Crossland, and Mr. F. K. 
Barnes. Sir E. J. Reed left the Government service soon after 
passing through the school ; but Mr. Barnaby, Mr. Crossland, 
and Mr. Barnes were afterwards appointed draughtsmen at the 
Admiralty, and were employed as such during some years. Sir 
E. J. Reed was Chief Constructor of the Navy during the most 
important period of the armour-clad reconstruction of the Navy ; 
and Messrs. Barnaby, Crossland, and Barnes were his assistants. 
The present types of warships, and the state of efficiency these 
have attained, are largely due to the labours of these gentlemen 
at that time. The members of that school appear to have been 
content, however, to become able specialists in war-ship design, 
and have not entered upon the wider field of mercantile ship 
construction, and the many large and far-reaching questions 
which relate to the whole field of naval architecture, including 
mercantile as well as naval. The value of their services to the 
country generally, has been much less than it might have been 


if some of them had devoted themselves to merchant construc- 
tion, and the study of the problems connected with it. Sir E. 
. Reed is, however, somewhat of an exception ; his ‘essional 
work, like that of the other members of this school, has been 
mainly confined to war-ship design, and the special problems 
involved in it; but his influence has extended far outside of 
this. He has conferred great benefits upon the mercantile 
marine by his outspoken and able advocacy at all times of the 
extension of scientific education among all classes of naval archi- 
tects. It was largely through his efforts, and mainly because of 
i ingness to act for some time as secretary, that the 
Institution of Naval Architects was successfully launched upon 
its career ; and he also helped, very materially, to procure the 
foundation of the School of Naval Architecture and Marine 
Engineering at South Kensington, after the reading of Mr. 
Scott Russell’s paper at the Institution of Naval Architects, in 
1863, by pressing upon the Admiralty the urgent necessity for it. 
This new school was placed for a time under the control of 
the Science and Art Department at South Kensington, Dr. 
Woolley being Inspector-General, and the late Mr. C. W. Merri- 
field, F.R.S., Principal. This school, unlike its predecessors, was 
not nominally a mere Admiralty establishment, but offered 
admission to private naval architects and engineers, and did not 
exclude foreigners. It remained in operation at South Kensing- 
ton until 1873, when the Admiralty decided to establish the 
Royal Naval College at Greenwich, and to train their students 
of naval architecture and marine engineering there. Since 1873 
therefore what may be regarded as a continuation of the third 
school has been at work at Greenwich, the Admiralty granting 
facilities for the entry of private and foreign students, much as 
was done at South Kensington. The full course of instruction 
extends over three years, the fee being £30 for each year, or £75 
for the course. The Admiralty have made a condition that any 
applicant for admission passing up to a certain standard in 
examination will be received into the co as free students. 
A further competition is open to all comers for two scholarships 
of £50 a year, one presented by the Admiralty, and the other 
by Lloyd’s Register, both being tenable for three years. The 
total grant being £150 in each those scholarships are 
capable of supporting six students at a time at £50 a year each. 


Although they have been absolutely open to all comers for’ 
scarce] 


several years, there has ly been a single competitor up 
to the present time. P 

The small extent to which this institution has been taken 
advantage of by private students, or by those whose aim is to 
qualify themselves for service in merchant shipbuilding, notwith- 
standing the inducements existing in the shape of these substan- 
tial scholarships, has often been subject of comment. Various 
reasons have been adduced for this state of matters, but the true 
cause would seem to be largely concerned with thecharacter of the 
entrance examinations and with the course of study provided. 
The instruction given has been admirably adapted for creating 
a staff of war-ship designers and expert mathematicians, such as 
are required in the various departments of the Admiralty service. 
The course of instruction has been framed expressly with a view 
to this, and has been too purely mathematical and special in its 
character to be adapted to the wants of the mercantile marine. 
Hence, although mercantile naval architects have been invited 
to avail themselves of the training afforded at these establish- 
ments, the numbers who have done so has been but small. A 
very high standard of mathematical knowledge is 
before students can follow the course of study in naval architec- 
ture which is pursued there ; and this has been a great stumbling- 
block in the way. The principle of requiring a man to become 
a first-class mathematician before attempting to teach him much 
of the science of caval architecture, and its application in practice, 
is of questionable merit, and at any rate it cannot be carried out 
in the mercantile marine. 

The want of satisfactory means for obtaining a good scientific 
and practical training in naval architecture has for some time 
been felt to be very pressing in all those districts where mer- 
cantile shipbuilding is carried on. The evening classes conducted 
under the auspices of the Science and Art Department, South 
Kensivgton, which have been established in some places for a 
considerable number of years, and which have recently been 
extended throughout the country, have supplied a part of this 
want as far as elementary teaching is concerned. Until recently, 
however, the antiquated character of the questions set for 
examination was subject of general complaint, both on the 
part of students and teachers. In August, 1881, Mr. William 
Denny read a paper on “Local Education in Naval Architec- 
ture” before the Institution of Naval Architects, in which 
adequate expression was given to these complaints, and at the 
same time proposed amendment offered. As a consequence of 
this paper, and of the steps taken by the institution in appoint- 
ing a deputation to wait upon the Government, the questions 
have been considerably improved, inasmuch as they have besn 
made more ir accordance with modern needs. Questions con- 
cerned with shipbuilding in iron and steel, and with the scientific 
problems of modern naval architecture, now assume greater 
prominence, while those concerned with wood and composite 
building have had given them a lessened importance, although 
the entire abolishment of questions relating to wood building-— 
astep urged by Mr. Denny—would be in no way disadvantageous 
in these days when scarcely a wood vessel of any size is being 
built. Throughout all the three stages, “elementary,” 
“advanced,” and “honours,” the questions are now so framed as to 
form a fairly crucial test of a student’s knowledge of the science 
and practice of modern shipbuilding. ms 

The work of the classes, however, is necessarily limited, and it 
cannot be carried far enough to give so thorough an education 
as is required for advanced students. During the past three 
years efforts have been made by the Council of the Institution 
of Engineers and Shipbuilders in Scotland to supply more 
adequate means of advanced education. In 1880 the Council 
had before them a project, promoted, for the most part 
independently, by . Robert 
establish a 
Engineering. 
to endow the lectureship under the auspices of the Uni 


several members. 
one of the original promoters of the institution, volunteered to 
give the first course of lectures, and did so, according to 
arrangement, during the winter months of 1881-82, before a 
considerable number of students, the lectures being delivered in 
the University of Glasgow during the day, and repeated in the 
institution rooms in the evening. Next season the lectures 
were continued under the same arrangements, but without the 
funds necessary for the endowment of the lectureship having 
been subscribed, and these praiseworthy efforts were still being 
carried on when, in November, 1883, the gratifying announce- 
ment was made of a gift of £12,500 by Mrs. John Elder, widow 


of the late eminent engineer, for the endowment of a Chair ef. 


Naval Architecture in the University. The founding of this 
chair, and the subsequent election to the Senate of the Uni- 
versity of Mr. Francis Elgar to the professorship, have thus 


| 
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versity, and promises of substantial aid were obtained from 
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doubtless, obviated the need for further efforts to found the 
lectureship; but there are many commendable objects connected 
with the University chair to which the continued efforts of the 
gentlemen who supported the latter project might fittingly be 
di Many students who can afford it will, doubtless, study 
the higher branches of naval architecture at Glasgow University ; 
and all that is wanted, to enable even the humblest outdoor 
apprentice in one of the shipyards of the Clyde to obtain the 
advantage of~the University training, is the foundation of 
bursaries or scholarships, so as to provide them with the means 
of support during the time of attendance at the classes. If a 
few smail University scholarships were established, for which all 
classes of workers in the shipyards and drawing-offices might 
compete, the highest professional distinction would then be 
within the reach of the poorest lads. 


STEVENS AND MAJORS PATENT SILENT 
CLOSING DOOR SPRING. 

THE accompanying engraving illustrates a new door spring. 
In the double-action spring, as the door is opened in either 
direction a cam is caused to drive a piston-rod / into a cylinder, 
at the same time compressing a spring between the piston and 
the further end of the cylinder. The piston carries a small 


brass plate valve, which on the inward stroke opens, and allows 
oil to pass freely through the piston ; butan effort of the spring 
recoil coming into play, this valve immediately closes, and the 
oil is trapped between the front of the piston and the front 
end of the cylinder, from which position it can only escape 
gradually into the outside containing box through a small 
opening which is closed by a taper plug d, ita p po iti : 

of o ted by ascrew. In this way the closing 
access from the box to the back portion of the cylinder, which 
therefore fills as fast as the piston comes forward, under the 
action of the spring, and so is ready to charge the front end of 
the cylinder the next time the door is opened. Shortly, the 
action is that of a pump without an outlet on the delivery side, | bef 
except by leakage. 


In the single-action spring the principle involved is the same, 
the only difference being that the piston-rod is pulled out of the 
cylinder by the opening of the door compressing the spring in 
the front part of the cylinder. 

The strains are here all in tension, and the door is absolutely 
linked up to the piston and cannot move without it. The object 
in both cases is to produce a slow closing movement of the door, 
preventing noise and unpleasant recoil. 


THE INSTITUTION OF CIVIL ENGINEERS. 


ELECTRIC LIGHTING FOR STEAMSHIPS. 

Ar the first meeting of the session, on the 11th of November, 
Sir J. W. Bazalgette, C.B., President, in the chair, the paper read 
was on “Electric Lighting for Steamships,” by Mr. Andrew 
Jamieson, Assoc. M. Inst. C.E.., F.R.S.E. 

The author commenced with the statement that, although it was 
not more than three years since the first application of incan- 
descence electric lighting to the illumination of 
the advantages accruing m had been so universally 
nised, that more than 150 ships had been fitted with it, and 
a man-of-war or a first-c passenger steamer now left the 
builder’s hands without having it onboard. This rapid success was 
due to the following causes:—({1) Electric Lighting on the 

escent system, when properly fitted, was more healthful, 
ily handled, and more artistic than other systems 
of lighting ; there was no smell, aon ree combustion to 
tarnish giltwork ; it was more agreeable in very way than any of 
the older methods of illumination. (2) The Sot from fire was 
less, as neither matches nor lighted tapers were pant (3) The 
daily cleaning and replenishing of lamps, as well as the k oxy rg 
store of highly inflammable oil, paraffin, or candles, could to a 
greater extent be dispensed with. (4) The expense of maintenance 
was not much in excess of that of the older methods of illumination 
—in some cases less—whilst the space occupied by the plant was 
not great, and its position near to, or in, the engine-room caused no 
ce to passengers. 

As the dynamo which furnished the electricity for feeding the 
incandescent lamps had to be driven at a uniform velocity, neither 
the : avin engines, nor nor 
suital or the purpose. e dynamo must have an ‘or 
itself. It was, in most cases, necessary to 
and the dynamo in such a position that the men on watch at the 

main engines could, with a minimum of trouble, also attend to the 
electric plant. This position, therefore, was naturally | somewhere 
near the starting platform, and if possible on the ship’s floors, so 
that undue vibration and noise might be avoided. Frequently a 
et recess could be provided, either immediately behind the 
latform or opposite to the thrust block, just outside 
psec 4 t tunnel door. Only in large installations would it 
pay to have on board an electrician solely to atttend to the dynamo 
its engine, and lamps. In such cases, a convenient and coo 
generally selected between decks, in the same or yee 
ment with, or in that next to, the refrigerating ey 4 if such 
so that one man might attend to of these 
novel appliances. 


Where ee the axes of dynamos with large, heavy 

armatures should be placed fore and aft, to obviate as much as 

ible the effects of gyrostatic action, since the angular velocity 

ue to rolling was greatest athwartship. The author here gave 

Sir. William Thomson’s formula and — to show the pressure 

uced on the dynamo bearings, under different circumstances, 
gyrostatic action. 

In selecting a dynamo it was n/ to determine whether or 
not it fulfilled certain requirements: (h It must develope electro- 
motive force suitable for a certain lamp when driven at a certain 
definite speed. (2) It must be self-regulating; that was, the 
electro-motive force generated at the given must remain 
constant to within 5 = cent., whether working one lamp or more, 
or the full number of lamps. It was preferable to havea slight 
fall in electro-motive force as the number of lamps was reduced. 
(3) There must be no undue emission of sparks at the commutator 
brushes. (4) When running light, or with less than the full 
porigal of ps, there must be no undue heating of any of the 

(5) The conductivity of the copper wire with which it was 
soil must not be less than 96 per cent. of pure copper. (6) The 
insulation resistance of the armature and e! magnets should 
not be less than 10,000 res per volt generated at the required 
—_ The dynamo should be tested mechanically and electrically 


, and afterwards, when fixed in 
= final trial of not fess than six hours’ duration, with 


of opinion in circuit. There was con- 
e 


siderabl the limit of speed of a 
fe Asa consequence of the general desire 


most the best forms of dynamos, the Siemens, 
the Edison, the Edison- ey me the Victoria, the Ferranti- 
Thomson, and the Pilsen-Schuckert, had been specially modified 
for ship use, so as to produce the required electro-motive foree and 
current, at speeds varying from 400 to 650 revolutions et minute. 
The success or failure of an installation on my shi, — depended 
as much upon the engine as u Pane, and every care 
should be taken to procure one t the ahakaees of atten- 
tion, and was not likely to des — The engine should be 
capable of weg Bw dynamo during a voyage to Australia and 
back, without itch and without ——- overhauling. The 
demand for such engines, more especially for those driving direct, 
had led to the production of a great variety, many of them excellent 
in workmanship and in detail. It was frequently necessary that 
the engine should be capable of doing i its work when supplied with 
steam vither from the main or from the donkey-boilers, so that the 
tailed ca; for pressures, thus the 
size of the engine must be ciapted for the lower pressure. One of 
the most important adjuncts to the engine was its governor. It 
should be ne sensitive and reliable in action to keep the 
engine wi wah pepe of its normal speed, with a load varying 
boiler-pressure varying 16 Ib. per square inch. 

No mechanical governor could do this, and consequently a good elec- 
trical governor, which would automatically and close the 
throttle-valve, in Y apm synchronism with the » or work to be 
done, and leave valve in its last position until a oom was 
made either in the load or in the steam pressure, was greatly to be 
desired. Re ae me showed how this problem had been solved by 


board ship by belts, rope, faring, engines 
ship ts, ropes, ‘as e 
suchas Brotherhood’ estinghouse, Messrs. Siemens’ 
Drive, &c. The author explained the methods of fitting lead 
wires into vessels, instancing certain well-known cases by plans 
the ss. Adelaide and the s.s. Arawa; and gave a practical 
rule which he had been in the habit of using for the dimensions of 
t engineers. ongst sul e-telegraph engineers 
was considered of vital importance to home the insulation-resist- 
ance with the most rigid accuracy, not onl et manufacture 
of acable, but during its submersion an: had been 
whereas, in the case of electric lighting, those charged with 
fitting up of an installation very seldom thought of, or even a4 
how to take insulation-tests, either of the dynamo or of the 
leading wires. It was far from right to allow leads to be run up 
like bell-wires, without the slightest knowledge as to whether a 
flaw or a fault had in, and all onl ooare should insist upon 
rigid i as as thorough searching tests, before an 


was 
not be nearly so high as ‘inthe case of submarine cables; but never- 
theless it require to be several hundred times more than 
the copper-resistance, otherwise a fault would soon develope, and 
short-circuiting occur, under the combined influences of the electro- 
motive force and damp or wet. The dielectric should, therefore. 
in addition to being a good insulator, be thoroughl ~oudiabend 
as little liable as possible to be affected by atmospheric ch 

The author then gave a description of what he had found to be 
the best form of switches, fusible plugs, lamp-holders, lanterns, 
and — Finally, he directed attention to the powerful search- 
lights used on board men-of- Pirie and to the novel application of 
aro-lighting for salvage and fishing purposes. 

The paper was illustrated by a large number of diagrams. 


Pupiic WorKS IN Franoz.—M. Raynal, the Minister of Public 
Works, in the course of his interview with the Budget Committee 
last week, ow some interesting information with regard to the 
execution of the public works ae by M. de Freycinet when in 
office. The construction of the railways has since been made over 
to the perp companies, but a sum of £35,160,000 remained to 
be spent upon canals, rivers, and ports, of which "£28, 520,000 was 

for canals, £4,000,000 for ports, and’ £2,640,000 for rivers. A 
further expenditure of eh, ,000 for ports, and £1,200,000 for 
canals has since been found necessary, the port of Le Havre re- 
quiring £2,440,000, and that of Bordeaux £800,000. It is proposed 
to raise the money required loans to the State from the 
Chambers of Commerce, these 
commencing in 
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At a recent meeting of the Manchester Association of Employers 
and Foremen, Mr. John Craven—Messrs. Craven Brothers, 
chester—read a 
in our “Lancashire Notes,” descriptive of a special plant of 
machine tools constructed by the above firm, and which is now in 
full operation at the Great Western Railway Works, Swindon. 
i The whole of the plant has been solely designed, both in its 
| arrangement the character of the tools employed, for the con- 
| struction of complete sets of iron underframes for railway wagons, 

with all their parts interchangeable; and we have se! for 


le of multiple drills, one horizontal and the other 


illustration a cou 


an- 
per, to which reference has already been made 


vertical, includ 
of interest. 


in the plant, which present several new features 
may be stated that the material for 


the under- 


withdraw the saw after it has passed through the work, and start 
it to work again. The top of the table being quite clear, bars of 
any length can be cut either square or at any angle. Six head- 
stock bars are piled together, and the 30in. saws cut them on one 
end to exact lengths in an hour, including fixing. It is not ge os 
necessary to cut both ends when they are sawn square at the 
rolling mills; but it is always necessary to cut one end when the 
bars are cold to ensure their being all exact lengths. The saws run 
at a circumferential cutting speed of 30ft. per minute, and as they 
revolve dip themselves into a trough on the slide under the table, 
carrying round sufficient lubrication for cutting, and this prevents 
them getting hot. Each saw will work a month before it requires 
re-s ming, and this is readily done by a small portable appa: 
ratus on the top of the table with a small emery wheel 
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SPECIAL PLANT FOR MAKING WAGON IRON | tle frming th foundation plate of he machine, hs ine 


a table or trough under the spindles; the trough is filled with 
lubricant and the bar is immersed at the time of drilling, so that 
the drills are perfectly lubricated. The troughs on each machine 
are made with special — to receive the different parts 
of the underframing, which are readily fixed by cramps. The 
table or trough is supported on two slides, which move 
vertically by two screws and worm-wheel motion geared together. 
There is a self-acting motion for each drill, driven by a belt from 
the pulley-shaft on the machine, and a separate motion, driven 
from the line shaft by a belt, to raise and lower the trough, when 
the drills are not at work, for putting the parts in and out of the 
trough. When the bar to be drilled A into the trough, it is 
raised to bring it in contact with the drill points, and the machine 
is started by the strap lever. When the drills have done their 


framing is ht into the shop simply in the state in which it 
leaves the rolling mill, and is first dealt with by a machine for 
straightening bars, which has a horizontal ram, working in slides, 
actuated by an excentric shaft driven by + gearing. As the 
sections of the sole bars are 9in. by 34in., and the headstocks $in. 
by 3in., the ram requires a ready adjustment, to allow the bar 
being rapidly turned flatways or endways, and this is done by a 


tz 


band wheel in front of the machine, which regulates the position 
various sections; also to put a greater or 
upon the bar to be straightened. 


less set Two men and 
a boy mind this machine, and they straighten fifty sets of 
ironwork in a week of fifty-four hours. The ma is next 


HORIZONTAL MULTIPLE DRILL. 


| driven from the line shaft overhead. The two 20in. saws cut all 


the angle brackets and cut ten angles 3in. by 3in. at the same 
time in one hour, including fixing, and the four saws being self- 
acting do not require any attention after the work has been fixed. 
machines, specially design: meet the irregularity of pitch in 
the holes that hove to be drilled in the various parts of ths under- 


| 


VERTICAL MULTIPLE DRILL. 


frame, and which, from their frequently close together, 
would render it very difficult to drive tno dail spindles by wheels 
of any kind. To overcome this difficulty, and to all the holes 
at one operation, each spindle is driven by a crank, as shown in 
accompanying illustrations, Fig. 2. : 

hed ceonk is exactly the same sweep, and is made to 
revolve by a wrought iron connecting plate provided with 
bushes to fit all the crank pins on spindles. The connecting 
plate receives motion from two cranks, which have crank pins 
working in two bushes in the connecting plate, and they are placed 
near the end of the plate to divide the strain; the two main cranks 
are caused to move exactly ther by gearing, and are driven by 
a belt from the line shaft, The drill spindles have parallel holes 
for drills, which are held by a set screw against a flat on the drill 


work, they are ped, and the trough is lowered by the inde- 
dent ian. Re are two spindles working through stuffing 
xes at the bottom of the trough, which Pyeng into the inside, 
and by lowering the trough the spindle ends come in contact with 
the drilled piece, anditis thas raised ready tobetakenaway. Thedrill- 
2 run 100 revolutions per minute, and the self-acting feed, 
which is 200 per inch, is made purposely fine to avoid excessive 


SS 


vertical pressure to obtain a smooth round hole without burr, and 
to make the drills last as long as possible without stopping to 
8 n. Sets of drills are, however, always ready to put into the 

ines, and these are sharpened by special men. Good drills 
have stood constant work for four days without sharpening, and 
the form which has been found the best is with shanks of uniform 
size, turned to fit the spindles, and swaged on two sides to form 
two parallel cutting edges; they are ground on the ends, and 
maintain their size until the drill becomes too short. These drills, 
it is said, cut equally as well as twist drills for this work, where 
they are not so expensive. The drilling machine, of which we 
give an illustration, has thirty-eight spindles for drilling four 
corner buffer brackets, two centre draw-bar brackets, together 
six plates, seventy-six holes, including two 2hin, diameter 
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on to a series of sawing machines for cutting cold iron; two 
of these machines have saws 30in. diameter, and will cut through 
a sectional area of 24in, by 6in., whilst two others have saws 20in. 
diameter, and will cut through a sectional area of llin. by 4in. 
The four machines are alike in construction; the table of the 30in. 
saw is 6ft. 9in. by 4ft. 10in. and 20in. saw 4ft. | 3ft., with 
T-bolt slots to fix the work. The saw is upon a spindle in a head- | 
stock driven by a worm wheel and a worm on a shaft, with feather | 
keys, to allow the headstock carrying the saw to travel on a fixed 
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for buffer rods; these six plates are drilled two together when 
flat, but when finished they are bent by making them hot 
and putting them in a die under a hydraulic press to make them 
the required shape, the centre drilled hole being a guide to keep all 
the other holes in true position. The time for drilling and fixing 
the six plates is eighteen minutes. After passing through an 
ending machine for cutting the sole bars to exact lengths and 
shapes at both ends to fit the headstock channel bars, the work 

on to another set of drilling machines, the last machine— 
ering from the former ones in that the spindles are horizontal. 
This machine has forty-three spindles, with a drill at each end, as 
shown in the accompanying drawing. Each spindle is driven by a 
brass worm wheel, Fig. 1, gearing intoa screw; this screw is 17ft. long, 
driven by a pulley at each end, one half its length having a right- 
hand thread, and the other a left-hand; the drill spindles being 
equally divided, the strain is es, within itself and pre- 
vents end pressure, whilst the spindles having a drill at each end, 
there is no collar pressure endways. This machine drills two sole 
bars on the flanges at the same time, also drills the top flanges of 
four diagonal bars which form one set of this work. The parts to 
be drilled are held by cramps on tables at both sides of the spindles, 
and the tables are moved inwards, self-acting to close upon the 
drills both sides at the same time. When the drills have done 
their work the tables are readily withdrawn, and other work 
operated upon in the same way. The drills are lubricated in 
cutting by a pipe on each side of the frame -the full length, with 
short branches opposite each drill to play upon it. Provision is 
made to collect the lubricant, which is conveyed by a pipe intoa 
tank in the floor, from which it is pumped to a tank overhead to 
keep up a constant supply without waste. The time for drilling 
and changing two sole bars is twelve minutes. 

The preparing of the material through the progressive stages 
which have been described is so pletei tomatic that seven 
men and two boys supply the whole of the manual labour required, 
and this is chiefly in putting the parts in and out of the respective 
machines. The whole of the machines are fixed in line along one 
side of a shop 300ft. long, the front of the machines facing the 
centre of the shop. The machines are all driven from a line shaft 
the full length of the shop, and this shaft is driven by a pair of 
horizontal engines with 10in. cylinders, 20in. stroke, running 140 
revolutions at 1101b. steam pressure, and there is ample power for 
additional machines. After passing through the series of machines 
already described, the frames are put together on movable trussels 
with fixed brackets or gauges to keep the frame right to standards, 
and all the parts being exactly alike both as to position of all the 
holes and length of bars, the work of putting together is soon 
done. The frames are then passed into three of Messrs. Tweddell’s 
pot portable rivetters, which are suspended over the wagon 

mewofk on three light overhead travellers; each portable 
rivetter has its own hydraulic lift to raise, lower, and place it to 
the required position without the necessity of chains hanging 
about. These rivetters are supplied by pipes with self-adjusting 
joints from an accumulator which works several others of these 
machines for various purposes. Two men and one boy rivet up an 
underframing in two hours; the frames are then moun on 
springs and wheels and fitted with buffers, draw-bars, &., and 
sent out complete to the wagon shop, where the wooden bodies are 
mounted upon them. Fifty sets of -these underframes are made 
per week of fifty-four hours, and more, if required, could be 
turned out with minor additions to the machines or by running the 
present one faster; but this is not desirable, as the saws, drills, 
and cutters would require more frequent ning, and as the 
machines now work, they balance the output without getting exces- 
sive quantities of any part of material. 


THE FORTH BRIDGE.* 
By B. Baker, M.LC.E. 
(Continued from page 357.) 

Ow a large scale, the mean values of coefficients for different 
surfaces are derivable from launching ways of ships, brake experi- 
ments, and other data. In launching ways the coefficient must be 
singularly small, for with declivities of jin. to lin. in the 
foot, ships not only start, but acquire a velocity of ten miles 
an hour or more very quickly. In some of Mr. Denny’s 
experiments it would + pa that even with this flat slope the 
velocity acquired was fully half that which a body would attain 
falling freely, so the retarding friction during motion must be very 
small. Again, the coefficient of friction at starting could not 
exceed °06, but of course in ordinary launching ways the pressure 
per square foot and the character of the surfaces are different to 
those in the Forth Bridge, though the total weight of the moving 
mass may be the same, and the facts are worth mentioning on that 
account. Brunel's broadside launch of the Great Eastern in 1857 
affords, however, valuable data directly applicable to our sliding 
bed-plates, for the weight of the ship was 12,000 tons, and the 
launching ways were iron on iron somewhat rough on the surface, 
and imperfectly lubricated or not lubricated at all. As a result of 
experiments with a small section of the launching ways, the in- 
clination was made | in 12, as it was thought a small force would 
then start the ship, and a similar force restrain it from acquiring 
undue velocity, the observed coefficients of friction ranging from 
“125 at starting to “067 at moderate velocities. On commencing 
the launch an estimated force of about 500 tons was required to 
assist gravity on the 1 in 12 incline, hence the starting coefficient 
with the 12,000-ton load would be about ‘125 as in the model. 
Again, when started, the 1 in 12 was more than sufficient, for the 
vessel ran on some 3ft. or 4ft., and, spinning round the handles of 
the winches, injured five men. Subsequently, however, owing to 
want of rigidity in the ways, rusting of the rails, or some other 
disturbing cause, considerable trouble was experienced, and suc- 
cessive additions had to be made to the hydraulic presses during 
the three months occupied in the launch. For the last 30ft. or 
40ft. Brunel estimated the power required, inclusive of gravity, at 
one quarter of the weight, or double that which started the ship at 
the top of the launching ways. Railway trains are not as heavy as 
ships, but afford valuable data as to the coefficient of friction of steel 
on steel under severe pressures, such as must obtain at the point of 
contact of the tire with the rail. Captain Galton’s experiments 
show that the coefficient varies widely with the es and other 
elements, being sometimes as little as ‘05. With dry rails the 
adhesion of the driving wheels indicates a coefficient of about ‘20 
to ‘25, and with wet rails “15 to 20. Probably with greasy rails it 
would not exceed the ‘10 arrived at by Morin fifty years ago as an 
average. Calculations of the stresses on the piers have been made 
upon the hypothesis that coefficients of ‘10 and ‘25 obtain on 
different bed-plates at the same moment in the manner most un- 
favourable to thestructure. A variety of other assumptions and test 
calculations have been made. Asa final result weare of opinion that the 
maximum stress on the masonry of the main piers will be something be- 
tween 9 tonsand12tonspersquare foot. To attempt a closer approxi- 
mation would only serve to advertise our incapacity to appreciate 
the complex character of the problem and the uncertainty of some 
of the data. So far as compression is concerned, our concrete, 
which has a crushing resistance of 50 tons per square foot, would 
thus give a factor of safety of at least four. The solid Arbroath 
stone piers are, of course, of far greater strength both as regards 
compression and the shearing and possibly tensile stresses to which 
the piers may be subject under the extreme hypotheses made as to 
force and distribution of wind. Very valuable data as to the 
ability of a massive rubble pier in cement to resist a heavy lateral 
force were afforded by the experimental arch of 124ft. span and 7ft. 
rise built in Paris some fifteen years ago. The thrust of the arch 
was about 1400 tons, and, treating the abutment as an elastic 
solid, the stress upon the masonry would range from 14°7 tons 
compression to 8°7 tonstension per square foot. To ascertain the 
ability of cement concrete to resist heavy shearing and tensile 
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forces I tested a number of concrete beams having different pro- 
portions of cement. Such concrete as that used at the Forth 
developed a tensile strength under transverse stress of about 10 to 
12 tons per square foot, so that it was from no inherent weakness 
in the concrete that masonry was substituted for it in the 36ft. 
| upper length of the main piers. Our reason for its adoption was 
that we believed by using natural flat-bedded Arbroath stone set in 
two to one cement mortar, with both horizontal and vertical bond, 
we made certain of obtaining practically a monolith, whilst with 
concrete, however careful the inspection, there might be cleavage 
planes of perhaps dangerous extent in places. The — stresses 
on the piers arising from the cantilever system of construction 
have received, as I have already said, our most close consideration, 
and we doubt not that the desired factor of safety of four will be 
obtained as regards all shearing, tensile, and compressive stresses 
to which the masonry may be conceived to be liable under any 
reasonable hypothesis which can be framed. Happily, we are 
relieved from all anxiety as to the foundations, since the piers rest 
either on rock or on a boulder clay, which for all practical p' 
is as hard as rock. It may be mentioned, however, that the 
heaviest load at the base of any of the 70ft. diameter caissons, 
including the tilting action of a 56 1b. per square foot wind, is 
about 24,000 tons, or at the average rate of a little over 6 tons per 


from the Dead Leaa above 


total Stresses on Windward Cantilever 


square foot, deducting nothing for the water displaced by the pier. 
As it is impossible to produce the working drawings of the bridge 
on the present occasion, a short tabular statement of some of the 
leading features may be desirable :— 


Steel in main cantilevers. . 40,006 fons. 
» centregirders .. .. .. .. .. 1,600 ,, 
Cantilevers, 680ft. projection ; 343ft. and 40ft. dee 
Bottom member of cantilever, a pair of tapering tubes : 
Distance apart centresat piers .. .. .. .. 1 
ends 81-5ft. 


Tube at piers, 13ft. diameter, 1}in. thick, 880 sq. in. area. 
‘op mem! cantilever, a pair of tapering box lattice girders: 
Distance apart centres at piers be 
22°25ft. 


Girder at piers, 12ft.x10ft. .. . 506 sq. in. net area. 
Columns over piers, 12ft. diameter, 368 to 468 sq. in. area. 
Diagonal struts (tubes), Sft. to 3ft. diameter, 198 to 73 sq. in. area, and 
337ft. to 74ft. long. 
Diagonal ties (box lattice), 8ft. to 3ft. deep, 163 to 67 sq. in. net area, and 


327ft. to S2ft. long. 
(box lattice), 11ft. to 3°5ft. deep, 88 to 20 sq. in. 


Horizontal wind brac: 
area, 142ft. to 40ft. long. 

Vertical wind bracing (box lattice), 4-75ft. to 2°5ft. deep, 84 to 28 sq. in. 
area, 160ft. to 60ft. long. 

Central girders, 350ft. span, 51ft. and 41ft. deep; bottom members, 32ft. 
apart centres, 142 sq. in. net area; top members, 22°25ft. and 19ft. 
centres, 139 — gross area. 

Internal viaduct, lattice girders with spans of 39ft. to 145ft. 

Floor, buckle plates and trough girders. 

Wind fence, close lattice work, 4ft. 6in. high. 

Viaduct approach, lattice girders, under rails continuous over two 168ft. 
openings, 22°5ft. deep, 16ft. apart; floor and screen as for 

internal viaduct. Masonry piers 25ft. x 8ft. at top, and 50ft. x 20ft. 


at base. 

Rolling load: (1) Trains of unlimited on each line of rails, weighing 
one ton foot run; (2) trains on each line made up of two engines 
and tenders, weighing in all 142 tons, at the head of a train of sixty 
short coal trucks of 15 tons each. 

Wind: A pressure of 56lb. per oe foot, striking the whole or any 

of the bridge at any angle with the horizon, and acting square 
or obliquely upon an area equivalent to twice the plane surface of the 
front girders, with a deduction of 50 per cent. in the case of tubes. 
The total wind so derived amounts to 2000 tons on the 
1700ft. span, and 7900 tons on the whole superstructure included 
between the two cantilever end piers. The following table shows 

on some of the cipal members from load, live an 
wind, distributed as <— described :— 


Dead. | Live. Wind. | Total. 
| 


Top 2258 | 4°4| 997) 1°1 8794] 7°5 
Vertical ,, ..| 15§0 | 8°3| 705) 1°5| 2024! 2-2 s279| 7-0 
Diagonal struts ..| 802| 4°1| 0°8| 414| 2°1  1383| 7°0 

» ties ..| 754] 194] 1°2 1184] 7°0 


Hor.wind bracing... 80/ 0°9| 5  -1| 265| 80, 950| 4:0 
Ver...» 
Central girder top..| 387 | 2-4 | s03| 182| 1-4 6-0 

» bottom) 880) 2-8) 21) | 6-2 


Owing to the batter of 1 in 74 of the main girders and the adop- 
tion of double piers, not merely at Inch Garvie, but for the main 
piers on either side of it, the calculation of stresses involves some 
interesting and plicated probl It is fortunate that from 
the nature of the ground no unequal settlement can occur in the 
foundations, or some of the stresses would be indeterminate by 
reason of the double piers, which, I may add, were not a feature 
of the original design. 

At the centre cantilevers any unequal loading is su by 
the double bracing between the piers at Inch Garvie; but at the 
north and south cantilevers the support is twofold, namely, the 
resi of the bracing, and the pull on the holding-down bolts 
at the cantilever end pier. The first problem that arose, there- 
fore, was to ascertain how much of the load would be supported by 
each of these reactions. But the weight of each part was not 
known, and in a structure of this magnitude it required to be 
ascertained with accuracy. This could only be done by the method 
of trial and error; and as the stresses uced by the weight of 
the structure itself are very i 


th 
is on hens, had to be 


and carefully measured several times before the stresses could be 
determined. The inward slope of the cantilever gave rise to forces 
of sensible amount from the component of the vertical forces 
Square to the plane of the cantilevers, A much more difficult 
roblem, however, was mae by the stresses produced by wind, 
us, for example, a force acting horizontally on the cantilever 
near the 350ft. girder, and at right angles to it, produces at the 
main pier a downward pressure on the leeward side, and an upward 
action on the windward side, together with a twisting action, and 
vertical and lateral pressures on the cantilever end pier. All these 
forces had to be traced through the differert members and bracings, 
and the same had to be done for a wind force acting as a moving 
load at every point of the cantilever. It was also essential to con- 
sider the wind as blowing not only at right les to the line of 
the bridge, but also at such other angle as would impose on each 
member the test amount of stress. By a reference to the 
diagram it will be seen that the stresses produced by wind are very 
severe, and, therefore, exactness was required in order that no 
part might be unnecessarily heavy, nor, on the other hand, be 
strained beyond the allowed amount. After all the stresses as a 
framework structure arising from the dead load, a travelling train, 
and from wind had been ascertained, a new set of problems arose, 
chiefly from the magnitude of the work, and the weights of the 
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different members themselves which cause local stresses of con- 
siderable importance in some instances. An all-important point 
was, of course, the stress per square inch admissible upon the 
several tension and pressi bers. The only limit prac- 
tically im upon us by the Board of Trade was that 
the stress should not exceed one-fourth of the ultimate stre 
of the steel without reference to the question of the re 
tive proportions of live and dead load, or the character 
of the stress. In settling the sectional areas we did not bind our- 
selves to any formula derived from Wéhler’s or other experiments 
on the fatigue of metals, but considered each member separately 
and had reference to the whole of the circumst: , including the 
character of the rivetting and other details of construction. As 
many tent engi are of opinion that the rational way of 
proportioning struct is to varying ultimate resistances 
of the metal for different proportions of dead and live load, and 
adopt an uniform factor of safety of 3, we tested the actual areas 
of the Forth Bridge members by the following rules, and found in 
all cases an excess on the requirements :—(a) For a constant | 
assume the ultimate tensile strength to be 30 tons per square inch. 
(b) For a load varying from nil to a maximum assume the ae 
to be 20 tons square inch if the alternation of stress is fre- 
uent, and 22°5 tons if it is seldom, as in the case of a hurricane. 

(c) For alternate tension and compression assume the ultimate 
strength to be 10 tons if frequent and 15 tons if seldom. The 
above apply to tension members and are to be divided by three for 
the working stress. For struts the working stress equivalent to 
the above, from the results of my own experiments and from other 
considerations, I take to be 40 per cent. of the stress causing first 
flexure, as given by the following empirical formulz : 

f=('44 — 002 r) (¢ + 18) for tubes 

f=('40 — r) (¢ + 18) for lattice] 
where r= ratio of length to diameter, and ¢ = tons 
as set forth in paragraphs a, 6, and c, but in in all cases in 
the ratio of 34 to 30, which are the specified minimum strengths of 
the steel used for compression and tension members respectively. 
I have no doubt that any structure proportioned by the above 
rules would have an ample margin of safety, but, as already 
stated, the stresses in the case of the Forth Bridge are lower than 
indicated. The di of stresses shows that the lower tubular 
member is the most affected by wind, and, in fact, under the con- 
ditions assumed the leeward tube does the work and the windward 
is almost relieved of stress. eee the huge 12ft, tubes as 
they now lie at the Forth Bridge Works, with their ten longi- 
tudinal T-bars 12in. by 7in. by jin., having double angles rivetted 
to the web of the T, and with annular stiffeners every 8ft. 
certainly nothing could appear better adapted to resist stress and 
fatigue, and I should not feel the least anxiety if they were sub- 
ject to double the stress which will ever be imposed upon them. 
i may add that the preceding formula for struts is waned upon m: 
experiments with steel ranging from 26 to 56 tons in tensile 
strength, and fairly represents the average results, though in this 
instance, as in all others where columns are concerned, individual 
experiments differ rather widely, owing to initial stress, unequal 
bearing, or other cause. In proportioning the rivetted J ne of 
the tubes and other members, the shearing area is generally made 
one and a-half times the net sectional area of the plates connected 
if in tension, and half that for plain and butted joints in compres- 
sion only. my first paper I said that the maximum wind pres- 
sure upon the 1700ft. span had been assumed to be equivalent to a 
pressure of 561b. per square foot upon the double surface, and I 
regretted that such assumption necessarily involved many matters 
of pure conjecture, which rendered it impossible to state with 
cision what factor of safety would belong to the Forth Bridge. 
The same remark, of course, applies even now with —_ force to 
every other bridge, because there exists a lamentable of data 
respecting the actual pressure of the wind on large structures. 
Mr. Fowler and I have spared no pains during the past two years 
to contribute something to the general fund of information ; and 
other engineers, doubtless, are experimenting—for experiments, 
and not tions, are wanted. We have had now for two 
years, on the island in the middle of the Forth near the centre pier 
of the bridge, three wind gauges or pressure hoards; the large one, 
300 square feet in area, is fixed square to the east and west winds, 
and of the two small ones of 1} square feet area, one is fixed as 
above, and the other is free to swivel square to the wind in any 
direction. When speaking at the Institution of Civil Engineers 
on the subject of wind pressure, previous to the erection of these 
gauges, I ventured to prophesy that, contrary to the opinion of 
many, the large board would show a smaller average pressure per 
square foot than the small ones. 

(Zo be continued.) 
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RAILWAY MATTERS, 


Six months ago Brazil possessed 3500 miles of railway, an 
increase of about 500 miles in a ers and 1500 miles more in actual 
construction. About ene-fourth of these lines is owned by the 
Government, and as many more have Government guarantees of 
interest, usually at the rate of 7 per cent. 


THE promoters of the Charing-cross and Waterloo Electric 
Railway, which was sanctioned by Parliament in 1882, for the 
purpose of constructing an electric railway from Waterloo Station, 

sing under the River Thames to Northumberland-avenue, have 
Pocided to abandon the authorised railway, and to dissolve the 
company. 

A NEw railway is proposed to be made in North Lincolnshire, 
which will commence at North Thoresby by a junction with the 
East Lincolnshire section of the Great Northern Railway, and 
terminate at South Killingholme Haven. The line would be one 
step towards improving the communication of Hull with London 
| the south generally. 

At the open-hearth steelworks of the Cambria Iron Company, 
the Johnstown (Pa.) Tribune says experiment is now being made 
of casting steel tires for locomotive and car-wheels by running the 
metal directly from the furnaces into cast iron moulds, and ready, 
when cooled, to be fitted and shrunk on. This process, if success- 
ful, will dispense with the ordinary a of casting in sand 
moulds, and will not only greatly facilitate operations, but also 
lessen the expense, 


NOTES AND MEMORANDA. 


Mr. Swan states that he has obtained 5800 hours as the life of 
an incandescent lamp, and large numbers of the Swan lamps are 
said to have reached 4000 hours. We do not know how the life is 
calculated. 

EXPERIMENTS have for some time been made in Belgium for 
preserving wood by exhausting the air from the pores and filling 
them with liquid gutta-percha, The gutta-percha is liquefied by 
mixing it with paraffin and subjecting it to heat. After it is 
introduced into the pores it hardens as it becomes cold. 

AccoRDING to the experiments described in Dingler’s Journal, 
there is no evidence of the development of electricity during the 
conversion of water into steam; even upon quiet electrified 
surfaces the steam which arises is electrically neutral, 8S. Ralisher 
has also shown that no electricity is developed by the condensation 
of atmospheric vapour. 

Mr. W. H. Prexce has stated that his experiments show that 
the luminous power of an incandescent lamp increases as the sixth 
power of the intensity of the current. As the energy expended 
increases only as the square of the intensity, the luminous power 
varies as the cube of the energy expended, but the duration or life 
of the lamps diminishes rapidly with the increase of light. 


For some years M. Henri Becquerel has measured the absolute 
intensity of a magnetic or electro-magnetic field by observing the 
rotation of the plane of polarisation in the light traversing a body 
placed in the field. The indications of the apparatus are instan- 


Tue Furness Railway Company intends to replace the viaduct 
over the estuaries of the Leven and Kent, erected in 1860, by new 
structures. The Leven viaduct, between Ulverston and Cark, has 
fifty spans of 30ft. each, with a drawbridge to permit vessels to 

ss through, and is 521 yards long. The Kent viaduct, between 

range-over-Sands and Arnside, has also fifty spans of 30ft. each 
with a drawbridge for shipping, the total length being 522 yards. 
Traffic on the line is now very heavy, and heavier engines are about 
to be used, making a change necessary, though the existing viaducts 
have stood well. 

‘Some further correspondence appears,” says the United States 
Railroad Gazette, ‘in THE ENGINEER as to the engines ‘ Rocket 
A.D. 1829,’ and ‘ Rocket A.D. 1830,’ lately illustrated in these pages. 
The writers do not deny that Mr. Nasmyth’s sketch represents one 
of the engines used in the opening of the Liverpool and Manchester 
Railroad, but generally agree that the Rocket had been then little 
altered, and in fact was identical in construction with the Rocket 
of the Rainhill trials in 1829. They also agree in thinking that the 
sketch of the ‘ Rocket A.D. 1830’ really represents, not the actual 
Rocket, but one of the seven engines built between the trials at 
Rainhill and the opening of the line. If this assumption is correct, 
the titles, ‘ The Locomotive A.D. 1829,’ and ‘The Locomotive A.p. 
1830,’ would more correctly describe our illustrations. It appears, 
at any rate, that the eleven months in question was an eventful 
period in the history of the locomotive, and that its development 
then made greater progress than is generally believed.” 

Tue Indianapolis Journal says :—‘‘ So common is it to remark 
that railroad men, especially train employés, are poorly paid, that 
we have taken the trouble to ascertain the average salary paid per 
month to the men in the different branches of train service, select- 
ing July, which was the dullest month in the year with the 
Indianapolis railroads. The pay-rolls of three different Indiana- 

lis rai s—which are a fair criterion of other roads centreing 

No. 1. No, 2. No. 3. 
Highest. Lowest. Highest. Lowest. Highest. Lowest. 
ols. dols, ols, dols. ols dols. 

Engineers ..117°25 .. 95°35 .. 108°00 .. 97 ° 

men .. 56°70 .. 51°80 .. 50°35 .. 51°20 .. 52°65 .. 42°70 

Conductors 98°80 .. 87°75 .. 97°50 .. 86°10 .. 96°20 85°80 

Brakemen .. 56°80 .. 50°40 .. 56°70 .. 50°00 .. 

These wages indicate that the men were kept pretty busy, if it was 
a dull month.” 


Tue offer of the Cable Tramways Company, London, to lease 
the Birmingham tram lines, in opposition to the Birmingham 
Tramways and Omnibus yy which now controls them, has 
brought out an offer from the local company to consent to the 
strong desire of the Corporation to run penny stages, on condition 
that the Corporation will, under the new lease which is to be 
entered into, sanction the use of steam or other mechanical power, 
including the cable system. The company states that only by the 
use of cheaper motive power can penny stages be made remunera- 
tive. To enable them to thoroughly decide upon the merits of the 
offers now before them from these two companies, the Public 
Works Committee of the Corporation are consulting Sir Frederick 
Bramwell, and are otherwise making careful and complete inquiries. 
For the cable system it is contended that while giving the public 
an infinitely better, cheaper, and more frequent service, it causes 
far less hindrance to traffic than ordinary tram lines. On Tuesday 
the Birmingham Council granted permission for the running of 
steam for three years upon one section of the Western Districts 
Tramways. 


Tue future growth of San Diego depends mainly on railway 
extensions, bringing that port into connection with interior dis- 
tricts rich in mineral and other resources, and giving it a large 
distributing and transit business as a terminus for transcontinental 
railways. That these roads will be built there is no reason to 
doubt. In 1881-82 the Californian Southern Railroad was under 
construction, intended to t with the Atlantic and Pacific 
Railroad, and through it with.an important system of lines, form- 
ing a transcontinental route. But this plan could not be at once 
carried out owing to the opposition of the Central and Southern 
Pacific lines; this opposition has now been overcome, and it is 
understood that the original plans will be carried out without 
delay. The Utah Southern Railway is being extended in this 
direction, and it is believed that its managers are making San 
Diego their objective point. The Southern Pacific Railway has a 
charter to build to San Diego, and a valuable concession has been 
— by the Mexican Government for a railway to connect San 

iego with Atchison, Topeka, and Santa Fé Railway system in 
Southern Arizona, passing through the Mexican provinces of Lower 
California and Souora. The construction of these lines will open 
up immense areas in Southern California, New Mexico, Utah, and 
Caan, which are as yet only partly explored, but are known to 
be very rich in minerals, &c, 

A CORRESPONDENT, Mr. C. Paine, in his travels in Europe, writes 
to the Railroad Gazette—America—some of his railway impressions. 
He says of our system of heating, for i :—‘* The mode of 
heating, or rather of not heating the carriages there, with flasks of 
warm water, is ridiculous; as the passenger cools, so do the flasks, 
until finally both would freeze together if the weather was cold 
enough, which it is not. A few carriages are heated with stoves 
suspended beneath the floors; these are better. In Switzerland 
they have contrived a bad compromise between the European and 
American carriage, combining, in the long car on trucks, the 
division into compartments of the European carriage with the end 
doors and centre aisle of the American, which results in the worst 
railway cars ible, I think, It contributes to the bad reputation 
of the United States in Europe, that they are called American cars. 
The railway employés are always in uniform, invariably civil, 
generally attentive, apparently anxious to be of service to the 
ee aa without to a tip, which, however, they do not 

ecline. They usually speak some other language besides their 
own. My observation led to this conclusion: that, although the 
art of rai ing is as well understood in this country as it is in 
Europe, so far as the building of roads and the running of trains 
are concerned, yet we do not compare favourably with the 
Europeans in important particulars; we do not spend enough in 
order to secure safety; our employés are not so well disciplined as 
theirs; our passengers do not receive so much attention and are 
not so comfortable as they are in Europe. 


; the optical measurement is easily made with great pre- 
cision; an apparatus for absolute measurement can be ily con- 
structed, and the method can be applied to very weak as well as 
very strong currents. 

As a test of glue the Tischler Zeitung has given the following :— 
“Carefully weigh a piece and suspend it in water, at a temperature 
not exceeding 10 deg. C.—50 deg. Fah.—during twenty-four 
hours. The colouring matter is then precipitated, and the glue 
swells in consequence of the absorption of water. On removing 
the glue from the water, the increase in weight will be found to be 
in proportion to the quality. The weight of the colouring matter 
can also be ascertained by weighing the glue a second time after it 
has been thoroughly dried.” ; 

Firvey has shown that the broadening of the spectral lines in 
hydrogen, nitrogen, &c., is independent of ure, and corre- 
sponds with elevation of temperature. e Journal of the 
Franklin Institute says that by recent experiments he has proved, 
in opposition to the declaration of Van Monckhoven, that pressure 
has no direct influence upon the breadth of the hydrogen lines, but 
the broadening is due to the resistance which is opposed to the 
current by the medium which it traverses. Hence he concludes 
that an increase of complexity in the constitution of a spectral 
ray is a sure index of an increase of temperature in the producing 
vapour. This conclusion justifies the inference that the tempera- 
ture of the solar spots is greater than that of the limb. 


EXPERIMENTS have been made at the Theatre Royal of Munich, 
in order to determine the elevation of temperature and the amount 
of carbonic acid, under illumination by gas and by the electric 
light. The temperature was observed during the plays, when there 
were on an average between 500 and 600 persons in the theatre; 
the thermometer was observed every ten minutes. The experi- 
ments showed that the electric light greatly diminishes the increase 
of temperature. It does not render ventilation superfluous, but it 
requires a less active ventilation than gas, since it does not, like 
gas, contribute to the carbonic acid and to the increase of heat, 
and though gas does in some cases afford assistance in the ventila- 
tion. 


M. HiGNETTE, in the Bulletin technologique des Ecoles nationales 
d Arts ct Métiers, describes a new ceramic product from the 
waste sands of glass factories, which often accumulate in immense 
quantities so as to occasion great embarrassment. The sand is 
subjected to an immense hydraulic pressure, and then baked in 
furnaces at a high temperature, so as to produce blocks of various 
forms and dimensions, of a uniform white colour, which are 
composed of almost pure silex. The crushing load is from 370 to 
450 kilometres per square centimetre. The Journal of the 
Franklin Institute says, the bricks when plunged in chlorhydric 
and sulphuric acids, show no trace of alteration. The product has 
remarkable solidity and tenacity ; it is not affected by the heaviest 
frosts or by the action of sun or rain; it resists very high 
temperatures, provided no flux is present; it is very light, its 
specific sortie tain only 1°5; itis of a fine white colour, which will 
make it sought for many architectural effects in combination with 
bricks or stones of other colours.” 


ALTHOUGH the greatest care is exercised at the Mint, many of the 
blanks which are prepared for coins are either too light or too 
heavy. The first are remelted, and the others are filed away until 
they have the proper weight. These operations cause the loss of 
valuable material, and interfere with the sharpness of the im- 
pression. W. F. Chandler Roberts, chemist of the London Mint, 
employed an electric current in connection with suitable acid 
baths, in order to regulate the solution of superfluous metal, 
having ascertained that the quantity dissolved was exactly propor- 
tioned to the time, if the current was kept constant. He also pro- 
vided, in a similar way, for the galvanic deposit of additional 
metal upon coins which were too light. In both methods, as 
described in his Cantor lectures, provision was made for automati- 
cally breaking the circuit, when the right weight was reached. 
These processes cannot be applied at the London Mint, where the 
law directs that every defective piece, whether too heavy or too 
ight, shall be remelted; they have, however, been used with great 

vantage at the Mints of Bombay and Calcutta. 


In a letter entitled “ An Item of History of the Idea of Making 
the Parts of Guns Interchangeable,” in the Journal of the 
Franklin Institute, Mr. F. H. Storer, of the Bussey Institution, 
says:—‘“‘It has become in some sort customary for writers in 
American newspapers and magazines to claim as a distinctively 
American contrivance the construction of machines and imple- 
ments, and particularly fire-arms, with interchangeable parts. 
Recently Mr. Charles H. Fitch, in a paper entitled ‘The Rise of a 
Mechanical Ideal,’ published in the Magazine of American History 
for June, 1884, while admitting that ‘the plan of megeace 8 § in 
fire-arms was attempted in France in 1783, and was noticed by 
Thomas Jefferson,’ said explicitly that of the leaders in 
interchangeability, ‘first was Whitney, inventor of the cotton 
gin, who introduced some of its most essential administrative 
features at his armoury at Whitneyville, Connecticut, which was 
established before the close of the last century. Next, Hall 
invented a breech-loader, designed with especial reference to its 
interchangeable manufacture, . . . . would submit 
that asa mere matter of historic fact, and solely as concerns the 

uestion of priority, it may possibly be open to doubt whether the 
Seoeging statement can be made to harmonise with the following 
remark of Professor Erman, who, travelling in Siberia in 1828, 
wrote as follows:—‘ Leo Sobakin, born in 1742, was a serf in the 
Government of Tver. He early displayed great mechanical inge- 
nuity, and was sent to England to study. On his return to Russia 
he was appointed superintendent of the machinery at Ije. Of the 
apparatus erected or brought into use under his direction, much 
was undoubtedly invented by himself, and was quite original. It 
conduced much, for example, to the perfection of the fire-arms 
made at Ije that every piece was made there according to a model, 
and if it did not exactly fit or correspond with that model was 
rejected by the overseer. The system of shaping the several 
by simple pressure was also carried to a great extent. the 
pieces of the same denomination in Russian arms are consequently 
so perfectly equal or alike, that the experiment has often been 
successfully made of taking to pieces a e number of muskets 
and then from the promiscuous heaps of similar parts to put them 
all together again.” 


MISCELLANEA, 


Mr. JAMES Stuart, who has been elected member of Parliament 
for Hackney, is the Professor of Mechanism and Applied Mechanics 
in the University of Cambridge, and fills the vacancy caused by 
the death of Mr. Fawcett. e is the eldest son of the late Mr. 
Joseph Gorden Stuart, of Balgonie, Fifeshire, 

Mr. T. T. Murray, who was drowned in the river Eden, near 
Carlisle, while angling for salmon last Friday, was a retired chief 
inspector of inery in the Royal Navy, a post which he held 
for four years. He had been thirty years on commission, and 
retired on full pension. He was sixty-five years of age. 

Or the stern wheel boats sent out for the Nile ition, 
Messrs. Yarrow and Co. heard by telegraph on the 14th that a 
successful trial under steam of Yarrow boat No. 2 had been made 
at Alexandria, from which it appears that no time was lost in 
taking it out and putting it together. Advice is shortly ex 
of the other stern wheeler which is being erected right up in the 
interior, considerably above Wady Halfa. 5 

THE first sod of the ae new Docks and railway was 
cut last Friday by Lord Windsor. The dock will have an area of 
about 40 acres eight miles from Cardiff. The engineers of the pro- 
posed undertaking were Mr. H. M. Brunel and Mr. Thomas Foster. 
The docks include basin of 8} acres and timber pond of 15 acres. 
The contractor is Mr. T. A. Walker. The proposed railway will 
practically connect Barry with the Rhondda steam coal district. 
The length of the line at once to be constructed is sixteen miles. 

THE gas committee of the Nottingham Town Council report that 
they have appointed Mr. L. T. Wright as general manager. During 
the past year gas has been manufactured at a cost of 1s. 4d. per 
thousand less than hitherto, and this notwithstanding an increase 
in the cost of coal of about 6d. per ton. The amount of gas con- 
sumed from the 25th of March, 1883, to the 25th of March, 1884, was 
1,163,225,500 cubic feet. The committee advise that a further 
reduction of 2d. per thousand cubic feet should be made in the 
price of gas, 

YESTERDAY the adjourned inquest was held on the bodies of the 
three men who were recently killed by the explosion of three 
boilers at the new basic steel works at Bilston of the Staffordshire 
Steel Company. Mr. E. B. Martin, chief engineer to the Midland 
Boiler Inspection Company, who had examined the boiler on behalf 
of the Crown, deposed that the cause of the explosion was the 
softening of the plates by overheating through shortness of water. 
The boilers had been overworked to get steam. The inquiry was 
further adjourned, 


THE town of Walsall has expended £53,500 in the purchase of 
land for sewage purification and in the construction of sewage 
and surface works. To complete the works, the principal of which 
is the sewage farm, an expenditure of a further £29,000 is 
necessary, and on Wednesday Mr. C. T. Hidyard, Local Govern- 
ment Board Inspector, held an inquiry at Walsall into the merits 
of an application by the Corporation for permission to borrow’ the 
necessary sum. At the close he remarked that he should report 
favourably of the application. 

Ir is said that Parliamentry sanction is to be sought to the 
transfer of the Bute Docks, Cardiff, value about £3,000,000, to the 
Taff Vale Railway Company, to which the Marjzuis has 
An agreement providing for the amalgamation was signed on the 
14th by Mr. W. T. Lewis on behalf of the Bute trustees, and Mr. 
G. Fisher on behalf of the Taff Vale Railway Company. By this 
arrangement Lord Bute is to be repaid all the money expended by 
him in the construction of the Roath Dock. Parliamentary powers 
will be sought to ratify this agreement. 

Ir has been decided that a portion of the balance left over from 
the fund raised for the relief of the sufferers by the Hartley Colliery 
explosion, some twenty years ago, shall form a fund out of which 


grants are to be made in the case of fatal accidents occurring at the © 


collieries in North-East Lancashire, where no permanent relief 
fund, such as is in existence in West Lancashire, has yet been 
formed. The fund amounts to about £2750, and the grants will 
amount to £5 in the case of persons over sixteen, and £2 10s. in the 
case of persons under sixteen years of age, and these will go to supple- 
ment the relief received from the respective colliery funds. The 
average number of deaths from accidents in theabove district is about 
seventy per annum, and the grants will come into operation after 
the Ist January next. If, however, the fund is to be permanent 
it will have to be supplemented. 

AT ameeting of the Glasgow Engineers’ Association held on the 13th 
a discussion on the crossover communication on the river Clyde was 
resumed. Mr. T. F. Thomson advocated a traversing bridge, slightly 
above quay-level, and Mr. A. J. W. Watkins a high-level bridge, 
with hydraulic lifts at the quays, in addition to the inclined 
approach proposed to cross the river in five spans, 
the centre s; consisting of two cantilever traversing girders, the 
machinery for working which would be concealed under the quays. 
The bridge allowed for passenger, street, and railway traffic. Mr. 
Watkins considered a high-level suspension bridge with stiffening 
girders the most suitable, as, owing to the rise on the river banks 
on either side, the approaches would be comparatively short. The 
bridge would also allow for railway communication between 
Stobcross Depét, terminus quay, and the new Cessnock Docks 
while the hydraulic lifts would accommodate the transportation of 
goods between the quays. 

THE official trial trip of the screw steamer Musgrave, built for the 
pilot and lighthouse service of the Queensland Government, by 
Messrs. Alexander Jack and Co., Seacombe, took ea on Tuesday, 
llth inst. The vessel measures 125ft. by 224ft. by 12ft. moulded, 
and is fitted with machinery by Messrs. James Jack and Co.; the 
engines having cylinders 23in. and 45in. in diameter by 30in. 
stroke, steam being supplied by two steel boilers working at 90 lb. 
pressure. The full speed trial was run from the Crosby light-ship, 
round the North-West light-ship and back, a distance of 29 miles; 
and although the weather was most unfavourable, a speed of about 
114 knots per hour was maintained throughout, after which a 
series of progressive speed trials were run on the measured mile at 
Crosby. The trials, which were in every respect highly satisfactory 
to all concerned, were superintended on behalf of the Queensland 
Government by Mr. G. G. Dick; their executive engineer. 


THE operation of the Factory Act as applied to ironworks formed 
the subject of a paper read by Mr. C. C. W. Hoare, Government 
Inspector of Factories for the district, before the Institute of Iron 
and Steel Works’ Managers at Dudley on Saturday. Mr. Hoare 
pointed out that in the ironworks boys from fourteen to eighteen 
years of age could be worked either by day or by night, but not by 
day and night. In either case the hours would be from six to six 
or from seven to seven. During the discussion, Mr. R. Smith- 
Casson, the general manager of the Earl of Dudley’s ironworks, 
complained that it militated against-the iron trade that boys could 
not go to work until they were fourteen; and further, that the 
hard-and-fast lines laid down in the Act as to the exact hours at 
which the boys should begin to work and the exact hour at which 
they should leave off, would, if observed, interfere with the carry- 
ing on of the mills with the regularity which now prevailed. Mr. 
Hoare replied that in cases where boys of thirteen years of age had 

the fourth standard, they could at once go to work, but 
that as to the second point raised by Mr. Casson, there did not 
appear to be much help for it but to comply with the Act. 
In the course of his paper, Mr. Hoare said :—‘‘ Many of you are 
clever mechanics. Why do you not arrange to adopt one of the 
machine fans now in use for cleaning away some of the dust pro- 
duced in grinding, glazing, and polishing? All these trades 
are more or less injurious, and much may be done to mitigate the 
evil without going to any great expense. A large fiax mill in 


wsbury has no fewer than seven exhaust fans in use, and the 
fibrous dust produced there cannot be nearly as injurious as dust 
from grinding metals.” 
deserves attention. 


Here is a machine suggestion which 
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TURNER’S BOILER, 8.8. KNIGHT OF THE CROSS. 
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We illustrate above a boiler patented by Mr. Turner, of 
Barnard-road, Birkenhead, of his most recent design. 

The first of his boilers was manufactured under his super- 
intendence at the Canada Works, Birkenhead, and has been in 
constant use on the west coast of Africa for the last six years. 
It was fitted on board the cargo steam launch Bagieda, of the 
following dimensions, viz.:—Length between perpendiculars, 
&1ft.; beam, 9ft. 6in.; depth of hold, 4ft. 6in., and 3ft. 2in. 
draught of water loaded. The engines are of 134 nominal horse- 
power. The boiler has 230 square feet of heating surface, and 
10 square feet of grates; the working pressure is 80 Ib. per 


square inch. The engines are of the high-pressure, non-condens- 
ing type. The speed of 10 knots per hour was guaranteed, but 
upon the trial trip a speed of 14 knots was attained, the pro- 
peller making above 400 revolutions per minute against 260 
promised with the ordinary boiler. The twin-screw tug and 
tender Game Cock is also fitted with two of Turner’s patent 
boilers, and has, within a few months, been for five years doing 
hard and constant work, and this, we understand, on a small 
consumption of coal. During the whole time of this long 
service not a rivet or seam has been caulked, and, with a few 
exceptions, the same tubes are still in the boilers as at the 


commencement. The Game Cock was also built at the Canada 
Works, Birkenhead. 

Other tug-boats and a paddle steamer, named the 
Wellington, were supplied with Turner boilers, all of which 
were manufactured at the Canada Works, and have for several 
years been working with good results, and to the satisfaction of 
the owners. The steamship Dryburgh Abbey, fitted with three 
of Turner’s patent boilers of 250 collective nominal horse-power, 
has been running constantly for nearly three and a-half years, 
the last voyage having been from London to Cape Town and 
round by Natal, and thence to Calcutta, and from Calcutta to 
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CRANK SWEEP CUTTING MACHINE. 


MES3SFS. CRAVEN BROS., MANCHESTER, ENGINEERS, 


Rangoon and Bombay, and from Bombay to Marseilles, and 
thence to Cardiff. The speed of the vessel averaged above 
10 knots per hour towards the end of the journey, and the 
boilers were reported by the engineer to be in good condition on 
her arrival, aa ready for immediate service. The average con- 


Steamship Knight of the Cross, full-power diagrams, February, 188°. 
Collective: horse-power, 916°7; steam, 891b.; vacuum, ”30in.; 
revolutions, 138 ; speed of vessel, 13} knots, 


sumption of coal per hour was 18 tons, which compares very 
favourably with another vessel of similar size with engines of 
same dimensions, and from the same patterns, but having much 
larger boiler-power, and whose speed was less than that of the 
Dryburgh Abbey, and the average consumption of coal not less 
26 tons per day. 


H.P. CYLINDER 
EXPANSION 


MEAN 61.55 LES 


Indicated horse-power of high-pressure cylinder, 223-32, 


Indicated horse-power of low-pressure cylinder, 168°45, 


Steamship Knight of St. John, full-power diagrai September 61 
115 ; collective indicated Borse-power, "54; speed of vessel, 12} knots. 

We have received from Mr. Turner the following iculars 
concerning the performance of the boilers and engines of the 
twin screw tug and tender Knight of the Cross, built at the 
Canada Works, under his superintendence, for Messrs. Prender- 
ville and Co., of Liverpool. The vessel is 136ft. long between 
gegen 22ft. 6in. beam, and 12ft. 3in. depth of hold. 

he is supplied with two pairs of inverted compound surface- 
condensing steam engines of 110} nominal horse-power, having 
two high-pressure cylinders 17in. diameter, and two low-pressure 
cylinders 34in. diameter, the stroke of pistons being 24in. This 
vessel is fitted with two of Turner’s patent boilers, having a 


total heating surface of 2100 square feet, and a grate surface of 
67 square feet ; the safety valves blowing off at a working steam 
pressure of 92]b. per square inch. The trial trip of the Knight 
of the Cross took place in February, 1883, and the engines 
indicated 916°7-horse power, the propellers making 138 revolu- 
tions per minute, and the vessel attaining a mean speed of 
134 knots per hour; and this very satisfactory result was 
obtained on a very moderate consumption of coal, and the size 
of the grate will bear testimony to this statement, the propor- 
tions being 0°073 of a square foot of grate surface, and 2°29 
square feet of heating surface to each indicated horse-power. 

On the 6th of September, 1884, the twin screw tug and 
tender, Knight of St. John, also built at the Canada Works, 
Birkenhead, for Messrs. Prenderville and Co., had her trial trip. 
This vessel was built from the same designs as the Knight of 
the Cross, but is 10ft. longer. The engines are likewise made 
from the same designs and patterns, with the exceptions that 
the high-pressure cylinders are 18in. diameter, and the low- 
pressure cylinders 36in. diameter; the cooling surface in the 
condensers was also considerably increased. The boilers in this 
case are of the ordinary cylindrical type, and have a total 
effective heating surface of 3350 square feet, and a total grate 
surface of 120 square feet. On the trial trip, which took place 
on the 6th of September, 1884, the greatest speed the vessel 
attained was a mean of 12} knots per hour, the engines indi- 
cating collectively 773°54-horse power, the propellers making 
115 revolutions per minute, the maximum speed. In this 
instance, the proportion of grate surface is 0°155 of a 
square feet, and 4°33 square feet of heating surface to each 
indicated horse-power. The trial trips of both these steamers 
took place under equally favourable circumstances. We give 
copies of the indicator di 8, taken on the trial trips of both 
uessel. Each boiler of the Knight of the Cross has 128 tubes 
2jin. diameter outside, and 40 stay tubes of the samesize. The 
common tubes are 8ft. 7}in. long, No. 10 gauge thick ; the 
stay tubes are jin. thick. The steam shell is of iron, } jin. thick. 
The tube shell is of steel of the same thickness. The factor 
of safety is 51. The boilers stand end for end in the ship side 
by side, one fired forward, and the other aft. 


CRANK-SWEEP CUTTING MACHINE. 


Ovr illustration represents a specially designed crank-sweep 
cutting machine made by Messrs. Craven Brothers, Manchester, 
for the Midland Railway Locomotive Works at Derby. The 
crank is held in a pair of headstocks, each with a carrier to grip 
on the wheel seats of both ends of the crank axle, with the 
sweep in a horizontal position opposite the cutter head. The 
cutter head is driven by powerful treble gearing, and is 4ft. 
diameter upon a strong spindle. The part carrying the cutters 
is steel, and has cutting tools made of 1}in. steel, which are the 
shape of ordinary lathe tools held in the recesses by wedges and 
arranged in sets, some standing prominent off the edges and 
others on the face which cut alternately, some making furrows 
and the others following, cutting away the ridges, so that the 
surface, at half a revolution of the cutter head, is the same as a 
roughing cut on ashaft with a jin. traverse, and the cuttings are 
the same as come off a lathe with a coarse traverse. The feed 
is put on twice during one revolution of the cutter head, tools 
being omitted to allow the feed to be put on opposite the 
empty spaces. The headstock, carrying the cutter head, is 
advanced on slides on the bed by a self-acting motion, till the 
required depth in the crank sweep is cut away, and when this 
is done the self-acting motion for advancing the cutter head is 
stopped, but the cutter head continues to revolve, and the two- 
face plates on the cutter headstocks carrying thecrank are madeto 
revolve simultaneously at a slow speed by a self-acting motion. 
Thus as the cutter head continues to revolve, the crank pin is 
rounded in the same way as the sweep is cut out. The sides of 
the sweep are finished and the pin rough turned within }in. 
of the finished size either for parallel or curved bearings. The 
other sweep is then presented to the cutter head in the same 
way as already descri The machine is so arranged that two 
circular saws can be put on the spindle to take the place of the 
cutter head, when it is desired to cut a slab out of the crank- 
sweep to be used as a test piece, and when this is done the 
cutter head can be applied, the sides finished, and the pin 
rounded in the manner previously described. A machine for 
doing similar work, although laid down on somewhat different 
lines, was made by Messrs. Craven, in 1864, from the designs of 
Mr, John Ramsbottom for the London and North-Western 
Railway Works at Crewe. 


THE VAN DUSEN LOCK NUT. 
Tue Peerless Manufacturing Company, Third-avenue, Louis- iy 
ville, N.Y., are now introducing the somewhat novel form of < : 


lock nut illustrated by the accompanying engravings :—Fig. 1, 


A represents nut lock detached. Fig. 2, A, nut lock in position 
ready to apply; B, the tool used in setting the lock—it is simply 
a bar of iron having a hole }in. larger than the bolt—when 


Fic 3 


placed as indicated one or two smart blows with a hammer on a 
the tool force the lock flat, the teeth entering the metal of the ee 
bolt. In Fig. 3, A represents the lock applied. ft 


HOWL’S PATENT TUBE VICE. 
THE accompanying engraving illustrates a new tube vice 


manufactured by Messrs. Lee, Howl, and Ward, engineers, 
Tipton. The engraving explains itself. 


On Sunday, the 9th inst., the boiler of the smelting works at ie 
Eurville—Haute-Marne—exploded. Of the eighty workmen in the we 
building at the time, seventeen were killed on the spot, three have 
since 5 forty others were more or less severely injured. - 
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THE ENGINEER. 


Nov. 21, 1884, 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
correspondents. } 


THE ROYAL INDIAN ENGINEERING COLLEGE. 


Str,—There is an advertisement in your last issue—November 
14th—headed as above, but stating that the course of study is 
arranged to fit an engineer for employment in Europe, India, or 
the Colonies. Further, that sixty students will be admitted in 
September, 1885, and that for competition the Secretary of State 

ill offer fifteen appointments in the Indian Public Works Depart- 
ment, and two in the Indian Telegraph Department. Now pre- 
cisely the same advertisement is fa in the Bristol papers, 
and therefore presumably in the | papers throughout the whole 
country. Were it not for this fact I would not trouble you with 
this letter, but I feel it to be my duty to the local college with 
which I am for the time connected to make an attempt to point 
out to what this enterprise is clearly tending, in what position the 
Government stands with regard to it, and to humbly offer a sug- 
gestion or two. 

When about the year 1870 the project was formed for establish- 
ing the Cooper’s Hill College, it was said to be distinctly with the 
ebject of providing trained engineers for the Indian Civil Service. 
Even then the Government of India wrote to the Duke of Argyle, 
as Secretary of State for India, a letter in which were the following 
words :—‘‘ We consider the success of such a college to be a matter 
of very great uncertainty, that it must be regarded as an experi- 
ment, and that we have great doubts that any real necessity exists 
for its immediate establishment.” And further on, “ The institu- 
tion—that is, the proposed Indian Engineering College—in short, 
would in our judgment be distinctly condemned if it could not be 
conducted on what would be an entirely self-supporting basis.” 
In addition to this, the Institution of Civil Engineers addressed 
to the Duke of “Argyle a vigorous protest against the proposed 
establishment of the College. Yet in spite of this the scheme was 
carried into operation, and, moreover, was specially maintained by 
the Indian Government—vide second report of the Royal Commis- 
sioners on Technical Education, Vol. I., p. 413—though each 
young man sent out to India cost no less than £321 toeducate. The 
project in its original form has signally failed, and now mark the 
result. The numbers of the students having fallen to an a i 
extent, notwithstanding the fact that the staff consisted of, an 
still consists of, men of the very highest rank, both as teachers and 
men of science, and who might be safely trusted to make the 
system of education all that could be desired, the College was, 
rather more than two years ago, thrown open to students training 
for the engineering profession generally. It was, therefore, by this 
course placed on exactly the same footing as any other engineering 
college, but with two important exceptions :—(1) That the Cooper's 
Hill College is supported by the taxpayer. (2) That very heavy 
inducements are offered as prizes to cies to enter, in the shape 
of Government appointments. 

In spite of this, however, the number of students was, a short 
time ago, only two-thirds of that which could be received, and in 
order to increase, or even maintain the number, an extensive and 
likewise expensive system of advertisements is yo | nearly a 
year in advance. Meanwhile the investment of capital goes on. 
A hanical laboratory, costing £2000, has just been instituted ; 
other laboratories have been doubled in size and a handsome room 
for drawing constructed, and the Government thereby committed 
to a greater extent each year to support the establishment. 

Now, what in plain English is the real state of the case? It 
appears to be this: (1) Local engineering schools supported by 
private effort are quite competent to supply engineering education 
of the highest kind; and, indeed, even now, threaten to raise the 
supply above the demand. (2) Yet the supporters of those 
colleges are taxed to maintain a far more expensive rival 
system not only of education, but of advertisements, that 
must result in taking students from those colleges, and 
in the end inflict certain injury to them in such an obviously 
unequal struggle. (3) There is, moreover, no logical reason that 
can be adduced why the Government should train engineers for 

rivate employment any more than members of any other pro- 
K i Yet, since only seventeen appointments are offered for 


ession. 
1885, this is what is done for 70 per cent. of the sixty students 
who will enter Cooper’s Hill in that year. (4) I therefore venture 
to suggest the following way out of the awkward dilemma in which 
such an anomalous state of things must place a right-minded and 
honourable body of men like those in authority. 

Reduce at once the scale on which the Royal Indian Engineering 
College is maintained—making, of course, suitable compensation 
to those of the staff thus temporarily inconvenienced by this 
change—so as to provide for no more than the seventeen candidates 
required for the Indian Civil Service, allowing, perhaps, a small 
margin in case of accidents. Then, throw open the appointments for 
competition to all engineers, with proper limits as to age, &c., and 
let the examinations be of as strict and searching a nature as can be 
reasonably devised. If there be not an abundant supply of first- 
rate men, who can fully pete with those of Cooper’s 
Hill, then by all means maintain the system—i.c., let the Indian 
Government do so—but if, on the other hand, there should be such 
a supply, then the right thing to be done is obvious, and need not 
be suggested by H. 8. HELE 

University College, Bristol, November 17th. 


THE CARNAC ROOF STRESSES. 

Srr,—In a communication which appears in your current 
number, I find that Mr. D. B. Rabadina makes the curious state- 
ment that I treated the Didcot and other roof for stress ‘‘ by 
assuming 45 Ib. per square foot for dead and accidental load on the 
authority of M. Levy.” Now, if Mr. Rabadina had read my 
articles more closely and critically he would have learnt from the 
Bristol and Cardiff paper, June 20th, 1884, to which he refers, that I 
had only then recently consulted Levy’s work, and found in it an 
a fortiori argument in support of my views on wind pressures. 
Also he will find it there stated that M. Levy adopts the lower 

ressures of 28 lb. and 33 lb. per square foot for similar roofs. It 
is therefore somewhat hard to conceive how Mr. Rabadina came 
to the conclusion that I had, from the beginning, relied upon Levy 
for a 45 1b. Toad. The fact of the matter is, as I have before 
stated in your columns, that I adopted the 45 1b. load as a 
maximum, only after making most diligent inquiries in the proper 
quarter, as to the dead weight on these particular roofs, and not 
even then till I had made an independent calculation of the wind 
pressure, which satisfied me that the 45 lb. load was in excess of 
the actual load per square foot. 

With regard to the remainder of the contribution, I fear that 
the distribution of wind forces materially differs from mine—at 
least, in principle if not in effect. For instance, the normal and 
vertical wind pressure components are not found by the same 
decomposition of forces. The whole difference lies in the answer 
to this question, Is the absolute horizontal wind pressure, before it 
has been resolved in any direction whatever, and merely after it 
has been proportionately reduced in intensity, so as to permit 
it being applied over a larger surface, less on that account an 
absolute force? Clearly not; thereupon this reduced horizontal 
wind force, which spreads itself in two directions, one normal the 
other parallel to the rafter, must be resolved on the assumption 
that it is an absolute, not a competent, force. Now the decomposi- 
tion of forces, used by Mr. Rabadina, assumes that the normal is 
the absolute and the horizontal reduced @ component 
force, in which respect, therefore, it differs more than “slightly ” 
from my distribution of wind forces. 

To set at rest, however, the minds of some young student engi- 
neers who for a long time past—so it has been whis to me— 

add that 


instance by Mr. Rabadina and on a former occasion by Mr. 
Edmonds, would differ in effect from my results only by bei 
slightly in excess. The method, ‘therefore, is ectly safe an 
practically applicable, insomuch that it would add an insignificant 
amount to the strength of the structure, which might serve as a 


useful margin in countries like India, occasionally visited b 
cyclones. R. H. GRAHAM, 
November 18th. 


THE NAVY. 

Srr,—I shall be much obliged if poe will publish the following 
list of French, Italian, and British armoured navies, devoid of 
technicalities, so puzzling to the general reader. Sir Thomas 
Brassey was reported yesterday as stating at the Fishmongers’ 
banquet, ‘‘ He could confidently say, as regards the important 
class of battle ships, that we stood at the present moment ina 
commanding position.” I do not know how to reconcile this state- 
ment with the list I send you for publication—from official sources 
—added to which nineteen of our most modern battle ships are 
only armoured about one-third the length of their water-line, and 
the guns of our fleet are — bsol Jers; while the 
French ships are armoured the whole length, and their guns are 
all breech-leaders. 

A List of the French and English Armour-clads, officially given in 
the French Navy Estimates, Exercise 1885, pp. 1700-1712, 3, and 
English Parliamentary Return January 1st, 1884, Estimates for 
1884-85. For Armanient, Armour, and other Particulars, ste 
Admiralty Last, May, 1881, and “ The British Navy,” by Sir T. 
Brassey, Vot. i. 


te muzzle-] 


BUILDING AND FITTING. 


F ENGLISH. 
eptune Rodney 
Formidable Benbow 
Camperdown 
3 Brennus Anson 
i §~ Magen’ New Vessel 
Sq | Charles Martel Howe 
Os 
uin Edin 
Indomptable 
28 Ships Fitted 
Sultan 
| Superb 
Admiral Baudin | Inflexible 
eux | lexan 
Terrible Neptune 
Caiman emnon 
Ships Fitted. 
Admiral Duperré Ajax 
. | Dévastation Conqueror 
2 | Foudroyant Dreadnought 
3 Redoubtable Hercules 
Friedland Temeraire 
& |} Fulminant Thunderer 
Tonntre | Menarch 
Colbert Bellerophon 
Marengo Penelope 
= | Octan Rupert 
5 | Richelieu Hotspur 
© | Suffren Northumberland 
Trident Minotaur 
Savoie | Agincourt 
Revanche Achilles 
Surveillante Warrior 
Valeureuse | Lord Warden 
Heroine } Hector 
\ Couronne j Valiant 
(Vauban Orion 
S | Bayard Triumph 
Turenne Swiftsure 
zm | La Gallissonnitre | Invincible 
2) Triomphante | Iron Duke 
= Victorieuse | Audacious 
| Alma j Shannon 
£ A ta Defence 
= | Reine Blanche | Repulse 
\ Thetis Wivern 
| 
‘empéte Belleisle 
3 Tonnant Devastation 
= | Vengeur Glatton 
© } Belitr 
©) Boule-dogue Hy 
Cerbtre j 
© | Taureau ecate 
Prince Albert 
\ implacable Viper 
)opiniatre Vixen 
= )Embuscade Black Prince 
2 / Protectrice | Waterwitch 
& \ Refuge Resistance 
French, 59 Armourclads. English, 59. 
Canonnitres Cuirassées. | Armoured Cruisers, 
Achéron Warspite ati 
) Cocyte Imperieuse (fitting 
Phiégeton | Northampton (fitted) 
(styx Nelson (fitted) 
Fusée 
Grenade 
( Mitraille | 
Grand total, 67. Grand total, 63. 
The oan names, being taken from official recognised sources, are a 
certainty. 


Names of the Italian Fleet, from ‘Carnet de I'Officier de Marine,” 
p. 190, 1884. 


Navires Cuirassés de lre Classe. 
uggiero di Lauria | Pr. Amedeo 
s . | Francesco Morosini | Palestro 
> & | Duilio Roma 
Dandolo Ancona 
And Maria Pia 
B § | Italia Castelfidardo 
Lepanto | San-Martino 
| Affondatore 
Navires Cuirassés de 2e Classe. 
Formidabile Etna N. 
Terribile Vesuvio Gio. Bausan 
Varese 
Total French and Italians, 89. English 63. 
ADMIRAL OF THE FLEET, 
Torquay, November 13th. THOMAS SYMONDS. 


TIDAL ACTION, 


Srr,—So far as the points at issue between Mr. Boult and 
myself are concerned, there is, I think, much of the information 
which he appears to require in the article on ‘“‘ Estuaries” which 

ou publish in your last week’s issue, from the pen of the late 
Conall Mr. W. R. Browne. Without, however, admitting 
identity of opinion with that gentleman on very much of what he 
says, I beg to invite Mr. Boult to peruse that article. 
discover from his last letter that he does not dispute the 
generally accepted —. of the origin of the two great 
primary tidal waves; then it should be very easy for him to see 
that, since high and low water alternately succeed each other at 
intervals of about six hours, it must be impossible, owing to the 
quantity and distribution of the land, for primary waves of great 
moment to be generated in the northern hemisphere. If the earth 
would only rotate much more slowly, so as to the water time 


to run round the various continents in the northern hemisphere, 
from ocean to ocean, and keep up with the producing force, then 
rimary waves would be produ which would astonish Mr. 
ult, and in the very antipodes of Van Diemen’s Land, about 
which he talks; but as land and water are at present distributed, 
he must see that his question was absurd. In the southern hemi- 
sphere, however, we have a great expanse of water, with far less 
to hinder the development of the primary waves, and consequently, 
though still greatly affected by varying depth and barriers pro- 
jecting from the north, these two heaps are produced, and sweep. 
round the southern portion of the globe in the direction contrary 
to its rotation. 

I have drawn a distinction between these two irregular heaps of 
water and the waves arising from them, which are cut off by pro- 
jecting continents as the earth rotates, and -here Mr. Boult 
encounters a difficulty which I will attempt to explain. The 
primary wave differs from a true wave undulation inasmuch as it- 
is controlled by the forces which produce it, and it is consequently 
constrained to move mainly in the direction these forces take in 
relation to the earth’s rotation. I do not desire, however, to 
assert dogmatically that these heaps are not waves; it should 
satisfy Mr. Boult if I say that in this they differ from the tides we 
know in the greater part of the northern hemisphere, which are 
simply offshoots from these primary heaps superimposed upon and 
consequently slightly modified by the tiny primary upheavals and 
depressions produced in the northern hemisphere. Now when one 
of these Freon waves comes opposite the southern opening of the 
Indian, Atlantic, or Pacific oceans, it tends to extend towards the 
equator; consequently, it flows northward, and at the same 
time—in virtue of its original impulse—westward, till a portion of 
it cut off by the projecting continent of Africa, South America, or 
Australia, and this detached portion forthwith “‘becomes . . . 
simply ... a monster wave,” an offshoot of the primary 
heap, but no longer dependent upon or materially influenced by 
the sun and moon’s resultant attractione 

Just here it strikes me that the primary wave will be almost 
entirely intercepted by the continent of South America, which 
southward almost into Antarctic We may there- 

ore only expect small tides in the waters off the west coast of the 

South American continent, and so with the southern projections 
of the other continents; while on the south-east coasts of the 
same, the wave impinging more directly, will, generally speaking, 
give more ample tides there. 

The article on ‘‘ Estuaries” which you publish is very interesting, 
and replete with useful facts. There seems to be about as much 
already known on the subject of scour, &c., as affected by the 
various disturbances to which the water of estuaries is subject as 
can be got at by observation, without the aid and guidance of truer 
hypotheses to replace some of the simple but wretched theories 
generally accepted by hydraulicians, and enable them to direct 
their observations and experiments by more perfect ratiocination. 

Widnes Foundry, Widnes, R. SNowpon, 

November 18th. 


THE FORTH BRIDGE. 

Srr,—From a personal inspection of this great work, so far 
as it has progressed, I ider the p ti thod of layi 
the caisson foundations very ingenious ; and when they are entirely 
filled in with concrete from the bed of the rock upwards, the 
foundation will r ble solid stone with an outer lining of steel. 
The original drawing given in THE ENGINEER only had two 
caissons for the double ends or cantilevers of the great and 
arch. It certainly presented a very startling appearance. Four 
caissons have now been adopted, giving it a much broader base to 
throw out the cantilevers from. I notice that about forty-two 
miles of plates have to be bent for the tubular compression 
members. They seem to be very cruelly treated; they are heated 
and then bent, and receive a final bending process when cold. We 
should have ordered, under the circumstances, the plates to be 
bent at the mills, and they would retain their original strength 
and shape. As regards the whole structure sliding on the lower 
bed-plate to meet the expansion and contraction, I must express 
grave doubt. Were the two surfaces accurately planed and pro- 
perly lubricated, this, no doubt, would take place; but with rough 
surfaces the slightest irregularity will cause abrasion, which will 
hold like a vice; and, moreover, the cold, damp salt-water mists 
will play sad havoc with the rubbing surfaces, which the force of 
expansion would fail to move. At the new Clyde Viaduct, ina 
length of 376ft., the observed range is 2in. What will it be on 
these spans of 1700ft.? Well, I say about 10in.; or does the 
middle cantilever push the end ones, weighing about 12,000 
tons, the distance of 10in., while the force of contraction 
draws it back again. The rubbing surfaces under the circumstances 
would require to be kept in first-rate order, but which I consider 
impracticable. The damp mists penetrate the smallest opening 
between metallic plates, and so far as I have observed rust soon 
sets in, which finally settles all sliding action. From the peculiar 
form of the pyramidal cantilevers, I consider the expansion will 
take place in a level line, and I hope some other means to meet this 
— will be otherwise shown than that provided for in the 
sliding base plates. It is well known in these parts that we have 
looked upon the Forth Bridge as an obstructive one. Sir Thomas 
Bouch was pinned down to an uniform headway of 150ft. It has 
been shown that the two main waterways can be bridged across 
with two cellular bowstring bridges thrown out in cantilevers 
depending on weight and not on bolt fixtures, but on both if 
desired in the course of construction. It has likewise been shown 
that I provide no sliding action in my design. If in any — a 
wave of deflection caused by wind pressure or any undue shock 
given to the superstructure cannot be met with but by the 
instantaneous sliding action of, say, 12,000 tons, or a third of the 
=, in the short space of a second or two, then I say such a 
viaduct is not a safe structure. In my proposal the expansion of 
the mass will be upwards, just the same as the expansion of the 
Southwark cast iron bridge. The elliptical arches of the ee | 
principle rest on the foundations in a similar way as the ellipti 
arches of London Bridge built of granite. While I depend on the 
weight of the structure resting solidly on the foundation to resist 
the most tempestuous wind pressure averaging about 35 lb. per 
square foot, at the same time my chief object is to maintain the 
navigation of these waters free from obstruction, within 1700 of 
width and probably over 150ft. of uniform headway. 

November 10th. Joun G. WINTON. 


ELECTRIC LIGHT CABLES, 

Srr,—In your number of 14th last, page 371, it is stated that in 
Greenock the electric light cables covered with lead are to be laid 
in a trench, having in it a layer of fine sand, and that the cables 
are to be covered with sand to a depth of 4in. This procedure is 
a great mistake. Many years ago, when I was a director of the 
Shaw’s Water Company in Greenock, I used to watch the lifting of 
old lead and iron pipes out of the ground to note the kinds of soil 
which were best adapted for yo pipes in, and I found invariably 
that lead and iron pipes which ad lain in sand were more corrod 
than pipes which had lain in clay soils. When afterwards, residing 
in Dumfriesshire, I met with a remarkable proof of the destructive 
action of sand on lead pipes. The ground around the ancient 
castle of Anchancas, near Moffat, was subsoil ploughed, and in 
doing this lead pipes were discovered which had supplied the 
castle with water. Through correspondence with an eminent 
antiquary, I learned that the iar construction of these lead 
pipes was the same as that of lead pipes made in the twelfth cen- 
tury. Now, the parts of these pipes which had lain in peat moss 
were as good as or. the day they were put in the ground hundreds 
of years a all the parts of the pipes which had 
through a of sand had entirely disappeared; the sand had con- 
su the lead. JAMES JOHNSTONE. 

8, Dalhousie-terrace, Edinburgh, 


November 17th. 
Lor of Letters see page 398.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borvzavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIO.—A.. Twietmever, Book 

NEW YORK.—Taz Witimer and Rocers News Oompany, 
Beekman-street, 


PUBLISHER'S NOTIOE. 


*," With this week's number is issued as a Supplement, a Two- 
page Diagram for Finding the Sectional Area of Electric Con- 
ductors, Every copy as issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact 
should they not receive it. 


TO OORRESPONDENTS, 


*,* All letters intended for insertion in THR ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 

whatever will be taken of 


good faith. No notice of anonymous 
communications, 
*,* We cannot undertake to return drawings or manuscripts; we 
ore est ts to keep 


must therefore request corresponden: copies. 

*," In order to avoid trouble and confusion, we find it necessary to 
inform ents that letters of inquiry addressed to the 
public, and ponmonrn :o insertion in this column, must, in all 
cases, be accompani a large envelope legibly directed by the 
writer to himeelf, and bearing @ 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 

th these instructi 

A. 8.—The only way to get such an appointment seems to lie in applying to 

s making locomotives for export. You might obtain oaae tae 
mation by applying to the Consuls in London. Their addresses can be 
Sound in the Directory. 

J. 8.—Wilson’s rule is practically right. Locomotive type boilers have 
smaller grates than Lancashire boulers, because they as a rule work with a 
stronger draught and burn a different class of fuel. Small coal is quite 
unsuitable for use in ordinary fire-box boilers. 

J. B. D. (Stockwell Park).— Your letter on the Rocket contains no i 
tion that we have not already published. The Rocket in South Kensington 
has little or nothing of the original engine, save the shell of the boiler, 
about it, The fire-bor is a sham one of sheet iron, the wheels are com- 
paratively modern, the connecting rods of wood. It supplies little or no infor- 
mation concerning the original appearance of the engine, and is practically 
worthless for the purposes of the present discussion, which is not whether 
the original Rocket was or was not like Mr. Nasmyth’s sketch—because it 
certainly was not like it—but whether or not a second and improved Rocket 
was built for and used on the Liverpool and Manchester Railway in the 
year 1830. One section of our correspondents assert that no second Rocket 
was on the line during the period named, another section assert that there 
was such an engine—a contemporary of the Northumbrian—and both 
parties seem to be equally positive. 


MUSTARD MACHINERY. 
(To the Bditor of The Engineer.) 
S1n,—I shall feel obliged if any of your ay epee can give me 
the name of the maker of. machinery used in oe other 
facture of tard USTARD. 


pr in the 
Lincoln, November 17th. 
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LORD RAVENSWORTH’S COMMITTEE. 


Tue Committee appointed at the end of last April, of 
which Lord Ravensworth was the chairman, reported to 
the Admiralty some time ago, but their report has only 
ust seen the light, in the form of a parliamentary paper. 
t is not easy to see why the publication should have been 
so long delayed; but at all events, in view of the great 
interest now being taken in naval affairs, the ap ce 
of the report is most opportune. The general drift of the 
recommenda: 


tions made by the Committee has already been | be 


| the much 


made known by paragraphs communicated to the press, 
or by speeches delivered in public by members of the Com- 
mittee. This fact somewhat detracts from the interest 
with which these recommendations might otherwise have 
been received; but it gives the greater value to the evi- 
dence tendered to the Committee, and to the documents 
contained in the appendix to the report. We are left in 


doubt as to the circumstances which caused the Committee | finall 


to be appointed. If rumour may be credited, this Com- 
mittee owes its origin in no small de to the personal 
influence of one of its members, whose silence in Parliament 
was purchased at the price of an investigaiion. Further, 
it is not at all improbable that by granting this very 
limited inquiry, the Admiralty thought it might be possible 
to avoid the fuller and comprehensive investigation of our 
naval affairs which is so pressingly required. If this ho 
was ever entertained at the Admiralty, it is destined to 
disappointed. 

The instructions to the Committee were brief but com- 
prehensive, as they originally stood. Lord Ravensworth 
was informed that the Committee had “to inquire into 
the conditions under which contracts are invited for the 
building or repairing of ships, including their engines, for 
her Majesty’s Navy, and into the mode in which repairs 
and refits of ships are effected in her Majesty’s dockyards.” 
As the work of the Committee progressed, these instruc- 
tions received a very important and possibly unlooked-for 
interpretation. Having dealt with contract shipbuilding 
and ship repairing, the Committee turned to the question 
of dsakyund wake, and then Lord Ravensworth informed 
his colleagues that he had been in communication with 
the First Lord, who distinctly objected to any discussion 
of the question of the administration or the management 
of the fi Now such a limitation as this obviously 
precluded the possibility of the best results following from 
the inquiry. Shipbuilding or ship repairing in the dock- 
yards is so much influenced by the conditions under which 
the professional officers have to do their work, by the 
anal superintendence which they have to endure, and by 
their relations to the numerous and highly-salaried clerical 
officials, that it is impossible to begin a discussion of 
changes which might promote efficiency without referring 
to dockyard administration and management. That this 
view of the matter is a reasonable one is to be inferred 
from the fact that out of the four memoranda appended to 
the report by different members, no less than three refer 
to the exclusion from the inquiry of dockyard administra- 
tion. Probably this narrowing of the field of inquiry 
enabled more definite recommendations to be made on 
some points; still it left untouched what, after all, is a 
very important matter, namely, whether we are getting 
out of our national shipbuilding establishments results 

roportionate to the expenditure upon them. When a 
yal Commission is appointed to investigate into the 
state of the Navy, dockyard administration and the 
organisation of the Admiralty will undoubtedly claim no 
small share of their attention. 

Turning from these general considerations to the work 
actually done by the Committee, it may be stated that the 
report is presented under two great divisions—first, the 
building and repairing of her Majesty’s maga 4 contract ; 
and, second, repairs and refits of ships. e have so 


free. | recently discussed the subject of contract shipbuilding for 


the Navy, that it is not necessary to enter at any great 
length into the first section of the report. The Committee 
put on record the official opinion of Mr. Barnaby, that the 
first cost of building a ship by contract is not, on the 
whole, in excess of that of building a similar ship in the 
dockyard, if the establishment charges of the dockyard are 
excluded from consideration. Moreover, the Committee 
say that the whole question of incidental charges in the 
dockyards isso obscure as to render untrustworthy any com- 
parison between the cost of shipbuilding in public and 
— yards, With this conclusion we entirely agree; 

ut if Mr. Barnaby’s view is correct—and it probably is 
so—then, on economical grounds, a large increase in 
contract shipbuilding is to be desired ; and such an increase 


all | 8 a recommended by the Committee for the further 


reasons that, “not only would the resources of the dock- 
yards be rendered to a greater extent than at present 
available for repairs and for the building of ships of an 
experimental type, but familiarity with the art of building 
war ships would be spread throughout the country.” In 
our previous article a similar recommendation was made, 
for practically identical reasons. As regards repairs to 
her Majesty’s ships, the Committee strongly recommend 
that they not performed in private yards, because of 
ter expense reaction as compared with what 


:| would suffice for similar work done in the dockyards. 


With this view also we heartily concur, and it is 
to be noted that only two or three firms in the country 
have benefitted by the occasional —— from the 

r practice of the Admiralty to do their Bry 
work in the national establishments. Stated briefly, 


Ma-| therefore, the Committee would diminish dockyard ship- 


building, concentrate repairs and refits in the dockyards, 
and increase considerably contract work on new ships. 
They also consider it of the utmost importance to maintain 
the efficiency of the dockyards, and to perform sufficient 
building in the dockyards to ensure constant employment 
and perfect familiarity, on the part of the constructors and 
the workmen, with the latest details of the most modern 
ships of war. Here, again, the Committee take a most 
reasonable view, and, on other grounds than those named 
by them, dockyard shipbuilding should undoubtedly be 
continued ; but continued, as we maintain, under improved 
conditions. The shipbuilding officers in their professional 
work should not be hampered or controlled by naval super- 
intendence. Sailors undoubtedly have a right to a voice 
in the construction of their ships, and to their armament 
and fittings; but the red tape, which prescribes that every 
letter written on a technical subject by a chief constructor 
in a dockyard to his official superior at the Admiralty 
should pass through the hands of a naval superintendent 
who simply forwards and countersigns a document which 
he, in many cases, does not understand, cannot reasonably 
maintained, nor can there be any justification for the 


continuance of the enormously elaborate and costl 
clerical staff, which exists in dockyards, to whi 
there is nothing corresponding in private shipbuilding 
establishments, and for which there is no need in the 
public shipbuilding service. In all matters of the providin 
of stores, the payment of the men, and the conduct o' 
the work on the building of ships, the responsibility 
y rests upon the chief shipbuilding or engineering 
officer. From him must originate all the information 
which is embodied in the ponderous volumes of the store- 
keeper, the cashier, or the accountant, whose a 
clerks write up fairly in leather-bound books information 
which they can neither understand nor verify. It would 
be interesting to have a comparison made between the cost 
of the clerical staff, say of Pembroke Dockyard, and 
that of a private establishment employing twice as many 
men. We mention Pembroke because that is exclusively 
a shipbuilding yard. If we took Portsmouth, we should 
be told that it is a great naval arsenal, and that conse- 
quently all these expensive luxuries, as we consider them, 
are real necessities ; but Pembroke exists for shipbuilding, 
and why it should be saddled with the cost of a naval 
superintendent, an accountant, a cashier, and a staff of 
clerks whose united salaries exceed many times over the 
salaries paid to the shipbuilding officers, we entirely fail 
to understand. Incidental charges would become less in 
amount, even if they were not less “obscure,” if reforms 
were made in the directions indicated, not merely at Pem- 
broke, but in all the dockyards. 

The Committee state that, as re the quality of 
contract work performed under Admiralty supervision, 
there is unanimous testimony that it is in no way inferior 
to that performed in the dockyards. This statement will 
not surprise anyone familiar with the subject, but it is 
important to have it on record, as statements of an oppo- 
site kind are not unfrequently made, and in some quarters 
it seems to be assumed that the bad work which marked 
the gunboats built by contract during the Crimean War 
fairly represented the quality of the work done generally. 
Another clause in the report deals with the question of 
the supervision exerci over contract work by the 
Admiralty overseers. This clause is, in our judgment, one 
of the least satisfactory in the report, because it leaves 
untouched the vital defect in the present system. We 
quite endorse the Committee’s opinion, that the functions 
of the overseers are discharged discreetly and conscien- 
tiously; but we contend that the overseers have so little 
freedom of action, even in matters of minute detail, that 
they cannot do justize to themselves or facilitate the pro- 
gress of the work. On this point we spoke fully in a 

revious article, and need not repeat what was then said. 

e Committee make another statement with which we 
thoroughly sympathise. They say: “ While fully acknow- 
ledging the necessity of keeping ships of war abreast of 
the most modern improvements, we are of opinion that it 
is desirable to discontinue the system of endeavouring to 
adapt every ship to the latest improvements, whether in 
gunnery or finns. Saeco appliances, that may arise during 
the period she is under construction;” and they add, “We 
consider that the gain to the naval strength of the country 
by the more rapid completion of vessels —— fittings 
of the most approved type at the time they were designed 
would more than counterbalance any advantage that might 
be gained by adopting the latest improvement at the cost 
of serious delay during the construction of the ship.” If 
these opinions could be made the basis of pee yes: of 
war-ship construction, the advantage to the naval service 
would be immense. Another in the report 
is that in which the Committee say, “We have it in evidence 
that undesirable results have attended the acceptance of 
inordinately low tenders made by firms not ing the 
necessary experience, and, while advocating the general 
extension of the practice of building by contract, they 
consider that regard should be paid to the character and 
experience of the firms who may submit offers rather than 
to the apparent economy which might result from the 
acceptance of an estimate upon an insufficient 
acquaintance with the requirements that will be exacted.” 
Here, again, we cordially agree with the Committee. 

The final clauses of the first section of the report deal 
with the question of delays occurring in the completion 
of ships on account of the unsettled nature of the arma- 
ment, and the aggravation of the difficulty in recent years 
by the changes in guns and gun mountings, the introduc- 
tion of torpedoes, &c. No exception can be taken to the 
manner in which the ruling conditions are set out, but the 
other remarks, made under the head of armament, scarcely 
appear to be either fair or in their proper place in such a 
report. The Committee allude to the fact that the 
Admiralty exclusively employ one eminent firm for all 
hydraulic mountings and loading appliances for the heavy 
guns of the Navy, and they recommend that encourage- 
ment should be given to the general engineering talent of 
the country to design, manufacture, and supply the carriage 
and hydraulic arrangements for working and loading the 
guns. Now, it would have been worth while for the Com- 
mittee, after entering upon the discussion of this 
subject, to have treated it a little more fully. They 
would then have had to say that Sir Wm. Arm- 
strong and Co. have attained their present position 
by means of exhaustive experiments and an enormous 
outlay upon the special workshops and plant of Elswick. 
There has been nothing to prevent the “general engineer- 
ing — of the country” from designing, manufacturing, 
and supplying guns an nm mountings, except the fact 
that this en routing talent” was otherwise 
occupied in most establishments, whilst at Elswick the 
special study of the questions relating to guns and gun 
a was leading to a continuous course of improve- 
ment and securing a practical monopoly of orders. There 
is no other cause to be assigned for the fact that Elswick 


stands alone in England at the present time in these 
manufactures, and the Committee have not displayed their 
usual discrimination in this case, or they would not have 
left it to be inferred that some action on the part of the 
Admiralty beyond that already taken was needed to 
encourage other makers to enter into competition with 
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Elswick. It will be convenient if we reserve further 
comments _— the report of the Committee to a future 
article, in which we shall chiefly deal with the repairs and 
refits of ships. 


COOPER’S HILL COLLEGE. 


WE were never of the number of those who advocated 
the establishment of the Royal Indian Engineering College 
at Cooper’s Hill; and all that we have from time to time 
urged against it has been more than justified by the events 
of its brief history. We publish this week a letter b 
Professor Hele Shaw, of University College, Bristol, whi 
we commend tothe attentionof ourreaders. Professor Shaw 
shows that the College has become so far unpopular that 
extensive advertising is requisite to keep it even tolerably 
busy; and he very pertinently asked why should Govern- 
ment undertake to train civil engineers any more than 
they train lawyers or physicians? Finer haw, with a 
reticence which will be appreciated, has not attempted to 
explain why the College is a failure. As professor of 
engineering himself in what may, perhaps, called a 
rival establishment, this reticence is graceful and almost 
necessary; but nothing of the kind operates to compel us 
to silence, and the only reason which has restrained us 
from dealing before with the questions raised by our corre- 
= any 3 is that we run the risk of repeating ourselves. 

ven this may be incurred, however, under the circum- 
stances, and we propose here to supplement Professor 
Shaw’s observations with our own. 

When Cooper’s Hill College was first started, the Insti- 
tution of Civil Engineers explained, without any ambiguity 
of lan; e, that such an educational establishment was 
entirely unn The reply of the Duke of Argyle 
was that he could not get as many trained engineers as 
he wanted for India ; to which the obvious answer was, 
not that trained engineers were not to be had, but that 
they were not to be had at the price bid for them. We 
have no desire to open up the old animosity between 
the military and civilian members of the profession in 
India. No doubt exists, however, that the latter were 
unfairly and hardly treated as compared with the former, 
not so much in the matter of pay, as in pensions, leave of 
absence, terms of service, allowances, rank, and such like. 
The Indian Government—or at all events, the Duke of 
Argyle—held that it would be cheaper to establish a school 
than to pay proper salaries to men; and Cooper’s Hill 
was started against the advice of those most competent to pro- 
nounce an opinion. Atfirstalargenumberof Indianappoint- 
ments were thrown open to competition, and the Colle 
filled; but, as might readily have been foreseen, the as 
outstripped the demand the moment retrenchment too! 
place in India, and the College, with an expensive staff, is 
now kept up, and has been kept up for some time, in 
order to educate about fifteen young men for service in 
the East. The originators of the scheme by no means 
liked to confess that they had made a mistake. It is easily 
understood that the members of the staff have no particular 
desire to see theCollege broken up. It was therefore decided 
some two years ago that, although the Indian appointments 
were necessarily so few, a number of students would 
still be taken, and it was believed that the public would 
flock to Cooper’s Hill. It happened, however, to be known 
that the education there was frightfully expensive. At the 
beginning it was pretty clearly understood that every young 
mau trained there, in return for the £700 or £800 which that 
training cost his parents, was almost certain to get an 
Indian Government appointment. In one sense of the word, 
the Cooper’s Hill man was provided for for life. When 
it was made manifest that only a small percentage of 
pupils could win this position, the whole aspect of affairs 
was changed, and parents and guardians thought twice 
before sending their sons to so costly an establishment. It 
is to be noted that the great expense of a training at 
lay not alone in the but in the manner 
of living of the pupils. The style of the place—its very 
atmosphere, so to — pm to outlay. There 
was as much difference between Cooper's Hill in this 
respect, and such a college as that in which Mr. Shaw is 

fessor of engineering, as there is between Eton and 
the City of London School, or between the mess of a crack 
cavalry regiment and that of a regiment of the line ; and 
all this, be it observed, in no shape or way affected the 
scientific training imparted at Cooper’s Hill. No doubt 
men were well taught—they are well taught there now— 
but just as good a training can be had in half-a-dozen other 
engineering colleges which we need not name. All these 
things told against the College, and it has so far fallen 
from its high estate that it to tout for pupils, and 
enter indeed upon a most undignified and unworthy 
“re with self-supporting institutions. 

e College owed its birth to the demand for engineers 
for India, and with the cessation of that demand the 
College ought either to have been closed—as was at one 
time contemplated—or remodelled fully and completely. 
Only a very partial remodelling has taken place, however, 
and to a large extent all the old vices of the Cooper’s Hill 
system remain. It wasa mistake for the Government to 
set up such an establishment at all; but under different 
methods it might have been fairly successful, entirely apart 
from turning out Indian engineers. As we have already ex- 
plained, the College was far too expensive in its ways to be 
generally useful. Indeed, parents thought twice, however 
rich they might be, before sending their sons to an esta- 
blishment where moderation in the spending of mone 
was the last thing thought of. It was essentially a ric 
man’s College; and although, as we have said, things are 
not quite what they were at Cooper’s Hill, it remains an 
institution where education cannot be had at a cheap rate. 
But there was more than this against the College. Some- 
how Cooper’s Hill men never turned out quite first-rate ; 
and when they arrived in India they were practically 
useless, They did not really supply the want which then 
existed. No attempt whatever was made to give a practi- 
cal training in this country. Men were taught from 
books to be engineers by men who were not themselves 
engineers, and who—we speak with all due deference— 
knew next to nothing practically about engineering. 


So | have 


a mt was the deficiency of the training, that at a com- 
Snedioaiy early period tn the history of the College 
arrangements were made with certain leading firms to give 
the pupils six months’ practical training in office routine 
and workshop ice. This was, of course, better than 
nothing, but very little. The truth is that a radical defect 
exists in the entire system of education; it aims at far too 
much. All that is heard by outsiders concerning the 
merits of the College comes from men who, having no 
practical experience whatever, are quite unfit to pronounce 
an opinion one way or another. To these gentlemen, 
books, if gpd emptied into the heads of pupils, are 
competent to make engineers. They might, of course, as 
well assume that a treatise on equitation would enable a man 
to ride straight to hounds, or that Greener’s book on guns 
would teach a man to bring down a brace of snipe with 
his right and left-hand barrels on a windy day. Books 
and colleges and professors are competent to teach about 
one-half, or perhaps a little less, of what an engineer 
should know, and the other half must be learned in actual 
work. If the choice lies between a good training in a 
college, or in an engineer’s office wherein books are a 
secondary consideration, there can be no question which 
is the better of the two. Of course we know that this 
will be regarded as heterodox and retrograde; but before we 
are condemned, we woukl ask our critics,—Who is it that 
attaches the highest value to theoretical instruction; by 
whom are the merits of such a training as Cooper’s Hill gives 
belauded ? The answer is plain,—by professors and others 
specially en and specially interested in educational 
work. It is not easy to lay hands at tis moment on any 
of the engineers really at the top of the profession who 
have had anything in the least degree resembling the 
training which it is now-a-days the fashion of those who 
know least about real engineering to assert is absolutely 
indispensable. None of the great work done up toa com- 
paratively recent period was accomplished by highly trained 
men, according to the Cooper’s Hill senseof the term. When 
engineers who have n themselves successful in 
carrying out large works, and establishing a reputa- 
tion of their own, are ready to assert that not only 
can Cooper’s Hill turn out perfect engineers, but that a 
good engineer cannot be produced without a Cooper’s Hill 
ps3. or without passing through a somewhat similar 
curriculum elsewhere—then, and not till then, will we be 
convinced that ical training is entirely a secondary 
consideration. t this is just ~ Be the engineers bave not 
asserted, and will not assert. The Institution has spoken 
very clearly and explicitly on this point. Its members, of 
course, do not object to the highest possible training in 
“book engineering” being imparted to young men’; but 
they leave it to those who earn their bread by teaching to 
clamorously assert that it is needless to ask for more 
books can impart. Even these gentlemen begin to see 
that something more than is found within the covers of a 
volume is indispensable, and a workshop—we beg pardon, 
a mechanical ianties ches been recently established at 
Cooper’s Hill, at a cost of £2000. 

In conclusion, we would say that we are very far from 
as era the education of engineers in theory, and we 
willingly admit that it is, perhaps, impossible to find men 
better able to instruct in this than the professors of engi- 
neering in our colleges; but much more thar this is 
required, and no persons are more ready to admit 
it than some of the ablest professors of engineering we 
have. The mistake made lies not in teaching theory, but 
in the assumption that it can be made to supersede 
practice. Another mistake is to assume that the persons 
who insist on this are competent to pronounce any opinion 
whatever of value on the subject. No one is so fitted 
to say what the training of a youth intended to be an 
engineer should be as an engineer who lives by his pro- 
fession; and such men will be the first to repeat, and this 
as the result of Jong training, that an ounce of practice 
is worth at least a pound of theory. Cooper’s Hill can 
never be successful in turning out engineers, because it 
can teach only one half what they ought to know, and 
charges as much for that half as should suffice for the 
whole, and this is beginning to be thoroughly understood 
by parents and i 


ians. 
THE PROGRESS OF ELECTRIC LIGHTING. 

YeEsTERDAY a deputation of electric lighting engineers 
waited on Mr. Chamberlain to confer with him on the 
modification of certain clauses in the Electric Lighting Act. 
Whether this interview will have much effect remains to 
be seen. We much doubt, however, that any change 
in the law can touch the core of the matter. 
Electric lighting is at present in a very anomalous 
position. far as the establishment of a house-to-house 
system of lighting is concerned, it makes no progress 
whatever. Indeed, the movement is rather in a retrograde 
direction, for installations, such as the Edison Company’s 
in Holborn, which were established, have been cl . On 
the other hand, good work is being done in lighting 
individual buildings, such, for example, as the new Law 
Courts, Eberle’s Hotel in Victoria-street, and the First 
Avenue Hotel in Holborn ; while at no time has so much 
are lighting been done in docks, railway stations, iron- 
works, &c. A great deal of incandescent lighting, too, is 
being done in cotton mills in a quiet way, the dynamo 
machines being driven by bands from the mill engines, 
which run, as is well known, with unsw regularity. 
The electric light, whether incandescent or arc, is com- 
pletely successful in a mechanical and scientific point of 
view. There are no longer two opinions about its merits. 
To what then must its failure as a district light be attri- 
buted? This is the ise question that is at the present 
moment engaging the attention of all those who are 
interested in electricity. Curiously enough, there is nothin 
like a general consensus of opinion on the subject, an 
that being the case, it is perhaps too much to expect that 
there can be unity of action. 

As we have seen, the question at issue has narrowed 
itself to this, Why cannot district tighting be established ? 
Plenty of provisional orders have been obtained, districts 

leon mapped out, designs proposed, companies formed 


—these last on paper—but nothing has come of it all. On 
the one hand, it is urged that the Electric Lighting Act has 
ved simply fatal to the novelty it was supposed it would 
ne and cherish ; on the other hand, it is advanced that 
legislation has nothing to do with the matter, and that the 
true secret of non-adoption by the public lies in the fact 
that electric lighting cannot be made to py: It is quite 
possible that both arguments are right; but the influence 
of the Electric Lighting Act may be wholly neglected if it 
can be shown that, Act or no Act, electric lighting cannot 
be a commercial success, We fear that this is a fact, and 
that a great deal has yet to be done in the way of cuttin 
down expense before commercial success can be obtained. 
Mr. Edison is a very clever inventor, but it does not appear 
that he, more than any one else, can achieve impossibili- 
ties; and it is now fully understood that the system of 
lighting with which he is identified is the most expen- 
sive in existence. We need not stop to say a word in 
praise of the beauty of incandescent lighting, but like 
most other beautiful things, it is frightfully costly. 
The esthetic craze which agitated men’s minds a couple 
of years ago, brought to the knowledge of middle-class 
folk with moderate incomes much about which they knew 
nothing before. One of the very first things they found 
out was that high art furniture, and draperies, and wall- 
papers, to say nothing of dadoes, and pictures, and blue 
china, cost a tremendous lot of money. The apostles of 
sweetness and light had overlooked this little difficulty. 
Incandescent lighting must be classed, we fear, not po 
with blue china, but even with pictures; and until it can 
be cheapened enough to be acceptable to the average house- 
holder, legislation can affect its adoption one way or 
another very little indeed. Why incandescent lighting 
should be so costly we shall explain in a few words pre- 
sently. Let us first prove that it is expensive. It may be 
asserted that in New York, with gas costing 9s. 2d. a 
thousand feet, and with Edison himself on the spot to 
advise, incandescent lighting ought to succeed, if it is to 
succeed at all. In 1882 Edison opened the First District 
illuminating station. He undertook to light an area of 
a little under one-fourth of a square mile, and the capital 
was found by the firm of Drexel, aay and Co. 
month there were 12,540 lamps up, the number having 
gradually risen from 2323 lamps, with which the under- 
taking commenced. The mains were all laid under Mr. 
Edison’s own eye, so to speak, and he did all he 
knew how to do to make the speculation a success; 
but the result, notwithstanding the enormous price 
of gas, has been disastrous. The cost of fitting out 
the district has been £200,000, and the actual receipts 
last year were £6000 in excess of the outlay, which is 
about £16,000 a year. This means about 3 per cent. on 
the capital; but then no allowance is made for contin- 
gencies, and it does not need much explanation to show 
that a return of 3 per cent. in such an undertaking as this 
is simply ridiculous. In fact, the profit, if there was any, 
was generally nominal. The average life of the lamps 
seems to have been 400 hours only, or about one-tenth of 
the durability claimed for Swan lamps. Our contemporary, 
the Statist, in dealing with this question, points out that it 
is impossible that a 16-candle incandescent lamp can cost 
less than a 7ft. gas jet, with gas at 5s..a thousand. If 
this be the case in London, then electric lighting must cost 
nearly twice as much as gas—which is of course fatal. 

Are we to assume that this state of affairs must always 
endure? We venture to think not. In the first place, if 
half as much energy had been expended on arc li ides as 
has been devoted to the incandescent system, the whole 
subject would stand to-day on a different footing. There 
are great possibilities in store for are lighting, and this 
is beginning to be found out in the United States. 
The great foe to house-to-house lighting is that the 
demand is so variable, and that there seems to be no 
poe means of controlling it. Thus, although, as we 

ve seen, Edison had no fewer than 12,540 lamps fitted, 
the largest number ever going at one time was about 5500 
only. e average duration of lighting per day referred 
to the whole of the plant, was only about two hours. If 
we compare the effect of this on a central electric lighting 
station with that on a central works, we can at once 
appreciate what it involves. e gasworks run steadily 
day and night, the gas-holders acting as fly-wheels, so to 
speak, and intercepting irregularities indemand. If there 
is a steady falling off in the requirements of the public, as, 
for instance, in summer, then one or more benches of 
retorts are disused ; with the advent of long nights more 
retorts are charged; but the plant in action is always 
worked to the best advantage. The electric lighting 
station, on the other hand, has nothing to intercept or con- 
trol fluctuations in demand, and a plant adequate to 
feed a couple of thousand lamps may have to be kept 
going to supply a few dozen. t us sup that fifty 

ouses in a street are lighted. At midnight all the lights 
are out, save in one house, where a dancing y is bein 
given, which does not break up till dawn. The whole o 
the plant provided to supply fifty houses has to be kept 
burning to light up one house. Son, more. Lights are 
kept going in the bedroom of a sick person all night. The 
station must keep at work to supply this light. The cost 
of a few lamps burned in this way must be reckoned upin 
— per hour. Of course it may be urged that this can 
got over. We do not deny that it can, but it has not 
yet been got over. The storage battery promised to make 
electric lighting by incandescence a success, but it has not 
kept its promise, simply because there is no food storage 
battery at present in use. We say this with a full knowledge 
that there are sto batteries which have attained a fair 
measure of success, but they do not seem tosatisfy electricians 
in general. We stated months ago in these pages that com- 
mercial success was not to be ex for incandescent elec- 
tric lighting without the aid of storage batteries, and nothing 


has since happened to make us change our opinion. It is, 
t, chosiehély essential either so to construct a 
cen establishment that variations in supply will not 


injuriously affect its flexible pete gps or else to intro- 
duce, between the consumers and the producers some regu- 


lator wnich will equalise the demand on engines and 
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dymamo machines no matter what the fluctuations in the 
requirements of the public. 


} IMPLEMENTS AND TOOLS FOR INDIA. 


Accorp1ne to the Agricultural Reporter to the Govern- 
ment of Madras, in his annual statement, which has just 
reached us, the demand for improved implements and 
tools at the Saidapet Experimental Farm was greater last 

ear than in any A rdw ear since the farm was opened, 
so that it was, unfortunately, rg nye to supply all that 
were applied for. We are told that efforts were made to 
induce private firms and individuals to manufacture agri- 
cultural implements and tools, but these efforts do not 
appear to have been attended with much success. The 
demand is a new one in that part of India, and before the 
industry can be carried on successfully a considerable capi- 
tal must be sunk in peony ee necessary machines, 
tools, and other appliances. essrs, Massey and Co., 
engineers, of Madras, have shown a deal of enter- 
prise in setting apart a portion of their works for the 
manufacture of agricultural implements, machines, tools, 
&c., and these gentlemen are now engaged in this new 
industry with a good prospect of establishing it on 
a sound basis. essrs. Oakes and Co., of Madras, 
are also now engaged in the trade, having become 
the local agents for several extensive firms of imple- 
ment manufacturers. Dr. Dhanakoti Raju, of the 
Tangal Works, ree oe begun to manufacture iron 
loughs ; and A. San ingum Anchory, a locksmith of 
indigul, is now also engaged in the work. It was hoped 
that Messrs. Groves and Co,, agricultural engineers, of 
Coonoor, would have been able to make ploughs, &c., for 
sale on the Nilgiri Hills, in Coimbatore, &c., and pattern 
ploughs were sent to them ; but the firm found that the 
cost of labour and materials was too high at Coonoor to 
admit of implements being made there at the price at 
which they can be made on the plains. It is anticipated 
that at the Famine Orphanage, at Kareir, it will be possible 
to make up ploughs for local requirements. Patterns of 
ploughs are sent from the farm on loan to any respectable 
rson desiring to make similar ploughs, and this privilege 
ca been availed of in several instances; while a consider- 
able number of ploughs have been sold as patterns. During 
the year there were sold from the farm, eighty-one im- 
proved country ploughs, sixty-one Swedish ploughs, thir- 
teen single-stilted Swedish ploughs, twenty-five iron 
ploughs of various kinds, eleven drag harrows, grubbers, 
and bullock-hoes, and ninety-one parts of ploughs. 
At the close of the year the registered applications 
for ploughs remaining to be met included 122 ploughs 
of different kinds. e Swedish plough having proved 
very successful in one or two districts, 270 were 
imported, of which most were distributed over the 
Presidency. For wet land cultivation, a compact and 
durable plough, less than 30Ib. in weight, made entirely 
of iron, excepting the pole, has come much into favour. 
The draught is within the power of an ordinary pair of 
cattle. They can be made for £12 13s. per score. Modi- 
fications have been introduced in several of the ploughs 
——— with during the year, which, it is hoped, 
will render them more efficient and better adapted to the 
requirements of South Indian farming. his is the 
legitimate work of an experimental farm, and not the 
manufacture of ploughs for sale. Until recently the 
farm was compelled to engage in the manufacture of 
ploughs for sale; persons desirous of introducing improved 
ploughs could not procure them without incurring much 
trouble and expense, excepting through the agency of the 
farm. However, as this is no longer the case, it is pro- 
posed in future to confine the work of the farm workshops 
chiefly to the manufacture of new implements that appear 
to be worthy of a trial, and to afford the necessary 
aid in adapting implements to the requirements of 
native agriculture, or in modifying and improving 
native implements. When a good pattern implement has 
been obtained, copies can be multiplied to any extent by 
Messrs. Massey and Co., or any of the firms and 
individuals before mentioned, and possibly other enter- 
awn | men will before long engage in the industry. The 
ollowing is a statement of the cost of making up at the 
farm the four kinds of ploughs in greatest demand :—- 
Single-stilted Swedish plough, £1 15s, i: improved 


country plough, with iron stilts, 15s. 1jd.; improved 
country plough, with wooden stilts, 15s. 1 3; primitive 
plough, £1 1s. 103d. 

Messrs. Ransome, Head, and Co., of Ipswich, sent to 
the farm ploughs of three varieties, which they had 
specially made to suit South Indian requirements, and 
which they were anxious to have tried at Saidapet. The 
es hs are distinguished as W. K. 8.—modified form— 

.S., and W.8. R. A. W. The plough W. K. 8. isa 
small one; it is made of wood, and has iron working : 
it is neat and compact, and weighs only 281b. The plough 
K. W. 8. is made of iron, and weighs 52 lb., but is without 
a wheel or a coulter; these, if added, will increase the 
weight about 12]b., and add to the cost of the plough. 
Plough W. 8. R. A. W. is a wooden plough, with iron 
working parts; it also is well made and compact, and its 
weight is 53lb. The soil of the tield in which the 

oughs were tried was a sandy loam in good con- 

ition, and was in a favourable state for ploughing. 
Plou W. K. S—modified form—cut a t-class 
furrow, but the plough is scarcely strong enough 
for ordinary work. Plough K. W.S loosens the soil very 
well and makes a fairly good furrow, but the draught was 
heavy, due partly to the abruptness of the mould-board 
and to the absence of a wheel; being entirely of iron, the 
oy h is better adapted for general use. Plough 

. 8. R. A. W. will plough deeply and cut a good furrow, 
but the draught is very heavy. The mould-board of this, 

as well as that of K. W. S., need alteration. Messrs. Ran- 
7 somes also sent to the farm a large iron Plough which they 

had constructed specially for stirring deep black cotton 
soils. Only one or two trials have yet been made with it. 
The new plough has a digging breast in addition to the 
ordinary mould-board. When working with the diggin 
breast it turned the soil over very efficiently, but not to a 


great depth. The furrow slice was very wide—indeed, 
much wider than seems to be necessary, and it would 
sd that the plough is certainly not adapted for 
ploughing deeper than six inches. However, it will be 
experimented with fully in the black cotton soils of 
Bellary, to which place the plough has been sent b 

Messrs, Massey and Co., the local agents of the Ipswic 

firm. Even without the improvements which are found 
to be desirable, the ploughs exhibit a considerable advance 
on any English ploughs yet sent to India for the use of 
ryots, 


COLLIERY EXPLOSION FUNDS. 


Dvurine the week a very important meeting has been held at 
Barnsley, to consider the desirability or otherwise of distributing 
a sum of about £30,000 surplus, arising from the Oaks Colliery 
Explosion Fund raised in 1866, for the relief and support of 658 
persons who were rendered destitute by the deaths of 365 men 
and boys who were killed in that explosion. As this was the 
largest fund ever raised in relation to such an accident, a few 
facts relative to its working cannot fail to be read with interest. 
The committee, in making their appeal at the time the fund was 
organised, estimated that no less a sum than £75,000 would be 
required to meet all the claims. This clear sum was come to by 
the working of the Lundhill Colliery Relief Fund formed in 
1857 for the support of 92 widows, 3 orphans, and 217 fatherless 
children ; when 20 widows and 52 children were on the fund 
only £1043 2s, 4d. remained in hand. The total amount raised 
by the Oaks Fund Committee was £48,747, nearly £15,000 was 
subscribed by noblemen, and £5593 in sums of not less than 
£50 each. The claimants thrown on the fund at the first were 
made up of 68 men, 248 women, and 374 children. At the close 
of 1871 the committee had expended no less a sum than 
£21,354 14s. 3d., of which £17,809 18s. 8d. was given as general 
relief, £892 10s. in marriage portions to widows who had at 
that time again engaged in matrimony. The balance in hand 
at that time was £34,067 13s. 11d. Between the dates of the 
explosion and the end of 1871 99 widows had ceased to be 
claimants on the fund ; of these 88 had re-married. At that 
period 30 men, 101 women, and 226 children were still on the 
funds. In the course of the next five years, viz., from January 
1876, to the end of 1880, a great change had naturally come over 
the fund. At that period there were only 2 men, 34 women, and 
13 children, there having been a decrease of 171 recipients in 
the four years. Of the 25 females who ceased to be dependent 
upon the fund in the five years, 6 had married, 12 died, and 7 
ceased to be claimants ; 2 married stonemasons, 1 a quarryman, 
1 a railway porter, 1 a weaver, and 1 a farm labourer. The 
receipts for the five years amounted to £6284 3s. 1d., and the 
expenditure £7239 17s. 3d. The excess of expenditure over 
receipts was £955 14s, 2d., reducing the balance in hand to 
£28,444 15s. 3d. From 1872 to 1875 the position was of course 
again altered. The revenue for the four years ending December, 
1875, was £5584 6s. 8d., and the expenditure £10,251 11s. 2d. 
There was, however, a balance in hand of £34,067 13s. 11d. 
Of the 189 widows left by the explosion, 98 remarried from 1867 
to 1874, viz., 2 in the first-named year, 34 in 1868, 25 in 1869, 
20 in 1870,and 17 in the four following years. Twowere married 
at the age of 19 years, and 47 between the ages of 21 and 29. 
No fewer than 12 widows were married at 30, and 37 between 
the ages of 32 and 52 years. At the present time there are only 
21 persons dependent upon the fund, and as the accumulated 
interest had reached £2957,the committee agreed to vote a sum 
of £1500 to the West Riding Miners’ Permanent Relief Fund, 
£500 to the Barnsley Benkett Hospital and Dispensary, £200 to 
the Ripon Industrial Home, and £100 to the Bradford In- 
dustrial Home, where most of the girls were trained as domestic 
servants, 


VALUE OF INDEPENDENT AUTOMATIC BRAKES, 


A REPORT to the Board of Trade by Major-General Hutchinson 
has been published on the accident which occurred on 3rd Sep- 
tember between North Wootten and Wolferton stations, on the 
Lynn, Hunstanton, and West Norfolk Railway, worked by the 
Great Eastern Railway Company. When the 4.45 p.m. passenger 
train—consisting of a tank engine running chimney first, and 
seven vehicles, five of the vehicles, but not the engine, being 
fitted with the Westinghouse brake—from Lynn to Hunstanton 
was running between North Wootton and Wolferton stations, 
the engine and all the vehicles left the rails. The train came to 
rest in about ninety yards from the first mark of a wheel having 
mounted a rail, with the engine turned over on its right side on 
the edge of a ditch on the right side of the line, and with its 
chimney still towards Wolferton ; the first vehicle, a carriage 
truck, remained still attached to the engine, and was turned 
over on its left side with its trailing end towards Wolferton ; 
the second vehicle, a horse-box, was turned over on its left side 
across the left rail, about opposite to the front of the engine, its 
front and rear couplings having both given way ; the third and 
fourth vehicles, a third-class and composite carriage, were on 
their left side still coupled together, but the composite separated 
by a short interval from the vehicle in the rear ; the fifth, sixth, 
and seventh vehicles, a third-class carriage, composite, and 
brake-van, were on their wheels coupled together and astride of 
the left rail. This accident is one which brings into strong 
prominence the value of the continuous brake with which part 
of the train was fitted. The engine and some of the i 


>| were not provided with the brake, and consequently could not 


be worked from the engine. Those carriages which were fitted 
carried with them a reservoir of stored energy, and when the 
accident occurred this brake went on instantaneously in all 
the rear coaches and did valuable work. No other brake can do 
this, as no other carries a store of energy by which it may act 
entirely independently of the engine put upon the train. i 

case sets forth in a remarkable way the value of the store of com- 
pressed air, as it shows how a train, which by any accidental 
circumstance may have to be hauled by an engine not fitted 
with the brake, may run with safety. In concluding his report 
Major-General Hutchinson says :—“ This accident must, I think, 
be attributed to the dangerous oscillation of a tank engine 
having been attained when running at a higher speed than it is 
safe for such engines to attain. It was a fortunate thing that 
the five rear carriages of the seven vehicles composing the train 
were fitted with the Westinghouse brake, and that the com- 
pressed air had been left in the reservoirs under these carriages 
after their arrival from Wisbech at 4.26 p.m., as either by the 
unintentional action of the (who was sitting, he states, 
with his hand on the air-brake tap, and thinks he must have 
opened it when thrown forward on the speed of the train 
being suddenly checked), or by the automatic action of the 
brake having been called into play by the severance of the 
ae between the fourth and fifth vehicles, the brakes were 
applied, and were largely instrumental, no doubt, in preventing 


ig | the three rear vehicles from running in upon the front of the 


train and upon each other. Had the engine and two front 


vehicles as well as the five rear ones been fitted with a good 
continuous brake, it is highly probable that the result of the 
accident would have been far less serious than it was.” 


THE STAGNATION IN SHIPBUILDING. 


In the North of England the question of the stagnation in 
the shipbuilding trades and the possibility of recovery is being 
largely discussed, and the chief northern journal has produced 
a set of figures that are of general interest. They show that 
whilst the tonnage of the vessels in course of construction in 
Great Britain was at the beginning of the year 1881 in the total 
about 843,000 tons, it rose in the following year to 1,264,000 
tons. By the beginning of the year 1883 it fell to 1,075,000 
tons, and at the commencement of the present year it fell again 
to 729,000 tons. Finally, in October it had decreased to 355,000 
tons. These figures point to two facts—first, that there is 
ground for the very serious complaints as to the decay of ship- 
building ; and secondly, to the fact that that falling off is so 
great that it may speedily bring about its own cure. It has 
been supposed that there was over-production in shipping, but 
whether that view is accepted, or the slightly different one that 
the trade has fallen off, it must be concluded that now the 
stoppage in rapid construction is so complete as to make it clear 
that there will be, with that is an 

uipoise speedily attain year ago we were building more 
the pasion of the trades and the stocks in hand 
seemed to make it needful; now we are building less than the 
loss, for it is to be borne in-mind that not only are the vessels 
on the stocks fewer and less in tonnage, but the speed of con- 
struction is less. Winter will thin our fleets, and less will be 
added to these fleets by building, so that though the closing of 
certain navigations may throw idle a few vessels, yet the posi- 
tion with the spring will be very much improved, and there 
ought to be then some recovery in the shipping trade, whilst 
the economy that bad times enforces will have produced reduc- 
tions in the cost of working; and thus the future would seem 
to be not altogether hopeless for the shipping trade. 


PATENT-OFFICE BUSINESS. 


Ir does not seem that all the business of the Patent-office is 
managed with that ability that commands the respect of those 
for whom it is conducted. Such matters as the hearing of objec- 
tions to permission to lodge a disclaimer are apparently simple 
things if those who appear for applicant and objector are 
directed by one who has any capacity for determining the order 
of the hearing, and of those to be heard. It is not conducive to 
respect for official position that these cases should be simply 
“ got through somehow” by those who appear in the case, and 
each being imbued with a strong sense of the greater import- 
ance of his own side, wants to be heard first, or whenever it 
may seem to him best. The official by whom such matters are 
conducted should be able to marshal those who appear before 
him so that time shall not be wasted that want of 
order in the proceedings, which results from a want of perception 
of the nature of the case, and the way in which it should be 
conducted. The time of counsel and money of owners of patents 
are wasted, and things are said which are not conducive to good 
feeling, and no satisfactory result of an interview at the Patent- 
office is arrived at. Men who have to appear in cases of this 
kind are expressing strong opinions on the shortcomings of 
official capacity for conducting these affairs, and are asking 
when they are to be properly administered. 


THE RECENT BURSTING OF A SIX-INCH GUN. 


Tue bursting of a 6in. breech-loading gun on board the Active 
on Thursday, November 13th, was not so serious a matter 
ras has been represented. The gun was a new one of the pattern 
known as Mark II.; weight, 81 cwt. There is an order to fire a 
scaling charge always for the first round from a gun newly 
mounted to clear out any foreign matter which would cause 
fouling. This was in this instance omitted, and the gun was 
fired with a half charge of 171b., and presumably with a 


common shell weighing 1001b., and about 5ft. of the muzzle. 


end of the piece were carried bodily away. It is conjectured 
that the projectile was wedged and checked by some hard body 
lodged in the lacquer of the metal. The muzzle portion is lost. 
The fracture of the steel where it broke away we believe appears 
very good and sound. The gun was made at Elswick. Almost 
all guns now have this portion made of solid steel, consequently 
no question as to any special system is raised. It may be 
necessary to make tests as to the power of a small object to 
check the shot and burst the gun. A machine gun might project 
a bullet down the bore of a piece in action. What the effect 
would be of firing a gun with a bullet lying in the bore some 
way up is not known. 


LITERATURE. 


Minutes of Proceedings of the Institution of Civil Engineers; 
with other Selected and Abstracted Papers. Edited by James 
Forrest, Assoc. Inst. C.E., Secretary. Four vols., lxxv. to 
lxxviii. London: The Institution. 1884. 

[First Norice.] 

Wirnovt any other evidence of the supremacy of the 

Institution of Civil Engineers as compared with any 

kindred society in any part of the world, the four volumes 

before us would alone establish its unique character in this 

respect. These volumes together contain no less than 2028 

pages, chiefly of original papers, fully illustrated by excellent 

engravings and lithographs. The papers read before the In- 
stitution are generally of a higher ormore complete character 
than those read before any other engineering society; 
while it may without any fear of contradiction be said that 
the discussions upon the papers read contain the opinions 
of the most advanced and experienced members of the 
profession, and this gives a higher value to them than they 
would, excellent as the papers may be, have without them. 

A paper with its discussion at Great George-street may be 

looked upon as containing the best information on its sub- 

ject; and some idea may therefore be formed of the value 
of the four volumes which yearly issue from the Institu- 
tion under the energetic supervision of Mr. Forrest. 

About two-thirds of each volume are occupied with original 

papers, some of which have been read and discussed, 

the remainder of each volume is filled with abstracts 
giving. the gist of papers in foreign “Transactions” and 
periodicals, 


Of papersread, the four volumesof thesession 1883-4 contain 
twelve,with moreorlesslengthy discussions; and assupplyi 
some idea of the comprehensive character of the Institution 
as representing all branches of civilian engineering, we will 


here give their titles. The first is on the Northern Pacific 
Railroad; (2) The New Eddystone Lighthouse; (3) 
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Electrical Conductors; (4) Adoption of Standard Forms 
of Test-pieces for Bars and Plates; (5) Speed on Canals; 
(6) Hydraulic Propulsion; (7) Wire Gun Construction ; 
(8) Experiments on the Composition and Destructive 
Distillation of Coal; (9) The Comparative Merits of 
Vertical and Horizontal Engines, and on Rotative Beam 
Engines for Pumping; (10) The Antiseptic Treatment of 
Timber; (11) On the Passage of Upland Water through a 
tidal estuary ; (12) Wood Pavements of the Metropolis. 

The other selected papers—i.e., those printed, but not 
read—are forty-seven in number, and the relative value 
of papers not read and papers which have been read 
is not to be measured by this fact, as not only is it 
impossible to discuss more than about a dozen in the 
limited number of weekly meetings, but some of the 
papers contain so much of statistical or mathematical 
‘matter that reading and discussion would be difficult, and 
often unprofitable. The papers discussed are usually of 
the kind which may have their value enhanced by the 
expression of opinion, or criticism by men of practical 
experience guided by theoretic knowledge of the subject; 
and there is no institution where a technical subject is so 
fully or ably discussed as the one of which we are writing. 
This is a fact well appreciated by those who write 
papers on subjects likely to be discussed, and they are 
consequently more careful in what they write, and take 
more trouble to obtain new and trustworthydata. The value 
of a paper depends very much on the extent to which it is 
supported by carefully ascertained figures, and it is to be 
— that the character of the Institution “Proceedings” 

ill always be maintained by the exclusion of all papers 
which have not scientific value by reason of their contained 
facts, figures, and reasons. For instance, a paper full of 
general statements, such as “The air pump should be 
properly proportioned with reference to the size of the 
cylinders, the speed of the engine, and the nature of its 
work,” isuseless. Papers containing such information (?) are 
mere advertisements for their authors, who, by inference, 
say, “If you want to know more you must consult me ;” 
and of recent years this is not confined to the papers of some 
societies, but to books pretending to be “practical treatises,” 
while in reality they stop short, in almost every particular, 
of giving that information which is looked for in a book. 
So many papers are communicated to the Institution that 
there is no necessity for accepting any but those which are 
worthy of a place in the “Proceedings,” either by reason 
of their intrinsic merit or as eliciting a really admirable 
discussion. 

In the first of the volumes under notice, the paper by 
Mr. N. T. Douglass on the Eddystone Lighthouse 
interest, as being descriptive of a structure which has dis- 
placed one of remarkable historic interest, and indeed, 
marked an epoch in engineering. The paper fully 
describes the new structure and its construction, and 
gives the reasons for the departure from the form of base 
adopted by Smeaton. The new lighthouse has a cylindri- 
cal base, from which, at 2}ft. above high water, the curvi- 
linear shaft of the tower commences. Accurate and 
beautiful as was Smeaton’s system of building, it can- 
not but be admitted that his reasoning with reference to 
the bole of a well-grown oak was not that which would 
commend itself to modern judgment guided by more com- 
plete knowledge of the dynamic action of heavy masses of 
water in motion. The form he arrived at was, neverthe- 
less, a good one, though the cylindrical base now adopted 
lowers the centre of force of a wave stroke. A good deal 
of the discussion on this paper turned upon the construc- 
tion of the lantern, the lenses, and the system of illumina- 
tion, and, as usual, much of the credit due to Teulere was 
ascribed to Fresnel. 

Mr. Preece’s paper “On Electrical Conductors” related 
chiefly to ———r wires, though reference to the larger 
conductors used for electric lighting was made, and more 
ay dealt with by several speakers in the discussion. 

e use of other metals than copper and iron, and of alloys 
was a feature of both paper and discussion, and the ques- 
tion of overhead versus underground telegraphs was 

i , the sum of opinion being, on the whole, in 
favour of the latter, an opinion which has since forced 
itself upon the Telegraph Department. In this volume 
are, amongst other selected papers, on “ Mining and Treat- 
ment of Gold Ore in the North of Japan;” “ Discharge of 
Streams in Relation to Rainfall in New South Wales;” 
“The Theory of the Dynamo-Electric Machine;” and 
“ Practical Results Obtained from Various Water-raising 
Machines in Holland.” The abstracts of papers are about 
eighty in number, dealing with various branches of engi- 
neering, physics, and metallurgy. 

In the second volume of the session is a paper by Mr. 
W. Hackney “On the Adoption of Standard Forms of Test 
Pieces for Bars and Plates,” a paper which elicited consider- 
able discussion, and showed the necessity for a standard 
length, because of the different results obtained with thesame 
materials when tested with specimens of different sizes or 
lengths. Often the length of specimens tested by tensile 
stress is not given, but the figures are sometimes taken 
as a guide by practical men, who would be misled 
were it not for the large factor of safety usually 
employed. This paper, like a good many others 
on the same subject, though not the same title, brought 
out the fact that for most engineering purposes great 
refinements in the measurement of the stresses in the 
different periods of the tensile test of a bar of iron or steel 
are of little importance. Testing machines have been 
established all over the country, and valuable physical 
information has been obtained by their aid under the 
direction of admitted ability, but it is not impossible that 
engineer students in technical colleges may spend more 
time than can be usefully occupied in pretty experiments 
with a testing machine. In the metallurgical laboratory the 
testing machine cannot too frequently be employed, but 
the engineer needs to know but few of the facts which 
the tensile test will give him relating to material 
he will use for a bridge or boiler. The ultimate strength 
and the ductile extension stand first; the limit at which 
elastic extension changes into permanent extension stands 
next; and the fact that very minute permanent extension 
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may be proved to take place before the elastic limit is | 
passed is of little importance to the engineer; and this | 
view is held by engineers who devote the greatest care to | 
the accuracy of their determination of the stresses in the 
structures they design. Being certain of these stresses, it 
is desirable to have the highest tensile strength compatible 
with considerable extensibility. The limit of elastic 
extension is always considerably above the stress designedly 
put upon the material employed, and where stresses are 
ambiguous or uncertain within limits, or where practical 
defects increase stress locally, then extensibility is neces- 
sary to permit local accommodation to strains arising from 
inaccuracy of dimensions or the causes already mentioned. 
Whether lower factors of safety would be allowed if 
higher limits of elastic extension could be obtained in 
structural materials or not we cannot say; perhaps they 
would, but even then the bridge builder or Poller maker 
would require higher ultimate strength and an equal 
extensibility, and the tests of importance to him would 
remain the same, and as simple as now. With the con- 
struction of ordnance it is important to consider other 
points, and the relations of the whole of the facts and 
figures obtainable in the testing machine have much 
greater significance. 

The paper on “S on Canals,” by Mr. F. R. Conder, 
opened up a very wide field for discussion, and over a hun- 
dred pages are occupied by it. The relation between 
speed and the section and sectional area of the canal, the 
form of the boat, the means of traction or propulsion, and 
the comparative advantages of canal and railway trans- 
port, were all opened up, but the last-mentioned was not 
so fully discussed as it has been during the last year or 
two in various quarters. The scientific questions involved 
attracted most attention, and the discussion did nothing 
to make the future of inland canals look much more hope- 
ful than now—at least in England—for the advantages of 
quick delivery and of little breaking of bulk are so much 
in favour of railways. 


BUTLER’S COAL STAITH. 

A WORKING model of the coal staith illustrated herewith was 
exhibited at Cardiff during the summer visit of the members of the 
Institution of Mechanical Engineers, by Mr. Samuel Butler, of 
Cardiff. The inventor of this new staith claims that he can 
complete the loading of a 2000-ton steamer in three to four 
hours, and therefore that he can remove the necessity for, or the 
supposed want of, increased dock accommodation. A dock 
would, at this rate of loading, be enabled to ship four to five 
times the quantity of coal that is now being shipped. The 
claims which are set forth as being met by this invention are:— 
To avoid the loss of time in moving a ship whilst loading; to 
economise quay space by keeping the ship stationary; to load 
into two or more hatchways at the same time; to avoid loss of 
time in trimming the cargo by putting the coal in one part of 
the hold whilst the trimming is done in another; to do away 
with the necessity of double screening by avoiding the breakage 
now occasioned by allowing the coal to drop from the mouth of 


the shoot into the ship; to save labour by doing a considerable 


coal 


amount of the trimming by appliances; to enable bunker 
the cargo. 


to be put on board at the same time as 


ting but high fuel value,” 
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The principal feature of the invention is the use of a traverse 
table for conducting the wagons horizontally to and from the 
sidings to any point along the quay at which it may be required 
to tip. In working from a high-level railway, lifts may be dis- 
pensed with, the coal being lowered down from the mouth of 
the shoot into the ship by means of an anti-breakage box, which 
saves breakage and trims the cargo. The coal is lowered by a 
brake, the weight being taken up by chains attached to the 
doors. There are other chains attached to the box, so that at 
any point of its descent, by releasing one brake and taking 
another, the tension of the chains may be transferred from the 
doors to the box itself, thus permitting the doors to open by 
the pressure of its contents, which distributes itself in the ship, 
and the box being empty, is brought back to the mouth of the 
shoot by a balance weight. 

The shute and tipping cylinder are mounted on a frame 
spanning the traverse table, to which it may be attached for 
moving to any point required, the motive power being hydraulic. 
The traverse table being detached, is free to run to and from 
the sidings with the wagons. Any number of these traverse 
tables may be worked along a quay by extending thestage. For 
shipment from low level railways, where the wagons have to be 
lifted, they are run off the traverse table into an ordinary staith, 
which is mounted on wheels and provided with appliances for 
moving to any position required. 

Our engraving gives a side elevation, in which A is the traverse 
table; B, the tipping cylinder; C, the shoot; D, the trimming-box; 
E, levers and rocking shaft for opening and shutting the mouth of 
the shoot by the action of weights; F, pulleys for lowering the 
trimming-box ; G, balance weight for bringing the trimming-box 
back when empty. 


Tue Heatinc Power or Gas.—M. Lefebvre, engineer to the 
Paris Gas Company, has recently been lecturing at Rouen upon 
heating by coal gas. Among other things, the lecturer explained 
to his andience the characteristics and performances of atmospheric 
as compared with lighting burners. eoretically, with the gas 
under examination, 16 litres would raise a litre of water from 
freezing to boiling point. With a common steatite fishtail burner 
the mean of 26 experiments conducted by M. Lefebvre showed a 
practical consumption of 31°844 litres of gas to perform the same 
work. An atmospheric burner, composed of a vertical copper tube 
provided with a copper mushroom top, pierced with lateral holes, 
gave 39°60 litres as the mean of 13 experiments. By diminishing 
the air supply, the consumption of in the same burner was 
reduced to 35°32 litres. By means of a gasholder, in which were 
made successively mixtures of 10, 15, 20, 25 and 30 per cent. of air 
with the same gas, the calorific effect of the various mixtures of 
air and gas was shown as follows :— 

Percentage of air .. .. 00 10 15 20 25 80 
Gas consumption... .. 81°84 87°40 89°20 40°40 45°60 48°00 
Going on from this point, M. Lefebvre showed the effect of adding 
hydrogen gas. Having first determined the calorific power of a 
given burner with the normal gas to be 32°05, the lecturer succes- 
sively added hydrogen in progressive increments of 10 per cent. up 
to 60 per cent. The addition of the first 10 per cent. of hydrogen 
lowered the efficiency of the burner—i.e., in the consump- 
tion of gas to perform the same work—from 32°05 to 34°40, and 
the figures corresponding to the en increments of hydrogen are 
36°80, 37°56, 40°24, 42°40 and 44°52. ‘Thus it was shown that the 
more hydrogen is contained in a coal gas the rer is its heat: 
effect. On the other hand, progressive additions of bicarburet' 
hydrogen—C,H,—resulted in a notable reduction of the bulk of 
gas consumed by the burner. The object of these tests was to 
expose the allusions as to the supply of “* heating gas of low illumina- 
ostered by partisans of water gas 
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By Rozert H, Tuurston, Hoboken, N.J. 


SLIDING friction in systems of mechanism gives rise to losses of 
en and to increase of resistance which are usually very con- 
siderable, and which are often the only sources of “‘ lost work,” and 
of the reduction of efficiency below its maximum value—unity. In 
any well-proportioned and properly managed machine or train of 
mechanism, the wastes of energy are due solely to friction; in 
badly-proportioned mechanism, subject to overstrain or shock, 
causing deformation of 8, energy is lost equal in amount to the 
work expended in producing permanent distortion. But as the 
engineer generally only considers cases of correct construction in 
determining the magnitude of such waste, it may be asserted as a 
general and fundamental principle that in all good engineering the 
sole cause of waste of mechanical — is friction. These facts 
and this principle sufficiently indicate the importance to the engi- 
neer of a careful study of the magnitude and of the method of 
such losses. The writer has elsewhere* given the results of experi- 
mental determinations of the values of the coefficients of sliding 
friction, and has shown that the lost work in mechanism varies 
very greatly in amount; that it is, under favourable circumstances, 
vastly less than has been generally sup ; and that it is 
influenced, where lubrication is a » by every change of 
velocit: of rubbing, of temperature, and of intensity of pressure. 
as well as by the character of the lubricant. In machinery an 
millwork, and in mechanism generally, it is usually found that the 
wastes of energy caused by sliding friction are principally due to 
friction of rotation, i.¢c., to the friction of shafting, of journals, 
and of pivots in their bearings. This form of friction, and this 
method of waste, are the subjects of the paper here presented. 
The friction of straight sliding pieces has been frequently studied 
and is well understood; that of rotation has been less fully 
investigated, although considered at some length in a few treatises. 
The importance of the subject is such, however, as will justify the 
most extended examination. 

The friction of journals causes a waste of the energy be ie | 
a machine, which is dependent in t upon the velocity o! 
rubbing, the magnitude of the load, the method of distribution of 
the resulting commer and of variation of its intensity, the size of 
the journal, the nature of the lubricant and its physical condition, 
especially as determined by its temperature, and on the value of 
the coefficient of friction as determined by all these modifying con- 
ditions. A journal in good order, well-fitted, and smoothed down 
by prol working, should never show evidences of measur- 

le wear, Such journals have sometimes been known by the 
writer to show no appreciable alteration of form or fit after years 
of constant work. Two cases may give rise to such performance 
of form and fit. The first case of permanent fit of journal is that 
in which the journal is exactly fitted to its bearing when new, and 
so perfectly adjusted that no sensible wear takes place. In this 
case the pressure brought upon the rubbing surface by the load is 
distributed by a certain method of yielding of the loaded metal, 
and according to a simple and definite law, the investigation of 
which is one of the principal objects of this paper. Under this 
law, an adjustment takes place which, if the bearing surfaces are 
sufficiently large, of good material, and well lubricated, is perma- 
nent, The second case is that in which wear occurs, and until all 
parts of the journal and bearing in contact wear until a fit is thus 
attained, such that every part is compelled to carry equal pressure 
and until wear ceases to be observable. The third case to be con- 
sidered is that in which the journal is loose and the bearing surface 
or surface of a..aal contact, is assumed to be a straight band of 
inconsiderable width. These are the three typi cases for 
cylindrical journals, and these cases only are to be here studied. 
Actually in practice, probably neither case is often met with; 
the real condition of the journal is usually intermediate 
between one or the other pair of these examples, It 
is evident, from what has been just stated, that the friction of 
journals, other things being equal, depends greatly for its amount 
upon the method of distribution of pressure, and is not necessarily, 
and probably may not be often, measured exactly by the product 
of the load on the journal by the coefficient of friction. It may be 
sometimes, and in fact is, very much greater. It thus becomes an 
important problem to determine the manner in which variation of 
intensity of pressure affects the total resistance due to friction, and 
the method of that variation as produced by the different modes of 
fitting journals, 

The work done and heat developed by the friction of any journal 
is measured by the product of the total normal pressure on its 
rubbing surfaces into the mean coefficient of friction, and into the 
space traversed by the surface of the journal, relatively to the 
surface of the bearing, in the given time. If p represent the mean 
intensity of pressure, / the length of journal, @ the angle over 
which the \ peeenee distributed, 7, the radius of the journal, f the 
mean coefficient of friction,t and n the number of revolutions 
made in the given time, the work of friction will evidently be 

U 
When @ = *, asin a journal receiving no proteure ‘rom its cap, 
= oF Tis pin; 
and when @ = 27, as when the cap is screwed down hard, 
U ri fpin, 

When the load is fixed, the intensity of pressure varies inversely 
as the area of the journal, and p/r,@ becomes constant. Hence, 
in such cases, the resistance of friction, fp/r, @, is constant, and 
the work of friction and ees | wasted becomes proportional to the 
diameter of the journal; while both quantities are independent of 
the length, except so far as it affects the coefficient of friction. 
Journals are therefore properly proportioned by making their 
diameter such as is dictated by considerations of strength and 
safety against “ springing,” and determining their length by 
reference to loss of work by friction, and the Siability to heating. 
The minimum limit, as to length, is set by this last consideration. 
As has been fully shown by the writer, the coefficient of friction 
increases with increase of bearing area, and consequent decrease 
in intensity of pressure; the conclusion therefore follows that 
bearings should as short as is consistent with security against 
heating. This conclusion is the more important from the fact that 
a long journal is_liable to spring, and thus to concentrate pressure 
at the end, and to cause heating in that way. With every Para 
of shaft, therefore, there is a limit beyond which no increase of 
length of journal will prevent heating. With a given shaft, heat- 
ing — of ill reduce liabili 

eat—if the shaft does no ing—and increasing its length 
may afford advantage only up to limit. 

The heat due to friction, H, is proportional to the work done on 
the journal, and is m in thermal units by the quotient of 
that work U, by the mechanical equivalent of heat, J, i.., 


This heat is carried away by conduction to adjacent masses, and 
iation. If it is pe away as rapidly as it is produced, rh 
journal remains cool; if not thus carried off, the journal heats u 
until the rate of dispersion is equal to that of production, or unti 
it becomes necessary either to apply cooling agents or to stop the 
machine. _ The temperature attained by a journal when thus heat- 
ing is limited by the facilities for conduction and radiation of heat 
from it. The maximum safe temperature is that beyond which 
liability to rapid and dangerous heating is incurred, and is always 


* “Friction and Lubrication,” RR. Gazette Pub. Co., N.Y., 1878. 
“Materials of Engineoring,” Part I., second edition, J. Wiley and Sons, 


and under ures not far from 100 Ib. per square inch (7 kgs. 
varying approximately inversely as the square root of the in‘ 
pressure, 


a hot bearing is always a source of danger. A journal so propor- 
tioned as to run warm with good lubrication is to be watched with 
the utmost care. As already seen, since the tendency to heat 
increases directly as the intensity of pressure, and as the amount 
of work done, and inversely as the area across which the heat can 
be transmitted, the diameter of the journal, if it be sufficiently 
strong and stiff, does not affect this phenomenon. ; 

Case 1,—The perfectly fitted journal is the most interesting of 
the three cases here to be considered. When a journal is exactly 
fitted to its bearing*, as is usually the fact, without pressure, the 
action of the 1 will cause a minute change of form, which, 
although quite imperceptible, will produce a variation of intensity 
of pressure between the rubbing surfaces, from a maximum on the 
portion normal to the line of direction of the resultant load, to 
zero on the surfaces parallel to that line, and according to a simple 
and easily determined law. This method of distribution of pres- 
sure, which was, as he believes, originally investigated by the 
writer, is determined in the following manner: The maximum 
intensity of pressure under which any journal of good form and 
correct proportions may be worked is from 500lb. to the square 
inch with iron jo , to about a ——- to 70 
kilogrammes per square centimetre; the ic limit of the —s 
metal is po far above these figures, and that of the metal o 
the journal usually very much higher still. The compression of 
the metal, under working pressure, will be proportional to the intensity 
at the pressure at each point, and this principle will determine the 
law of distribution of pressure. The intensity of pressure will be 
everywhere proportional to the elastic displacement of the metal. 
Let p represent the intensity of pressure on any element of the 
surface of the journal having a length /, and a breadth r, d@, and 
let N represent the normal pressure on this elémentary area / r,, 


dé; then 

The sum of all the vertical components of these elementary normal 
pressures, p = N cos. 0, where 0 is measured from the vertical, is 
equal to the load W on the journal, i.¢., 


But the normal pressure p varies from a maximum, at the bottom 
of the bearing, to a minimum at the sides, there becoming zero 
when the bearing is a semi-cylinder. At intermediate points the 
normal pressure is 
Pp = p, cos, 8, 
in which quantity p, is a constant, the value of which is to be 
determined. The value of p being obtained, and introduced into 
the formula, 

which is to be integrated between the limits 

to obtain W in terms of p,, when the journal bears upon a semi- 
cylindrical surface, or between the positive and negative values of 
@ for any other method of bearing. From the relation thus 
obtained the value of p, is deduced. It will be seen that p, is the 
measure of the maximum intensity of pressure between the rubbing 
surfaces, occurring when @= 0, i.e., at the bottom line of the bear- 
ing. To determine the maximum on the journal, let 
ACB, Fig. 1, represent the trace of the bearing surface upon the 
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vertical plane, the journal being ectly fitted and unloaded. 
When the load upon it will sink a minute 


distance, OO’, CC’, AA’, BB’, and will rest in equilibrium 
between the elastic resistance to compression, thus brought into 
play in the metal, and the weight sustained the bearing, the 
surfaces of contact taking the new position A’C' B’, of which every 
saa now lies directly under its original position, and at a distance 
rom it equal at every point to00O’. The compression of the 
metal in the direction of the normal pressure p will be at each 
point, as E, equal to EI. The product of this vertical displace- 
ment, EJ, into cos. 8; and the cee | of pressure, the elastic 
limit of the metal not being exceeded, will be proportional to this 
compression, varying from 0 at B’ to a maximum p’ at C’. At any 
intermediate point the compression is, for a small total depression 
of the shaft OO’, cos. 6, and the intensity of — consequently 
p' cos. 8. Since the load W is sustained by the sum of the vertical 
component of these pressures, each of which is of the 
intensity— 
w = pcos. = p, 6, 
+ 


+0 
=nin[ 40+ dein. 20 
as before, and— 


+ 


When 5, 
W_ _064W, 
and the pressure at any point E of the werent, bes fe intensity— 
p =p, cos, = 264 W cos. ros. (7) 
ry 
When 
3, 


Ww 
= =>... -4 

and the maximum pressure is nearly equal to two-thirds the load 
on the journal divided by its projected area on the horizontal 
plane, and is very nearly the same as in the previous case, although 
one-third the bearing surface has been removed. This is often 
done by engineers in charge of heavy machinery, to prevent risk 
of gripping or binding should the ing heat. It is evident 
that the same method applies to the case of the spherical journal. 
The extent of compression is determined by the magnitude of the 
modulus of elasticity of the metal compressed, thus, for a p’ 


ness of the brass. 
The force of friction, at any element E, is, for the full journal— 


> . 
= 
and varies from zeroat 6 = 90 deg. to amaximum, at = 0, when— 


5 (12) 
The work of friction 
U=Ma=127fWatn 
where a is the angular velocity of the shaft, ¢ the time 
n the revolutions made in the unit of time. 
The power lost in friction is— . 
. (14) 
when the units are British and the time is measured in seconds. 
As will be seen later, the resistance, the work done, and the 
power wasted, are 1°3 times as great as in a journal loosely fitted, in 
which the rubbing surfaces are in contact only -_ narrow band 
parallel to the axis of the journal. The case ve considered 
assumes a fit originally and no subsequent wear. In such case the 
journal must be of such size that the maximum pressure p,; may 
below that at which the unguent is liable to be forced out, or 
2 “Unit h bbing surf be 
.—Uniform pressure on the rubbi ‘aces may 
observed in cases of journals so small as to wear slowly under their 
loads, or, perhaps, when heating, as is often the case, causes the 
“brass” to the journal by springing the sides inward. 
Both are familiar cases to every mechanical engineer who has had 
much experience, —— if accustomed to the management of 
steam machinery. walbdalgned machinery a bearing is usually 
composed of a softer metal than the journal which it supports; it 
therefore takes the wear, and if the extent of rub surface is 
small, the journal is merely ‘‘ smoothed up,” while the bearing 
wears down. If the surface is too small, the bearing may be 
abraded and “cut,” and both it and the journal rapidly injured. 
If, however, the surface under pressure does not cut, wear takes 
bearing eu! , and without excessive waste by friction. Every 
under 
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face, if not abraded, will, whether fitted or not, wear 
eavy pressure, but with decreasing rapidity, until all parts 
sustain a certain intensity of pressure, when the rate of wear 
becomes a minimum, under a pressure which is a» minimum for 
that bearing under the existing conditions as to lubrication. In 
some cases the whole bearing surface may not be brought into 
play, the uniform pressure, so established by wear over a part of 
it, being sufficient to carry the load without further wear. These 
two cases are probably the most usual in all cases of heavily-loaded 
or carelessly-fitted journals, as the a case represents the 
usual case of well-fitted, lightly, or fairly-loaded bearings. In 
every case there is a certain pressure limit, above which wear will 
take place, and below which it becomes inappreciable; the bearing 
will therefore wear down until the pressure due to the load is so 
distributed that this pressure limit is everywhere reached over & 
certain limited area, and wear ceases, or until all parts of the 
bearing are brought to a state of minimum wear under a unifo 
distributed pressure. In the case here studied the pressure is 
of uniform intensity, p,; that on an elementary strip of bear- 
ing, of length 7 and freadth d0, is p, its vertical 
component is p, 1 1; cos. 6 d@, and the total load is, for a semi- 
cylindrical journal, 


and the intensity of the uniform pressure atained i 
The total pressure on the journal surface is 


P=plrrny 
or 0°57 greater thap the load. 

The total force of friction is 

The moment of friction is 

M=fPrj=157fr,W. . 2 © (19) 
The work of friction is 
U=Ma=l157 aftr, W 
=sfntr, W, 
or 1°57 times that on a flat surface, or on a loosely-fitting j 
Were the angle of contact reduced, making the angle @ = 30 deg., 
the friction becomes but 5 per cent. greater than that of an 
equally loaded flat surface, or of a loose journal. It is thus seen 
that, where ample area of bearing surface can be secured, it is best 
iven the form of a strip or band lying along the bottom of a lo 
‘ brass,” rather than made to cover the full semi-circumference 
a shorter journal. 

Case 3.—A_ loosely fitting journal, A B C, before wear has pro- 
duced a sensible widening of the line along which contact origi- 
nally takes.place between journal and bearing, when in 
carries its load at a line parallel to the axis of the journal, and at 
one side of the line of vertical resultant es i 2. If at 
the lowest point B at starting, it rolls up side of the bearing 
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until, at some point D the inclination becomes equal to the angle 
of friction B N D, EDF, when it ceases its vatthe. movement and 
continually rotates, sliding on the line whose trace is D, as long as 
the coefficient of friction remains constant, or rising with increasing, 
and falling with decreasing friction, continually finding new 
positions of equilibrium until motion ceases, or the conditions again 


* The custom of to and 
of scraping the bearing, makes this an indreasingly frequent caso. 


constant, At any one instant, there are three forces in 
a, the reaction N 


t, 
on the j the normal 
the bearing, and the resisting force of F =f N, which 


| 
Ur, 
The total pressure on the bearing is— 
5 
P=064W cos. dé 
2 
= 0°64 wee sin, 5) 
The total force of friction is— 
The moment of friction is— 
— | 
cos. 
- 
| 
c 
E > 
B 
: 
+ With lubrication it_may be assumed that, in heavy machinery 
. per 
4 
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may be represented by the sides of the triangle NBD. Then, | to conclude that the Rocket of 1829 and 1830 were the same; but | turned up in the ome ( and the great improvement in her 
since N and F are at right angles— this is not evidence or A steam-t was attain by reducing the les or ends of the 

W=NW+F November 18th. ANOTHER OLD SWANNINGTON MAN, blast pipes. The word ‘‘indentical” is just the very word I find ina 
=(1+j9N® .... 4) note made in September, 1830. 
The normal pressure is— _P.S.—To me it is a matter of pleasure to see the old line men-| In mine of ber 29th, 1884, I gave you the log of the 
Ww tioned in the papers. Its existence seems hardly known. No/| Rocket for November 19th, 1829, when she was going to be sent 
- + + (22) | history appears to have been written, and soon those who can | from the Liv 1 end to Mr, Stannard’s contract at Eccles, 


Wish: 
The force of friction is, since a = ¢, the angle of friction— 


V1l+f V1+ tan2¢ 
The moment of friction is— 
M=Fr, 
= Wr sin. ¢ 
U=W i = 
atr,sin. > Vie 


This case is thus seen to be that producing least waste of work 
and energy, and hence, in that respect most desirable; but it is 
evidently a purely ideal case which can never obtained in 
practice. If approached too closely, rapid wear, heating, and all 
the consequent cost and are increased. Case 3 is that of 
minimum friction, but. of maximum wear and heating, as Case 1 
that of minimum wear, and Case 2 that of maximum friction. In 
practice, the best arrangement is usually, so far as the writer can 

judge from his own experience, that of freeing the sides of the 
bearing by cutting them away so as to clear the journal a to 
an angle of at least 30 deg. from the horizontal, and even 60 deg. 
for very long, stiff journals, moderately loaded. This gives a 
modification of either Case 1 or Case 2, and on the whole minimum 
friction and wear. In conclusion, it may be considered proven that: 
—(1) A perfectly fitted cylindrical or spherical bearing of ample 
area of rubbing surface, will, in the absence of wear, have the 
pressure distributed in such manner as to make it zero at 
the sides, and a maximum at the bottom of the ron 
pa a at intermediate points as the cosine of the angle 
included between the given point and the bottom of the 
journal. (2) The friction on such a cylindrical journal, and 
the lost work, exceed by above one-fourth that of the ideal case 
ing on a line, or that of flat surfaces under the same load. 
(3) A bearing so proportioned as to wear constantly, but without 
cutting, will be subjected to uniform pressure throughout the area 
of rubbing contact. (4) The friction on such a bearing is nearly 
60 per cent. in excess over that of the ideal case, or on a flat sur- 
face similarly loaded; it should always be relieved by freeing the 
sides from pressure, in the manner often practiced by engineers, as 
above described. (5) Any journal, wearing smoothly and sym- 
metrically, and without shake, will in time wear to a fit, such that 
the pressure upon its surface will be of uniform intensity through- 
out the whole area brought into bearing, and the rate of wear reduced 
to a minimum, while the waste by friction becomesa maximum. (6) 
Maximum efficiency of machinery in which journal friction is the 
main source of waste of work and en » is secured by giving the 
journals such diameter that they will neither twist nor spring 
under their loads, such length that the load may be carried princi- 
pally on the lower S pp of the bearing, and such form that the 
shall not bind or grasp the journal, or in any way subject the 
journal to serious lateral pressures. lateral 
grasping or binding action, decreases efficiency. proper size 
of journal is, as is evident from what has . ae i 
only in part by the consideration of the amount of power and 
energy lost by its friction. Since to increase or diminish the dia- 
meter of a journal increases the speed of rubbing in precisely the 
same | pen in which it diminishes the intensity of 


ure due to 


of pressure 
prod y any given load, it is evident that the work wasted and 
the heat produced on the unit of area bearing surface is approxi- 


mately the same, whatever the diameter of journal, within mode- 
rate limits: for, within such limits, the coefficient of friction may 
be considered as constant. The diameter of journal is therefore 
determined by the strength and stiffness demanded, and not by the 
liability to heat, and is calculated by the rules for strength of 
materials. The length i 


and » 60,000 

Thus the intensity of pressure is limited by the velocity of 
aah and the given ioad P on the proposed j being 


pd 
in which expression d is known already by calculations of strength. 


LETTERS TO THE EDITOR. 


(Concluded from page 392.) 
THE ROCKET. 


When Isaw the name Robert Weatherburn, Leicester, I hoped 
it was thesignature of the driver of the old Rocket on theS i 
Railway; but regret to see from his son’s letter that “‘ Bob,” as I 
used to know him, has joined the majority. Now Mr. Weather- 
burn, in the first place, gives the date of the norng bed the 
line. It was not June, but 17th July, 1832, when the line was 
opened. It is true that the Rocket went from Newcastle to 


has made éuch an important mistake 
the date of the opening of the line. 

There are a few points that deserve special attention :—(1) Mr. 
Nasmyth’s drawing is exactly similar to the Swannington Rocket 
(2) the S i Rocket ran four months under that name; 
(3) then we get the information from a Newcastle fitter that a 
new name-plate was sent for the engine; (4) last, there is the fact 
—and, as I think, a conclusive one—that the old Rocket name- 
ey = were for years lying about at the West Bridge engine shed. 

e dimensions Mr. Weather! quotes really prove nothing, as 
<— simply those of the engine when named Comet, and given 
in Wood's -known book. It may or may not be “ le” 


of a journal is determined by reference to | of 


write one will be gone. Could Mr. Weatherburn furnish a section 
of the old line as it was in 1832? 


Srr,—I see that the discussion on this old engines— 
continues in your pages, and I am glad it does, because such 
an interesting matter should not be closed until all the facts 
come to light, and the good is se 
Rocket of 1829 which ran at Rainhill is not the Rocket of 1830, 
which Mr. Nasmyth drew, and which went to Leicester. In THE 
ENGINEER Mr. S says, ‘‘ There was one Rocket,” but he is 
sea; he also says, “‘ David Weatherburn took the Comet 
from Liverpool to Leicester.” 

Well, Sir, first, the driver's name was Robert, not David ; 
secondly, the engine was the Rocket, not Comet ; and thirdly, she 
went from Liverpool to Newcastle to be “coupled” before bei 
sent to Leicester. She ran as a ballast engine for four months 
defore the Swannington line was — and her name was only 
changed to Comet on the 17th July, 1832, that was the grand 


Mr. John Ellis, the chairman, said he should like her name 
changed to Comet, the reason being that the public should think 
it was a newengine. Strange to say, Messrs. Stephenson only 
sent one new name plate to rename her, and I should say for about 
a month she had the brass plate Comet on the left side of the 
boiler, and no name at all on the other side. The two old Rocket 
name plates which were taken off were for years lying about at the 
West Bridge engine shed. Mr. Williams is quite wrong about the 
engine being put together in a “‘little shed at West Bridge.” She 
was brought by canal to the North Bridge, then taken by road toa 
siding about half a mile from Leicester, and put to work at this 
=a which is where the old Fosse Roman road crosses the 

way. 

There never has been any doubt as to all these facts; so why 
some correspondents should in THE ENGINEER raise questions and 
try to mystify the matter, I don’t know. 

ovember 13th. A SWANNINGTON SERVANT IN 1832. 


Sir,—I think Mr. Weatherburn’s letter in your issue of 
November 14th bears out nearly all ny statements with regard to 
the Rocket, and also with regard to the Comet being sent to open 
the Leicester and Swannington Railway. One of your correspon- 
dents has said that the Rocket’s name was changed to the Comet 
after she arrived on the Leicester and Swannington Railway. So 
between him and Mr. Weatherburn there would be two Comets on 
that line, which I think rather improbable. 

*““One who Remembers the Facts” complains of ‘‘ those who 
talks so off-hand,” and goes on to say: ‘* There never was a doubt 
that there were two Rockets on the Liverpool and Manchester 
Railway, and that one went to Leicester.” That is, to say the 
least of it, an ‘‘ off-hand” statement, and one which, I think, is 
not at present supported: by any trustworthy evidence. If there 
was a Rocket on the Leicester and ae Railway which 
had previously worked on the Liverpool and chester Railway, 
it must have the original Rainhill Rocket—the only Rocket I 
ever saw or heard of on the Liverpool and Manchester—which may 
have gone there after the Comet, and also after the opening of the 
Liverpool and Manchester Railway, and prior to passing into the 
possession of Mr. Thompson. 

I fear some of your coi dents, though not speaking from 
their own knowledge, but from hearsay, are getting into an 
unnecessary tangle over the matter. ‘‘ Philo” says: ‘‘It does not 
seem likely that the Rainhill Rocket would be employed in the 
regular service of the Liverpool and Manchester Railway ;” but 
being there at the time, I know for a fact that she did take part 
in the opening, and ran on the line for some time afterwards. 

With regard to Mr. Boulton’s sketch of the Northumbrian, I 
feel sure he has made a mistake, and has sent you a sketch of one 
the engines of the Meteor class. Mr. Nasmyth’s sketch is cer- 
tainly more like the Northumbrian, as I recollect her, than Mr. 
Boulton’s, whilst neither of them bears any resemblance to the 
Rocket. Ros. STANNARD. 


Hull and Railway, Howden. 


Srr,—Probably the most trustworthy and comprehensive record 
of the performances of the early engines of the Liverpool and Man- 
chester Railway is to be found in ‘“‘ Wood on Railroads, 1831.” 


The author, being one of the judges at the Rainhill trials, was 


ly acquainted with the Rocket of that time, and an illus- 
— 4 it with the Novelty and il engines is given in 
wo! 


The Rocket is there represented with a low-top fire-box, and 
tabular statements of its consumption of fuel and water with the 
loads taken, not only at the Rainhill trials but afterwards, are also 
given, but not a word is said about a new Rocket, or even the same 
with a new boiler or fire-box. He tells us that Mr. Stephenson 
had improved the Rocket, and by applying the steam more power- 
fully in the chimney, was enabled to raise a much greater quantity 
of steam. In the re Pam statements of its performance, comparing 
it with other — there is one peformance from Liverpool to 
Manchester, e for the purpose of ascertaining the result of 
travelling right forward upon long stages as compared with travel- 
ling backwards and forwards upon short stages; which is the 
strongest evidence of the Rocket being at work after the ing. 
I do not think it is consistent with the author’s punctedl know- 
ledge of the working of locomotives and railways, that he would 
have omitted to mention that a new Rocket taken the place of 
the a pe or that so important an item as a new boiler and fire- 
box been made for it, had such been the case; and as my 

mal acquaintance with that cage began early in 1832, and 
out the illustration given by Mr. Wood in the work before 
mentioned, I think it is conclusive that the Rocket of 1829 was the 
same as assisted at the opening and worked afterwards on the 

Gorton Foundry, Manchester, 

November 18th. - 


Srz,—Referring to Mr. J. Nasmyth’s sketch in yours of the 
12th September, 1884, when he says “‘ This sketch of the Rocket,” 
implies that he on that day knew no other engine of that name but 
the Rocket. Then, again, the sketch implies that it has been 


taken from an elevation, which the view into the top of the | f 


chimney tender, &c., suggest, shows that it must have been taken 
from a distance, thereby precluding Mr. Nasmyth from knowin 

the correct name of the engine he had sketched. I have as muc! 

respect for Mr. Nasm tects $d his friends can have, and have 
not from the first said one word intentionally to offend either him 
or his friends, and I would rather let the correspondence referring 
to Mr. Nasmyth’s sketch here, and will just again try to 
convince your numerous ers that I was quite correct in 
what I said in my letter which fo / agoe in “your paper, 19th Sep- 
tember, 1884, and will begin with referring to the letter signed 
“ Boiler” in yours of November 14th, 1884. ‘‘Boiler” says, “At 


the suggestion of Mr. Booth, the steam of the Rocket was turned 
into the chimney.” I say it was turned into the chimney in the 
old locomotives of the Stockton and Darlington type, years before 
the Rocket was made, and I say the fire-box and tubes of Rocket’s 


ted from the bad. The | f 


March, 1830, I find a note to the effect that six engines are com- 
leted, and two more ordered on the plan of Rocket. I find a note 


with diagonal cylinders, wood tender, and water-cask painted green. 
October » 1830, note says, “‘ Rocket still at work (a and 
day, taki &c., from Eccles to Chat Moss. On Thursday 


water butt falling on Hunter, killed him on the spot.” (These are 
the exact words in note made October 30th, 1830). mber 
11th, 1830, says, “‘On Saturda; ther new | e, same 
principle as Northumbrian, = ee on the road, in 

ten now in use, and an eleventh expecting ev tide at 
Liverpool from Newcastle via Carlisle. The wh of the 
Majestic are made entirely of wood, and all the other 
metal wheels are going to be qengee to wood.” January 
8th, 1831: ‘* No new engines since the Majestic. The Planet and 
Northumbrian make two trips daily with goods; the Majestic 


makes a trip when she can be spared. Additional engines are 
daily expected from the manufacturer at Newcastle, as Stephenson 
has an unlimited order.” January 22nd, 1831: ‘‘ Three loco- 
motives, all coupled together, bring twenty-four wagons of goods 
to Manchester.” February 5th, 1831: ‘‘The Mars and Mercury 
same construction as Planet, have arrived from Stephenson’s, an 
are placed on the railway. The Samson and Goliah had been 
constructed by Mr. Stephenson, and one of them has arrived by 
Carlisle. Some of the engines consume 500 gals. of water on the 
journey from Liverpool to Manchester.” The Twin Sisters loco- 
motive is named as conveying goods in the night, as one of the 
oldest engines on the railway—before the Rocket. e di 
also says that “‘Last Tuesday, January 25th, 1831, the Rocket 
was sent out with a bent axle, and struck the points at Olive 
Mount cutting, and Rocket turned over on her side. No one hurt. 
The train was second-class carriages.” February 26th, 1831: 
“Steph "3 1 tive Samson brought thirty wagons from 
Liverpool to Manchester, and was hel; up the incline by Mars, 
Mercury, and Arrow. Time, 2 hours 21 min. 

I may ask “Philo” to read my first letter in yours of 
tember 19th, 1884, and he will see that I said positively that 
sketch by Mr. J. Nasmyth was not at all like the Rocket, and 
would only mislead posterity. I am positive the Rocket of 
October, 1829, was the same unaltered—except blast pipes, &c. 
as named—in anything referring to her general ay 
the same and only Rocket on the Liverpool and 
way from October, 1829, up to Jan’ 25th, 1831. 
“Philo” explain his remark about the Rocket being altered and 
her cylinders being made more horizontal—a fact, as ‘‘ Philo” 
says. How does he prove this, when we find them now at ar 
ton the same le? I say they were during 1829, 1830, and 1831, 
and ever were. Where did “‘ Philo” learn that Rocket ballasted on 
Birmingham line, where did she, as he says, turn a comp 
somersault? I have given you her subsequent history in regular 
service on the Liverpool and Manchester Railway. 

The fact referred to by ‘‘ Philo”—he can’t prove, he says—did 
Mr. Hunt or Mr. Boulton know this. I say no; no other Rocket 
was on the line during the date I have named. I have for a 
three years known that Mr. Hunt was from a youth about 
Liverpool and Manchester, North Union, and London and North- 
Western railways, and I know no one more Ifkely than he to 
speak positively on this point. It is well-known that Mr. Robert 
Stannard was at the auking of the salbunyy and we are all agreed 
on the main facts, namely, that the Rocket of October, 1829, and 
at the opening of September 15th, 1830, and up to January, 1831, 
had cylinders at an acute angle, and wood tender with a cask or 
water-butt on it, as shown in rox! sketch on mber 12th, 1884, 


191, by Mr. Phillips, M.i.C.E., and that the sketch shown by 


and not at all like the Rocket. 

I have nothing to do with any other engine of the same name 
which might have been on either the Leicester and Swannington 
or Stockton and Darlington railways. I think I can prove that 
“Boiler” is mistaken about the Rocket being sent back to the factory 
between 1829 and 1831 ; if “Boiler” will read carefully, he will find 
I have named_all the a they arrived. ‘‘ Boiler” asked, Did 
the Liverpool and Manchester Railway Company buy the Rocket— 
how can there be any doubt about this? ‘“One who Remembers the 
Facts” gays,‘‘ There never was a doubt that there were two Rockets 
on the fell and Manchester Railway.” I say he cannot give 
the slightest proof that there were two during the time ref to. 


My only reason for taking this has 
been, from the first, — Mr. J. Nasmyth’s sketch would tend 
to mislead posterity, and feeling sure that I could throw some 
light on the subject, i at once wrote you very positively, and as yet 
nothing has been written to prove me at wrong. If no one 
could have done more than “Philo” has done, we should not have 
made much progress. If I did not feel sure that I am giving infor- 
mation to men much more worthy of it than he appears to be, I 
should feel sorry I had given my time; but the esteem I have for 
your paper, having been a subscriber from the first, gives me much 

leasure in contributing what information I can with a certainty of 
awe correct, I will leave “‘Philo’s” remarks to the consideration 
of your very numerous readers. 

In a letter signed “J. P. D.,” Leeds, in yours of September 27th, 

uoting J. Nasmyth’s autobiographer, he—Mr. Nasmyth—says: 
a I saw the famous Rocket ho iy before the opening Kept 
15th, 1830. The interest with which I beheld this distinguished 
and celebrated engine,” &c. &c. Does not this prove that he had 
nothing of any but the one, and only one 
et 

I trust before “ Philo” writes again on this subject he will be 
able to muster sufficient courage to give us his real name and 
address. ‘‘ Philo” would perhaps like to look through my father’s 
diary ; it would take him a long time to go through the notes and 
memoranda. I have one of the first my father’s ,diary re- 
ing to steam engines I gave him a copy of, and I may say I 
possession, and it is in fair wor! 
thus: William Wright’s condensing 

comm: working two 
day of June, 1819, present 
Boul 


have this same engine in m:; 

engine, -under-Lyne, 
minutes before six o'clock this 2nd 
James Drinkwater, Thomas Baldwin, John ton. Another 
note refers to one of the first condensing engines made by Messrs. 
Petrie, of Rochdale, to the design of my father for Mr. Newhall, 
of Townhouse, near Littleborough, in 1828, and which was the 
first steam engine I had started, which I did for the first time ; it 
is it at Townhouse Mill, Littleborough, near Rochdale, 
and will very favourable comparison with anything that has 
been done since, The engine-bed and engine-house front is all of 
ashlar, and to give some idea of it, the window, bottom of the 
engine-house, is all in one stone 21ft. long, 3ft. bin. wide, and 


2ft. 6in. 
I have as much memorandas, sk &c., on this 
subject an would fill book, and many interesting illustrations, 


a ees dated April 3rd, 1830, which says: ** Rocket, which took the prize 
of £500—part of which Mr, Booth had—at Rainhill trial, has for 
some months been constantly employed at Eccles cutting and Chat 
Moss ”—I give you the exact words used at the above date. May lst, 
1830, I find Mr. Cropper and Mr. Booth passed the whole distance 

om Ordsal Lane to Liverpool in a railway carriage drawn by 
horses. On May Ist, 1830, the Rocket first crossed Chat Moss, 
On August 28th, 1830, the Rocket, Arrow, and Pheenix brought 
the directors through. On ry Ist, 1830, 
George Stephenson, the contractor, waskilled at Olive Mount cutting, 
—_ 15th, 1830, I recollect _ seeing the Rocket 
evening, the : , the et, running tender first, Henry 
Hunter, a publican from Eccles, was riding on tender, Rocket broke 
tender-axle, and killed Hunter. The body of the tender, with the 
the laws of friction. A convenient method is to fix, by reference 
to experiment, a quantity of work of friction which may be safely 
allowed for the proposed journal, reckoned per unit of its area. J 
Thus, the writer has found for the crank pins of marine engines, 
under intermittent pressure, 60,000 f, measured in foot-pounds, to 
be a good allowance ; Rankine found 44,800 f to be a good figure aiatisalihe 
for locomotive practice: 50,000 f is an intermediate figure some- 
times taken for general practice. For unintermitted pressure, 
still smaller values must be taken. Then the work of friction is 
| unit area, 
Leicester; but that does not affect the question, because, after 
running on the Liverpool and Manchester line, the engine went back 
to Stephenson’s works, had the cylinders raised, a large pair of trail- 
ing wheels added, and was coupled. 
Mr. Weatherburn goes on to say that it has not been proved that 
two Rockets were on the Manchester Railway at the same time. 
Perhaps not; but it is clear the Rocket of 1829 is not the Rocket 
of 1830, drawn by Mr. Nasmyth, and afterwards sent to the Swan- 
nington Railway. Mr. Weatherburn further goes on to suppose 
that the “‘uninitiated” might be mistaken; but certainly Mr. 
Nasmyth was initiated into his business well enough to be able to 
know one engine from another; so I cannot accept the assertion 
that Mr. Nasmyth has made a mistake in the name, ; | now 


Nov. 21, 1884. 
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d that they had some serious accidents in those days from 
Ashton-under-Lyne, November 19th, 


THE HEBERLEIN BRAKE. 

§r,— I beg of you kindly to grant me space 
ull correct trifl error in your excellent 
article on the recent trials of the Heberlein automatic and con- 
tinuous friction brakes, the words “ friction-rod” having 
accidentally substituted for ‘* friction-reel” in describing the fitting 
of the locomotive. 

I would also wish to call attention to the fact that although, as 
correctly stated in your article, we have.of late been paying 
ne v attention to light railways, we would by no means wish 
't to be misunderstood that our brakes are only available for such 
lines, On the contrary, their use on normal gauge main lines for 
both express and ord trains is constantly extending, the Orel 
Witepak and the Sakon States’ Railways, for instance, employing 
no other continuous brake. 

May I also be here allowed to point out that your correspondent 
“ Dux,” although he has made a most able exposition of the vexed 
question of continuous brakes as between compressed air and 
vacuum, appears to have been drawn inadvertently into an error as 
to the general question, when he states it to be not whether brakes 
should be automatic or non-automatic, but ‘‘ whether automatic 
brakes should be worked by compressed air or vacuum.” 

This mistake has probably arisen from the manner in which the 
advocates of the pneumatic brake have invariably, age | the long- 


by the Defies Mining Institute. From that Institute I have re- 
ceived ba for communications and the perusal of a paper which 
embodied them, but no other correspondence. 

The inal notes made in the paper suggested themselves to 
me only from long attention to the subject, carried on as leisure 
would permit, by study and special experiments of my own, espe- 
cially since the subject’s new discussion lately, for many t 
years. Some copyist’s errors escaped me in revising a proof of his 
paper sent to me by Mr, Alexander Smith ; and the area of a fan 
falet, 0°267 square feet, in an account of one experiment is unintel- 
ligibl described as 267 square feet of blade end surface; while 
oe . K. Clark’s name was also accidently misspelt in the circu- 

paper. 

Regretting these inaccuracies, and trusting that this letter of 
corrections may appear in rectification of some particulars of your 
otherwise most valuable leader, to the important stated 

most desirous, if space permi it, to do e justi ere 
which it amply merits. A. 8. Henscuxt, 

47, Lovaine-place, Newcastle-on- 

November 17th. 


[In the article referred to by Professor Herschel, an error occurs 
by the misplacement of a decimal point. The power required to 
run a given fan is stated at one-tenth of what it ought to be. The 
correct stand thus :—By the ordinary mode of calculation in 
favour with many engineers, the power needed is 0:3 H.P. nearly. 
By Professor Herschel’s method the power is 0°095 H.P., and by 
ours it cannot be less than ‘227 H.P., and may be more. It is not 


fought “‘ battle of the brakes,” endeavoured with the 
codians to appropriate to themselves exclusively the use of the 
word automatic, as if the automatic brake and the Westinghouse 
brake were synonymous terms! Fortunately this is not the case, 
and there exist a —, number of railway men of the highest 
standing who still hold to the idea that the simplest, cheapest, and 
most practical way of destroying the rous momentum of a 
moving railway train is, and must always be, to employ that very 
momentum—which is glways inevitably nt when wanted—to 
neutralise itself, as is done by the automatic friction brakes, instead 
of calling in the aid of some other power which may—and indeed, 
in ice, not unfrequently does—fail at the critical moment, 
leaving the unfortunate occupants of the train at the mercy of that 
ruthless demon which the engine driver, by simply opening the 
steam valve, had conjured up. ABLES FAIRHOLME. 

9, Gracechurch-street, The Heberlein Self-Acting Railway 

Nov. 18th, Brake Company. 


PRESSURE OR VACUUM BRAKES? 

Sir ,—Your mdent, ‘‘ Dux,” 376, has rendered v 
valuable service by the extremely lucid and concise way in whic 
he has directed attention to the altered conditions and fresh ground 
upon which the battle of the brakes must in future be fought. It 

be remembered by those present at the Newark trials nine 
years ago, that, after the experiments with all the brakes, the 
unanimous opinion was strongly in favour of the automatic 
system. Advocates of the vacuum remarked that ‘‘they could 
soon make their brake automatic ;” but this does not seem to have 
been quite such an easy matter, for we find that the Vacuum 
Brake Log oy 4 has fought against, and resisted to the utmost of 
its power, the adoption of automatic brakes and the well-known 
conditions of the of Trade. Railway companies have been 
induced to fit no fewer than 1138 engines and vehicles with 
the inefficient simple vacuum brake, and now, since the Penistone 
disaster, the Vacuum Company admits that it has been in the 
wrong, and that ‘an automatic brake is desirable.” It is, indeed, 
to be regretted that the company did not make such an important 
discovery nine years ago at Newark, as it would have saved 
hundreds of lives and th ds of ds. The brake question now 
is, undoubtedly, as stated by “ and 

A table was recently given in the Field by Mr. Kiernan, to prove 
that the vacuum brake, with its large cylinder, is pad ul as 
the smaller ones used in the Westinghouse system, , of course, 
the readers are emnorted to consider the two brakes as of equal 
efficiency. Every brake, from the simple lever on a coal n to 
the best continuous gam, is of oe power when “full on;” 
that is, they will all, if necessary, skid the wheels of a train. The 
question therefore is not one of power, but of time required to 
bring that power into efficient ion. Every engine-driver knows 
the efficiency which ted from the increase of steam pressure 
in the locomotive engine; why, then, should not the same rule 

ly to brakes? 
vocates of vacuum brakes imply, and wish the public to 
ill act as well as one of 601b., but 


believe, that a force of 12 1b. will 
no one can accept such a conclusion. The fatal defect in vacuum 
brakes—both automatic and non-automatic—always has been, and 
always must be, “‘ slowness of action.” To make the low-pressure 
of 12 1b. capable of erecting the required power, the areas of the 
cylinders must be made fully six times as large to do the same 
work as the high-pressure of 70 lb. or 80 1b.; but the all-important 
point is that every increase in size of course increases the cubical 
contents of the apparatus, and a ter quantity of air has to be 
moved to apply and release the brakes, hence slow action must 
follow. The advocates of vacuum brakes boast about the power 
they can get with their large cylinders, but they carefully avoid 
gi the enormously increased size and contents of the apparatus 
ese large cylinders. ving frequently noted the time required 
ing p and brakes into full action, there can be 
no doubt that vacuum brakes are slow in operation. An express 
train running at sixty miles an hour is ing over 88ft. per 
second; therefore, if a disaster occur to such a train, the telescop- 
ing and fatal consequences are all over long before a slowly-acting 
brake can even begin to exercise any retarding power. On the 
other hand, the pressure brake, by means of the triple valve, the 
high-pressure, and small pipes and cylinders, is capable of being 
applied as nearly instantaneously as possible, therefore it acts 


and makes its power felt by retarding and holding back the rear 


of trains, thus and loss of life. For 
reasons, and these alone, I have advocated, and continue to 
advocate, the adoption of high-pressure brakes on account of their 
instantaneous life-saving powers. CLEMENT E, STRETTON. 


40, Saxe- -street, Leicester, 
17th. 


EFFICIENCY OF FANS, 
Sm,—I owe you, as the very able conductor of valuable 
Journal, a grateful tribute of acknowledgment for the prominent 
exposition, considerate and, in general, favourable animadver- 
sions which you have been pleased to express in a leading article of 
last week’s issue of THE ENGINEER, on some views which I pro- 
pounded regarding a mode of estimating the efficiency of mecha- 


nical ventilators, 

As regards the recent of the discussion, of which some 
short a were contained in the paper, towards which I con- 
tributed a new treatment of the question, it will, I hope, acquit 
me of any intended use of severity in criticising, or rather in seek- 
= to protect, my views against some points of its past contentions 

‘ich were noticed in the dissertation, to say that upon such valu- 
able services as others have recently rendered—and are still render- 
ing to the subject by their contemporary writings and experiments 
—I had not, in the short time allowed me to express my general 
concurrence in the paper before it was presented to the Mining 
Institute at Dudley, had I conceived any thought of doing so 
originally, sufficient opportunity afforded me to enter. My com- 
ments on the es submitted to me expressed only my assent 
or dissent to the conclusions which they offered ; and I should add 
that the substance of my occasional interlineations was not at all 


has 


prom: and derived, as your readers will be ledto suppose, from 
a en representation of the matter with which you ‘ace 
their very temperate discussion, from information to me 


be disputed that this latter amount of work is in the air, and it is 
for Professor Herschel to say how it got into it consistently with his 
theory.—Eb. E.] 


SEWER VENTILATORS, 

Sir,—I observe from the report of a meeting of the Eastern 
Counties branch of the Association of the Municipal and Sanitary 
Engineers and Surveyors, held at Colchester, as given in your 
journal of 31st October, that the experiments made at Ipswich 
with vertical pipes for carrying off the noxious gases from the 
street sewers ey to be a success, being a step in the right 
direction which, it is to be hoped, will soon be ied out to 
greater perfection in all large cities. 

experience in the formation of channels for convey- 
ance of hts and currents in whatever direction desired, I may 
pany not be considered out of place in offering suggestions for 

‘urther improvement. It will be evident to close observers that 
in street openings from the sewers there must, of necessity, be a 
current upward and another downward—the gases ascending, and 
air descending to fill its place. Both these currents, by skilful 
arrangement, might have their free course at the same opening, 
the vertical pipes spoken of being at their connection so constructed 
as to collect the gases and them upward, and at the same 
time leaving sufficient openings for entrance of water and air ; but 
it is indispensable that the vertical pipes should have a strong 
ee upward, and never downward—like some of the chimneys 
still being built. These could be supported each by a lamp-post, 
being at same place, and carried a few feet higher, delivering 
toward the street with a bent bell-mouthed end, so as to carry the 
gases in the opposite direction from the houses. 

Chimneys having extra strong draught might be very serviceable 
in large cities, placed at important points where many branches of 
sewers could be connected, to draw out of these the pestilential 
vapours, and deliver them 100ft. overhead, at the same time 
relieving the sewers of their pressure, and thus aiding them in 
pushing forward their load. But for common use, the vertical 
pipes being abundant and rightly attached to the street openings, 
with sufficient draught, would, I believe, be found to serve the 

urpose well; and I will have pleasure in assisting in carrying out 
the same with all necessary particulars, if the committee connected 
therewith should so desire it. Should you, Sir, be able kindly to 


find a place for the foregoing observations, they may to draw 
~ mpeg to this much-needed part of sanitary reform, and 
e 
Belfast, November 11th, 
THE PATENT-OFFICE SALES DEPARTMENT. 
Srr,—I notice in your last week’s issue a paragraph which 
appears to me likely to create an erroneous impression. e infer- 


ence to be drawn from it is that printed patent specifications can 
be obtained at the Patent-office sale department only after a most 
unreasonable delay. Now, having considerable e: ience—for I 
have to purchase many blue-books—I deem it only just to the 
department to state that unless the list of specifications required 
is very heavy, the orders sent in are, as a rule, very promptly 
executed. Considering the enormous number of s cations in 
store, it is obvious that a reasonable time must in every case be 
allowed for getting out the i specifications required. If 
we compare the time occupied in executing an order at the Patent- 
office sale department with that taken up in getting at any par- 
ticular book required in the British Museum library, the t is 
decidedly favourable to the Patent-office authorities. 
W. Lioyp WISE. 
46, Lincoln’s-inn-fields, London, W.C., Nov. 13th. 


THE MANUFACTURE OF IRON AND STEEL. 

S1r,—The discouraging conclusions for inventors, arrived at by 
Mr. Lowthian Bell, in his work on iron and steel manufacture, are, 
I am glad to see, not accepted nem. con. by you—vide p. 375, vol. 
lviii. That a manufacturing process like that of the iron and steel, 
which has had such remarkable developments during the last 
quarter of a century, should be considered to be astianie ect 
on economic grounds, by anyone cognisant with. the revolutions 
which applied science is constantly effecting is indeed astonishing ; 
the fact that the late Sir William Siemens was not content with 
the existing methods in producing iron and steel will be patent to 
all who know the extent of his researches and experiments in 
attempting to produce steel by directand more economic methods; 
and until ores of the most inferior or phosphoric class are converted 
by a direct process from the ore into steel, without loss of initial 
heat of fusion generated by direct combustion of carbonaceous fuel, 
the manufacture of iron and steel is a field still worthy of research 
and and engineers. B, H. Tuwalre, 

Dartmouth Villa, ‘'ranmere, November 15th. 


VISITS TO THE PROVINCES—MILLING ROLLS. 
Srr;—We observe in your issue of the 14th inst. a statement 
that suitable chilled rolls for milling purposes are not manufac- 
tured in this country, and makers of milling machinery are obliged 
to send to America for them. This we think is not owirg to the 
superior quality of those imported, but rather to the English 
machine makers not eps | where a suitable article is to be had 
here. Allow me on behalf of our firm to say that we have manu- 
factured rolls for milling purposes for several years, which have 
and are giving entire ee th both in uniformity of chill and 
hardness, at the same time take the necessary ing. 
alker, Eaton, and Co., Ww. 
Sheffield, November 18th. 


THE SOCIETY OF ARTS. 

THE ing meeting of the Society of Arts for the season took 

on at the rooms, John-street, Adelphi. 
. Abel, the new chairman of the Council, occupied the chair. 
There was a full attendance, and 163 new bers were d 

The chai in his i address, alluded to 


the loss the 


gp lighting. With reference to that subject he— 
the chai —bore testimony to the continued steady progress 
made during the past year in the application of the electric ight. 
The brilliantly Il display at the Fisheries Exhibition 
been far outshone the achievements at the International 
Health Exhibition. e electric light of late had been successfully 
introduced into many public buildings in London and the provinces. 
A tendency to exaggerate the danger attending the introduction of 
electric lighting in houses had been encouraged by the occurrence 
of a og fires oo of a ol fatal accidents, but they aegis 
guarded against by skilful and experienced constructors sim) 
regulations ; while the proportion of fires from electricity, com- 
— with those arising from gas, oil lamps, &., was small, 
veral small electric railways been worked, including one 
twelve miles in length between Portrush and Giant’s Causeway. In 
the United States the application of electricity to street railways 
a to have been very successfully inaugurated in Cleveland. 
icity as a motive power had also been applied to launches. 
The address next dwelt with balloons and aérial bir use 
of compressed air for torpedoes, the value of liquefied carbonic gas, 
and other scientific improvements. chairman alluded at some 
length to various matters di at the recent Health Exhi- 
bition. With reference to the question of the water supply 
of London, he ventured to think that our hope for a 
radical improvement in the water supply of this great 
metropolis in the application of some simple, expeditious, 
cheap, and effective mode of chemical treatment to supplies from 
sources now in use, previous to their filtration, rather than in a 
complete change of our source of supply. The Society of Arts 
might justly be proud of the position it had frequently net 
as the initiator of movements and undertakings which had - 
wards developed into national importance; but nothing gave 
them more satisfaction than the steps the Society took which 
eventually led to the general promotion of technical education. 
He could not conclude his address without a word of reference to 
the approaching International Exhibition of Inventicns, the utili- 
tarian character of which was to be tempered by its association 
with all that was most interesting in the hietory and the later de- 
velopment of music. Although the very natural desire to preserve 
as personal property the results of expenditure of ingenuity, labour, 
pat capital might deter many from publicly exhibiting the 
thods or appli by which more or less important improve- 
ments in particular industries had been achieved, the character 
and results of the Exhibition would demonstrate that the princi- 
les which had perce its organisation had proved the reverse of 
etrimental, either to its importance or to the interests of progress 
in the development of our trades and manufactures. 
The chairman mted the Society’s gold medal for exhibits in 
Health Exhibition to Messrs. Doulton; the 
pressed Lime Cartridge Company; M. Germain, on account of 
the collective exhibit from the Belgian Normal School for Women 
Teachers; Messrs. Nobel Bros.; the San José Fruit Company; 
Messrs. Moir and Co.; Mrs. Charles Clarke, of the School of 
Cookery; M. Pasteur; Messrs. J. and E. Hall; Mr. Thomas 
Fletcher, and Messrs. Collinson and Lock. The Society’s silver 
m was also awarded to the Marquess of Lorne for his paper 
Canada,” and others. 
A vote of thanks to the chairman terminated the proceedings. 


DIMENSIONS OF ELECTRIC LIGHTING LEADS. 


WE give as asupplement to our impression of this week a 
practical diagram for favilitating the determination of the proper 
size of any copper lead of 96 per cent. conductivity for electrical 
purposes, more especially for electric lighting by incandescence. 
With the very slight calculations required, any intelligent elec- 
trical artisan can tell almost at a glance what size of lead he 
should use for any given number of lamps and given distance 
from the generator, and thus the use of conductors not suitable 
for the purpose on hand may be entirely avoided, and in many 
cases the not infrequently marked difference in candle-power at 
the different parts of the circuit will also be avoided. There is 
little doubt that the diagram will prove practically useful, 
though it does not, as Professor Forbes would say, include 
all scientific minutie. It can be applied in all circum- 
stances in which copper conductors of 96 per cent. conductivity 
are used for electrical purposes. Mr. J. S. Beeman, who is the 
compiler of the table, has had considerable experience in its use, 
and he accords it the more value as being the result obtained 
from a practical experience of the wants of electricians. 

The following are examples showing how the diagram or table 
can be used :— 

Examples. 
QUESTIONS. ANSWERS. 
1.—Required the sectional area for Referring to the diagram, 
250 yards at a difference of | square inch, the value of 


tential of 101°265 volts at the ordinate to abscissa of 
‘erminals, and 1°25 per cent. 250 yards. 
2. tional area for Referring d 
—! , the sec area for we find the 
a wire to 73 150 dinat 50 


carry Pp 
yards, all the other conditions 
remaining the same as in 
Question 1. 


equals 0 304 square inch sectio 
area. But the current being 73 
amperes instead of 100 amperes, 


0°304 must be multiplied by 
which equals 0°222, and is the 
sectional 


required area in square 
inches. 
Cc 
8=8!x — 
100 
where 8S ‘tional area 


sacar onal area found by 
C=current in am 
8.—Required, the sectional area for i 
a wire to carry 73 am 
with an E.M.F. at lumps cf 
85 volts 75 yards distant from 
all the con- 
ions remaining same 
as in Question 1. 


being 
73 amperes, 0°304 is multiplied by 


5: also, the E.M.F. being 85 
volts, instead of 100, 0-304 * 
multiplied by 


where E = E.M.F. in volts. 
We take here the result of No. 8, 


and multiplying it by “ weget 
0466 as the required sectional 
area. 


* 


4.—Required, the sectional area for 
a wire to one @ current of 
73 amperes under similar 
ditions to Question 38, ha 
@ fall of 7 per cent., i 
of 1°25 per cent. in E.M.F. 

where P=new tage fall of 
EM F. 


5.—Required, the sectional area of In this case as the distance is under 


a wire to a current of ards we use the abscissa at 
73 amperes with an E.M.F.at the top of thi 

lamps of 85 volts, the lamps e line B C, we take the ordinate 
being 10yardsfromthegener- at 20 yards (being lead + return) 
ator, a fall of 7 per cent. and find the sectional area in the 
allowed instead of 1°25 per 04025, then 
cent, in the E.M.F, g the formula given in 


1% 

we obtain, 0°00616 sectional area 

required, 


| 
ena 73, 100 
8 = sos ( x equals 0-261, 
the required area. 
S=S!x 
Society had sustained by the death of Sir W. Siemens, whose . 
unexpected decease in November of last year deprived them of the . 
customary address upon which he was engaged. That address dealt 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 8th. 

Busrness of all kinds has been seriously interfered with during 
the past week, on it of the presidential election, and the agi- 
tations which have grown out of it. Just at this time both sides 
are claiming the presidency, and as the official count of this state 
will not be made until next Tuesday, it gives room for manipula- 
tions, bribery, and sh practices, which our politicians so 
thoroughly understand. e Republican party ill not tamely 
relinquish the power which it has exercised for twenty-four years, 
and will use millions, if necessary, to retain that control. All 
branches of business are dull. Manufacturing activity is declining. 
Within a week or two several thousand woken have been dis- 
charged in this State, and in Pennsylvania. In the textile mar- 
kets there is such an accumulation of goods as to make a eral 
reduction of output imperative. The imports of dry is con- 
tinue heavy ; but within a day or two past it is made apparent that 
the importations for the rest of the year will fall off. At the next 
session of Congress a Bill will be introduced dispensing with oaths 
in the Custom-house, in reference to valuations, &c., and doing 
away with a number of petty regulations. 

The steel making capacity has been reduced very largely, and is 
now very little in excess of 600,000 tons per year. There are 
indications that the price of steel rails will advance to 28 dols. as 
inside price for large lots, and 29dols. to 30dols. for small lots. 
The importations fell off from 566,202 net tons in 1871, to 38,977 
tons last year. Next year’s consumption of rails is estimated at 
750,000 tons to 1,000,000 tons. If the companies will agree on 
single turn production there will be no trouble about prices, but 
probably the Pennsylvania and New York companies will keep 
prices below 30 dols., run double turn, and control the market. 

The secret of the low price of the Canadian Pacific order for 
10,000 tons is explained in this way. The managers of the Scranton 
Steel Company, father and son, happened to be in the same train on 
their way to St. Albans, Vermont, with the selling agent of a 
competing works in the same town, the Lackawanna, who, seeing 
his competitors going so far towards the border, imagined they 
were on their way to Montreal on the same business, and, by 
authority, lowered his price 1°50 dols. and secured the 
contract. 


October fires occasioned a loss of 8,500,000 dols. in the States ; 

ports of petroleum and petroleum ucts for tem! 

foot up 57,396,034 gallons. o 

The Trunk Line war still continues, and rates have declined to 
12dols. to Chicago; to St. Louis, 15dols. A call for the repre- 
sentatives of the Trunk Line roads has been issued, to meet in this 
city next Thursday to adjust rate matters. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own ) 

THE orders now at the mills and forges, although not individually 

large, are in the aggregate enough, with the additional light orders 

which are constantly arriving, to allow of fairly steady running. 

And there is no reason to believe that there will be much decline 

in this amount of employment up till Christmas. By that time, 

however, order books will probably be worked up rather close. 

The operatives are getting the most out of the present business. 
The masters’ position may be correctly summed up as: Prices 
scarcely ever so low as now, and competition never more 
determined. It is still a matter of impossibility to accept the 
prices frequently offered by merchants for shipping orders, and 
they therefore pass on to other districts nearer to the seaboard. 

The marked iron houses continue to find that orders, alike home 
and export, which formerly came to them, have now been trans- 
ferred to other firms, who are prepared to supply a bar of excellent 
quality for much less money than the list houses generally demand. 
The change which of late has come over many of the Australian 
buyers in particular is a prominent illustration of this state of 
things. The effect is, that in very self-defence certain of the older 
iron firms are now more than ever cultivating what they are pleased 
to term a “second quality trade.” Yet it is somewhat singular 
that a few exceptional houses who refuse to tamper with their 
qualities find that the call from customers who will have none but 
the very best iron is steadily growing. Orders of this class are 
coming from South America, Australia, and India, but the 
American and Canadian orders, whether for this or any other class 
of iron, except best sheets, are very restricted. Marked bars are 
£7 10s , other good qualities £7, ordinary £6 10s., and common 
£6 to £5 12s. 6d. 

The Earl of Dudley’s quotations are still nominally 12s. 6d. 
above those of the other “‘ list” houses, and stand at, for rounds, 
£8 2s. 6d. lowest quality, £9 10s. single best, £11 double best, 
and £13 treble best. His lordship’s rivet and T-iron is £10 10s. for 

ingle best, £12 for double best, and £14 for treble best. Angles, 
also strips and hoops from 14 to 19 w.g., are £8 12s, 6d. lowest 
quality, £10 single best, £11 10s. double best, and £13 10s. treble 
best. Strips and hoops of jin. and 20 w.g. are £9 12s. 6d., 
£11, £12 10s., and £14 10s., according to quality; and of jin., 
£10 12s, 6d., £12, £13 10s., and £15 10s. respectively. 

The enquiries for plates do not increase, yet here and there 
export orders for boiler sorts are under execution. Tank plates 
are £7 upwards ; common boiler plates, £8 to £8 10s.; and supe- 
rior, £9 to £9 10s. Black sheets are active at £6 15s. for merchant 
singles, £7 to £7 5s. for galvanising singles, and £7 10s. to £7 12s. 6d. 
for doubles. 

Prices more than demand are chiefly complained of by the 
galvanised sheet makers. There is no cessation of the underselling 
which for some time has characterised the trade, and firms who by 
reason of the location of their works can accept export contracts at 
lower figures than those required by midland manufacturers, are 
getting by far the largest orders. e best markets at date are 
Australia, India, and South America. 

Morewood’s corrugated sheets of the Red Star brand are £11 15s. 
for 18 and 20b.g., £12 15s. for 24g., £14 15s. for 26 g., and £16 15s. 
for 28g. The Red Diamond brand is £12, £13, £15, and £17, 

ing to gauge; and the Lion brand an additional 5s. per ton, 
all delivered at outports. Woodford Crown galvanised flat sheets 
are £15 for 18 and 20 b.g., £16 for 24g., £18 for 26g., and £19 for 
28g. The Anchor brand of close annealed sheets is quoted £17, 
£18, £20, and £21; and the Lion brand of double best flat sheets, 
£20, £21, £23, and £24, according to gauge. 

Hoop, strip, and other merchant iron firms do not report activity 
in new business, but at present they have almost enough to do. 
Strip iron is about £5 15s. to £6 for common sorts; and iron hoops, 
£6 5s. upwards. Steel hoops are quoted £6 15s. to £7 at works. 

The native output of pigs is steadily going into consumption, 
but there is no temptation to blow in more furnaces, since the 
vigour of outside districts is very conspicuous. Prices tend towards 
ease, and second and third-class qualities of native makes are 
weaker by 1s. to 1s. 6d. per ton compared with quarter-day rates. 
All-mine pigs, however, maintain their value fairly well at 60s. for 
hot, and 80s. for cold blast sorts. 

Coal prices do not advance. Forge coal is 6s. to 7s. per ton long 
weight into boats; thick coal, 7s. 6d.; and blast furnace coal, 8s. 
to 10s. according to quality. ° 

The colliers’ representatives in the Cannock Chase district have 
met the employers at Birmingham and submitted a sliding scale. 
It was based upon the selling price of the best deep coal raised at 
four collieries, with a minimum of 2s. 6d. per stint. The masters 
however, refused to entertain a sliding scale which was not based 
upon the average selling price of the entire output of the district, 
and they added that under no circumstances could they assent to 
a higher minimum than 2s. 4}d. per stint. 

Constructive i k of a galvanised sort is not very active at 


present as regards new business. Still, there are firms who have 
some considerable contracts on hand, the execution of which will 
occupy them for several months to come. In one case a 
market building is being got out on Central American account. 

Hardware houses trading with the United States express confi- 
dence that business will soon improve, and that under the new 
President certain judicious, albeit not conspicuous, tariff altera- 
tions favourable to traders on this side may be by-and-bye antici- 
pated. West Indian advices are not at all satisfactory, but they 
are not much worse than they were. Firms who are interested in 
the South African trade s a little less unfavourably. 

The general dullness is adding to the disappointment which 
traders in the Midlands feel at the istent refusal of the local 
railways to afford them senajble relief, and the notices given to 
Parliament by the ———_ to seek powers to increase terminal 
charges are viewed with alarm. 

Yesterday—Thursday—the arbitrators under the Mines Drainage 
Acts sat in Wolverhampton to hear appeals against a proposal to 
make a draft award for a mines drainage rate upon the Old Hill 
district of 3d. per ton on fire-clay and limestone, and 6d. per ton 
on coal, ironstone, slack, and other minerals. 

At a meeting of the Board of Examination for mine managers 
certificates for South Staffordshire and East Worcestershire for 
granting certificates of competency, Mr. J. B. Cochrane has been 
elected a member of the Board, in place of Mr. Barker resigned. 
The next examination takes place in January. 

A deputation from the Birmingham Consular A iation, con- 
sisting of the representatives of the United States, Cvlumbia, 
Greece, the Netherlands, Germany, Norway and Sweden, France, 
Spain, Italy, Ecuador, and Turkey, have this week waited upon 
the new Mayor of Birmingham—Mr. Martineau—and congratulated 
him upon his succession to the office. 

The Nut and Bolt Makers’ Association—operatives—has now 
been established over fourteen years. During that time it has 
paid over £9000 in strike pay, £600 in funeral allowances, 
contributed £370 to the distress funds of other societies. 


NOTES FROM LANCASHIRE. 
(From our own ) 

THERE was a very flat market at Manchester on Tuesday. In 
Lancashire pig iron moderately large sales are reported to have 
been made at a little under the full rates, the basis of transactions 
being about 41s. to 41s. 6d., less 24, for forge and foundry qualities 
delivered equal to Manchester. About the same figures are also 
being taken for some brands of Lincolnshire, but generally makers 
of district iron are quoting 1s. to 1s. 6d. per ton above these figures, 
and in one or two cases are firm at about 42s. 6d. to 43s., less 24, as 
their minimum for delivery here. North-covntry irons are steady 
at about late rates, good foundry brands delivered equal to Man- 
chester being quoted at 44s. 10d., with sellers in some cases taking 
6d. per ton less. 

Hematites continue only in poor demand and low in price; the 
best qualities of No. 3 foundry are being offered at 54s., and good 
ordinary qualities can be got readily at about 53s., less 2h per cent., 
delivered into this district. 

In manuf: iron there is a slow business doing, and the 
forges in this district are generally being kept well employed. It 
is, however, only exceptional where makers have any great weight 
of work far in advance, and more anxiety is being shown to secure 
specifications. Delivered into the Manchester district prices aver- 
age about £5 10s. for common bars to £5 12s. 6d. for the better 
qualities ; £6 to £6 2s. 6d. for hoops, and £7 to £7 2s. 6d. for 


common sheets. 

Ironfounders report trade as extremely quiet, and so far as 
heavy builders’ castings are concerned, there is comparatively little 
or nothing going out in the shape of new work. Prices are cut 
down so low that common heavy castings delivered into this 
district are being offered at £4 per ton, and ordinary cast iron 
columns can be got at about £5 to £5 10s. per ton. Pipe castings 
are also extremely low in price, and ordinary sections delivered 
into this district are quoted at about £4 7s. 6d. to £4 10s. per ton. 

Locomotive and railway carriage builders continue, as a rule, 
fully supplied with work. The Ashbury Carriage Company has 
work in hand which will keep it fully employed well into next 
year, and I hear that Messrs. Sharp, Stewart, and Co. have just 
secured a contract for fifteen locomotives for the Bombay and 
Baroda Railway. 

In the tool-making trade, although there is an absence of an 
push of work, the leading firms are kept moderately well employed. 

Some of the large mill engineers have also a good deal of work 
in hand. During the week I was at the works of Messrs. Hick, 
Hargreaves, and Co., of Bolton, and they are so pushed with orders 
that a considerable extension of the foundry has become necessary, 
and the roofs of the present foundry and the erecting shops are 
being raised, so as to provide greater facilities for work. Amongst 
the orders which the firm have in hand are several mill 
engines, of from 1000 to 1500-horse power, for India, besides others 
of from 1000 to 1200-horse power for new mills that are being 
erected in Lancashire. In most cases the engines are for rope- 
driving, but in the Oldham district there would seem to be in some 
quarters still a preference for wheel gearing, notwithstanding the 
many advantages which are undoubtedly secured by transmitting 
the power through ropes where a mill is special] M laid out for this 
system, and in oneortwoof the new Oldham mills the enginesare being 
putdown for wheelgearing. The enginesinall casesare of the Corliss 
type that has long been made by the firm, and the only new features 
to notice in connection with them are a patent automatic barring 
engine and an automatic supplementary governor—Knowles’ patent 
—that are in most cases being applied to the engines now being 
made. The barring engine is a very simple arrangement for over- 
coming the difficulty experienced in large mill engines when they 
have stopped in such a position that they require to be turned 
through a considerable angle before they can be re-started, and it 
is so constracted that the falling in gear and out of gear move- 
ments are accomplished automatically. The supplementary 
governor, which, as its name implies, is applied for regulating 
the main governor of the engine, has m found to _ 
excellent results, and the sma 
tendency to change in speed, thus maintaining a _practi- 
cally uniform speed of the engine under all conditions of 
Selling: The apparatus, which was first applied by Mr. Knowles 
to his eae et mills, has been adopted by the principal 
mill-owners in the Bolton district, and in all cases has been spoken 
of most highly. In addition to mill engines, Messrs, Hick, Har- 
greaves, and Co. have in hand marine work of a specially heavy 
character, and amongst this I noted an excentric 7ft, 6in. diameter, 
and 15in. wide on the face, and weighing five tons, which is pro- 
bably as large a piece of work of the kind as has ever been turned 
out. 

A from special branches, such as I have referred to, the 
condition of the engineering trades generally is not at all satis- 
factory, and as I have ted previously, there is a continued 
faJling off in the weight of new work coming forward. 

The coal trade is extremely dull for the time of the year, and in 
some cases pits are again getting on to short time. ere they 
continue working full time, the output is in most eases in excess 
of requirements, and a good deal of coal accumulates in wagons on 
the pit sidings, which has frequently to be put upon the market at 
low figures, and there is a tendency to give way in prices, although 

uoted rates are nominally without material alteration. 
ome of round coal are in poor demand, and at the pit mouth 
ices average 9s. to 9s. 6d. for best coals, 7s. to 7s. 6d. for seconds, 
Bs. to 6s. 6d. common house coals, and 5s. 6d. to 6s. steam and 
forge coals. Engine classes of fuel a to be moving off rather 
better, but supplies are still plentiful, and with good Yorkshire 
and Derbyshire slack offering here at prices which leave less than 
2s. per ton at the pit, there is a strain upon prices for the local 
mn tah Burgy at the pit mouth averages 4s. 6d. to 5s.; good 
slack, 3s. 9d. to 4s.; with common to be got from 2s, 6d. upwards. 


and | cipal buildin 


All | widows, 207 children, 96 


Ship; has shown a falling off d 


the past week, and at 
steam coals have 


at very low 


1, or the Garston Docks, 

e agitation for an advance of nae in the West Lancashire 

district altogether subsided, and the employers and the men 

are now adopting the more sensible course o! ee sliding 

scale which shall te wages in the future without the recur- 
rence of disastrous disputes. 

Barrow,—I have » much better tone to note in the iron trade of 
this district this week. More orders have been booked, and makers 
are now fairly well sold forward, The improvement may, and 
probably will, be a flash in the pan, but I share the opinion of 
several manufacturers that a succession of these temporary im- 
provements will not only give new life to these dull times, but 
will help very materially to bring about a ual return to a per- 
manent Fe | trade. The value of pig iron has advanced very 
materially, being 2s. per ton higher than it was six or seven weeks 
ago. Quotations now represent 42s. to 43s. for forge and foundry 
iron, and 44s. to 45s. for mixed parcels of Bessemer iron at makers’ 
works. The output of the furnaces represents about four-fifths of 
the producing power of the works. Stocks are not so as they 
have been. Steel makers have been more fortunate in getting 
orders lately for both heavy and merchant qualities of steel. 
There is nothing new in the shipbuilding or the general trades. 
The work of constructing a continuation of the high level 
bridge at Barrow has been commenced by Mr. J. Fell, contractor, 
of Leamington. When completed, this bridge will give access 
from the main street in the town to old Barrow Island, and 
will - oy Hindpool-road, the main line of the Furness Railway, 
and the wharf which separates the Devonshire and Buccleucel 
Docks. The bridge is of iron, and will be 80ft. in width, a passage 
of this width between the two docks named being spanned by a 
powerful hydraulic drawbridge. The masonry of the new muni- 
at Barrow, which are of a pleasing Gothic design, is 
nearly completed, the only portion yet unbuilt being the tower, 
and this has been constructed to half its height. From three tu 
four miles of the tramways in Barrow have been laid. The length 

posed to be laid at present is 84 miles. Messrs. Kitson, of 

, are building the engines and cars. The West Cumberland 

Storing Company determined to open a storeyard for warrants 
of pig iron at Maryport. 


on the Merse ny | 
large , 78. to 7s. 6d. being about the average for delivery at the 
h level, Liv: 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In several of the lighter industries there is an coventable accession 
of orders for the Christmas and New Year trade, chiefly from the 
metropolitan and country merchants, who appear to expect a heavy 
business in those articles of utility and luxury which take 
the form of season gifts. Several manufacturers tell me that their 
travellers who have just returned from Scotland have done remark- 
ably well, particularly in and near the towns where the woollen 
industry is ied on. This is easily accounted for. The w 
manufacturers are busily employed—in fact, they usually are when 
the cotton industry is depressed, and vice versd—and the employés 
make long wages. It follows, of course, that the manufacturers are 
also well off in — to purchasing power. I was through the 
South of Scotland last week, and as I late at night, such 
seats of the woollen industry as Hawick and Galashiels, I found 
the mills one blaze of light, eloquent evidence of abundant work. 
There are rather better indications from Ireland as well, and 
though it is rather early for the late abundant harvest to tell on 
trade, the feeling generally is one of increased confidence. In the 


cotton districts affairs must be very bad. Nevera day but 
cotton-workers, many of them bare-footed and thinly-clad, shiver 
through our streets. They are not impostors, and the wretched 


wives and children with them are too real in their misery to excite 
any doubt of their “ distressful situation.” 

There have been some assertions rather freely made of late that 
Sheffield manufacturers are deficient in enterprise. No greater 
mistake could be made. In the ordinary staple trades there is no 
lack of energy. Messrs. William Hutton and Sons, of High-street, 
silversmiths and electro-platers, are erecting an immense estab- 
lishment in West-street, on the site of Sanderson Brothers’ famous 
old steel works, Anyone who examines an electro-plating esta- 
blishment, or a cutlery factory, would admit that for ingenuity of 
mechanical appliance there are few industries so conspicuous. 
Messrs. Ward and Payne, the well-known edge tool and sheep shear 
manufacturers, have re-built Limerick weir, destroyed during the 
famous Sheffield flood, and there may be seen the very latest 
inventions—several by their own workmen—for utilising power 
and in ing efficiency in the production of the finished goods. 
Messrs. Charles Cammell and Co., in the heavy branches, display 
every desire to meet the demand for large castings, which is certain 
to be a still more prominent feature of trade in the future. They 
have recently received one 30-ton and one 50-ton ladle, made by 
the Yorkshire Engine Company, and are now in negotiation for one 
to hold 105 tons. The Yorkshire Engine Company has also just 
supplied them with an 85-ton crane, These are only a few proofs 
of business enterprise, which ought to be greatly multiplied. 

At the Sheffield Police-court on Monday two carters were com- 
mitted for trial at the sessions on a charge of ha stolen a large 

uantity of steel bars, the property of Messrs. Allen and 
do., manufacturers, Wellmeadow Works. The weight, I believe, 
was close on two tons. The difficulty with steel, as with gold, is 
in identification, and the knowledge of this ity, combined 
with the necessarily easy of access to stock, the bars lying 
“handy” about the premises, is tempting to persons in the posi- 
tion of carters. The marvel is that cases are not more common. 

Another case of “‘rattening” has occurred at the Union Wheel, 
Alma-street, this time in the sickle-grinding trade. Messrs. 
Barker, Mitchell, and England, manufacturers of machine knives, 
&c., of the Havelock Works, Moorfields, have rented “ hulls” at 
the Union Wheel, where they recently — on workmen from a 
distance. is was obnoxious to the Sheffield men, who resent 
what they regard as the intrusion of strangers when their own 
townsmen are out of employment, The strangers’ bands were 
therefore removed, by which they were rendered incapable of 
working, i.c., “‘ rattened.” The buckles of the bands, which were 
35ft. long by 2hin. wide, were found in the fireplace, where no 
doubt the bands had been burnt. 

A reminder of the Oaks Colliery explosion comes to us from 
Barnsley in the form of a meeting of the Explosion Fund. The 
Fund was formed in 1866, for the relief of the widows and orphans 
of the 365 victims of the — at that colliery. The Earl of 
Wharncliffe presided P were left dependent upon the 
fund. Of these, 156 were widows, and 346 were c The 
number has now been reduced to 21, and the surplus, 
which amounts to £28,000, is invested with the Barnsley 
Co tion. At the present time there is now a sum of 
£2969 scoumulated int t. The ting was called for the 

urpose of deciding what should be done with the funds. 

. Watson, of the Miners’ Permanent Relief Fund, stated that 
they had 15,841 members, from whom £45,940 19s. bd. had been 
received. A sum of £27,804 19s. 7d. had been paid for benefits in 
179 fatal accidents. They had had 12,815 minor accidents, 232 
permanent injuries, and widows and children chargeable. The 
explosion at the Wharncliffe Carlton Colliery—20 lives lost—they 
estimated to cost about £4000. There were now on the fund, 86 

permanently injured mem! and 38 
aged members. The capital of the fund was £21,622 18s. 4d. ¢ 
was stated that the Swaithe Main Colliery Explosion—65 lives lost 
—Fund would be exhausted in about five years. The meeting 
decided to let the £28,000 remain invested as at — and that 
the managers should not in any way part with the control of the 
fund, either capital or interest. It was to give a sum of 

est Riding Miners’ Permanent Relief Fund, £500 to 
the Barnsley Beckett Hospital and Di , £200 and £100 to 
the Ripon and Bradford Industrial homes respectively, 
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Mr. C. H. Cobbold, F.G.S8., the Plumbley 
Colliery Company, Eckington, is at present de- 
livering 4 course of lectures on ‘‘ Coal Mining,’ 
under the auspices of Firth 

ment, These lectures are 
promise to be useful. Mr. Cobbold is pre 
attention Special The Various 
o! iances. 
B. Webster, the Uni States Consul 
at has issued a to local manu- 
facturers informing them of the World’s Centen- 
nial Show, to be held at New Orleans, and of 
of the made e indus’ rom 
the mca trades’ tentres of the world. 

A Reuter’s telegram from Rome, placed in 
hands as I close this letter, states that the Italian 
Ministry of Marine have decided that Schneider— 
all steel—armour, shall in future be ado 
exclusively for war vessels of the Italian Navy. 
I made inquiry at our local manufacturers here, 
and find that they regard the telegram as pre- 
mature, to say the least. They are in daily 

tion of hearing the of the Italian 
Government, and they believe that the reason 
they have not received it is because the decision 
has not yet been arrived at. 


THE NORTH OF ENGLAND. 
From Correspondent. 

has taken place in the 

Cleveland pig iron trade since last reported. A 


tained. 
The market at on Tuesday 
ne ey well attended, but no new feature was 
es of No, 3 g.m.b, for prompt 
at 36s. 3d. ton, and next 
6d. to 9d. was asked, 
few and there obtained. The output of forge 
is less than it was, and consequently t 
alig slightly stiffer. Those makers who are 
short of that quality have raised their price to 
34s. 6d. per ton; and, indeed, it is cult to 
hase an; that figure. No, 4 
34s. 


as follows :—Stock at Mid h, 53,024 tons; 
, 290 tons. Stock at Glasgow, 579,886 
re taken place in shi 
improvemen’ en in 8 

Monday night 49,863 tons of pig iron were sent 
away, or about the same as shipped in the same 
number of days last month. Scotland is, it 

a much larger quantity than last 
month, 


There is a inquiry for 
learer, some 


and uire all the relief they can 
get from Ship plates are offered at £5 to 
£5 2s. Gd. per t = ton, angles at £415s., and common 
bars at £5 2s. 6d., 
cash 10th, less 24 per 

Messrs. A. and Oo, of Hebburn-on-Tyne, 


have, it is stated, received an order for a steel 
vessel of about 4000 tons burthen. The vessel is 
for the Anglo-Australian Steam Navigation Com- 


“oon eo Dixon and Co. have, in 
addition to the vessel already commenced, re- 
ceived orders for small boats, which will give em- 
ployment to a great number of hands during the 
winter months, 

There are signs of renewed activity at some 


of the marine oe works on the e and Wear. 
essrs. Palmers’ Shipbuilding and Iron Company 
have just aca < ers for two marine engines 


of the new triple. expansion kind, The North- 
Eastern Marine nes Works, at Sunder- 
ow are again working full time, having in 


Messrs. James Cm my and Co., of Sunderland 
have given their fitters notice of a reduction o' 
"hie. to the extent of 2s. per bed 


mag meeting of the Cleveland Foreman’s | Dalm 


ion, Mr. Bentley, smith at the 
Toon aide exhibited a marvellous 
specimen of welding and fi from basic steel 
boiler plates ,{in. thick. en was a 
It was like two p intersecting each other at 
right angles, The Nength from end to end of the 
opposite branches was about 5ft. Four | pee 4 
had been used, each 
lan on 


Looking at the branch 
Oie: side, centre lines vip the tubes 


marked the lines of The 
between the adjacent es 
rounded out. Each plate had been first bp lle 
out by hydraulic pressure between two cast iron 
forms to the desired shape, and the welding was 
e afterwards ona mandril. It was intended 
eventually to the extremities of the 
branches, Men this not been done when the 
en was — a sound given out by 
piece when en point of sup- 
jt and ‘a that it was as 
solid as though of one piece, 

One of the porthern wagon building companies | an 
is using basic steel boiler DM rece in the construction 
of mineral wagons. m requires rather 
more than ton of plates to form the sides, bot- | Troon 
toms, and ends, and fifty are in pi 
The basic steel plates in this case, peal also in that 

referred to, were rolled at the mouners Se Roll- 
Mills, Middlesbrough, and were of a gully 
t for welding and for standin, loyd’s 
test, spy aes were tough enough also to 
Sars Gutte train of 26 tons with 27 per 
and 50 per cent. contraction of 


of the finished iron trade 
which seems likely to be most active next year is 
that of test plates for bridge veral 


lots of = ge tons each hav been 
placed leveland manufacturers, more 
are in the market, In almost all cases somewhat 


severe tests aes im: , but not more than can 
on an average be tained with care. If any con- 
siderable portion of the 28 millions of money to be 
devoted to Indian railways should be spent in the 
immediate future among English bridge 
it is not unlikely that there may be a substan’ 
rise in of the materials they use, 


sidered the claims it had intended to make before 
the Standing Committee as to plate rollers’ 
rates. Instead of p the adop- 
tion of the novel principle rot aidforential rates, 
according to the power of the respective mills, it 
e ious. ratives ly by shift- 
dependent on the 
output. mill have a normal output 
fixed somewhat below its real average power. 
For this normal quantity or below, the chief 
roller and his assistants will have a fixed sum per 
shift, uniform for each ition as near as 
practicable throughout the district, and subject to 
variation with ironworkers’ wages generally. 
For every ton above the normal output, the 
— firm will pay 2s. 6d. per ton bonus 
h will not vary with district rates. 
This home money will be divided between the 
roller and his assistants, in the proportion of 9d. 
to the former and 1s. 9d. among the latter. Both 
roller and his assistants will be paid direct by the 
firm, but the roller will still have power to engage 
or discharge his assistants, subject to the approval 
of the manager and to the rules of the works, 
Under the pro; arrangement, the chief roller 
will still be able to earn from 14s. to 18s, per 
shift clear. It is thought not unlikely that the 
new arrangement, which is an canceling fair 
one as between all affected, may be accepted by 
the rollers and their assistants without appeal to 
the Standing Committee referee. 


excited state up till near the close of last week, 
in consequence of the efforts of Pg Bs to obtain 
iron to square their ¥ - d for 
this was 80 t th cag one day war- 
bow however, the tone 
of the market is much quieter, and there is less 
aS of further failures than there was 
ue ost entirely to the stoppages that too! 
lace within the past two or three weeks of 
sar ol who had largely oversold their accounts ; 
and if this —' is now at an end, , the natural 
expectation would be that prices again 
decline, the condition of busi being 80 
factory. The shipments of Scottish » both 


months and it is hinted the week that 


in the course of the past week was only about 
300 tons. 

Business was done in the warrant market on 
Friday at 43s. 6d. a ton for cash. Monday’s 
market had quotations at 43s. 44d. to 42s. TAN 
and 43s., w! on Tuesday the quotations were 
42s. 10}d, to 43s. cash, and 43s. ia. one month, 
Business was done on Wednesday at 43s. to 
43s. 7d. cash. The ea excited 
this—Thursd hen the price ad- 
vanced to 44s, cash, but at the close the figures 
were 43s, 7d. 

The values of makers’ iron are generall. ~m 
quite so firm this week, and several 
selling at a reduction of 6d. to 1s. e ton — 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1 
Bde. No, 3, 61.5 Coltness, 59s. and 
52s. 6d. loan, 58s. and 52s. 6d.; Summerlee, 
Bis. and 47s. i Calder, 58s. 6d, and 48s,; Carn- 
broe, 50s. 6d. and 47s. 6d .; Clyde, 48s. 6d. and 
45s. 3d.; Monkland, ae and 41s, 9d.; Quarter, 
43s. 6d. and 41s, 6d 3; Govan, at Broomielaw 
44s. and 41s, 9d.; Shotts, at Leith, 54s. 6d. and 


The condition of the Scotch malleable iron 
trade exhibits scarcely any change since last 
report. Business is fairly active in some works, 
while others are in want of employment. 
“The past week’s shipments of iron and steel 
manufactures from the Clyde embraced nine 
locomotives, four of — went to Calcutta and 
five to Queensland, their aggregate estimated 
value being £16,714. There were, besides, a steel 
and four steel brages, valued at £16, $00, for 
Caloutta ; machinery of different kinds to’ the 
value of £18,350; sewing machines, £3100 ; steel 
goods, £4160; and general manufactures, £35, 400. 

Messrs. William Baird and Co., of Gartsherrie, 
have just £25,000 to over fifty individuals, 
fetiars at Kilsyth, in proportions varying from 
£80 to £3000, for the minerals contained in about 
100 acres of ground, which the Court of Session 
has decided to be the property of the fettars and 
not of the superior. 

wed weather which has been experi- 

a part of the present week has 

alight mproved the demand for household coals, 

fair s  yccmerd have also taken place at a 

At Ayr 7514 com of pot 

were 5589 tons were sent from 

w General Terminus, 11,844; the 

Queen's Docks, 8003 tons; and Grangemouth, 

8064 tons. The demand for coals for manufac- 

uses is quiet, and the prices of all sorts are 

ty | sligh ly lower; indeed, a reduction of about 3d. a 

ton has been made in certain localities in the 
course of the past week. 

The miners of Stonefield, Cambuslang, and 
Hamilton districts held a meeting a few days ago 
at Hamilton, when the wages question was con- 
aa and a resolution adopted to make no 

application for an advance in the meantime. 

» some of those present openly expressed 
their apprehension that they m — be required 


to submit to a decrease of v 


number of the 


= a meeting at Dunfermline. Trade was 
to be ex sly dull, and the 
for the winter more discouraging than at any 
agreed luce the minimum shipping 
coals by 3d. a ton, and the quotations f.o.b. at 
Burntisland will now range from 6s. 6d. to 7s. a 
ton. These figures show a decrease of 6d. to 1s. a 
ton, compared with those rulingin — last. 

The chairman of the Holmes wee rod 
informed a meeting of the the 
other day in Glasgow that the works are all but 
finished, and that distilling operations will now 

proceed’ with two benches of retorts. 

In the Clyde | are 
not improving. till getting 
ate and the yards that have cnwetiies to do 

re putting the operatives on short time. Several 

are closed altogether, and others are hus- 

yard the little work they have, so as to keep 
their permanent staffs together. 


WALES & A ADJOINING COUNTIES. 
(From our own Correspondent. 

THERE was a good deal of astonishment shown 
in the coal world of Wales towards the end of 
last week, when the first rumours came out of the 
por wicaa between the Bute Docks and Taff Vale 

and it has turned out to be more sub- 
than a rumour. Iam now in position 
to state that at an early day an application will 
be made in Parliament for powers to enable the 
Marquis of Bute to sell absolutely the docks to 
the Taff Vale Company; the Taff Vale Company to 
carry on the docks, re; repaying all moneys invested. 
To have an increased irectorate, in which will be 
included nominees of the Marquis, and to raise 
ot ng for carrying out the additional 
underta: 

Such is the startling scheme which burst upon 
the Barry Dock promoters at their luncheon on 
Friday last, after the cutting of the first sod of 
the Barry Docks. The boldness of the project, 


ery | the far-seeing results that may be anticipated in 


welding antagonistic forces for the general good 
of the district, all show from whom it has 
emanated, and Mr. Ww. z. Lewis may fairly be 
d with tinct success. 

If the fates which rule over the destinies of 
a rong railways are auspicious, the next year 

ill be a busy one for W: The resuscitated 
Risca and Cardiff Bill is to the front, and should 
succeed, islators must overlook minor con- 
siderations of individual = for the “‘ greater 
good of the . pe num! And here, most 
emphatically I may state, is a + virgin coal 
district which imperatively n opening out; 
and without a railway that is impossible. 

The Barry Dock people have begun well in 
securing Mr. Walker, They are now going in for 
powers to connect the line which has been sanc- 


07 | tioned with the Penarth Extension Line of the 


Taff Vale Railway. Railway No. 2, again, is 

sought to be extended to the Pentre Colliery. 
Another projected line is the Cardiff, Penarth, 
and Barry Junction. This will consist of six 
lines, connecting the various lines with new sta- 
tions at Cadexton and Barry, and now that the 
Dock is to be, these will be a ity. 


THE PATENT JOURNAL. 


*,* It has come to owr notice that some the 
Patent-office Sales Department, for 


-office Officials, 
giving the number of the page 
to, instead 
the Specification. 
at THE 
and giving the numbers there found, which oniy 
to those pages ans 
finding the numbers uf the 


Applications for Letters Patent. 

*name address of the communicating party a: 
printed in italics. 
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EMBROIDERING Macuines, W. H. Farmer, 


14,825. Razor Straps, A. Glasgow. 

14,826. for the Riss of UMBRELLAS 
&e., W. Gadd, Manchester. 

14, 827. Brakes for Carts, &c., J. Smith, Halifax. 

14, Corrine of Vetvets, &c., G. A. Lees, Stockport 


14, 829. D “DywaMmo-ELECTRIC Macuines, J. H. Greenhi!, 
Be! 


14,830. Heatine Gas Stove, I. Westle:, 
Birmi ngham. 

14,831. TRANSPARENT Lamp SHavpes, &c., 
W. Byers, Gateshead. 

Lupricatinc WasHer, G. A. White, Greet- 


gates 

14,833. I aws, &c., for Macuive and other Vices, G. © 
Taylor, Edg! ton. 

14,834. Picker for Looms, R. Pickup, D. 

‘ and J. 

4 'ROMOTING MBUSTION in H 
Walker, Birmingham, 

14,836: Borron-HOLE Stitch Sewme Macuives, G. 
Browning, Glasgow. 

14,837. Supports for ‘Lawn Teswis Nets, F. 8. Lang- 
shaw, Manchester 

14,888. BurrLriNe Am to Mixes, &c., H. Manton, 


14,839. Savinc Furr, &c., in Orpen Fire-crates, J. 
Shaw, London. 

14,840. Primary Barreries, R. A. Lee, London. 

Browning, 

14,842. RiveTTine tex A. J. New, London. 

14,843. New Userut MecuanicaL Movement, (. 

ve 

14,844. Naw and Userut Mecnanican Movement, C. 
H. la Due, Liverpool. 

14,845. AppLyinc Water as Morive Power, E. J. 
Hayball and H. 8. 
14,846. ConsTRUCTION INSULATORS, L. Gutmann, 

on, 
14,847. Tue Perrection Licut, T. J. H. Hawkine, 
Hillin Heath. 


on Hea’ 
14,848. Lypicatinc whether a Ramway CaRRIAGE 
Door is Fast or not, J. Kaye, London. 
18,849. ExrensipLe Frames for Picrures, A. Man- 
in, London. 
14,850. Empeppine Wrre in Pirro, 8. 
Pegler, London. 
14,851. Requisite, L, A. Groth.—(S. Winkler, 


14,852. for for Porrosss, L, A. Groth. 
‘ol, 


Barry 

The Rhymney Railway seek to obtain power for 
a short Tink A the Bute Docks, and to obtain 
running powers over the Taff at the northern 
Junction of that line with the Pontypridd, Caer- 
philly, and Newport. 

The Rhonddaand Swansea Bay Company isgoing 
in for powers to construct six lines of rail for con- 
necting its line with the Cwmavon, with Briten 
Ferry, and generally improving its own line. 
Then ‘the Taff Vale Company proposes four new 
lines, one from the College Works at Llandaff to 
the East Moors, another from Ferndale Engine 
Shed to Mardy Colliery, and the others links and 
combinations. Finally, the Great Western seeks 
to construct two railways, the first to connect 
the Ogmore and Pencved lines, another a link 
between the 8S. W. Railway at Neath with the com- 
pay’s Neath and Swansea line. 

The coal trade is better this week, and both 
house and steam coal are increasing in activity ; 
but there is still plenty of room for improvement. 
It is but to be expected that the demand for 
house coal should be increased. What is much 
wanted is an increase in the steam coal business 
which shall give full time to the colliers again. 
Latterly the week has begun on Tuesday night at 


; | many collieries, and I shall not regard the revival 


in trade as sufficiently pronounced until full time 
is restored. Some fair cargoes are going from the 
ironworks’ collieries this week. Steam small is 
decidedly improving, both in demand and price; 
but coke lags on account of the slackness of the 
iron and steel trades. I have no improvement to 

pages at a, 
which will throw a few hands out. So far 
the furnaces are going, though every spare corner 
is being stocked Sith pig. This may, and I hope 
will, pay. Last week there was a little financing 
amongst buyers and sellers, and pigs went up, 
but from the first the men well posted in the 
trade shook their heads. We have to wait a little 
longer for improvement. 

I have referred in this column to the indignation 
expressed in the district against Government for 
getting steel rail orders executed in Germany. 
Singularly enough, a cargo of steel rails came to 
Swansea from Holland this week, for the tram- 


apart from national 
proceedings are going on well at the 
new Elliot Pit, New Tredegar; 400 yards are 
already sunk out of the 450. Near Pontypridd 
the great taking of the year, Ynyscaedidwg, is 
going on well. Cefn Glas pit has been sold, and 
will be started forthwith. Near this place, and 
between it and Nixon’s, Merthyr Vale, a piece of 
mineral land is for sale, 14 acres valued at 
£1400. This shows the market price of virgin 
property at present. 
The strike of the Gelli and Tynybedw men 
prone sg in a determined fashion. The men 
pear disaffected and self-willed. It is a pity 
ee ae not seek work elsewhere, and allow a new 
set of men to work the collieries. 


Ihave just heard a whisper of good news for | 14,898. Lozences, &c., H. 


14,855. TANDEM VeLocirepe, I. T. Townsend and J. 
J. Horne, Birmingham. 
14,856, Insecrors, 8. London. 
14,857. Curry Comps, A. W. Cox, London. 
for BENDING Rais, J. W. Hartley, 
ndon. 
H. Vessier and A, Wilbaux, 


14,860. Meta Fort, C. Cheswright, London. 
14,861. WaTeR Meters, W. G. Stuart, London. 
14,862. Deviations of Saips’ ComPpassra, 
ndon, 
14, e6s. Merattic Frames for Cars, &c., E. G. Brewer. 
T. Goodjellow and R. M. Cushman, i 
14,8 DISINFECTANT, J. Y. Johnson.(B. 0. Becl-, 


14,865. Avarums for any Cock, &c., H. W. 
Wilson, London. 

14,866. Caustic Sopa and Porasn, F. Bolton, Londor. 

14,867. RarLway SiGNALLiIne Apparatus, A. Clark. 
—(W. Hadden, U.8.) 

14,868. Hotpine Winpows in Open PosiTioxs, 
A. Spencer, London. 

14,869. LasTina G. Hawkes, London. 

14,870. Weavine Looms, H. H. Lake.—({C. Coupland, 
United States.) 

14,871. Fastentne Devices for Boots, &c., H. H. Lake. 
W. Parker, U.S.) 

14,872. Macazine or REPEATING Rirtes, C. F. Wood, 
Enfield Loc 


14,874. W. L. Wise.—(G. B. Borne- 
misza and W. von Kopal, Vienna.) 
14,875. Boxes, H. 
Offenbach-on-the- Maine.) 
14,¢76. Printine in CoLours, A. Grafton, London. 
Sawine Macurngs, 8. W. Worssam, 


12th November, 1884. 
14,878. of Hospy Horses, &c., W. Hayhurst, 
Burnley. 
14,879. Partna the Curts of Hat Brus, 8. Wilde 
Manchester. 


14,880. Ain Pump Buckets, J. Musgrave, Manchester. 

14, 881, STEAM-HEATED CYLINDERS, J. and 
J.P. Liddel, Manchester. 

14, Heatine Buiiprnes, &c., 8. Moorhouse, Man- 
chester. 

. CRANK AX es for Locomotive Enarngs, &c., 8. 

erkins, Manchester. 
14,884. SHutries, J. Brierley and A. Hill, Manchester. 
14,885. ae Enoravine, J. R. Sawyer, 


14,886. Dissotvina Views, &c., J. A. R. 
udge, 


-way company. Buyers will go to the cheapest | 14,887. Suirt Currs, D. Knibb 


14,888. VENTILATORS, F. W. Sunderland. 
14,889. Garrer or EXTENDED R. J. Spink, 
Oswestry. —27th September, 1884. 
14,890. Tramway Wuegis, W. Brown, Birmingham. 
14,801. Hanp-prece for DENTAL BURRING Enarng, F, 
H. Hallam, London. 
14,892. ComBrveD and ORNAMENTAL Oven 
ANTEL RecistEr, J. Winfield and H. G. Evered 
% and H. W. Underhill, London, 
893. Gas-PRESSURE REGULATORS or Governors, T. 


Leigh. 

14,894. Fasrentnes for Boots, &c., E. Wright, Hands- 

worth. 
14, Vatve Lusricator for Ramway Carriace 

P. Thompson.—(A. Schli; und.) 

LUSHING WaTER-CLOsETS, &c., T. B. Walter, 
897. VENTILATOR and Moror, 

E. L, Sheldon and P. Londo: 
rigley, York. 

London. 


our steel works. India will want 150,000 tons of 4, 899, BILLIARD TaBies, E, Bennett, 


rails, Victoria and New South Wales are going in 


4,900. PLovcH T. C. Sargeant, Weedon, 


heavily, and the combination against the iis ool. Graamanir J. Lapaley, Glasgow. 
having fai pom is in 1 Merer, J. Bowie, W. Turner, and M, 


Gardner.—(F. W. Bossert, — 


4 
ers and merchants, and last week's prices 
NOTES FROM SCOTLAND. | 
(From our own Correspondent.) 
THE Glasgow warrant market was in a v 3 
Messrs. Con: and Co.’s stocks of pig iron at 
Middlesbro’ shows decrease. 
4 The peat the week ending Monday last are 
oreigh and coastwise, in the course Of the pas 
week have amounted to only 6678 tons, as com- 
pared with 6783 in the preceding week, and 12,1| 
j in the corr mding week of 1883. There are : 
raising their quotations. On the other hand, 
certain consumers are believed to be holding : 
, back their orders in the expectation that prices 
j will fall still further when the wages question is | the number, with the object of preventing an (J. J. and R. Crooke, U.S.) 
‘ settled. This, however, is scarcely likely to 14,854. Srop Cocks, E. Capitaine.—(J. A. Henckels, 
result in view of the fact that the prices of Solingen.) 
finished iron have been far from remunera- 
52s. 6d.; Carron, at Grangemouth, 49s. and 48s., 
selected, 53s. 6d.; Kinneil, at Bo'ness, 
if | 45s. and 44s.; Glengarnock, at Ardrossan, 50s. 6d. 
and 43s. Eglinton, 45s. and is, 6d. 
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and Securine Currs, &c., G. Lowry, 

ion. 

14.904. Sasuss, &c., J. B. Adams, 
London 


14,905. Warcnes, R. Bragge, Birmingham. 
14,9 06, PLawes, H. Sykes, London. 
1t ,907. Carrer Sweepers, ‘B. H. Evers.—(W. Castle, 
United States.) 
Frre-PRoorine TexTite Fasrics, G. Harrison, 


ion. 

14,909. Bricks and Tris, P. London. 

4, "910. EARTHENWARE PLaTEs, Balham. 

BooKS, J. Mewburn.—{ ¥. 

14,912. BRackEts for Suprortine Spoutine, G. Cheadle 
and J. Simmonds, London. 

Bicycte and Tricyc.e Lamps, C. Philiips, 


on. 
for BaLuistic Purposes, W. Hope, 


on. 

14,915. Asoronrrion for Mixrrary, &c., SMALL-ARMS, 
W. Hope, London. 

14,916. DyNnamo-eLecrric Macuines, 8. Pitt.—(C. de 
‘Nottbeek, St. Petersburgh. 

14,917. GIRDERS, R. ‘A. Btoffert, London. 

14, 918. Grantre, R. Lawrence, London. 

14919. for HorTIcULTURAL Uses, T. C. 
March, London. 

14. a Wicks of Om Lamps, J. Knight, 

ndon. 

14,921. Wasnine Carriaces, &., J. Burch and 8. and 
T. Kay, Stockport. 

14, Fouoise or PortaBLE Fencryeo, C. Causley, 


14,923. Comprnation Lerrer Printine and 
Macarne, W. C. Burton, London. 

14,924. Vesseis, A. Behnes, London. 

14) 925. EMBROIDERING Macarnes, H. J. Haddan.—{Z. 
‘Stickel and &. Berger, Saxony.) 

14,926. Murrs, &c., J. Imray.—(A. _ Jenneau, 

14,927. ELecrric Swrrcs, A. Khotins' 

14,928. Grixprvc and Putveristne, R. Stone, Landon, 

14, 929. Mrver’s Sarery Lamp, J. Douglas, London. 

14,939. Apparatus, R. Stone, London. 

Frames of Lamps for T. Heron, 

mdon. 
14,982. ee Device for Neckties, L. N. Loeb, 


14, 988. Box, &c., for Gatvanic Batrertss, T. J. Jones, 
naon. 
14,934. Music wu Pianos, &c., W. B. 
Woodbury, London. 
14,935. Motrve-power Enorxes, H. C. Walker and R. 
Carey, don. 
14,936. SieNaLiinc on Rartways, A. J. Boult.—(C. M. 


14,987. and other Smarr, G.R. Owen, London. 
Envewopes, A. J. Boult.—{F. De Coppet, Lau- 


14,989. 


November 13th, 1884. 
gm Lasts for Boots and Ssors, R. Wallwork, 


Ewvevops, A. L. Adey, Belfast. 
— — for Ramway, &c., Doors, W. Wilkes, 
xwic! 
14,943. Sanp by means of Rotary, &c., 
Macurne, R. H. Taylor, Cheltenham. 
14,944. Stanparp for Saormakers’ Lasts, H. French, 


— Tea-Pot Lip, J. T. Armstrong and C. Lee, 


enley. 

14,946. PortaBte Rerricerator Boxes, &c., F. H. 
Rel , London. 

14,947. Froarrsa Cranes, D. A. Quiggin and R. A. 


verpo 
14,948. Pumps, W. F. W. and J. E. Ellis, Manchester. 
14, ae. Rix Frames, J. W. Dawson and H. 
impson, Manchester. 

14.950. Dovsirye Frames, J. H. Dawson and H. 
Simpson, Manchester. 

14.951. and other Microscopes, L. 
Wright and H. C. Newton, London. 

14,952. Bets or Gones, J. H. Hunt, Birmingham. 

14,953. Exvecrricat Apparatus for ComMMUNICATION 
between Passencers and Guarps, J. Radcliffe, East 
Retford. 

14,954. Rarttway Apparatus, J. 
Radcliffe, it Retford. 

14,955. Reteastnc Fatten Horses, R. C. Jones and 
J. W. Cunning! on. 

14,956. Guarp Forks, A. J. Beal, London. 

14,957. Wixpow Buixps, W. C. Morton, 

14,958. “TENNIS Rackers, A. 


14,959. Davrrs for Ratsrse Sures’ Boats, G. 
Adamson and F. M: 
14, Musica. SIGNATURES, E. T. Gregory, 


14,961. Metat Fencirxc, D. K. Weatherly.—(A. 
‘Murray, Cape of Good Hope.) 
14, Woot, L. A. Groth. (4. Monchablon, 
‘ari. 
— pox, L. A. Groth.—(Teizido y Ca., 
reelona. 
14,964. Stream Pumprya Exctvzs, A. G. Brookes.—(H. 
R. Worthington, U.&.) 
of W. H. Thew, 


14, 969. Srix7, 8. London. 
14,970. and Packaces, W. T. 
—{Clawson, Thurber, Whyland, and Co., 


14,971. Wuerets for Tramcars, C. A. ‘ 

— Drivinc Gear for G. tt, Lon- 

14,973. Boots and Sxoxs, W. T. G. Ellis, London. 

14,974. Domestic Fire-GRaTEs, T. Fraser, London. 

14,975. Bicycies, G. Sayer, London. 

14,976. Brrs for Horses, J. F. Ta’ London. 

14,977. Fountain Pexs, A. 8. French, London. 

14,978. Ratsinc Water by ATmospHERic Pressure, R. 
G. Laird, Nuneaton, and C. Matcham, Kirsham. 

14,979. Pires for SMOKING, R. 8. Moss, London. 

14,980. Game called “ ‘Sandringham,” R. S. Moss, 


14,981. Hose Execrropes for Primary, &., Bat- 
Terizs, R. H. Radford.—(H. F. B. Schacfer, Bertin. 


Westhorp, London. 
14,983. Burron-HOLEs in LEATHER GLOVEs, 


14th November, 1884. 


14,986. Books or Tickers used by Tram- 
ways, &c., T. J. Whiting, London. 

14,987. CosNEctING JACK-HOOKS and Levers, E. Hol- 

orth and T. Kershaw, Halifax. 

14,988. TrEatING VEGETABLE T. G. Young 
and J. Pettigrew, jun., G 

14,989. Cement for Floors an: B. L. Lowe, 
Manchester. 

14,990. PortaBLe Cookine Ovens, F. Clayton, London. 

14,991. Ferrutes for Umeretias, &., R. Heaton, 


ingham. 
14,992. Sutpmunisine, &c., Matcues, J. A Elliott.— 
Fitch, Canada.) 
14,993. PERAMBULATOR Boptes, M. Cook, London. 
14,994. Currive Fustias Corps, &., H. A. Poole and 
Tat London. 


tersall, 
14,995. ee Susrenpers, J. H. R. Dinsmore, 


14,998. SorEw-cutrine J. Shaw, Bradford. 
14,999. Washers and Nuts for Fastenrive Drivixe 
eLTs, W. Gadd, Manchester. 
5,000. for Drivinc W. R. 
etile and HJ. Brookes, Smethwick. 
15,001. Key or J. Lees, 
wer Clarksfi 
15,002. G. Holmes, London. 
15,008. Inpicatine Apparatus, D, K. Liver- 


18,004, Merattic Pistons, J. Qualter and E. Hall, 
mdon. 
— Avromatic Governor and Expansion, C. R. 


ion. 
15,006. Srarrus, 8. Butler, London. 
15,007. &c., J. E. Atkinson, 


Greenwich. 
15, Teacuinc in Music, F. L. 
mdon. 


15,011. CoaL Boxes, 8. Langley, London. 

15,012. ConpEnsine the Exuavst and Promorixe the 
Dravout of Steam Encrves, A. Greig, London. 

15,013. MetTaL Goons t Rust, J. P. 

illard.— C. Haselhoret, Dresden.) 
15, 014. ARTIFICIAL Sronz, J. Thompson and J. H. 
London. 

15,015. Recutatine the Suprry of WarTer to 
Borers, ite, Manchester. 

15,016. Comprninc Woot Emprorery on PLusH, 
J. Baker and T. Waters, London 

&c., Winpow SasHEs, A. Williams, 

15,018. Baryta and Srrontia, C. Henderson.—{J. 
Martin and B. Maumené, Lyons. 

18, &c., W. Stewart, 


5,020. Dentirrice, 8. Jennens, London. 
021. MeTaLiic 
15,022. UMBRELLAS or SUNSHADES, Cc. 
London. 
15,023. Navication, A. J. Boult.—(4. Aubrée, 
Ur. 
— Howpers for Lamps, &c., W. H. Sleep, 
mdon. 
15,025. Cowract Makers for the Hotpers of Incan- 
DEscENT Lamps, A. Swan, London. 
15,026. Szeparatine, &c., Oxycen and Nrrrocen from 
ArmospHeric Arr, L. Q. and A. Brin, London. 
15,027. Separation of and Propucts, 
F. J. King, London. 
Suprortine or Hotprxe Grass, 8. D. Arundel, 
ion. 
ANNEALED Wire, &c., J. Sheldon, 
ion. 
15,080. Execrric Arc Lamps, F. Thornton and 0. 
Romanze, London. 
15,031. Preparmnc Lusricatixe C, Rumble and 
F. Sear, London. 
15th"November, 1884. 
Stow Comsustion Stoves, J. Wolstenholme, 


15,033. for Borries, W. Smith, Aston. 
15,034. WaTerrroorive Paper, &c., W. Macrone, 


15,035. WEAVERS’ Bossrns, J. London. 


15, 036. Cements, B. W. Goodison, 
vi 
15,037. Apparatus, R. Anderson, 


poo! 
15,039. Maxine &c., J. Whitley, 


15,040. Boors and Sxoss, G. Healey, London. 
for Inpicatinc Revo.vtions, W. 


London. 
15,042. Hot-water Prres, A. Waters, London. 
15,043. PorTaBLe Exercisine G. J. F. Tate, 


naon. 

15,044. and Dovstinc Frames, R. 
Riley, Manchester. 

15,045. Wnee.ts for VeLocrrepes, F. A. Skidmore, 


Coventry. 
15 “Cremona” Viotin Carn Grip, E. Smith, 
e. 
15,047. Paper for Decoration, W. Macrone, 
Glasgow. 
15,048. Treatinc, &c., Varnishes, W. Macrone, 
15,049. Car for SHootmNe Purposes, E. C. and J. W. 


, Wellington. 
15,050. Sream Borters, J. D. Morrison, jun., and 8. 

ILLIARD Cues, T. Thorp, 
15,052. Foop for A. C. Bamlett, 


15,054. Srinrvps, &c., J. M. Fletcher, 
15,055. Esector ConDENsERS, &c., T. H. White, Man- 


chester. 
15,056. Cetus for Batrerres, J. B. Spence and H. A. 
London. 


15,057. Worxinc Avurirerous, &c., Supstances by 
Leap, E. Probert, San Francisco. 
15,058. Pires on Tras, J. Imray.—(4. 


) 
&c., Frames, Josiah and Joseph 


ard, 
15,060. Car R. F. H. London. 
15, 061. AUTOMATIC RaiLway CaRRIAGES, 


ies, Lo: 
15,062. MeraLiic for Umpretuas, &c., A. F. 
15,068. Dvpiex Crank Pistoy Sream Exarves, J. Dow, 
on. 
7. Frames or Crasps for Purses, A. Merzbach, 
ndaon. 
15,065. Makinc ArraTeD Danks, G. W. Chinnery, 
Walthamstow. 
15,066. PeramBuLaTor Bopres, M. Southwick. 
15,067. Stockine and CLoraine MAcHINEs, 
Harrison, London. 
15, 068. CLEANSING PrpE for WATER-CLOSET Basins, A. 
Eman London. 


15,069. Execrric Merer, A. P. Trotter, London. 
15,070. WaTeR-cLosETs, 8. 8. Phillips and H. F. Green, 


15,071. Draty Trap, D. Tennant, London. 
15,072. FIRE-LIGHTERS, E. G. Brewer.(C. Navarre, 


Schwab, Nu 
15,074. DaYLicut REFLECTOR, W. J. Brewer, London. 
15.075. Propucr Impervious to Arr and Water, E. de 
Pass.—(A. Lebre, Paris.) 
—— Ice Surraces, &c., W. W. Nightingale, 


15,077. Pusiic Uriats, J. 
15, re Savino Lives from 
ke.—{B. Paris.) 

15,079. Srzam Enorves, J. H. Johnson. — (Messrs. 
Lecouteur and Garnier, Paris.) 

15,030. RePpropucina &., 8. and 8. R. 
Chatw: mdon. 

Buryers, &c., 8. and 8. R. Chatwood, London. 

Boots and Shoes, T. P. Millet, London. —{U. 

) 

15,083. Cicar-currer and H. 
Hahn.—(J. Cejka, Vienna.) 

17th November, 1884. 

15,084. Gratin, I. Watkin, Liverpool. 

15,085. Apparatus for ConpEnsina, O. 

15,086. Domestic Frreriaces, J. Insha’ 


aces, T. Williamson, 


Halley, London. 
Burwine Buitprines, W. R. 


Galcott, Bristol 


15,089. Invatrp Bepsreaps, G. F. Ransom: 
15,000. W. K. Fulleylove, 


and T. Chadwick, Levensh’ 


pton, 
15,098. CoRKSCREW L, Adey, Belfast. 
15,094. Skates, J. J. Rugg, 
15,095. Sarery Device for ‘Doors, A. Leuren Paris. 
15,096. PortaBLe Gas Murrin Stove, J. ey, 
Southampton. 


pton. 
Fishin. Froats, A. V. Catmur, London. 
Smoorn for MaGNETo CALL 


15,099. ‘T1E-HOLDERS, F. L. D, London. 

15, 100. Morion, C. Ip.wich. 

15,101. Dume-BE.is, W. A. Woof 

15,102. Suspenpers for Hats, &c. Scaife, London. 

15,108, Pyeumatic SIGNALLING APPARAT. 8s, C. E. 

‘imdars, London. 

| BraKe Mecuantsm for Warr Beams of Looms, 

idan.—{J. Brandt and G. W. von Nawrocki, 


Berli: 

15,105. Cans, C. d’H. Dressler, London. 

15,106. Poriryine, &c., Liquips by 
A. Z., N. G. A., and L, P. G. Champy, i. 

15,107, ‘PREPARING MarTeRu.s, A. Parry, Lond 

15,108. Desu_pnurisine Coat, G. E. Vaughan. UR. R. 
Savours, Bilbao.) 

15,109. Formine Ice A. MacLeod, 

15,110. Gas Enoines, C. W, Pinkney and ©. F. A. 

cAllen, jun., London. 

15,111. GovERNORS, Jenkin, Edinb 

15, 112. Twrep Hats, A. a London. 

15,113. TorPEDo Gold, London 

15, 114, Action of Kryso. ARD INSTRUMENTS, Vv. Willis, 


London. 
15,115. — Na Macurnes, J. W. and J. L. Heward, 


for Bracerets, &c., F. W. Fuchs 
F. G. Heynemann, London. 
CorrvucaTep SHEET MeTaL Tusrna, C. D. Abel. 
(il Wiirfel, Bochum.) 
1 118. for &c., Siac, W. Cochrane, 


15,119. Transparencies, E. O London. 
15,120. Hatt Lames or R. H. and R. 8. 
Hughes, London. 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


of the shaft F, the pinion /1, and A, and to, novel gear- 
305,656 


ing the shaft B! with the shaft F, and 
and internal] ter wheel F?, gearing 
with the t F, all substanially as herein described. 
305,752. Governor ror WATER-WHEELS, &c., Warren 
T. Kellogg, Cohoes, N. ¥.—Filed A 9th, 1884, 
Claim.—(1) The combination, with a governor A, 
and a vibratile shield or pawl raiser H, provided with 
two separated seats A, as herein described, of a s 
excentric B, connected, as described, to two opposi 
moving arms F and Fi, each of said arm: arms being pro- 
vided with two pawls G, ol beng reach in 
directions, as herein set 


and arranged to operate substantially as a 
In a water-wheel mec 
tion, with a excentric B, and slotted onde D, D, 
of the arms F and F!, connected 
the = lal aa excentric, as and for the purpose 
specifi 
305,811. Srzam Ena: W. @ 
Pa.—Filed February llth, 1884 ies 
Claim.—A_ double-cylinder vertical trunk 
composed of the following elements: Two u t 
each and combined, fo steam chest 
sat there’ com lorming a valve 
ber common to both cylinders, a double balanced 


rod, md block, 


adapt 

for the descri 

305,762. Cur-orr Supe Vatve, Wilhelm Schmidt, 
Brunswick, Grand Duchy of Brunswick, Germany.— 
Filed April 2nd, 1884. 

Claam.—{1) A pair of slide to slide 


upon each other, and ree contact sur- 
face with recesses adapted tically communicate 
with the exhaust space wo aust port of the =o. 
for of red: betw. 


Y 


SSN 


cathy 9 as described. (2) The combination of a 
ve having auxiliary ducts s s!, crossing the 
main ports ac, with an expansion valve adapted to 
slide & the back of the main valve, the contact sur- 
face of one or both of the valves yy = apy with 
recesses o ol communicating with cts sl, sub- 
stantially as and for the purpose descri 
$05,968. Ve.ocirepr, Edgar B. Sell, 8.C.— 
Filed March 10th, 1884. 

na ag" combination of the frame A of a 
bicycle, ha a rearwardly-proj portion, with 
eyes d di}, with a supplementary vehicle having a 
ce F, with eyes mm, and with means, substantially 
as described, whereby said eyes m m are coupled to 
the eyes d d, as set forth. (2) The combination of 
the frame A, projecting in front of the driving wheel 
B, the frame F, ha’ a 
handle K, and means for coupling said frames A an 
F together, as set forth. ~ ne of the 
bicycle frame A, being coupled to a 


tary frame F, with the bar E, 
carrying the small wheel D of the bicych detach- 
able from the frame A, as set forth. (4) The com- 
bination of the frame A, having the lower eye d, with 
the rod /, detachably connected to the upper yg 
the frame, and having an eye d!, as A 5) 
The combination of the frame A, ‘having eyes d 
the frame F, having eyes m m, ana th» pivot bolt g, 
adapted to both sets of eyes, and serving to to connect 
the two frames together, as set forth. 
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THE VICTORIA ELECTRIC LIGHT STATION. 
No. I. 

Or all the seventy or more provisional orders granted by 
the Board of Trade and presented to Parliament for con- 
firmation last year, only that relating to the Victoria dis- 
trict, and which was applied for by the Swan United Com- 
‘pany, has been vigorously pushed on as far as the generat- 
ing plant is concerned. Thus, the Victoria Central Station 
for the supply of electricity to the public will, when the 
mains are laid, be the first of its kind in this country, and 
as such es considerable interest, not only in a com- 
mercial, but also in a technical and scientific sense. 

With the commercial aspect of this undertaking we will 
at present not concern ourselves; this is a question which 
time and experience will settle by-and-bye, but we pro- 

in these articles to deal somewhat fully with the 


technical and scientific part of the work, and to give ajd 


detailed description illustrated by drawings of the plant 
installed at Victoria. Before, however, entering into that 
description, we must give a brief outline of the area com- 
prised in the Victoria provisional order, which the reader 
can easily follow by the aid of a map. Starting at the 
north-west corner of the district, the boundary line 
follows on the north Grosvenor-place, Buckingham-gate, 
and Birdcage-walk, where it bends southward alon 
Princes-street, Victoria-street, Strutton Ground, an 
Mortimer-street. This brings us to the south-east corner 
of the district. The southern boundary line runs along 
Lupus-street, part of Commercial-road and the boundary 
of the eogh | of the City of Westminster, where it turns 
northward along Westbourne-street, Chesham. place, and 
Belgrave-square, back to the starting point. ithin this 
area just described, and the whole of which need not 
immediately be lighted, lies a narrower district, called 
area A in the ide 2 order, the lighting of which is 
in so far compulsory, as certain streets within this narrower 
area—which streets have to be specified at the time the 
order is applied for—must within two years of the grant- 
ing of the order be provided with electric mains placed 
underground, and so arranged that upon demand from any 
householder living in one of the compulsory streets elec- 
tricity can at once be supplied to him. In the case of 
Victoria, the area A is comprised within a boundary line 
running on the north side along Hobart-place, Grosvenor- 
place, Arabella-row, and part of Vauxhall Bridge-road, on 
the east side along Upper Tachbrook-street to Gloucester- 
street to the corner of St. George’s-road, which forms the 
southern limit, and on the west side by way of Bucking- 
ham Palace-road and back to the 
starting point. 

Now, it must be admitted that in specifying beforehand 
in which streets the mains shall at once be laid, the under- 
takers run a considerable risk. On the one hand, there is 
the risk whether, after the mains are laid and a vast sum 
of money expended on them, the demand for current is 
sufficiently great—in other words, whether the compulso 
streets have been judiciously chosen ; on the other hand, 
there is the risk of a revocation of the order if the laying 
down of mains be too long delayed or if the plant originally 
laid downisobviously unequal tosupply thedemand. Tosteer 
clear of either difficulty, the plant ould beso arranged as to 
be capable of extension as the demand increases, and thus 
the undertakers, by making the most of particularly good 
streets, will be able to keep even some unprofitable streets 
within their system of supply. Such an arrangement 
would seem the more necessary, as electricians have as 
yet had no experience to guide them in forming a sound 
estimate as to how the average London householder will 


take to the electric light if it is brought within his reach. | each 


In all probability he will take kindly to it, nay, in time 
most likely he will eagerly demand it; but for all that it 
would not be wise to overlook the fact that the change 
from gas or candles to electricity must be effected gradually, 
and will require a certain period. What we said above 
about the mains in the compulsory streets applies equally 
to the generating plant at the central station. In order to 
avoid the mistake of putting down so large a plant that 
part of it might have to lie idle for years before the 
demand throughout the district has grown sufficiently to 
fully occupy it, or the more fatal mistake of putting down 
so small a plant that it cannot even supply immediate re- 
quirements, the electrical engineer will have to adopt a 
middle course by ai ing his plant to be of a somewhat 
elastic character; not uselessly os and expensive to 
begs with, but capable of being easily in ‘ 

nthe case of the Victoria district, which comprises 
residential mansions, offices, business premises, shops, and 
railway stations, a tolerably steady ave increase in the 
demand for current throughout the district must be 
expected; and to meet it, the capacity of the central 
station must from time to time be increased. In all pro- 
bability an increase of the electrical power of the station 
by units of 500 lights would keep an even pace with the 
increasing denaak This consideration led Mr. Crompton 
to fix upon 500-light dynamo machines as the best suited 
for a beginning. Such machines are sufficiently large for 
economical working, and yet not so large as to involve too 
great an outlay of only partly productive capital, in the 
case that a dynamo machine has to be added before the 
demand has fully risen by 500 lights. 

But apart from the question of being able to increase 
the power of the generating station by convenient units, 
the choice as to the size of dynamo machines must also 
greatly depend upon the question of *how much reserve 
power should be provided. In dealing with this subject 
we will at once say that we leave accumulators out of 
account. As yet there is no accumulator in the market 
which, in point of first cost, economy in working, and 
reliability, can compete successfully against a spare engine 
and oer machine; and since, in such important work 
as lighting from a central station, only the very best and 
safest plant can be used, the work must for the present be 
done without accumulators. Reserve machinery is required 
for two distinct purposes; one is the replacing of working 
machinery actually ones down, and the other is to help 


the working machinery when that appears to be too hard 
essed by a temporary and abnormal increase in the 
emand for current. Electric light machinery has to work 
under conditions hardly ever met with in other mechanical 
posse. It has to make an enormous exertion during a 
ew hours in the evening, and during the rest of the 
twenty-four hours its work is, comparatively speaking, 
light, or even insignificant. This state of things is a 
necessary evil, resulting from the hand-to-mouth character 
of the process, whereby mechanical energy is transformed 
into light; but since it exists, it must be taken into account 
by the electrical oo when planning a central station. 
It would evidently be unwise to provide dynamo machine 
power only sufficient for the maximum demand, which, 
although leaving mye 8 power for slack hours, 
woah nabs nothing to fall ox upon in case of a break- 
down occurring in the hours of heaviest work. To be 
safe, the electrical engineer will provide not only sufficient 
namo machine power for the ible maximum output, 
but also some reserve power to uae in case of a break- 
down, which, indeed, is most likely to take place at the time 
when the working machinery is pressed the hardest. The 
question tees proportion of spare power shall be pro- 
vided? is depends entirely on the size of the units com- 
posing the total capacity of the station. If only one machine 
is used to do the whole of the work, a spare machine of 
equal size must, of course, be put alongside of it. This 
would practically duplicate the plant, but also duplicate the 
expense. For this reason alone, if for no other, such an 
arrangement should not be used; but there is the addi- 
tional disadvantage of keeping a gigantic dynamo machine 
and engine going all through the evening and throughout 
the night to do an amount of work which most part of the 
time could be done by machinery a third or a quarter the 
power. To take an example: suppose a district contains 
4000 lamps, of which total one-half will at most ever be 
uired alight at atime. This maximum of 2000 lamps 
1 probably be on for two or three hours only every 
evening, whilst during the night, and especially after mid- 
night, a much smaller number will be in use. We are pro- 
bably over-estimating the number if we assume that as 
many as 500 lamps are left burning between 1 and 7 a.m. 
To feed the ible maximum of 2000 lamps one single 
dynamo machine could be used, but then it would 
necessary to put down another 2000-light dynamo machine 
as a spare machine, thus in reality ee electrical 

wer for 4000 lamps. If, on the other hand, four 500- 

ight machines were used, it would only be necessary to 
provide one more such machine as a reserve—that is, in 
all, to put down electrical power for 2500 lamps. This 
would not only be a considerable saving in first cost over 
the former plan, but it would also have this advantage, 
that during part of the night and the whole of the day- 
light hours only one 500-light machine need be kept going, 
instead of a 2000-light machine. In thus subdividing the 
electrical plant into a certain number of smaller units, care 
must be taken not to overstep the limit where the ter 
complication and the greater proportionate cost of small 
machines as compared to larger machines balance the other 
advantages. As regards the cost of dynamo machines, 
this limit in the present state of industry lies probably 
below 500-light machines; that is to say, light for light, 
there is no saving in using larger machines. As regards com- 
plication, this depends on the proportion between the total 
electrical power in a station and the size of the units out of 
which this total is made up. If a maximum of only 3000 
to 4000 lights be required, the unit should not be less than 
500 lights, nor more than 1000 lights. But even for much 
larger installations, it will probably not be found con- 
venient to use dynamo machines much above 1000 lights 
The reason for this we shall explain further on, 
when we come to speak of the means adopted by Mr. 
Crompton for keeping the difference of potential practically 
constant throughout a district. 

Having settled the size of dynamo machines to be used, 
there comes the question of how to drive them. Should 
each dynamo machine have its own separate steam engine, 
or should all be driven from one large main engine? In 
the former case, should the engines be high-s coupled 
direct to the dynamo machines, or should they be low- 
speed engines driving by belts, either with or without 
countershafts? In the case of using only one main engine, 
should a countershaft be used, or should the dynamo 
machines be driven by ropes running off from the engine 
fly-wheels at various — The possible combinations 
which might be used in devising a system of driving the 

mo machines are naturally very numerous, the choice 
of one or the other system depending upon local circum- 
stances. A careful study must mars of all the peculiar 
features of the station and the work it will have to do. 
The size of the installation, the space available, facility of 
getting coal and storing it, the cost of coal, abundance or 
scarcity of water, necessity of keeping down any noise or 
vibration, difference between the maximum and minimum 
power required, and the number of hours during which 
each is required—all these are factors to be taken into 
account when deciding upon the question of how the 
dynamo machines are to be driven. In the case of Vic- 
toria, two large main engines and a countershaft with fric- 
tion clutches are used for driving the two large dynamo 
machines fixed at present, whilst a smaller dynamo 
machine is driven direct by a belt from the fiy-wheel of a 


high- Willans aa? Having now made these 
remarks on what might be called the general policy in the 
planning and designing of central electric stations, we will 


turn to our task of describing more in particular the Vic- 
toria Central Station. 

The Building.—The whole of the machinery forming the 
generating plant of this installation is placed in a building 
erected a small distance beyond the end of the main line 
departure platform of the London, Chatham, and Dover 
RailwayCompany. The dimensionsof this building are 83ft. 
long and 36tt. wide, measured outside the walls. On the 
ground floor is the boiler-room, 49ft. by 31ft. 3in., inside 
measurement, and the engine-room, 28ft. by 31ft. 3in.; 
whilst the feed-water heater and filters are placed in a sepa- 
rate annexe. There are two floors; the first floor contains the 


countershaft and the dynamo machines, whilst the second 
floor at present only serves as a store-room. It is, how- 
ever, contemplated to use it for placing accumulators there, 
should these appliances ever get to a state of perfection 
and trustworthiness. The lower of the building is faced 
with red bricks with Mansfield stone dressing, and the 
upper part is of picked stocks, with red brick bands and 
arches. As will seen from our illustration—ground 

lan, Fig. 1—only one-half the available in the 

iler-room is actually occupied by the three boilers, it 
being intended to add the other three boilers, one at a 
time, in accordance with the increasing demand for light. 
Provision is also made to add another engine-room as soon 
as more power is required. Since the dynamo machines 
had to be placed on the first floor, in order to economise 
ground space, it became a question of the greatest im- 
, so to strengthen that floor, and the whole 

uilding, that no dangerous vibration should take place. 
The means adopted by Mr. John Slater, the architect of 
the building, for this p have been found entirely 
sufficient. In the first place, Mr. Slater advised that the 


foundations of the main — should in no way be con- 


nected to the main walls. has been done by providi 
for each engine a separate foundation, consisting of a 

of Portland cement concrete, 8ft. thick, placed in the 
middle of the engine-room, and separated from the main 
walls by loose earth. In the next place, Mr. Slater put 
between the’ boiler and engine-room a strong transverse 
wall—see Figs. 1 and 2—which serves to tie the main 
walls firmly together, and y to — the floors 
above. In addition to this, there are eight rivetted iron 
girders for the support of the first floor, or, to speak more 
correctly, for the support of the machinery on that floor, 
since the bearings for the countershaft are placed directly 
over the — and the dynamo machines as close over as 
was possible. A large horizontal underground fiue lined 
with fire-brick, 4ft. wide and 6ft. high—clearly shown 
in Fig’ 3—running longways through boiler and en- 
gine-room, serves to carry the products of combustion 
from the boilers into the chimney, which is octagonal, and 
has an external diameter of 11ft. 10in. at the base and 
7ft. 8in. at the summit. The internal diameter is 5ft. 10in. 
at the bottom and 5ft. 4in. at the top, the total height 
measured from the floor of the flue being 107ft. 3in. e 
chimney rests on a bed of concrete 20ft. square, and carried 
down to the gravel. Itis lined with fire-brick to a height 
of 41ft. The engine-house and chimney were built by 
Messrs. Peto Brothers, to designs by Mr. Slater. 


THE DANUBE BRIDGE PROJECT. 
By Rosert Hupson GRAHAM. 
No. II. 

I wovxp begin this second paper by an apology for the 
arrangement and classification of the several designs which 
is here adopted, chiefly for the sake of order and conveni- 
ence of description. Therefore this arbitrary classification, 
whether it be of system or individual design, does not 
necessarily imply, or give the key to, any predilection of 
mine for one system or design over another; though natur- 
ally, and without prejudice, it was impossible to make a 
close study of the several plans and not arrive at an inde- 
pendent judgment of their merits. 

The Fives-Lille project.—In conformity with the official 
rogramme, the Fives-Lille Company presented three 
esigns ; namely, one for a high level continuous girder 

bridge over the Danube ; one for a low-level bridge, with 
two swing spans over the same channel; and one for a 
high-level continuous girder bridge over the Borcea. 

e high-level Danube crossing, Fig. 5, is a main con- 
tinuous girder, 627 metres long, with a small double-span 
approach girder, 92 metres long. Beginning from the left 
bank there is an iron viaduct, 1154°5 metres long, in the 
direction of the Balta. The right-bank approach would 
entail formation earthworks of over 3370 metres, and the 
Balta formation an embankment 1585 metres long, beyond 
which would come a second iron viaduct leading to the 
Borcea passage. 

The main girder is carried by braced iron piers, Fig. 6 
and 7, resting on broad masonry substructures, and its ends 
are adorned by two very elegant and gracefully-proportioned 
abutment towers. There are five s the central three 
135°2 metres—433'36ft.— and thetwolateraleach beingeach 
110°7 metres—363ft. The ratio of end to central spans is, 
therefore, 0°82. The platform is level over the first four 
spans, counting from the right bank; but at the fifth 
span a gradient of 0°01 begins, and ranges 1265 metres 


over the Balta. By this means the formation level is 
considerably lowered at the point of intersection of viaduct 
and embankment. It was considered advisable to divide 


the proposed single footway into two separate footways, 
each 1°50 metres wide, placed on opposite sides of the 
structure. Iron guard rails run the entire length of the 
bridge. The flooring is formed of corrugated plates, 
rolled whole, that is, not composite or made up of gi nn 
sections. The bridge was calculated by the well-known 
method of Bertot and Clapeyron, both for vertical and 
horizontal loading. Bending moment curves were con- 
structed for general static load, as well as ay ace | for 
all possible combinations of live load over spans. 
Also, a curve was drawn for the combination of static 
with a wind load of 270 kil mes square metre ; 
and another for live load and a wind of 170 kil mes 
per square metre. The curve-envelope of this family of 
curves was then taken as the final bending moment curve. 
The stress diagrams do not show whether the girder was 
treated as continuous under wind as well as uuder static 
and rolling loads. Bending moment curves were also 
drawn for all phases of launching by projection from the 


right bank, and the resultant shearing stress upon the 
floating stage regulated accordingly, so as to keep the 
molecular strains within safe limits. The maximum 
limits of stress were—for the main girders, 7°5 kilogrammes 
per square millimetre—4°8 tons per square inch—for the 
cross and way girders, 6 kilogrammes per square milli- 
metre—3'8 tons per square inch. The cross girders were 
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COMPETITIVE DESIGNS FOR A DANUBE BRIDGE. 
(For description see page 408. ) 
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“appropriate” modifications, and finally, so as to be on the 
safe side, proceeds deliberately to thicken the scantlings 
throughout, complacently saying to himself, “ Well, if the 
old design stood, it is perfectly certain that my new modi- 
fication must hold up.” Thus the unfortunate design, as 
time rolls on, gathers new strength with its advance in 
I make these observations without expressing any 
opinion upon the point at issue between Mr. ertz and 
. Kechlin. Probably, as in most controversies of this 
nature, they are both right in different senses. In all 
likelihood the Eiffel project was carefully calculated, and 
no doubt its internal strength is perfectly sufficient; but 
its projection in is very meagre, and most likely it was 
on this account that it met with such a poor reception from 
the committee. The total tender accompanying this 
design was £563,000, far below that of any other firm. 
The Braine-le-Comte project.—This company presented a 
high-level continuous girder, Fig. 10, crossing forthe Danube, 
and a low-level for the Borcea, in the vicinity of Fetésci. 
The piers, Fig. 11, are all masonry, and the foundations laid 
25°5 metres below datum. The Danube bridge consists of 
six § each 110 metres, making a total continuous 
le of 660 metres. The dimensions of the iron founda- 
tion caissons are 25°58 by 8°26 metres; the dimensions of 
the masonry piers are at water mark 24°8 by 7°56 metres, 
and at high-water mark 18°46 by 6°64 metres. The upper 
part tapers from 11°82 by 6°5 to 9°20 by 4 metres. The 
rake of the ice-breakers is very steep, being 0°8, that of 
the piers being 0°05. The main girder section is channel 
or double-webbed, filled in with a sextuple lattice, the two 
girders being 10°3 metres deep and 65 metres apart, centre 
to centre. e footway is placed over the permanent way 
at an elevation of 5°4 metres. There are two systems of 
horizontal bracing and one vertical transverse system. 
The weight per current metre of iron framework only is 
6000 kilogrammes, and the total tender £852,614. 


THE BOILER EXPLOSION, AT THE STAFFORD- 
SHIRE STEEL WORKS. 

Tue report and plan presented to the coroner at the adjourned 
inquest in this case, held at Ettingshall, near Wolverhampton, 
on Thursday evening last week, we here supply. Mr. Marten 
had been instructed to report to the coroner on behalf of the 
Crown. 


There were, Mr. Marten writes, “ten boilers in one bed, 
numbered from 1 to 10. The three boilers on the right-hand 
side of the group, Nos. 1, 2, 3, exploded, and No. 4 was thrown 
out of its seating, and the brickwork displaced from the side of 
No. 5. The sketches and the models show the position of the 
boilers before and of the fragments after the explosion. 

“The explosion seems to have originated with No. 2 boiler, 

-which ruptured over the fire on the left-hand side, longitudinally 
across two rings of plates, owing to the softening of the iron 
through shortness of water. These two rings of plates just 
beyond the bridge opened out like wings, striking the boilers or 
brickwork on either side, and causing Nos. 1 and 3 also to 
explode. These two rings of No. 2 fell near the office, and the 
front end of No. 2 was thrown to the right rear, and fell on a 
canal boat, while the back end of No. 2 passed through the 
engine-house at the back of the bed of boilers, and fell in the 
works beyond. 

“The boiler No. 1, on the right-hand of No. 2, received the 
hardest blows from that boiler, and also divided into three 
pieces, the front end, with three rings of plates attached, being 
thrown on pit mounds about 230 yards to the front; the two 
middle rings of plates, much crushed, falling in the works to 
the rear; and the back end with the other four rings of plates 
falling near it. The boiler No. 3, on the left of No. 2, was only 
torn into two pieces, the front end, with two rings of plates 
attached, being found in a brook about 340 yards to the front; 
and the back end, with the other seven rings of plates, falling 
into the works behind the accumulator. The boiler No. 4 was 
dragged out of its seating, but only slightly ruptured where it 
fell across No. 5. 

“The boilers were of the kind called plain cylinders, and were 
nearly all alike and similarly seated and fitted. They were 
34ft. Gin. long, Sft. diameter, and were made of in. plates— 
said to be Sir J. Brown and Co.’s Best Best, but only a single 
Best brand was found—with one large steel plate over the fire. 
They were machine rivetted with a double line of rivets in the 
longitudinal seam. They were set with the usual large fire- 
grates 7ft. long, and of the full width of the boiler, with flash 
flues enlarged towards the upper part and gathered in about the 
level of the low-water line. 

“ As vessels to retain pressure, they were sufficiently strong, as 
the bursting strain would perhaps be five times the working 
pressure, but plain cylinder boilers, externally fired, have to 
bear the strain of expansion between the highly heated under- 
side and the cooler top, and the plates under this strain, and 
also that of the pressure, have to transmit the heat through 
them needed for evaporation, and the stress is greatly increased 
with dirty, muddy, or scale-making water and forced firing, 
and most of the boilers bore evidence of both these strains in 
considerable degree, as there was much mud and accumulation 
of scale chips in some of them, and the continued violent 
ebullition had marked the plates above the fire nearly to the 
top. Some of the plates over the fire-grates were distorted by 
this overheating, and several had needed patching. The plain 
cylinder boiler gives moderately good duty when worked at the 
proper slow rate, but its large fire-grate allows it so easily to be 
overworked, that in practice its duty is often bad, and each 
additional amount of forced over-evaporation per square yard of 
heating surface is given with more and more waste of fuel, and 
in like increasing proportion endangers the fabric of the boiler 
itself. 

“In the present case, had the same amount of fuel been burnt 
under twice the number of boilers, there would probably have 
been ample supply of steam without heavy firing. If the over- 
heated boiler No. 2 was fitted like the others it had a steam 
stop valve with a 6in. branch 8ft. Gin. long, leading to a 12in. 
steam main ; a feed stop valve with loose valve, intended to act 
as a back valve, with a 3in. branch 2ft. 3in. long, leading from 
the 3in. water main ; a blow-off cock in front of the boiler, with 
a 3in. branch 35ft. long, leading from the back of the boiler 
under the flues and ash-pit ; two safety valves, 3}in. diameter, 
on one branch, loaded to about 85 lb. to the square inch ; three 
gauge cocks on the third plate, with tubes hanging down inside 
of boiler to the respective lengths of lft. 6in., lft. 10in., and 
2ft. 2in.; a glass water gauge connected with the boiler by two 
branches 2in. diameter, the centre of the glass showing about 

4ft. of water in the boiler ; and lastly, a steam pressure gauge 

standing over the fire door. Most of these fittings being un- 


identified among the ruins, their condition can only be esti- 
mated from the fittings on the uninjured boilers. The steam 
main appeared rather small for so many boilers, probably 
lessening the effective pressure at the engines, and making more 
pressure needed at the boilers. 

“The feed valve, although made to stand upright, so that the 
back valve should fall naturally into its seat, was set hdri- 
zontally, making its free action doubtful, and those opened 
were so scaled by the dirty water as to remain fast, and, of 
course, ineffectual as back valves. The blow-pipe was 
conveniently for the men, but involved the long pipe ex to 
the full boiler pressure under the flue, which pipe being firm] 
fixed in the brickwork, the slightest movement in the boiler must 
strain the upright pipe or the joints next the boiler. In the 
exploded boiler the original pipe had been replaced by a piece of 
wrought iron pipe, screwed into fl and the connection 
made with a make-up collar, involving two joints, and it was 
evident that this joint had leaked considerably, as the red lead 
was blown out. Some of the similar joints on the other boilers 
were leaking, one having only one sound bolt left. The gauge 
cocks were many of them fast, as if seldum used, and some of 
the tubes within the boilers had fallen off, and being placed so 
near the fire, where there is most ebullition, they could not have 
given very certain information. The long branches of the glass 
water gauges evidently could easily choke up with scum from 
the surface of the water, and they stood so high as only to be 
reached with a rod. 

“There was no means of ascertaining the actual pressure at the 
time of the explosion, but the ordinary working pressure, or 
even less, was amply sufficient to cause all the wreck if once it 
got vent, as all the pent-up power was liberated in a very short 
time. For working plain cylinder boilers at the unusual pressure 
of 85 1b. the fittings should have been of first-rate kind and 
kept in perfect order. Those in charge of the works seem 
hardly to have realised the contingencies to be provided against 
where such a quantity of steam was needed at times for carrying 


cause the water to go — quicker than if evaporation had been 
the cause. If the leakage had been one square inch in diameter, 
more than half the quantity of water missing would have 
escaped in an hour. The first effect of the leaking would be to 
throw down the brickwork protecting the blow-pipe from the 
heat, thereby accelerating the leakage. Had the blow-pipes 
been quite loose,so as to move with the boiler, the strain 
would have been much less, Double the number of boilers 
was required to carry on the works with economy, and 
half as many more for safety. By Mr. Hickman: He considered 
that the flange joint and the joint against the boiler had been 


'y | leaking. He was the responsible engineer to the Mines Drainage 


Commissioners, but he would not say whether the boilers under 
his care were provided with whistles, although he had recom- 
mended them. He had inspected boilers at Mr. Hickman’s 
Spring Vale Works, but did not remember having recommended 
the use of such whistles. He was not aware that the water for 
the donkey pumps came from a jacket pit, supplied from an 
adjoining blast engine. Had he known so, he would not have 
made his remarks relative to muddy water. He, however, 
noticed that the pipes dipped into the canal. Replying to the 
foreman of the jury as to the quality of the iron used in the 
emp Mr. Marten said that they were of the quality which had 
specified on behalf. of the company to the boiler-maker. 
They were single “best,” not double best. He did not condemn 
the quality, but he should himself have desired a superior—in 
other words, a tougher—quality. ’ 
Mr. Lewis G. Fitzmaurice, the manager of the steel works, 
recalled, stated that the water for the donkey pump came from 
the condenser of the blast engine at Mr. Hickman’s furnaces. 
He had made the jacket pit 10ft. deep, so that the mud might 
fall to the bottom. Before the water found its way into the 
boiler, it was passed through a feed-water heater, from which it 
was pumped into the boi by the donkey engine. As the 
heater was fed from the top, any mud which might then be in 
the water would again fall to the bottom. The water before it 
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RESULTS OF THE WOLVERHAMPTON EXPLOSION. 


on the works. The feed-water was taken from a canal basin but 
a short distance from where the blow-pipes empty, and the 
constant movement of the boats must have stirred up the mud. 
The immediate cause of the explosion was doubtless the soften- 
ing of the plates from overheating through shortness of water, 
which may have arisen from want of attention to the feed by 
the attendant, but, if so, it must have extended over some hours 
to have allowed so large a quantity of water to get away by 
mere evaporation. The marked and severe overheating just 
beyond the bridge, with comparatively slight, although distinct, 
marking elsewhere, points to a sudden lowering of the water, 
either for the passing of the water from one boiler to another, 
which might be the case with back valves of such uncertain 
action, but most probably from the failure of the insecurely 
repaired blow-pipe. The existing water indicators were not 
very efficient to detect such a sudden fall in the water, as it 
would soon be below the glass, and the gauge taps were only 
useful when tried. Had there been a float with a good long 
range, especially if with a warning whistle, it might have been 
detected in time to prevent the overheating and the explosion.” 

On Tuesday last the third and final sitting of the jury took 
place near Wolverhampton. Mr. E. B. Marten, C.E., recalled by 
the Coroner, said that the stress upon the iron of the first 
exploded boiler was largely increased by the muddy water, the 
deposit settling cn the boiler’s inside and preventing the passing 
away of the heat. Firing must have been very heavy, since the 
ebullition over the fire-place had marked the plates with scale 
almost to the top of some of the boilers he had entered. The 
back valves into the feed pipe were supposed to prevent the 
water going back, but if they were open there would be a com- 
munication between the connected boilers, and if the firing was 
heavier at one boiler than another it would produce a tendency 
to force the water from the boiler being heavily fired into the 
others. But if the feed water were pumped at full pressure this 
could not happen. The capacity of the boilers was about 1000 
cubic feet, and when the steam space was taken away there was 
600 cubic feet of water. When the l5in. of water were in the 
boiler there would therefore be 150 cubic feet of water. The 


other 450ft. would be missing, either by evaporation or leakage. 
If the blow-pipe had blown off entirely the water would have 


rushed out in a noticeable manner. A leak in the pipe would 


was supplied to the condenser was taken from a canal basin. It 
was, however, to be borne in mind that, although the water 
when supplied to the boiler was apparently clear, it yet con- 
tained sulphate of lime in solution, which would deposit scale 
upon the boilers. 

Mr. James Ramsey, M.E., and Surveyor to the Board of 
Trade, said :—I made an examination of the boilers for the 
Board of Trade a few days after the explosion. As to the sizes 
and position and description of the pieces of the boiler found 
after the explosion, I agree with Mr. E. B. Marten. From my 
examination of the pieces of the exploded boiler, I have come to 
the conclusion that the boiler exploded from some of the plates 
having b overheated. Each side of the second boiler, 
about 16in. from the bottom of the water space, appeared to have 
been so overheated. The bottom edge of the heated plate 
measured about 16in. from the bottom, extending up the side 
of the boiler about 2ft. The heat must have been greater at the 
lower edge than at the top; and the fracture was in that space. 
The overheating was duc to the shortness of the water, which 
had sunk to 16in. from the bottom of the boiler; and I think 
the water must have left the boiler somewhat suddenly. How 
it got out of the boiler is only a matter. of conjecture; but, 
judging from the appearance of the blow-off pipe, it is probable 
that it may have gone through it. The upper joint of the pipe, 
next to the boiler, was, in my opinion, defective before the ex- 

losion ; I come to the conclusion from the appearance of the 
joint now, and as I saw it before it was taken off. The red lead 
must have been blown out. The joint is not one which anyone 
of experience would have made for 80 Ib. pressure. It was liable 
to spring open when screwed up. After the explosion I saw the 
blow-off pipe tested. At first there was difficulty in filling it 
with water, as it kept running away ; so we thought the cock 
had been slack in its seat, and after we had given it a turn 
round by a spanner it held water; and we tested it 
up to a point at which the pressure was 60lb. There 
was leakage through the pipe, and a slight leakage, so we 
could not get a higher pressure through the cock. I saw 
the back valves remaining on boilers No. 6 to 10; and 
except No. 10, all were fast or sticking, owing to the scale 
adhering round the circumference. The valves were also placed 
on the horizontally, in which position they not 
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be expected to act so well as in their natural vertical position. 
The internal feed-pipe attached to each projected 3ft, 6in. down in 
the boiler. At the bottom end there were holes. If the feed 
pump was stopped and the valves left open through the neglect 
of the attendant, and there was a difference of pressure in the 
boilers in connection, where the pressure was greatest the water 
would be driven to where it was lowest, with the result that the 
water would be blown to within 2ft. 6in. of the bottom, Sup- 
posing that had occurred, the remaining difference in the depth 
of the water would be accounted for by the leakage in the 
blow-pipe. How long it would take to blow the water from 
one boiler to another would depend upon the pressure and the 
quantity of steam. Another reason why one would think that 
the blow-off pipe was defective, was that some of the rest that 
remained were also défective. No. 6 was, he believed, broken, 
and Nos. 7 and 8 were leaking at the joint. He considered that 
the glass gauges are very good indeed ; the safety valve, too, is 
good ; and the chests of the feed valves are good, only they were 
badly placed. The blow-off pipe, however, was very bad 
indeed—bad in position and bad in construction. The effect of 
that bad joint was that it was liable to leak. The badness of 

ition kept it out of sight, which was a serious defect. 
ndependently of the way in which the joint was made, its 
being placed firmly in the brick setting would put a strain on 
the pipe, and give it a tendency to leak, for the boilers would 
move and the setting would be firm. As to the boiler, it could 
not be objected to as a vessel for containing fluid pressure ; 
but when the water used was taken into consideration, the form 
was objectionable, The scale would accumulate, and the water 
would be kept from protecting the plates, which consequently 
would burn, Besides, the bottom of such boilers was always 
most heated. The safest plan would be to get the water puri- 
fied from a surface condenser. In that. case the boilers would 
be worked long enough, He could not answer whether the 
boilers were sufficient for the work they had todo. But the 
greater the quantity of water going through a boiler in a given 
time, the greater would be the scale. It would have been easy for 
an experienced engineer to calculate the boiler power he would 
need for a given quantity of work. A boiler subjected to great 
heat at the bottom, and being cold at the top, must produce a 
racking strain on the circumferential seams, and so give them a 
tendency to leak. But it could not be forgotten that a great 
many such boilers were in use. As to the water gauges, if the 
water went down slowly, and they were in good order, 
the attendant should have seen it. His experience was 
that when water got out of the gauge, the fire should 
be at once drawn. As soon as the water got below 
the gauge glass, the side of ends were above the water- 
level, and were therefore being heated. If there were two 
water gauges instead of one it would have been better, but in 
his opinion steam whistles and floats tended to mislead, though 
he might be mistaken. The effect of his evidence was that the 
boiler exploded through overheating by a sudden escape of 
water. Taking into consideration that it was night time, the 
attendant might have been deceived as to the height of the 
water in the glass; but if the glass worked properly and was not 
stopped up—as, however, it had been said they occasionally 


Department of Zousenkiokio—Hiogo, Japan. The vessel was 
built from the designs of Mr. J. B. Hannah, and was launched 
on the 14th March of this year, and finished at the end of April, 
when the official trial was made, giving very satisfactory results. 
The vessel's dimensions are:—Length, 168ft.; breadth, 24ft. 6in.; 
draught—mean load—13ft., giving a displacement at load 
draught of 850 tons. This vessel was built to the order of a 
Japanese shipping company for the coasting trade between 
Yokohama, Hiogo, and Nagasaki, and was specially designed for 
the passenger and cargo trade of the country. The engines and 
boilers, which have been constructed from the designs of Mr. 
James Lang, superintendent engineer, are the usual type known 
as inverted cylinder, having three wrought iron columns in 
front, and supported on the opposite side by columns cast on 
the condenser. The crosshead works in slipper guides. The 
air, circulating, and feed pumps are worked off the low-pressure 
cylinder by levers; the circulating is double-acting. The 
cylinders are respectively: high-pressure, 21lin., and low-pressure 
37in., with a piston stroke of 27in. The engines are supplied 


or they have all remained permanent. ‘‘ On the Effect of Moisture 
in Modifying the Refraction of Plane Polarised Light by Glass.” 
The author described some experiments he had been engaged in 
lately at the Cavendish Laboratory. Plane polarised light is made 
to fall on a plate or a wedge of glass at various angles, and the 
position of the plane of polarisation determined. It is found that 
this depends greatly on the hygrometric condition of the air in the 
neighbourhood of the glass. If moist air be blown on to perfectly 
clean glass, the plane of polarisation of the emergent light is dis- 
98 from its normal position in one diréction, while, if dry air 
blown, it is displaced in the opposite direction. At an angle of 
incidence of 60 deg., the difference between the two positions is 
from 6 min. to 8 min. If, however, the glass be not perfectly clean, 
the effect of moisture is at first the same as that of air, though 
on repeating the draught an opposite effect is observed. The author 
assigns as the cause of this the heating of the surface, which, as 
us discovered, is produced by a draught of moistair. He 
finds, on repeating Magnus’s experiment, that the heating is not 
produced if thbtelds be clean, and he shows, by an independent 
experiment, that slight local heating does produce an effect on the 
plane of polarisation in the same direction as that due to the 


with steam at a pressure of 65 1b. per square inch by a boiler | dry air 


11ft. diameter by 9ft. 10in. long, having three furnaces 2ft. 9in. 
diameter, and constructed to pass Board of Trade requirements. 
The guaranteed speed was 10 knots; but on the trial a speed of 
11 knots was attained, being one knot in excess. Of our 
engravings, Fig. 1 is a longitudinal section through engine and 
boiler space; Fig. 2 is a plan; Fig. 3 is a section at forward end 
of engines looking aft; Fig. 4 is a section at aft end of boiler 
looking forward; Fig. 5 is a longitudinal section of after part of 
vessel, showing stern tube and intermediate shafting. 


YACHTS IN 1884. 


We have more than once adverted to the increased interest 
taken in yachting; it may be of some interest to our readers to be 
in possession of figures on the subject, which we have compiled 
chiefly from the Yacht Register, now published annually in connec- 
tion with Lloyd’s Register. The official registry of shipping by 
the Board of Trade does not furnish full information on the sub- 
ject, seeing that very few of the smaller classes of pleasure craft 
are registered as British ships. Zloyd’s Yacht Register for the 
current year contains the names of 3790 yachts, but of these over 
700 are American, and many others are included which hail from 
Continental ports. Considering only vessels under the English 
Tw is, hailing from ports in the United Kingdom and the 
Colonies, there are of wood-sailing yachts the following numbers :— 


Registered as Not regis- Total. 

British ships. 
5. 100tensandover .. ..... 145 .. .. — « 145 
Total 1930 


Lloyd's Society have endeavoured to make the list as plet 


Mr. Glazebrook also exhibited a spectrophotometer, described by 
him in a paper read before the Cambridge Philosophical Society— 
“* Proceedings” Phil. Soc., vol. iv., Pt. vii—and made by the 
Cambridge Scientific Instrument Company, from his design. 

A note “On a Point in the Theory of Pendent Drops,” by Mr. 
A. M. Worthington, was read by the secretary, Mr. Walter Baily. 
This was a note upon a paper, recently communicated by the 
author to the Royal Society, upon the measurement of the surface- 
tension of a liquid from observations of the forms assumed by 
pendent drops. By making a measurement of a horizental section 
of such a drop, and of the angle made by the tangent plane to the 
surface at the line where the section meets the surface with the 
horizontal and knowing the density of the liquid, sufficient data are 
obtained to determine its surface tension. Professor Perry, re- 
marking upon this paper, gave an account of some researches 
upon the subject, in which, some years since, he had assisted Sir 
William Thomson. On the usually accepted theory of surface 
tension, based upon the behaviour of liquids in capi tubes at 
every point of the surface of a equation 

must hold, where p is the pressure at that point, or the difference 
of pressures on the two sides of the surface, R and R! the two 
principal radii of curvature, and & a constant. In the case of a 
drop whose surface is one of revolution about the vertical, the 
contour may be drawn from the equation; this was done, and 
theoretical drawings were made of a number of drops. These 
have since been compared by Sir W. Thomson with enlarged 

hotographs of actual drops, and the results are highly satisfactory. 

his law no longer hoids in the case of a drop at its “critical 
point,” or that point when it is about to fall, since here dynamical 
action comes in. Mr. Baily also read a paper by the same author 
“On a New Capillary Multiplier.” This is an apparatus for the 
measurement of surface tension, and is a modification of one used 
by M. Despretz. From one extremity of the arm of a balance is 


as —, and probably for all but the smallest class it is practi- 
cally complete, but it is obvious that in regard to vessels below 
10 tons, it must be difficult to distinguish between mere boats and 
craft of sufficient importance to have a place in the yacht list. 


were—and the man had good light, he ought to have detected 
that the water was low. The time which was necessary to blow 
down a boiler depended upon the quantity of steam mixed with 
the water. Half the full of the boiler of water, having no steam 
with it, would pass out of a 3in. hole, which was the size of the 
blow-off pipe, in 24 minutes; but water generated with steam at 
80 lb. would require sixty minutes to escape. He did not think 
that it would be right of him to suggest anything for the 
future working of the boilers. He could not say that the 
boiler attendant had been n tful of his duties, for he did 
not know what they were. man’s chief difficulties would 
be with his gauge glasses, and his blow-off ought not to be out 
of sight. 

By Mr. Hickman: There would not be back pressure in the boilers 
if the donkey engine was on. The attendant would not have 
too much to do if he had only to look after ten boilers and the 
donkey engine pump. It would take some time for the escaping 
water to appear in the stokehole, because the space between the 
middle bridge and the back one was so considerable that for 
some time the draught would take the escape up the chimney. 

By a Juror: The working stress on those boilers would be 
about four tons per square inch, but it could not be told 
unless all the circumstances were known the time that 
would elapse between the explosion of the boiler and the time 
at which the water ceased to move in the gauge-glass. The 
water had sunk to 2ft. 6in. below the ordi water level. 

‘The Coroner pointed out that it had been shown that it would 
take about three hours to evaporate that quantity of water, but 
it would escape to the point at which it stood when it exploded in 
only a few minutes if there had been any circumstances to occa- 
sion a sudden escape. 

Mr, Alfred Hickman, the chairman of the board of directors, 
stated that. when they bought the plant from the Mersey Forge 
they sold three Lancashire boilers at a third of their cost 
because they were held to be unsuitable for the water of the 
Staffordshire district When he knew that the boilers were 
using from 35 to 40 tons of slack per day, his own experience 
told him that more boilers were needed, and after consultation 
with the directors, two more had been ordered. 

The Coroner having summed up, the jury, after two hours’ 
deliberation, returned the following verdict:—‘That the 

leceased persons lost their lives by the explosion of boilers at 
the works in question. That such explosion was caused by 
No, 2 boiler being overheated through shortness of water; that 
such shortness of water in No. 2 boiler arose from leakage in the 
blow-off pipe joint and cock, the result of accidental causes, and 
not from the negligence of the engineer in charge.” The jury 
then recommended “ that the blow-off cocks be placed on the top 
of the boilers, as suggested by the surveyor to the Board of 
Trade; and that additional boilers be provided by the company 
for the more efficient working of the engines and the supply of 
steam.” They desired to recognise with satisfaction the services 
of Mr. Alfred Hickman, who had “furthered the investigation 
as much as lay in his power.” 

Mr. Ramsey stated that he had not recommended that the 
blow-off cocks ought to be placed on the top. He had said that 
they ought to be placed where they could be seen. 

Mr. Fitzmaurice remarked that he had recommended that the 
blow-off cocks should be placed onthe top of the boiler. 

The Coroner said that Mr. Ramsey had merely said that the 
fittings should be -at-able. 

The Foreman; That is the wish of the jury. 

The inquiry then ended, 


800-HORSE POWER COMPOUND MARINE 
ENGINES. 
‘Tz engravings on page 409 show the general arrangement of a 
800-horse power compound surface condensing marine engine 


and boiler constructed at the Imperial Government Works— 


The tonnage regarded in the classification is that used by the 
Yacht Registry, which is the Thames rule of measurement, the 
register tonnage being only known in the case of vessels which 
have been measured by the Board of Trade for registry as British 
ships. There is but a comparatively small number of iron and 
composite sailing yachts. The British vessels given in the Yacht 
Register are as follows :— 

Iron. 


Under 10toms .. ... 

100 tonsandover .. .. .. .. —. 8 


In steamers, as might by expected, the proportion of iron and com- 
posite vessels is much greater. "The numbers of wood English 
screw steamers given are as follows :— 


British ships Total. 

00 ,, 300 ,, . 2 
800 tons and over 8 8 


The number of iron, steel, and composite screw steamers are :— 
Iron, Steel. Composite. 


100 ,, 26 8 
va 52 5 
300 and over 38. 4 


Probably many of the smaller class of vessels, which are hardly 
more than steam‘ launches, have not found a in the Yacht 
Register. Almost all the iron, steel, and composite steam yachts are 
registered as British ships, with the exception of those under 
20 tons. It may be remarked that we have adhered to the Thames 
measurement tonnage all through these figures for the purposes of 
comparison. The gross register tonnage would be about one-third 
less; the net register tonnage of steamers, as is well known, varies 
very much in proportion to the gross. I¢ remains to be said, 
further, that a small number of paddle steamers appear in the 
Yacht Register—five wooden vessels, all below 50 tons, and four 
iron vessels, of which three are over 50 tons. In addition to 
steamers and sailing ships, we have to mention vessels fitted for 
propulsion by electricity. Of these there are three small vessels, 
two of which are put down as of two tons, one of one ton, and all 
three built of wood. 

We have, in the preceding figures, purposely confined ourselves 
to English yachts. The number of foreign vessels of which par- 
ticulars are given in Lloyd’s is small, except in the case of Ameri- 
can — to which we make special reference. With a view of 
supplementing to some extent the preceding , We May men- 
tion that in the current French Yacht List, published by MM. R. 
and B. Clerc, of Rue St. Lazaire, Paris, it is stated that the 
number of French yachts over five tons is 794, with an aggregate 
of are, it is seventy-three steam 
yachts, suitable for a long sea voyage, with an aggregate tonnage 
of 9000.—Nautical Magazine. 


THE PHYSICAL SOCIETY. 

At the last meeting of this Society, held on the 22nd inst., 
Professor Guthrie in the chair, Mr. James Bewsher was elected a 
member of the Society. 

The following notes were read by Mr. R. T. Glazebrook, M.A. 
F.R.S.: “On the Permanence of Some Standards of Electrical 
Resistance.” The author has had i e with ten 


to 
standard B.A, units a coil which had been tested by Lord Rayleigh 
in 1882, the coil then being two years old. He found that its 
resistance was 9°98885 B.A. units at 14°05 deg. Cent., while Lord 
mo pe h found the value 9°95830 B.A. units. Thus, either the 
coil and the standards have changed by exactly the same amount 
which is improbable, for they are wires of different thickness— 


pended a roll of platinum foil, consisting of a strip 50 centims. 
long and 5 or 6 centims. broad, rolled up, the successive convolutions 
being prevented from touching by rolling up with the foil a number 
of small pieces of hard glass tubing about 2 millims. diameter, 
which occupy the upper of the helix and preserve the form of 
the lower part. The coil is cleaned by igniting it ina Bunsen flame, 
and then suspended with its lower end in the liquid to be examined. 
The increase in weight corrected for the part of the coil immersed 
is due to the fluid rising between the convolutions. From this the 
surface tension is readily calculated. Hilger described a new 
solar eye-piece. In Professor Pickering’s eye-piece there are two 
rectangular prisms of glass of slightly different refractive indices. 
The light of the sun undergoes partial reflection at the surface, 
separating the two prisms, the ratio of the reflected to the incident 
light diminishing with the difference between the refractive indices. 
It is found, however, that such a ayy under a high power always 
gives a double image, due to the two glass surfaces, it being 
practically impossible, even under enormous pressure, to bring 
them into true contact. To obviate this Mr. Hilger makes the 
second prism of Canada balsam, which gives the most satisfactory 
results, the image being pure and simple. 


THAMES COMMUNICATIONS.—Notification is given the Cor- 
poration of London that they intend to apply to Parliament 
next session for leave to bring in a Bill empowering them 
to construct a bridge over the Thames below don Bridge, 
between Little Tower-hill, on the north, and Hartley’s wharf, on 
the south, with approaches and other works. The approach on the 
north side will be a road commencing about 58ft. east from the 
north-east corner of No. 91, Minories, and that on the south side 
will commence from and out of Tooley-street, about 75ft. west from 
the south-west corner of Short-street. Powers are asked for 
controlling and regulating the traffic, for purchasing lands, 
extinguishing ferry and other rights, and for authorising and 
requiring the justices of the peace for Middlesex and Surrey to 
contribute annually out of the county rates, towards the expense 
of maintenance, such a sum as may be named in the Bill or be 
prescribed by Parliament. Authority is also sought to enable the 
Corporation to apply the income of the Bridge-house Estates and 
other moneys to the purposes of the Bill. 


Society OF ARTS.—The first meeting of the 131st session of the 
Society of Arts was held on Wednesday, 19th November, when 
the ex address was delivered by Sir Frederick Abel, C.B., 
D.C.L., F.R.S., chairman of the Council. Previous to Christmas 
there will be four ordinary tings, in addition to the opening 
meeting. The following papers—among others—will be read 
during the session :—‘‘The International Health Exhibition,” by 
George Buchanan, M.D., F.R.S.; “‘ Electric Lighting in America,” 
by W. H. Preece, F.R.S.; “‘ Education at the International Health 
Exhibition,” by J. G. Fitch, M.A.; ‘The Employment of Hydraulic 
Machinery in Engineering Workshops,” by Ralph H. Tweddeil; 
“The History and Manufacture of Playing Cards,” by George 
Clulow ; ‘‘The Musical Scales of Various Nations,” by A. J. 
Ellis; ‘‘The Painless Extinction of Life in the Lower Animals,” 
by B. W. Richardson, M.A., M.D., F.R.S.; ‘‘ Marine Biological 
Laboratories: their O isation, Work, and National Import- 
ance,” by Professor E. Ray Lankester, M.A., F.R.S.; ‘The Pre- 
paration of Butterine,” by Anton Jurgens ; ‘‘ Recent Improve- 
ments in Coast Signals,” by Sir J. N. Douglass; ‘ tive 
Sources of the ‘Timber Supplies of Great Britain,” by P. L. 
Simmonds ; ‘‘ The Influence of Civilisation upon Eyesight,” by R. 
Brudenell Carter, F.R.C.S.; ‘‘The Evolution of Machines,” 
Professor H. 8. Hele Shaw; ‘‘ Tempered Glass,” by Frederi: 
Siemens. The first course of Cantor lectures will be on ‘‘ The Use 
of Coal Gas,” by Harold B. Dixon, M.A.; the second course will 
be on ‘‘Climate, and its Relation to Health,” by G. V. Poore, 
M.D.; the third course will be on “‘The Distribution of Elec- 
tricity,” by Professor George Forbes ; the fourth course will be on 
** Artist’s Colours,” by J. M. Thomson, F.R.S.E., F.C.S., lecturer 
on chemistry at King’s College, London; the fifth course will be 
on “‘ Carving and Furniture,” by J. Hungerford Pollen ; the sixth 
course will be on “ A ae: and the Spectroscope,” by Captain 
W. de W. Abney, K.., F.R.S.; the seventh and concluding 
course will be on ‘‘The Manufacture of Toilet Soaps,” by C. R. 
Alder Wright, D.Sc., F.R.S., F.C.S. A special course of lectures 
will be delivered under the Howard Trust, on ‘*‘ The Conversion of 
Heat into Useful Work,” by W. Anderson, M.I.C.E. The two 
juvenile lectures will be given on Wednesday evenings, December 
3ist, 1884, and January 7th, 1885; particulars will be announced 
in the “‘ Journal.” 
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COMPOUND TRIPLEX ENGINE 


MESSRS, GOODFELLOW AND MATTHEWS, HYDE, ENGINEERS. 


We have frequently drawn attention to the efforts that have 
been made to provide a compact and economical steam engine 
for the direct driving of dynamo-electric machines, and other 
similar work, and from time to time have given illustrations of 
several of the more itaportant of these inventions. Most of 
the engines hitherto brought out have had compactness for 
their main object, rather than economy in steam consumption, 
but recently Messrs. Goodfellow and Matthews, of Hyde, near 
Manchester, have introduced a compound triplex engine, in 
designing which an attempt has been made to produce an engine 
which would not only occupy little space, but which would 
also work with considerable economy of fuel. Figs. 1 to 5 
above show the construction of an engine of this description 
which has been erected and put to work on board the armed 
cruiser Alfonso d’Albuquerque, built by the Thames Ironworks 
and Shipbuilding Company for the Portuguese Government, 
The engine drives a special D2 Siemen’s dynan.o machine, 
shown in elevation in Fig. 1, and supplies a current for a 
hundred 20-candle Swan lamps. The steam is used expansively 
in three pairs of single-acting high and low-pressure cylinders, 
each pair placed tandem fashion, with the cranks at angles of 
120 deg., a considerable ratio of expansion being obtained in 
this way without interfering with the simplicity of the valve 
gear. Fig. 3 is a transverse section through the cylinders. The 
high-pressure pistons are 4in. diameter and the low-pressure 
7in., the stroke being 4in., and the speed in ordinary working 
700 revolutions per minute. A much higher speed can, however, 
be obtained if desired, as the moving parts are all carefully 
balanced so as to avoid vibration, and the small pistons always 
being exposed to steam of considerable pressure, the connecting- 
rod brasses are kept up solid to their bearings, so pre- 
venting all liability to knock, even when running at a very 
high velocity. The valve gear is shown in Figs. 4 and 5. The 
valves are of the piston type, the arrangement being such that 
the steam is cut-off in each cylinder at about two-thirds stroke, 
so that the total ratio of expansion is 4°75. The distribution 
of steam will be readily followed from the engravings, which 
show the exhaust passages from the high-pressure cylinder of 
each pair to the low-pressure of the next. The connecting- 
rod ends are generally lubricated by a supply of oil 
retained in the chest, but in the larger sizes, where the rods 
are long, an ingenious arrangement is provided whereby 
the small ends are oiled from cups placed on the high- 
pressure cylinder covers, communication being made by 
means of sliding pipes. Though, as already stated, these 
engines have been specially designed for steam economy, they 
are in first cost, power for power, really somewhat less than the 
ordinary three-cylinder single-acting engine. The fuel consump- 
tion is stated to be as low as 3 lb. per indicated horse per hour 
with a boiler evaporation of 9 lb. per lb. of coal, but if the 
steam is condensed after expansion in the low-pressure 
cylinder, the same power can be obtained with about 24 Ib. per 
hour. If this is the case, and it can be kept up in constant 
work, we think Mr. Matthews is to be congratulated in having 

ced an engine which has been wanted for a long time. 
very part is carefully balanced, and the wearing surfaces are 
all extra large. We understand that at the trial of the 


t 
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machinery in the Alfonso d’Albuquerque, which took place on 
the 24th of last September in the p of a distinguished 
party of visitors, great satisfaction was expressed at the results, 
and at the silent manner in which the engine worked. 


NALDER AND NALDER’S THRASHER SHAKERS. 


TuE problem of working straw shakers and shoes of thrashing 
machines has occupied a good deal of the attention of machine 
builders for many years, and hence a great variety of devices 
for hanging and giving motion to these parts of thrashers. One 


of the shoes has been generally done by a separate crank shaft 
and two or more connecting coupling it to the shoes, eccentrics 
in place of cranks have been used, so also have rocker bars with 
connecting rods driven by the shakercrank. The above illustra- 
tion of Nalder’s patent system is a marked deviation from the old 
groove—they do away with the separate shoe crank, use one 
crank only which is placed in a central position and attach the 
shaker boxes directly to the upper and lower shoes at opposite 
ends, this direct attachment giving the requisite stability with 
freedom of action of the shaker boxes. e illustration suffi- 
ciently explains the arrangement of driving, but the spri 

hangers used are not shown. They are stronger than in qauel 


of the earliest kinds of straw shakers was a series of wood bars 
or strips, motion being given to them by crank shafts, one at 
each end, and coupled by outside connecting rods. Another 
early plan was one large moving tray or shoe the full width of 
the machine, and another form used by Messrs. Ransomes for 
many years, that of a series of tri lar revolving rollers, each 
roller having three rows of spikes in them. Besides these there 
have been tried various forms of shakers and combined 
rotary and reciprocating. But almost all these systems have 
given way to, in this country at least, what is called the box 
shaker, consisting of narrow bottomless boxes with grid tops, 
receiving a compound motion from one or from two cran 

According to the size and width of machine, there are from 
three to five of these boxes. The methods of working these 
boxes have varied a good deal-—a crank placed at the end 
nearest the drum, the other end of the boxes carried on rockers 
or hangers—a crank placed at the end farthest from the drum, 
the opposite or drum end carried on rockers or hangers—two 
cranks, one at each end, outside connecting rods being used—two 
cranks, without any outside rods—one crank in the middle, 
with the alternate boxes on rockers or hangers at either end ; 
this was at one time known as the cross shaker. The working 


THE CABLE RAILROADS IN PHILADELPHIA.—The two large Corliss 
engines which are to run the underground cables on the Market- 

railway, Philadelpha, from the ferri 
second - street, been 


es 
have su ly tested. The 
are 300-horse 


and Co., Chester, Pa. The six boilers, of 75 horse-power 
which supply ba were 
and Co. about six weeks t le on 
wn, the greater portion of the tunnel being now com 
will be two sections of cable on Market-street, both 
engines at Twentieth-street. The west section will 
Twentieth-street to Forty-second-street. Each of these 
weigh 19,000 lb. The first named will run at the rate of 
hour, and that to West Philadelphia at 10. Similar 
machinery to those just completed at the Twentieth Market- 
streets station will at once be put in at the engine-house at Twenty- 
third-street and Columbia-avenue, to run the cable on the Colum! 
avenue line. Similar engines will also be placed in the new building at 
Sansom-street, below Ninth, which will be erected by the 
Company, which willrun the cable on the 
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RAILWAY MATTERS. 


THE construction of a line of railway between the Avonmouth 
Dock and the Severn Tunnel is again under active discussion. 


Tue Birmingham and Central Tramway Company on Tuesday 
availed themselves of the sanction of the Corporation to run to 
Perry Barr. The motive poweris steam, and the route is by way 
of Newton Row, Six Ways, and Birchfield. 


In 1883 the total earnings of the New South Wales Railways 
were £1,931,464 ; total working expenses, £1,177,188; and the net 
earnings, £753,676. The total cost of construction amounted to 
£14,382,102; the cost of rolling stock, workshops, machinery, 
furniture, &c., was £2,520,912; and the total capital expended, 
£16,905,014. But for heavy reductions of charges, the receipts 
would have been increased by £100,000. 


Tur New Yorkcorrespondent of the Standard tel hs that ‘‘it 
has been decided to employ electric motors on the lyn Bridge 
within sixty days, and upon the Elevated Railways within ninety 
days. The inventors have pooled their interests and united in the 
working of their patents. The result promises to be a rapid 
development of 1 tion by the aid of electricity.” In a very 
short time we shall probably hear that one electric locomotive is to 
be tried on each of these lines. 


A CORRESPONDENT writes :—‘‘ A few days since I made the mis- 
take of taking the 6.15 London and North-Western train from Man- 
chester to London instead of the somewhat earlier Midland. I never 
rode in a compartment which was so badly lighted. A first-class 
compartment with only one old-fashioned oil lamp, whereas two oil 
or gas — are now put into a similar compartment of every 

roperly-lighted carriage on other lines. The lighting was equally 
inevery‘compartment, and equally a disgrace to the London and 
North-Western Company.” 


Mvcu satisfaction has been locally expressed at the success of 
the directors of the Hull and Barnsley Railway and Dock Com- 
pany in raising money required to complete the undertaking. The 
amount is stated at a million and a-quarter. They have made a 
contract with Messrs. Lucas and Aird, the well-known contractors, 
who agree to complete the railway and dock by June 30th. There 
was much suffering among the navvies and others engaged in the 
works when the construction was stopped, and it has been a pitiable 
sight to see the partly-completed railway blotting the land like 
fruitless labour. 


THE American Engineering and Mining Journal gives the 
following relating to the progress in the west heading of Alleghany 
Mountain Tunnel, South Pennsylvania road, for the week ending 
Friday noon, October 17th:—Advance, 74ft. Size of heading, 9ft. 
by 23ft. Power, compressed air; pressure, 651b.; machinery, six 
Ingersoll drills; best single cut, 9ft. Material, hard, black slate in 
beds of from 12in. to 30in., which was easily bored and blasted. The 
roof was of a smoth surface, rising 20in. per 100ft., with grade 
which is 2hin. per 100ft. Force, twelve men with machines, and 
eighteen labourers loading broken material into cars. Contractor, 
Charles McFadden; Charles E. Webster, resident engineer. 


THE tunnel on the North British Railway from Queen-street 
station, Glasgow, to Cowlairs, which is of an extremely heavy 
gradient, quite unworkable by locomotives, is wrought by means 
of a wire rope. There has, the Railway News records, just arrived 
at Cowlairs, in five trucks, a new wire rope of such unusual 
dimensions as to merit notice. Its length is 2300 fathoms, or 
2 miles 108 yards; its circumference 5}in., and it weighs 214 tons, 
It has been manufactured at West Bute Docks, Cardiff, in the 
works of Sir George Elliot and Co. Over 108 miles of a superior 
quality of wire have been used in its construction. These huge 
ropes, it seems, last a very short time, so great is the amount of 
tear and wear inseparable from the work they perform. During 
the last thirty-six years the one longest in -use only endured two 
years and three months, t in no single case did another live 
for even two years. 


AN examination on behalf of the Board of Trade was made on 
Tuesday evening of a train lighted by electricity on the London 
and Brighton Railway. Nearly six years ago, at the instance of 
their manager, Mr. J. P. Knight, the Brighton Company lighted 
up a Pullman express train by means of secon batteries. The 
company has now adopted a combination of a dynamo machine, 
driven from the van axle, with accumulators. The advantages 
of this combination are very great over that of driving an engine 
and dynamo direct from the boiler of the locomotive. There is 
very little cost for power—perhaps a hundredweight of coal in a 
journey of fifty miles. For some time a train thus worked has 
been running upon the southern suburban line of this railway. The 
train has for the past month been re-arranged, and now supplies a 
current of forty ampéres and forty-two volts; this sustains Ricty in- 
candescent lamps of sixteen-candle power, each distributed through 
the compartments of the ten mixed carriages of which the train 
consists. Another very important feature in the train is the auto- 
matic arrangement by which the dynamo is brought into action 
when the train has attained sufficient velocity to drive the dynamo 
at the requisite speed. In the present instance, as soon as a speed 
of twenty miles is attained, a governor ts the hine with 
the accumulators, and the charging of the batteries proceeds, but 
so long only as this velocity is maintained. Provision is also made 
for reversal in the direction of the train by the same governor which 
shifts the brushes. No electrician attends this train, the plant 
being left in charge of the guard. 


THE frequent appearance of the Government of New South 
Wales as a borrower in the English money market is explained by 
its anxiety to construct a complete network of railways to develope 
the rich pastoral, agricultural, and mining resources of the colony. 
The scheme proposed by the Colonial Treasurer, Mr. Dibbs, 
embraces sixteen railway extensions, besides four light railways, 
making a total of nearly 1500 miles. The cost of constructing 


“these is estimated at over £13,000,000. The Sydney railway 


terminus at Redfern, corresponding with the old Great Western 
terminus at Paddington, is to be brought into the heart of the 
city, after the manner of the North London lines, the length being 
about one mile and a-quarter, and the estimated cost £450,000. 
Among the country railways proposed is a line from Grafton to the 
Tweed River rid Casino, Lismore, and the Brunswick, distance 
165 miles, at a cost of £1,980,000. This railway will communicate 
with some of the richest districts of New South Wales, and bring 
their numerous products to the only outlet from that part of the 
country, that is the Clarence River, and at no distant date the 
line will probably be carried south, working through some splendid 
districts, most of the waters of which are not navigable, but whose 
soil and climate will grow almost anything. These railways will 
make the Clarence River a large centre, and a tap for an immense 
trade. Another line is that from Muswellbrook to Cassilis, distance 
70 miles, £700,000—a railway which will furnish the only great 
want of a country rich in agricultural products. Then follows a 
line from Tarago to Braidwood, distance 31 miles, at a cost of 
£310,000, and ther from Gundagai to Tumut, vid Adelong, at a 
cost of £500,000, the distance being 33 miles ; the high cost of the 
line is necessitated by an iron bridge across the Murrumbidgee. 
The next line is from Kiama to Jervis Bay, distance 41 miles, and 
cost £804,000. Ultimately this line will probably be continued 
south, opening up the coast districts to Twofold Bay. Nextcomes 
a line from Goulburn to Crookwell, distance miles, cost 
£259,500 ; then a short line from Gulgong to Burrowa, 18 miles, at 
a cost of £144,000. Itis a branch line, and will be an important 
feeder to the main trunk railway. Then follows a railway from 
Wagga Wagga to Tumberumba, distance 68 miles, and cost of 
£710,000. Next isa short line of 12 miles, to connect Tenterfield 
with the Queensland border. It will costabout £173,500 ; the last of 
the heavy lines being a railway from Bowral to Robertson, 15 miles, 
gost, £126,000, : 


NOTES AND MEMORANDA, 


In London during last week 2409 births and 1521 deaths were 
registered. Allowing for increase of population, the births were 
250 and deaths 255 below the average in the corresponding weeks 
of the last ten years. The death rate was 19°7. 

Str Henry BessEMER says that by the use of a very pure char- 
coal pig iron, and its treatment by a special method, a Bessemer 
steel is obtained which on analysis is found equal in purity to the 
highest brands of steel made from blistered bars. 

Dvrinc the week ending November 22nd, the deaths registered 
in 28 t towns of England and Wales corresponded to an annual 
rate of 209 per 1000 of their aggregate population, which is esti- 
mated at 8,762,354 persons in the middle of this year. The six 
healthiest places were Bristol, Newcastle - on - » Halifax, 
Brighton, Leicester, and Portsmouth. 

REPORTING on the water supplied to London during October, 
Messrs. William Crookes, F.R.S., Dr. William Odling, and Dr, C. 
Meymott Tidy say: ‘‘ Of the 188 samples subjected to examination, 
three were found to be ‘ very slightly turbid.’ The remaining 185 
samples were perfectly clear, bright, and well filtered. As regards 
degree of om from organic matter, the water supplied to the 
metropolis during the past month has more than maintained the 
character it has now exhibited continuously for a long time past. 
Thus, while the mean proportion of organic carbon in the water 
supplied by the Thames companies during the previous three 
months was ‘128 part in 100,000 parts, the mean proportion in the 
Thames-derived water supplied during the past month was only 
*118 part in 100,000 parts; corresponding to about two-tenths of a 
grain of organic matter per gallon; this excessively low proportion 
of o ic matter being, it must be said, quite unusual for the 
of the year.” 


Ix a paper on the infl of punching on mild steel, 
a in the St. Petersburg Journal and “ Proc. Inst. C.E.,” 

W. Beck-Gerhard says :—‘* That although a search for incipient 
cracks R peers fruitless, he has, he believes, for the first time, 
observed certain markings on the polished surfaces of the plates 
around the cold-punched holes, isible to the naked eye, and 
surrounding the holes, were bunches of lines starting tangentially 
to the holes, and curving slightly toward them. These lines branch 
out in opposite directions and intersect with some degree of regu- 
mae 8 They do not appear in the vicinity of drilled holes, but 
are distinct in cold punched holes reamed out. In forged iron they 
did not appear, although they were most distinct in the softest 
steel, and vanished when the metal reached the hardness due to 


‘06 per cent. of carbon. An increase of thickness in the plate 


caused a corresponding increase in the number and clearness of the 
— upon which the shape of the hole was also found to have an 
effect.” 


DESCRIPTIONS of some waterproof varnishes for paper are given 
by the Journal of the Society of Chemical Industry from the Papier 
Zeitung as follows :—(1) One part Damar resin; four, five, to six 
parts acetone are digested in a closed flask for two weeks and the 
clear solution poured off. To this four parts of collodion are 
added, and the whole allowed to clear by standing. (2) Thirty 
parts white shellac are digested with 500 parts of ether, and to the 
solution fifteen parts of lead carbonate are added, then shaken for 
some time and repeatedly filtered. (3) Five parts of glue are 
dissolved in 100 parts of warm water, and this solution spread on 
paper. After drying the paper is soaked for an hour in 10 per 
cent. solution of acetate of Shenton and again dried, in order to 
give it a final glaze. (4) 120 parts of linseed oil are heated 
and poured into a mixture of thirty-three parts of quicklime and 
twenty-two parts of water, to which fifty-five parts of melted 
caoutchouc have been added, stirring all the time. The varnish is 
strained and used hot. (5) One part of gutta-percha is carefully 
digested in forty parts of benzene on the water bath, and the paper 
covered with it. This varnish can be drawn or written on. 


In New South Wales the copper trade isa largeone. The Great 
Cobar Company raised, during 1883, 19,000 tons of copper ore, and 
smelted 18,096 tons, producing 2401 tons of fine copper, value 
£158,464. The total quantity of ore raised by this company, since 
it started in July, 1876, is 98,916 tons, which produced 13,388 tons 
of fine copper, valued at £858,464, and it is estimated that there is 
sufficient ore in sight to keep the mine in full work for the next 
twenty-five years. The deepest shaft in the mine is 552ft., and 
the deepest level is 324ft., and the width of the lode is 60ft. From 
the Great Central Company’s mine, 1139 tons of ore, raised in 1883, 
made 187 tons of copper, value £8700. Total ore raised since start- 
ing in April, 1882, was 1551 tons; ore smelted, 1148 tons. There 
are in this mine nine shafts, the deepest 120ft. The deepest level 
is 120ft., and the width of the lode is from 3in. to 11ft. At the 
Nymagee Company’s mine, 10,236 tons of ore were smelted in 1883, 
producing 1714 tons of fine copper, value £96,000. The depth of 
deepest shaft is 390ft.; deepest level, 310ft.; width of lode, 3ft. to 
18ft. The total quantity of ore smelted since the mine was started 
in 1880 is 23,007 tons, making 3717 tons fine copper, value 
£236,100. 

AN official r says :—‘‘ At Cobar, New South Wales, recently 
Mr. Claude r. mz Wautin started his blast furnaces and converter, 
for the purpose of treating the sulphites or copper pyrites without 
the aid of other ores. The plant at present consists of a low blast 
furnace, and what may be termed a modified form of Bessemer 
converter, with blowing machine, for blast. A given quantity of 
pyrites or other mixtures of ores that will yield regulus, say 20 to 
40 per cent. copper, is smelted in the ordinary way in the blast 
furnace, and the regulus from the same is runas hot and as rapidly 
as possible through a shoot into the converter, the blast for some 
time having been turned on before the regulus is admitted. The 
result of the air being blown through the molten sulphite of copper 
and iron is that the sulphur is partly burnt into sulphurous acid 
gas, and partly volatilised, and the iron is burnt into the protoxide, 
and in that form combines with the silica added for the purpose, 
or contained in the ore, to form a slag, and in such condition can 
be removed. It is claimed that the reaction produced either a con- 
centrated regulus of copper of high percentage, or even rough 
copper. Thus it will be observed that the sulphur and iron can be 
removed by one process, notwithstanding the fact that, under 
present methods of treating copper pyrites, these two elements in 
their removal form the greatest difficulty to deal with.” 

THE Scientific American says:—“‘ The quality of movement of 
the particles of iron under pressure or percussion is a remarkable 
one, whether the change in arrangement is made while the iron is 
hot or when it is cold. Red-hot iron can be pressed to fill a mould 
as clearly and exactly as so much wax could be, and the grain of 
the iron will certainly follow all the contour of the mould. Thus 
the heads of pick-axes and articles of a similar form can be shaped 
by pressure, the metal that is removed to make the hole for the 
helve being forced to form the projection of the adze-like head. 
Cold iron can also be moulded into form by pressure—a method 
largely practised to finish drop forged iron articles. The heading 
machine for making rivets, bolts, and wood screw blanks shows some 
surprising results in the compression of iron; a No. 6 lin. screw 
requires a piece of wire slightly more than 1}in. long to form it. 
Yet the total length of the screw blank, headed, is just lin. Of 
this the countersunk shaped head is jin. by ;sin. widest, or top, 
diameter. Now, it has been proved by experiments with shorter 
bits of wire that less than ,;;in. of the extra jin. is required 
to form the screw head. What becomes of the remaining more 
than yin. in length of the original 1}in. that makes the lin. 
screw blank? There can be but one answer—the iron is driven 
upon itself; in other words, ;*;in. of wire is compressed into jin. 
—measuring under the head—so that lin. and y;in. of wire is 
compressed into jin. in length without increasing the diameter of 
the wire.” If this question is followed up, it will be found that the 
wire has i d in diamet , and that the specific gravity of the 

rou is hut very slightly increased, : z 


MISCELLANEA. 


ROLLER skates are again occupying a good deal of attention of 
American inventors and manufacturers, 

Ir is stated that a new industry is about to be established in 
Nottingham—that of t making. The main reason which has 
indu this step is believed to be the presence in the town of 
many excellent designers, and it is felt that in this respect at 
least Nottingham can compete well with both Kidderminster and 
Halifax. 

A cours of three Cantor Lectures, ‘On the Use of Coal Gas,” 
will be delivered at the Society of Arts by Mr. Harold B, Dixon, 
M,A., on December Ist, 8th, and 15th. The subject of the first 
lecture will be ‘‘ On the Composition of Coal Gas: its Properties, 
its Combustion ;” the second, ‘‘ Coal Gas as a Source of ht ;” 
and the third, ‘‘ Coal Gas as a Source of Heat.” 

THE buildings for the great American Exhibition, or Exposition, 
as the Americans call it, will be remarkable. The cain ioral be. 
905ft. by 1378ft., and will be the largest space ever covered by one 
roof, The Government building will be 565ft. by 885ft., which 
will be larger than the two Paris ggg buildings, The horti- 
sas—u hall will be 174ft. by t., built almost entirely of 
glass. 

A sTEEL-making firm in Germany has been pushing the sale of 
its castings in England with, it is said, great inacity and suc- 
cess. The castings are all made of crucible steel. They are very 
sound and well finished, and are delivered at the northern ports, 
" way of Rotterdam or Antwerp, at about the same price as 

Bim | steel castings made by the mer or Siemens processes 
are obtainable. 

THE first smelting works in Australia have just commenced opera- 
tions ina newly discovered silver region, known as Mitchell’s Creek 
near Bathurst. The scene of operations is called Sunny Corner, and 
the district is believed to be as rich in argentiferous ore as is that 
of the Barrier Ranges. Another smelting works has been com- 
menced, the whole being under the direction of miners who have 
had considerable experience in i 

A NEW series of five handbooks called the Specialist’s Series, 
and edited by Dr. Paget Higgs and Professor Charles Forbes, is 
about to be published by Messrs. Symons and Co. (1) “ 0 
Machines,” t Higgs i, (2) ‘*Gas 

ines,” by William ooning,” by G. y 
(4) “Primary Batteries,” t Higgs; and (5) “‘ Are ped 
Incandescent Electric Lamps,” by Dr. Julius Maier. 

An American paper says :—‘‘ The pipe lines connect with 21,000 
oil wells in Pennsylvania, receiving from them daily 65,000 barrels 
of oil. Forty-one million barrels are stored in tanks. To transport 
and store this enormous quantity of oil, about 5000 miles of pipe 
line and over 1000 iron tanks of an average capacity are necessary. 
Besides the 5000 miles of branch pipe lines in use in the region, 
there are 1200 miles of trunk line for piping oil to the refineries at 
Cleveland, Buffalo, and Pittsburgh.” 


THE practi 
few days since the body of Dr. 
taken to Gotha and cremated, this making the two-hundredth 


Tukelectric lights in the iron towerat Hell Gate were put in 
tionon the 20th October. The night was somewhat hazy, and all 
the lights on shore, except those in the tower, showed dimly. The 
tower, a skeleton structure, was not visible, and the first impression 
one got as he caught sight of the light was, that the moon had 
risen, The Engineering and Mining Journal says the light was 
more diffused and less glaring than the electric lights at Madison 
and Union squares. Buildings on Flood Rock and on the Long 
Island side of the Gate could be seen distinctly, but all their 
angles cast shadows of the most intense blackness. The water, 
whirling and surging through the gate as the flood-tide swept up, 
—_ be seen as on a bright moonlight night, with all the eddies 
visible. 

Tue City of Sydney has become but a portion only of the New 
South Wales metropolis, being, like the City of don, sur- 
rounded by large and im nt self-governed districts, over which 
it possesses no control. Yet its extent is considerable, for it. pos- 
sesses about 100 miles of streets and lanes, of which eighty are 
ballasted and metalled. A fair average price for such work is con- 
sidered to be 7s. per superficial yard. e whole area of public 
ways in the city that are paved with either wood blocks or blue- 
stone cubes is about 80,000 square yards, which have been laid at 
a total cost of about £90,000. The revenue of the City Council for 
1883 was £200,191 16s. 5d. from the city fund, and £32,913 188. 11d, 
from the seweiage fund. There are about 1800 lamps in the city, 
and the cost of lighting the city with gas last year was 
£10,885 18s, 5d. 

Our Birmingham correspondent says, a very creditable of 
engineering work has just been accomplished at the hfield 
Engineering Works, Bilston, by Messrs. Thomas Perry Son, 
It is the casting and polishing to a high d of — & pai 
of chilled iron rolls, each weighing shout tons, for use in a lead 
works in France. The contract is a repeat one, and was placed in 
England, since neither in France nor in Belgium could chilled rolls 
sufficiently hard be obtained, whereas Messrs. Perry claim that the 
rolls now supplied are harder than steel rolls. tan Ay work one 
above the other, and are each 24fin. diameter, by 10ft. long on the 
working part, but there is something like an additional 2ft, on the 
bottom roll for the fixing on of the wheels. The rolls present 
almost a mirror surface, and the obtaining of such a face on long 
ay ng w rolls of this description has necessitated much care in 

e 

A FIRM in New York makes a tap which, the American 
Mechanical Engincer says, cute either a right or left-hand thread 
at will. ‘‘ We sawit in operation, and it is, in appearance, merely 
four chasers brought to a diamond edge in the centre, the same as 
if a threading tool was moved sidewise. On these chasers the 
thread is cut the whole length. Between these chasers, equidistant, 
are four other pieces, ed guides, which seem to have t 
traced on them about #; deep. The whole tap presents the 
grag of a fluted reamer with a thread out on the edges of 
the blades. With such a tool as this the operator cut a right and 
left-hand thread at will in pipe couplings, and the fits were very 
good. There was no overruning or dragging of the thread any- 
where. From a cursory examination it is not opponent to us why 
this tocl acts as it does, It is used in a common machine, and 
is patented.” 

For a considerable number of years proposals have been made 
for joining Sydney and the North Shore. Am the plans 
recently suggested for the connection of Sydney and the North 
Shore is that of a continuous suspension bridge, high ~~ to 
allow of the passage of shipping underneath. Mr. 8. Pollitzer, 
C.E., of Sydney, has prepared a design of such a bridge, esti- 
mated to cost £430,000. The structure is designed to connect 
Dawes Point and the opposite headland. It includes two massive 
fen of masonry, which support the floor of the bridge at a certain 

eight; and the cables are carried through the towers above. The 
central span is 700ft., and each of the two side spans 350ft. The 
height is given at 100ft. clear. The sectional area of the chains is 

904 square inches, and of the rods, 1152 square inches. The 
weight of wrought iron to be used is 7880 tons, and that of cast 
iron, 945 tons; the weight of each abutment is 13,800 tons, and 
the mass of maso together is 52,600 cubie yards. 


e cost 
r foot run is 3s. The — See the celebrated 
klyn Suspension Bridge at New York. a bridge for this 

site we shall he able to say something later on, 


| 
| 
body cremated there since the construction of a = i that 
purpose at the end of 1878. In 1881 and 1882 thirty-three bodies 
were cremated there, forty-seven last year, and fifty-four since the 
1st of January last. Out of the total, sixty-two were natives of 
the duchy and 138 foreigners, while classified by sex there were 
: 128 males and 72 females. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.— ¥VEAU, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den 
VIENNA.—Mcssrs. Gzroip and Co. 


PUBLISHER'S NOTIOE, 


*,* With this week's number is issued as a Supplement, a Two- 
page Engraving of the Victoria Electric Lighting Station of the 
Swan-Edison Company, Pimlico, Every copy as issued by the 
Publisher contains this Supplement, and subscribers are requested 
to notify the fact should they not receive it. 


TO OORRESPONDENTS, 


request correspondents 


instructions, 
Britisn Association.—22, Albemarle-street, 
R. G. 8, (Jerez).— We do not 


using. 

W. M. N.—The dream can never be realised, the simple reason that 
explosives do not contain the same amount of energy, or nearly the same 
amount, as equal weights of coal. 

YorK.—The arrangement you sketch is very old, It was patented by Bodmer 
almost half a century ago, and by very many others since, A French jirm 
exhibited a large engine made on the double-piston system at Rouen last 
summer. There ws no advantage in the arrang t 

Novice.—You cannot produce gas in the way you propose. Remember the 
coal has to be burned into carbonic oxide, CO, and not distilled, as for the 
production of illuminating gas. The dim seating Srom the top of 
your producer should be at least 8in, in diameter. draught through the 
grate of the producer must be due to a chimney on the oven. you 
these alterations, we have no doubt that you will sueceed—that is, if you do 
not frat have an explosion which will wreck the entire apparatus, 


MAKING HINGES. 
(To the Bditor of The Bngineer.) 
Sir,—Will reader be to inform me where machines 


November 20th. 


HYDRAULIC DOOR SPRING. 
(To the Editor of The Engineer.) 
Str,—Will you permit us to we are the sole manufacturers of 
silent door s you were enough to notice in last week’s issue? 
London, November 24th. ARcuD. SMITH AND STEVENS. 


STRAINS ON LOCK GATES. 
(To the Editor of The Engineer.) 
Sir,—Allow me to correct a slight error in my article ‘ On the Strains 
on Circular Lock Gates,” 883, second column, line 19 from 
B AD should be B! A D, so the letters afterwards should be A 
and BD, C. H. Romanes. 
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. Thick Paper Copies may be ¥f preferred, at 

Remitta: by Post-ofice order. — Australia, jum, British 
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Canada, Cape of 
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tes, 
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*,* The Advertisements of four lines and under is three 


practical regularit: 
All except weekly advertisements are taken subj 
Advertisements cannot be inserted unless Delivered before Six 


MEETINGS NEXT WEEK. 
Tue Instrrvtion or Crvit Dec. 2nd, at 8 p.m.: 
rs to read wi 


Ordinary meeting. Pape th a view to discussion :— 
@ “The Working of Tramways by Steam,” by the Hon. R. C. Parsons, 

.A., B.C.E., M. Inst. C.E. (2) ‘The Sydney Steam Tramways,” by 
Mr. 'W. Sheilshear, Assoc. Inst. CE,” Students’ meeting. Friday 
Dee. 5th, at 7.80 p.m.: Paper to be read and discussed, ‘ ometrical 
Surveying,” H. Dalrymple-Hay, Stud. Inst. O.E. Mr. 


r. Har! 
Henry Law, M. Inst, C.E., in the chair. 
Sociery or Enornrers.—Monday, Dee, Ist, at 7.30 p.m., a paper will be 
»” by Mr. A. C. the 


. Electric Lighting 

F.R.S. Dec. 4th, at 8 p.m.: 

“The Conversion of Heat into Useful Work,” by Mr. 

W. Anderson, M. Inst. C.E. Lecture IL. 

motion, pulsation in liquids and fluids—porosity and ultimate structure 

perature. 
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THE REPAIRS OF H.M. SHIPS, 
Resumine our notice of the report of Lord Ravens- 
worth’s Committee, to which we drew attention last week, 
we desire to refer briefly to the second section, dealing with, 


. | appoin 
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repairs and refits. This part of the report is much shorter. 
than the other, but not less valuable. The Committee 
clearly indicate certain defects in present practice, and 
they make certain suggestions for amendment. Neither 
the criticisms nor the suggestions present much novelty, 
but there may be some chance of practical results now that 
the Committee has given them the weight of its authority. 
There can be no question but that if a system similar to 
that which prevails in the maintenance of the fleet were 
applied by any private company to the maintenance of 
its steamships, the results would be disastrous. The 
volume containing the instructions for the guidance of 
dockyard officers, which each officer was supposed to have 
mastered so as to be able to follow its directions implicitly, 
grew so rapidly and extensively under the —— care 
of a gentleman who had nothing else to do but to tabulate 
and record orders of a general nature, that it at length 
e unmanageable, and was split up into a series of 
hand-books, each of which is of respectable dimensions. 
Theoretically, all dockyard work is supposed to be 
governed by these instructions; in practice, many of them 


the | are a dead letter, but enough remain in force to hamper 


officials desirous of doing their duty, and to compel them 
to incur expenditure which they may think undesir- 
able. One of the most remarkable illustrations of 
this general statement is to be found in the regula- 
tions having re to the repairs of ships, and 
the Committee in the following passage hit the blot 
fairly. They say :—“ The great expenditure which takes 
_ in the dockyards under the heads of repairs and re- 
ts is stated in evidence to be due in a great measure to 
the stringent examination entailed upon the professional 
officers by the instructions ; which were rendered much 
more rigid in consequence of the circumstances attending 
the loss of the iron transport Megera, and partly to the 
nature of the supervision exercised by the captain of the 
steam reserve and his staff.” It is well known that this 
does not Mr og the evil influences which the 

egera Commission upon dockyard administration. 
The members of that Commission were well meaning men, 
but they were unfamiliar with technical questions, and 
their treatment of the dockyard officers whom they held 
responsible for the condition in which the Megzra was 
sent to sea was such as to discourage for future any 
attempts to economise in the repairs or re-fits of ships. 
Every officer, bearing the strictures of the Commission in 
mind, would for the future desire in the first place to make 


the | himself quite safe, and the “forms” which the officer now 


has to sign on the completion of a ship’s repairs have been 
made so binding and searching, that without taking a ship 
practically to pieces it is impossiblefora man conscientiously 
to fillthem up. The Committee says in effect what every- 
body knows who has had to do with modern ships with 
iron or steel hulls, that a thorough overhaul is not likely to 
be needed until a ship has had, say, five or six years’ 
service at least. They were able to produce ample 
evidence in support of this opinion from the experience 
gained in recent years by re-commissioning ships on 
foreign stations. The Alexandra and Temeraire have 
been kept on almost constant service in the Mediterranean 
for ten years past, without any great expense on their 
ya mage fresh crews having been sent out to man them 
when aE gig of service of the original complements 
has expired. The same thing has been done on China 
station, on the North American station, and elsewhere, 
and the Committee make the very sensible recommenda- 
tion that similar re-commissions might be carried out 
with advantage on the home station. They further 
suggest that advantage would result in preparing ships 
for new commissions by allowing the dockyard officers 
greater discretion in dealing with repairs, leaving these 
officers responsible that the ships, when re-fitted, shall be 
seaworthy and efficient, but not compelling them to give a 
certificate that there is nowhere a defect. This is 
common-sense, and we hope it may have the effect of 
modifying the instructions. The Admiralty has already 
a small committee of dockyard officers to con- 
sider these recommendations, and to see how effect may be 
given to them. 

Another passage in which the Committee draw atten- 
tion to an important matter, is that wherein they refer to 
“too much centralisation of detail in the Admiralty, 
causing delay and unnecessary correspondence, much of 
which might be avoided if a larger discretion in technical 
and minor matters were allowed to the dockyard officers ;” 
the Committee express the opinion that there is some 
er for the complaint that has been preferred. 

e should be inclined to go much further. The 
labour involved in the 30 ey and submission of 
estimates for the repairs and refits of ships is absurdly 
great, and the ultimate benefit from this submission totally 
Inadequate. Dockyard officers should, no doubt, be sub- 
ject to Admiralty supervision, but the present method of 
carrying on that supervision does not commend itself. It 
takes the form, for the most of elaborate and intricate 
clerical work, which leaves the actual control of expendi- 
ture really with the dockyard officials, Of course, the 


ed | question of maintenance and repairs must be treated inde- 


pendently of questions respecting alterations in ships 
to bring them up to date in fittings or armaments; 
and while we advocate decentralisation on the side of 


in | repairs proper, we do not advocate similar independence of 


action on the other side. Uniformity of system is desirable 
as regards such alterations or additions. The Committee 
do not, it appears to us, sufficiently recognise the enormous 
expense incurred in alterations to cabins or the internal 
accommodation of ships—matters which in no way affect 
their fighting efficiency, but which, in the aggregate, form 
an important item of expense. Each ca) has his own 
views on certain of these points of detail. The poe of 
the Steam Reserve fits out the ship, subject to Admiralty 
approval, in the way which he and the naval superintendent 
may consider most desirable. When the captain of the 
Steam Reserve is ~_—_ his successor not unfrequently 

uts his mark upon the’ vessels in his by intro- 


ueing modifications, Further, when a captain is appointed 
{0 ship, he almoat certainly will desire to. mak 


SOMME 


changes, and so the story during the whole period of 
the life of the ship. Tt would be a if a return 
were prepared of the total cost of alterations of 
the nature just described in ships like the Warrior, 
which have fison in service for twenty years or so. This 
item of expenditure can only be checked by a firmer stand 
on the part of the Admiralty itself, and possibly some 
useful purpose might be served by the issue of a general 
order, although general orders as a rule do not produce 
the hoped-for effects. 

The Committee conclude their report by cmeeeang the 
opinion that very careful consideration should be given 
before much ng oot is incurred upon structural 
repairs to her jesty’s ships, especially those in the 
transport service. is recommendation must commend 
itself to everyone who knows the facts, and the recent 
expenditure on the Himalaya, Orontes, and Tamar 
troopships, was probably in the minds of the Com- 
mittee when this was penned. It is onl 
necessary to add that Lord Ravensworth and his col- 
leagues deserve the thanks of the country for the 
work they have done. We do not concur with all their 
views, as we explained last week; we think they have 
made some important omissions, but the scope of their 
inquiry was so ey restricted by their instructions that 
it can scarcely have the result that might otherwise have 
been possible, As an aid to the coming Royal Commission 
on the Navy, the report of this departmental Committee 
will probably find its greatest value. 


MR, CHAMBERLAIN AND THE ELECTRIC LIGHT. 

As we stated last week, an influential deputation waited 
on the President of the Board of Trade on Thursday, the 
20th inst. The deputation consisted of Lord Thurlow the 
chairman of the lo-American Brush Electric Light 
Corporation, Sir . Bramwell, Mr. J. 8. Forbes, Lord 
Anson, Mr. R. E. Crompton, Mr. Robert Hammond, Mr, 
Offor, Sir Daniel Cooper, Mr. T. H. Cothill, a, Flood 
Page, Mr. P. Cremieu-Javal, Dr. Farquharson, M.P., and 
others. The object of these gentlemen was to point out 
to Mr. Chamberlain the oppressive operation of certain 
clauses in the Electric Lighting Act. One of these— 
Clause 27—empowers a corporation to buy up the whole 
of the property of an electric lighting company at the 
end of twenty-one years, while another clause compela 
the company to supply electricity to any one who may see 
fit to demand it, under conditions which are very onerous, 
The way in which these clauses militate — the pro- 

of electric lighting was very clearly set forth 
ir Frederick Bramwell and Mr.Crompton. Dealing wi 
Clause 27, the first-named gentleman said that under that 
clause within twenty-one years the local authority would 
have a of the compulsory purchase of the under- 
taking, they were to do it upon certain terms. They 
were not to pay anything in respect of compulsory pur- 
chase, or goodwill, or profits from preps but they 
were to pay the value of all such lands, buildings, works, 
materials, and plant of such undertaking suitable to and 
used by them for the purpose of their undertaking within 
such jurisdiction, such value to be, in case of difference, 
determined by arbitration. The period was twenty-one 
years, and the earlier of those years must be passed in 
strenuous efforts to get the electric light taken up so as to 
pay working expenses; and it did appear to him that it 
was — to induce capital to come into such an 
undertaking, after all these years of struggle had been 
gone through, if the local authority could come and pur- 
chase it if it paid, and if it did not pay the local authority 
did not. Further, it involved, as it appeared to him, the 
whole of the capital being called up at once. They would 
not, under such a clause as that, get an addition to a capi- 
tal. Supposing they said that at the end of ten yearsa 
development had taken place, and there was need for new 
capital, no one would subscribe capital at that time with 
only eleven years left for the enjoyment of it. If it 
should be said. the way to obviate that was to subscribe a 
—_ amount of capital and call up a portion of it, he would 
reply that no one would take shares. People would not 
embark money upon such onerous conditions as these, 
Let them remember that under the conditions of certain 
clauses persons in the district were entitled to call upon 


the company to give a supply. It was true they wera — 


bound to tee for three years a certain amount of 
capital, but still it would necessitate the undertakers find- 
ing new plant at the time the requisition was made. That 
might have to be found dhortly belons the expiration of 
the period, and under the circumstances no one would 
embark capital; and it appeared to them that Clause 27 
was one absolutely prohibitory to getting capital invested 
in that kind of undertaking. 

Mr. Crompton confined his attention to the clause deal- 
ing with om ony | service, and he cited the Provisional 
Order for Redditch to show how this portion of the Act 
operated. In the first place, the undertakers would be 
compelled to lay mains over a given area without any 
to the ible profit to be got out of them, and this while 
no one knew what was the system of laying mains to 
adopt. “We have had,” said Mr. Crompton, “ consider- 
able experience in the fixing and working of detached sets 
of t, but the fact that these sets of plants are detached, 
and that in this country, at all events, few or no public 
thoroughfares have had electric mains laid in them, has 
prevented us from increasing our stock of knowledge in 
the one respect which would have been of service to us in 
laying down these compulsory works in a satisfactory 
manner. There have been at least two modifications of 
the parallel system of main laying tried in America, and 
the data obtained have been very contradictory, and have 
suggested no means of ascertaining what is really the 
system which best combines the three requisites—cheap- 
ness, efficiency, and durability.” Again, there was great 
difficulty in ascertaining who was fikely to be a good 
customer and who was not. “Briefly, the two great 
objections to the laying down of compulsory works for 
electric mains ante) That it would commit us to a 

capital expenditure on a comparatively untried, and 


probably mechanically imperfect system ; whereas at the 
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eatures of which are as follows :—A gen review of certain ve 
contributions to scientific Mterature during 1884 upon the subject of the : 
defects of steam boilers. Description of a steam boiler furnace design| 
and constructed by the author on a new principle, and from its actil 
designated by him the blow-pipe flame furnace. 
Society oF Dec. at 8 p.m.: Cantor Lectures, 
“The Use of Coal Gas,” by Mr. Harold B. Dixon, M.A. Lecture I. The 
composition of coal gas—its properties, its combustion. Wednesday 
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Y pro- 
tected—viz., the frequent disturbance of the surface of the 
streets. (2) That the laying Fatal 
certain fixed streets, or districts, is in all ility 
to the chance of obtaining a remunerative revenue.” 

He then went on to point out that as Section 41 in the 
Redditch Provisional Order stood, “the owner of a theatre, 
or any person giving any kind of exhibition or perform- 
iring the use of a powerful light for a few 
minutes only during the whole twenty-four hours, may 
compel the und ers to furnish him with electricity 
sufficient for such display, and it is quite pa and in 
fact very probable, to conceive a case where the capital 
cost to the undertakers of ishing this supply for a few 
minutes per day may be thousands of pou as it would 
necessitate a increase of the generating and distri- 
buting plant, whereas payment for this paging 
limited to the price obtainable under the order, viz., 
unit as a maximum—amight not exceed a few shilli 

is of course an extreme case, but the cases in which 


lain’s view of the matter; and, secondly, that the com- 
panies have themselves to thank for some of the legal 
evil that has befallen them. One company, the Brush, 
scheduled districts which would have demanded the out- 
lay of nearly £1,500,000. The nominal capital alone was, 
we believe, nearly 
scramble for districts among the companies sufficient to 
information possessed regarding electric lighting was mu 
moreimperfect than itisnow. It is not unna’ ly supposed 
that if no restrictive limit whatever was put on an electric 
lighting company, it could first kill a gas company, and then 
to supply the public save in the way which suited 


its own purposes. In order to avoid this, Parliament | i 


keep themselves quiet. Corporation of " 
for example, wi never lay down mains, put up dynamos, 
embark on a general enterprise for lighti eir 


use the taxpayers’ money for a speculative purpose; in 
the second, as they would have no ce of ising 


great 
an undertaking. The result would be, of course, that if 
irmi waited until the rg lit it by elec- 
tricity, it would wait for ever. is true of Birming- 
ham is true of all towns, large and small. It may 
admitted that if is to be effected, if improve- 
ments of any kind are to be introduced, the world must 


de for and improvements on private indi- 
ne re capitalists most certainly will not invest 
their money unless they are secured of that which Mr. 
Chamberlain deprecates, namely, a monopoly. No doubt 
a monopoly may be abused; but it is a noteworthy fact 
that the vitality of monopolies is enormous, and that they 
may be limited and restricted and in various 
ways without being killed. Thus, for example, a monopoly 
may be granted to a company under the conditions that 
its dividend is never to exceed 6 per cent., and it will 
flourish. A similar undertaking, promoted to earn as 
much as it can, with leave to be bought up after a term 
of years, will never find favour with the public. This is 
the case of Sir Frederick Bramwell, and we cannot see 
that Mr. Chamberiain had any valid answer to his argu- 
ments. If the companies are to be deprived of their 
monopoly, then there will be no district electric lighting 
done. same law that has hitherto operated universally 


will operate again. Progress must be the result of private 
~piekiian, and these, when the outlay involved > very 
preliminary and the 
modifications of which the 27th Clause of Electric 
Lighting Act is susceptible are sufficiently obvious, The 
term must be the Gui the 


£800,000. There was, in short, a wild |i 


lighting company must be considered in the terms of 
purchase. . It is obvious that the plant and fixtures in no 
sense or way t the value as a going concern, A 
million, for instance, may be spent in introducing the 
electric light into a certain town, and the plant at the 
time of purchase may not be worth £200,000. The outlay 
has been on apparently intangible objects, but it has been 
none the less real unavoidable. Let us suppose, for 
example, that the first plant laid down by the company has 
lasted ten years, during which little or no profit was made. 
At the of that time the whole of the original plant is 
superseded, and the capital account of the company 
doubled thereby. A dividend is paid, and the concern 
becomes profitable; is the local authority to be allowed to 
in and on the basis of 
e existing t, which may not represent one e 
whole outlay of the company? Such a proposal is not only 
monstrous on the face of it, but the bare possibility of its 
being carried out in practice would turn away the most 
ulative capitalist. But the 27th Clause of the Electric 
ighting Act may, without the least difficulty, be made to 
possible to protect the ic from the depredations o! 
monopolists without killing the monopolists, Legislation 
sh again che abune ofthe aystem, not againg 
the system itself; which has, indeed, as we have said, 
proved essential to the ing out of all great commer- 
cial und i a fact which is no doubt fully under- 
stood by the President of the Board of Trade. 

Before concluding, may we venture to ask, Have not the 
lighting companies just a little premature in interview- 
ing Mr. Chamberlain? Are they quite sure that if 
the 27th Clause was repealed to-morrow, they would be in 
a position to undertake district lighting at a profit? It 
ap) to us that they would have done better to wait, 

make the ground sure beneath their feet before they 
urged a modification of the law, which, it seems to us, could 
at t do them no good. The fact is that, Electric 
Ligh cannot just now be made 
to compete with gas in on, much less in the great 
where coal is cheaper. We are v 

indeed from saying that it can never be a cheap light, 


inst., at the Staffordshire Steel 
Works. Mr. Marten’s report will be read with much 

His ability and i entitle what 
he has to say to the greatest consideration. Yet we 
cannot accept his explanations as entirely  satisfac- 
tory. It will be seen that the that the boilers 
were worked with exceedingly muddy water falls to the 
qpeent, fone uch as the feed, instead of being drawn 
to a pai wing engines; ample time was allowed for 
the jae of mud, ter ey feed-water was heated before 
i boi If, as is stated, the boiler exploded 


ertaking because it was short of water, then all that has been said 


about mud is very much wide of the mark. If the boilers 
had been fed with distilled water the result would have 
been the same. Nowthere is, it will be seen, some difficulty 

ining how the boiler could have been short of water. 


in 
The feed check valves were inoperative ; but they could not | ® 


empty the boiler by their failure; they must leave 2ft. 6in. 
of water behind them—that is to say, the boiler would still 
be nearly half full. In order to get over the difficulty, it is 
taken for ly started 
an leak. This leak had, it will be observed, to be 
just. of a certain size. Had it been larger, it must have 
m noticed by the boiler tenter ; had it been smaller, it 
would not have got rid of the water in the necessary time. 
ae like absolute that such a leak existed was 
addu This part of the evidence is pure surmise. Noone 
off pipe flange ; but this proves nothing. Again, it must not 
be bnaeiens that the first boiler to explode gave way with 
but this would not have occurred if the boiler 
been empty or nearly poiar water at the time, 
because it is the heated water causes the mischi 


laid up. 
Our ex) of the explosion is somewhat different 
from Mr. n’s, Wedo not put it forward as anything 


but a theory, but it is a theory quite consistent with the facts. 
The boilers were, beyond all question, terribly hard worked, 
which means very fierce heats were maintained under 
them. The plates were thick—}in.—and where seams came 
plates a not to have been “ t only com- 
mon bast,” which is a very inferior brand for boiler 
work. There was a good deal of sulphate of lime in 
the water, which formed scale. The result of all this 
was that the plates were maintained for long iods at 
very high temperatures com) ively, altho e boilers 
were full of water. Nearly all the boilers suffered ; 
they had leaked and were repaired. There is, in a word, no 
necessity to su special shortness of water atall. Itis 
perfectly well ooes that under such conditions as were 
present the plates of a boiler will become extremely brittle; 
and it is to this brittleness and the weakness due to over- 
poms that the explosion of the first boiler was probably 
due. 


to the explosions of the others, that ly would 
not have taken is the result of injuries, as stated by 
Mr. Marten, if the had been tough. If they were 


brittle, nothing was more likely to happen. It will be 


the plates ! cussion upon it, to remove 
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were brittle. The evidence obtained by testing would, of 
course, prove nothing at all as to the original quality of 
the material. It is to be regretted, however, that nothing 
has been said concerning the behaviour of the steel plates 
immediately over the fires. 

We expect that a denunciation of the externally-fired 
boiler aah sonens in print, but it is well known that thon- 
sandsofsuch generatorsarein use, and thatfor bad water they 
are almost the only boilers that can be employed. It may 
be worth while here to call attention to a circumstance 
hitherto overlooked. It is commonly assumed that tre- 
mendous strains are set up in such boilers by the expan- 
sion of the bottom, while the top remains cold. Now it is 
a curious fact that the existence of this strain has always 
been assumed, while no one has adduced any that it 
has a tangible existence. We do not, be it o ed, dis- 
pute that there is a strain—a strain enough in some 
instances to cause badly made rivetted seams to leak—but 
we do say that the proof of the existence of enormous strains 
often ed of, is not only wanting, but that there is good 
reason to doubt their existence. we take an iron plate 
and heat one edge of it, it by no means follows that a 
violent strain will be set up in it. The plate will alter 
its shape, but it does not ensue that because one edge is 
cold and the other hot re | violent strain is set up. we 
suppose the plate divided into a number of laminz, then 
that next the extreme outer edge will be hottest and 
longest. The next will be a little cooler and shorter, and 
soon. The question is,—Where does the violent strain of 
which we hear so much occur? The analogy between our 
plate of iron and an externally fired boiler is, we fancy, 
sufficiently obvious without further explanation. What- 
ever the truth may be, it is at least worth considering 
whether any strain at all is set up in a homogeneous bar by 
heating one side of it—whether, in short, the dilation is 
not simply that proper to a complete change of form with- 
out any stressing. In the same way, when a boiler is heated 
at the bottom more than at the top, then it is possible—we 
do not commit ourselves to assert this positively—that we 
have nothing to deal with save a complete change of form, 
the boiler simply assuming a convex shape. ere is no 
analogy between this action and that which takes in 


pal | a Cornish boiler. There the flue becomes lon an the 


shell when it is heated, and it is tied in round; no 
amount of rising or curving is allowed, and a powerful tensile 
strain on the shell is no doubt set up. If the gs sy 
cylindrical boiler were not allowed to rise, then, indeed, 
stresses might be established of severity; but faili 

this, it appears to us that it is possible that exaggera 

notions have been formed concerning the forces aa 
on the plates of an extremely useful type of boiler. To 
any of our readers having time, inclination, and ability, a 
mathematical investigation of the question we have raised 
ought to be attractive, and would certainly be useful work, 


MANUFACTURED IRON AND ITS PRICE. 


in the history of that Board, which extends over more than a 
two months ing with 
1s, 8d., or nearly 2s. below the amount of 
the preceding two months, Plates fell from 
£5 On. 7d.; angles from £4 18s. 9d. to £4 15s. 4d.; 
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duction has by the force of competition 
the reduced price we cannot discern, but at least the 
would be in that direction ; and the increased facilities for the 


manufactured iron has fallen, and the stimulus that has been 
thus given to the production, despite the dull times and in the 
face of that increasing competition. These low prices cannot 
be expected to endure, for 
than those that were known in extremity of the dulness of 
five years ago, yet at that time the crude iron used in the pro- 
duction was lower in price—lower by fully 6d. per ton in Cleve- 
land at one time. There is, moreover, an opinion now prevailing 
that lower prices for pig iron will not be known, but that hi 

prices may be looked for. If this were so, the prices of manu- 
factured iron would move from the present low limit; but the 
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Minutes of Proceedings of the Institution of Civil Engineers; 
with and Papers. Edited by James 


digest of the theory and the a of hydraulic propul- 


water inboard and icing © out astern is so pretty in its 
n to show how very superficial is the simplicity. 
columns by Rankine and others, but it was left to Mr. 
Barnaby to take the subject in 
paper, its mathematical tabular a and the di 
all the charm of 


} 


412 
beginning we wish to have the greatest possible scope to 
try several systems from which to choose the best to carry 
on our et extensions, and that this ns laying 
on a considerable scale of what would very probably turn 
out to be a defective system would tend to increase the 
residents during a portion only of the year require a large 
supply of electricity during their short term of residence in 
the district will be extremely common, and if any large 
number of such users have to be supplied it is certain that 
the undertaking will be rendered unremunerative.” He 
aes as a remedy that supply should not be compelled 
unless the consumer saieaee to use the light for at least 
1000 hours per annum. Such is in brief the case of the 
electric light companies. Mr. Chamberlain’s reply is 
straight to the point. He will not consent to the repeal of 
the 27th clause, but he will be happy to consider modifica- 
tions of it. He will also consider proposals as to the 
compulsory supply clauses. His contention is that if the 
electric light companies were permitted to have their own 
way they would ame monopolists, and Mr. Chamber- 
lain is firmly opposed to monopolies. 
In dealing with this question, we may admit at the 
outset, first, that there is much to be said for Mr. Chamber- | DUT IU is not a cheap light now, and that is the pri 
reason why the public will not have it. There is a great 
deal to be done before district lighting can be performed to 
the best advantage. To cite patna things among large, there 
is not at this moment a satisfactory electrical meter to be 
had. A fact such as this might suffice to show that there 
8 no reason to demand hasty legislation just at this 
moment. 
THE WOLVERHAMPTON BOILER EXPLOSION. 
In another we give the result of the inqui 
held to pone a the cause of the explosion which 
decided that the local authorities must have power to buy up THE report of the accountant to the Board of Arbitration in 
electric light companies. Up to a certain point we are at the manufactured iron trade shows that the range of prices has 
one with Mr. ttn but arrived there we must now fallen for all classes of iron to the lowest sums recorded 
: differ ag him. =, is by no means uniformly true that a 
monopoly is a thing, and the compulsory purchase 
the Electric Lighting Act does to us 
to be the best means that could be devised for getting over 
a difficulty whose existence we admit. There are mono- 
polies and monopolies. It is not easy to aite 
. single case in which any really great und 
has been carried to a successful issue save as a monopoly. 
Our railway system is nothing more than a gigantic mono- 
poly ; our gas supply is the result of a monopoly; to 
f monoply we are indebted for the development of the . tele- 
graph system. The Suez Canal is a monopoly ; our great 
steamships are in a sense the results.of All 
experience goes to show that the kind of modified home Whether the increase in the use of steel plates and in the pro- 
rule that Mr. Chamberlain would like, he said, to see 
adopted, never originates anything really great. There is 
no exception to this. Local authorities are not = pa 
of men likely to take upon themselves risks and re- to that effect. But the special fact that shows iteelf in the 
—_ which : need not incur if ~ 7 return to which we have referred is the very low prices to which 
town. the , they wou ve no t to 
It 18 im it that the great store of des ive energy 18 
ateness 0 e€ season, es ation in shipbuuding, and other 
signs, all seem to point to the fact that there will be little move- 
ment until the end of the year has passed. 
lxxviii. London: The Institution. 1884, 
[Cowctupine Noricr.]} 
in February, the discussion porwr, Md two subse- 
quent evenings. Hydraulic propulsion has for some reason 
acharm for many men, and not the least for amateur 
engineers. The iden of propelling a vessel by pumping 
noticed thz no thing was Bald at the inquest concerning 
any test of the plates for tensile strength; possibly it was 
considered that it was unnecessary to prove that 
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mystery and uncertainty from it, and all excuse for future 
waste of time. — the paper occupied three.even- 
ings in reading and discussion, Mr. Barnaby had really 

en away almost all ground for discussion by the con- 
tents of the last paragraph in the paper, namely: “The 
case at present stands somewhat thus: In the screw boat 
the efficiencies are, engine, 0°77; screw pro’ lier, 0°65; 
total, In the 0 jet pro- 

er, 0°71; pump, 0°46; to 0" e jet as a pro- 
Peter may tA yew as a little better than a screw, but the 
ome the pump is a dead loss and re ts about half 
the power. other words, before a hydraulic propelled 
boat can be made to.com favourably with one driven 
by a screw, the pum producing the jet must work without 
loss.” This, it need hardly said, is at present an 


impossibility, and when we consider that the maximum’ 


efficiency would require the delivery of a maximum quan- 
tity of water astern at a velocity very little above that 
intended for the boat, instead of a uantity at a high 
velocity, the difficulty in the way of hydraulic 
sion will be self-evident. The gist of the lengthy 
discussion, leaving out of consideration the opinions of 
those who merely ex opinions, is to be found in the 
paragraph we have already quoted. 

A paper on “ Wire Gun Construction,” by Mr. J. A. 
Longridge follows this, The author’s name has long been 
associated with this subject, and in this r he put for- 
ward his views more fully than he has before. Assisted 
by Mr. C. H. Brooks, F.R.A.S., he went more completely 
into the interesting mathematical blems involved, and 
produced a series of curves showing the character of the 


stress or strain in the inner or outer rings of a built-up | not consider 


tube. The theory of these stresses was, however, long ago 
fully worked out in Mallet’s “Physical Conditions 
Involved in the Construction of ce,” at whose 
request a mathematical investigation was made by Dr. 
Hart, of Dublin. The advance which has been made in 
late years in the manufacture of steel of various mechani- 
cal properties or istics has made it possible that 
the principle of superposed a ener in ordnance may 
be ied to its extreme application in the employment 
of wire in superposed coils upon an interior tu The 
difficulties of construction are, perhaps, such as experience 
will overcome, and whether the extra ultimate strength of 
such a built-up gun be realised and is necessary or not, we 
shall probably hear ere long of a trial of the system on a 
practical scale. The details will, however, provide diffi- 
culties which will require invention and patience to over- 
come. 

The paper on the composition and destructive distillation 
of coal, by Mr. W. Foster, contains a great deal of new ex- 
perimental information useful to gas engineers, chemists, 
physicists and others, and of great importance as being full 
of suggestive figures relating to valuable products and by- 
products of distillation for illuminating gas. The dis- 
cussion wasalmost, if not quite as important, and the leading 
chemists who have devoted time to the subject took part 
in it.. The value of the discussion of papers by correspon- 
dence is well illustrated by this paper, ond shows the 
importance of this addition to the J Proceedings.” 

mongst the papers not read, in this volume, is one by 
Gustave A. Hageman, “On Experiments in the Trans- 
mission of Heat.” This contains a large quantity of 
tabular information on the rate at which heat ided by 
wos to wiltin © 
was im to water within a s ing envelope, a 
similar apparatus of larger size was also Sikeoee A 
paper follows it on galvanic action between wrought iron, 
cast metals, and various steels during long exposure in sea 
water. This also contains original experimental values. 
Amongst the biographies are those of Sir W. Siemens and 
Cromwell Fleetwood Varley. Scarcely less in value than 
the papers are the abstracts of all noteworthy papers in 
foreign transactions and periodicals. 

Thefourth volume opens with the by Mr. W. E. Rich 
onthe comparative merits of vertical and horizontal engines, 
and on rotative beam engines, to which we referred in 
April last ; and it is unn to say more upon it now 
than that no important work on the steam engine can be 
written without reference to the paper and the discussion 
upon it. 

The paper by Mr. Boulton on the antiseptic treatment 
of timber is a monograph of high value, although a great 
deal has within the few years been written on 
the subject, chiefly with a view to publishing new 
methods of preserving timber for sleepers and wood for 
hydraulic works. To engineers the value of the pees 
consists in the careful description of the methods employed 
—the statistics as to the life of timber treated in various 
ways, thirty-four years’ experience being set forth, and the 

pendices contain the bibliogra; y of the subject and 
par of papers and reports by others. The paper fully 
pos. ated the high value of creosote as a timber-preserving 
mate 


The paper by Mr. R. W. P. Birch, on the upland water 
in a tidal estuary, deals with a question which has within 
the past two years frequently occupied our columns ; and 
the paper which follows it, by Mr. G. H. Stayton, on wood 
pavements of the metropolis, shows that wood pavements, 
even where the traffic is very heavy, are economical when 
the wood is laid on a bed, in spite of the enor- 
mous waste which goes on continually in London through 
the constant breaking up of the roads, gomeny soon after 
they are freshly laid, for the purpose o laying egraph, 
gas or water mains. The paper is very full in descriptive 

statistical information, and its value much increased by 
the information in the discussion. Amongst the papers 
not read are one by Mr. J. H. Apjohn, on the area of 
sluice opening necessary for the supply-sluice of a tidal 
canal ; an interesting paper on the old water supply of 
Seville, by Mr. G. Higgins ; a paper on a dioptric 
of uniform distribution of light, by Mr. A. P. Trotter ; on 
the sewering of towns on the separate system, and on the 
size and inclination of sewers, by Mr. A. E. White. Two 
students’ papers are also given, the one by Mr. A. R. 
Sennett, on the electric light; and the other by E. W. 
Cowen and J. Faweus, on a light draught launch. ‘The 


obituary notices are somewhat numerous, and are followed 
by the abstracts of foreign papers. These, it need hardly 
be said, being selected, contain the essential information 
from the ae by able foreign writers, and though they 
are of high value, they are too numerous to permit of our 
reference to any in particular. 

With this volume was issued a brief subject index to 
vols, lix, to lxxviii. 

Briefly as it has been n to refer to these four 
volumes containing the published work of the Institution, 
readers will have Dag aes some ideas of the duties and 
responsibilities of the council and officers of the Institu- 
tion. The work of editing these volumes is itself a heavy 
task, Every part is well done, and great pains taken to 
render reference to the volumes easy by marginal names 
and by a first-class index and table of contents to each 
volume. The perusal of one year’s volumes is sufficient 
to make any engineer aspire to membership of the Insti- 
tution, without any other inducement. 


THE IMPROVEMENT OF THE NAVY. 


On Wednesday, November 26th, Sir Edward Reed read a 

per, at the express invitation of the Council of the United 
Bepvice Institution, on “What are the Most Urgent Measures 
that Should be Taken for oe Majesty’s Navy,” in the 


merchant 
by the title of the subject chosen; nor did he deal with the 
question of personnel of the Navy. 

ing at once to the most immediate matters, Sir 
Edward Reed said :—“ As the very first measure which I should 
advise would be the rapid completion of all the new ships at 
present in hand, I propose, before entering upon either of the 
above divisions, to say a few words upon this subject. I know 
of nothing more unfortunate than the excessive length of time 


little less than a public scandal. Let us look at a few figures 
illustrative of this. In dealing with this matter I shall assume 
-——what probably no man of business or of sense will question— 
such subject is capital upon which interest is being lost all the 
time the object is under construction, and remains unfit for use ; 
and the usual and ordinary course, in estimating the real cost 


is 

sure I should generally supported if I were to name a 
less period, but I say three years in order to avoid reasonable 
questioning. Of course I am aware that if you delay the manu- 
facture of the armour, or of the or of any other part of 
the finished ship which takes much time for its production, until 
the hull is advanced, you can defeat the object in view ; 
but common skill and attention only are needed for building and 
finishing in three years the most powerful ironclad ever yet 
produced. But instead of three years, the average time now 
taken for the construction and equipment of her Majesty’s 
armoured ships is more nearly six years than three. Several 
ships have been in hand for more than six years, and some for 
much more. But long as the avowed time of construction and 
completion often is, even that falls greatly short of the actual 
time. As an example of this we may take the Conqueror. In 
the Navy Estimates for this we were told that the 


year 
Conqueror would be fully complete by March last, and that | A: 


nothing would remain to be done at that date. This statement 
was repeated officially in Parliament. But now we are told, 
also officially in Parliament, that al h eight months beyond 
that date have elapsed, pape fe to wait several months 
longer for the use of this ship. Now the Conqueror, with her 
machinery, armament, &c., has probably cost over £400,000, and 
the public loss by this one year’s delay upon that sum at 5 per 
cent. is £20,000, As she has been five or six years in hand, and 
has long been in an advanced state, it is probable that a sum of 
£40,000 to £50,000 in all has been lost in this manner by 
the delay of this one ship, although she has not been so 
long under construction and completion as many others. 
It will be instructive before proceeding further to show in the 
following manner the general financial consequences of long 
delay in building ironclad ships. We will presume the actu 

outlay upon the material and labour employed in building the 
hull of a given ship in a Royal Dockyard to be £500,000, and 
the price of her machinery to be £100,000, making a total of 
£600,000. We will further presume that interest at the rate of 
5 pér cent. is to be allowed, and added to the actual outlay at 
the end of each financial year. Lest 5 per cent. should be con- 


sidered too much, as the Government obtains funds at a much 
lower rate, I would observe that in a correct account there 
would have to be very large additions made to the actual outlay 
on hull and machinery, such as establishment charges, cost of 
armament and armament fittings, &c., and no lower rate of 
as our first case, that of e shi machinery bei 
completed in three years, and 
ments. We shall in this case have :— 


Interest on Istinstalment .. .. .. -. -- 10,000 
Total cost tothe country.. .. .. 630,500 


We will take, as our second case, that of the same ship, but 
with machinery completed and paid for in three years, by three 
gress throughout, occupies six years, is paid for in six equal 
instalments. For convenience, we will here separate the pay- 
ments for the hull and the machinery. We shall have:— 


Cost of Hull, 


& 
End of 1st year, 1st instalment jth of £500,000 83,333 
» Sndinstalment.. .. .. .. 83,883 
interest on the Ist instalment 4,166 
» Srdinstalment .. .. 83,883 
ath t 83,333 
interest on previous investment 13,135 
” » Sthinstalment .. .. - 83,833 
” interest $3,388 17,958 
interest on previous investment 23,023 
499,998 66,823 
66,823 
Total cost ofhull .. .. .. 566,821 
Cost of Machinery. 
End of Ist , 1st instalment ee 
” » 2ndinstalment .. .. .. .. 33,333 ‘ 
» 99 interest on Istinstalment .. 1,666 
» 8rd ,, 8rd 
” ath ” ” ” ” 5,516 
5,792 


of 121,644 
Total cost of hull .. 566,821 
Total cost of ship .. .. 688,465 


Here we see that the cost of the ship to the country has been 
fact that 


Fic.4 


sometimes the case for a year or two. If, for example, the ship 
which we last considered had her final completion further pro- 
longed, say for a couple of years, or 
other matters which do not enter into the price which we have 
considered, her cost to the country would be raised, by interest 
lost, to £759,000, and the total loss to the country by delays 
upon this one ship would be no less a sum than £128,500, or 
£98,500 unnecessary loss by delay upon an outlay of only 


spite, Imperieuse, Colossus, Collingwood, Edinburgh, and Howe. 
The loss of interest at 5 per cent. amounts then to £150,000 
annum. The financial aspect is by no means the only one. 
first step then to be taken is to complete at once all ships in hand. 
The next measure suggested was the increase of line-of-battle 
ships. In connection with this the author referred to his well- 
known objection to the plan of construction of the Inflexible, 
jax, Agamemnon, &c., which have armoured citadels and 


deprecates tren has not succeeded in keeping the 
pr 


Dealing with the question broadly, the author divided it under 
the following heads:—(1) Armoured line-of-battle ships; (2) 
unarmoured auxiliaries of line-of-battle ships; (3) armoured 
cruisers; (4) unarmoured cruisers ; (5) torpedo vessels, He did 
the questions of coaling stations, employment of 
occupied of late years in the building and completion of our 
ships. This may be accounted for in many ways, but there is “00,000 21,644 rat 
one cause for it which is seldom assigned, viz., the fact that its 21,644 
importance is not properly and clearly understood by those in 
authority or by others, The annual waste of public money due 
to this cause is so great that, if Parliamentary economists 
realised it, the ou would be so loud as to terminate what is 
she has been allowed to occupy six years in building and com- 
pleting instead of three years. The case is still worse if we 
take into account the long delays which are permitted to 
occur after a ship is all but complete, when nearly the whole 
outlay upon her has been expended—which is the present case of 
— the Conquerer—and she is kept in a state of uselessness, as, is . 
| 
of such a thing, is to add to the outlay the interest upon the 
money invested until its completion. Upon this correct and Pak 
business basis I shall proceed. I will next lay it down as a fact, aoe 
which certainly no private shipbuilder in the country will con- 
trovert, that three years is abundant time for the construc- 
£600,000.” 
Passing to the case of actual ships, Sir E. Reed stated that the 
Edinburgh had been nearly six years building; that on March 
81st next she will have cost £546,350, and will then only be less 
than three-quarters built. When finished he estimated that 
about £100,000 will have been lost in interest, &c. In armour- . 
clad ships under construction he estimated that we have at A 
present over £3,000,000 invested—that is in the Rodney, War- 
un moured ends ‘hese, he pointed out, must be admitted to 
be inferior to the Admiral Duperré, which has the same thickness 
of armour amidships, and a complete belt of armour from end 
toend. Figs. 1 and 2 were given to show the agree and 
Duperré respectively, and special exception was taken to Sir 
Thos, Brassey’s method of reckoning the full tonnage of ships ef 
with unarmoured ends as “armour-plated tonnage.” He 
admitted that there was a stout under-water deck, but that i 
form of protection with cells, chambers, &c., is the characteristic 
of unarmoured tonnage, seg pe Sir E. Reed urged that it i 
was @ most dangerous error to reckon the entire tonnage of 
ships with citadels of very limited length as armoured tonnage. 
He also urged the necessity of looking in the face the fact that 
France is building several very powerful ships, which it is not at 
all safe even to assume she cannot complete in 1886. Sir 
Edward Reed pointed out the temptation offered to France or 
France and some other Power combined to assume a threatening E 
policy and put us at a disadvantage without actually going to 
i : and observed that the present Government, which 
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. Taking an estimate of the strength of the French Navy in 
order to arrive at our own requirements, the lecturer urged the 
fallacy of Sir Thomas Brassey's standard of Qin. of armour, 
which was low enough to include a great many early English 
ships, and of 8500 tons as a limit of tonnage, which happens to 
exclude some extremely powerful French aoe 
modern date of about 7000 tons displacement. 

Sir E. Reed then classified all English ships of his own 
designs as old and subsequent vessels as modern. Having-him- 
self then built some ships with 14in. armour, he fixed the 
modern limit at 15in. Further, he could not treat all French 
ships noted as coast defenders as unable to put to sea because 
many of them are of 5000 or 7000 tons, and certainly would go 
to sea if needed. The French ships, then, are comprised in the 
following list:-——-Admirals Baudin and Duperré, and Devastation, 
Formidable, Foudroyant, Hoche, Magenta, Marceau, and Nep- 
tune, Caiman, Indomitable, Reguin, Terrible, and Furieux. 
These have all from 15in. to 22in. of armour. Against these we 
have only to set off eleven in this country, as shown in the 
following list:—Inflexible, Ajax, Agamemnon, Colossus, Edin- 
burgh, Collingwood, Rodney, Howe, Camperdown, Benbow, and 
Anson. These are set down as making up 51,570 tons, reckon- 
ing the armoured parts only, not 105,030 tons, which is their 
total tonnage. Speaking generally, the lecturer observed that : 
“(1) The British Navy ought to possess some excess over the 
French Navy in ships armoured with 15in. of armour and 
upwards. (2) As British ships no longer are defended by 
armour-belts from stem to stern, but only over the central 
portion for about one-third of their length, it is absolutely 
necessary to make up for this vast deficiency by substantially 
increasing the number of British ships above that which would 
be required were the British ships individually equal to the 


The inferiority of the British Navy to the French Navy in 
ships of 15in. armour and upwards, built and building, as 
already set forth, is of so serious a nature that it becomes a 
matter of duty to inquire what relief can be descried by looking 
somewhat lower in the scale of armour. Let us say in the first 
place above 12in. armour, and in tonnage, above, say, 5000 tons 


of displacement. Within these limits we have following 
ships, French and English :— 
French. English. 
Ship's name. =. +, Ship's name. 
Tonnere .. 5584 
Total .. -. 20,022 Total .. .. 10,820 


The lecturer observed that here we see no relief, but, on the 
contrary, a pronounced disadvantage to the extent of over 
9000 tons, or one large line-of-battle ship. 

Taking Sir T. Brassey’s limit even of 9in. of armour, and 
4500 tons burden, we doubtless find England compare better 
with France, nineteen English ships coming in against six French 
ones. In fact, while we greatly exceed the French in ships with 
12in. of armour or less, France greatly exceeds us in ships with 
15in. of armour and upwards. We, then, abound in weak ships 
of early date, while the French are rapidly constructing 
immensely heavy ships. In view of all this, an addition of five 
fully armoured ships is the least that can be recommended, and 
this would not put England on an equality with France. 

To pass on to torpedo defence, Fig. 4 shows an armoured inner 
bottom, which the lecturer urged would stop a torpedo, and 
cause its explosion to act outside of the outer bottom, and thus 
the ship would suffer comparatively little. 


To come next to unarmoured auxiliaries. These would be 
specially necessary to act away from home near an enemy's 
coast, when a number of light vessels might bs used by the 
enemy. Torpedo boat catchers were recommended—that is 
extremely fast ships with ram bows, and oonyes plenty of 
machine guns. The author also thought that they should carry 
shell guns for the following reasons:—(1) They would often be 
no good, even as auxiliaries, unless they could fire shells ; 
(2) besides their primary use as auxiliaries, they might often be 
valuable for separate service if they carried guns; (3) if without 
guns they would be apt to be kept out of commission in time of 
peace and so to get out of order; (4) if built solely with the 
special means of attack contemplated, t.c., torpedo and machine 

, it is certain that a sufficient number will never be made. 
Sic E. Reed suggested the immediate construction of fifteen 
vessels, if possible. carrying light naval guns, and costing from 
£30,000 to £35,000 each. 

As to fast and fairly armoured cruisers proper, the lecturer 
advocated curved decks from 2}in. to 3in. thick, and not trust- 
ing much to coal, which is liable to be burnt at the moment of 
trial. Of this class of ship there ought to be at least one for 
the Mediterranean, one for the Atlantic, one for the Eastern 
Pacific, one for China and Japan, and one for the Red Sea 
and Indian Ocean—five in all. Their speed should be 
from 19 to 20 knots, and their displacement probably 8000 tons. 
These would be specially necessary to protect our commerce, 
for without them unarmoured cruisers must fail. 

As to unarmoured cruisers, they should have steel decks of at 
least 2in. thick. This, and a reserve of buoyancy and arrange- 
ment of cells made to give security even when the vessel has 
sunk deeper to some extent, Sir E. Reed specially urged ; eight 
or ten vessels of this class to be necessary. 

Torpedo boats proper, the author thought, should be of two 
kinds, the small ones carried on men-of-war, and larger 
ones, 100ft. or 120ft. long and 12ft. or 124ft. wide, such as were 
reeently made by Mr. Yarrow. Fifty of these should be made. 

Now as to cost of all these additions to our fleet, and the 
operations of building. The fast auxiliaries should be built by 


contract. Chatham might finish the Rodney, Warspite, and 
Hero, and undertake one new ironclad. Portsmouth might 
complete the Colossus, Imperieuse, Edinburgh, and Camper- 
down, and three new ships. The fifth new armourclad proper 
should be built by contract, as should the five armoured 


of | cruisers. Two unarmoured cruisers could be built in Royal 


Dockyards, and six by contract. The probable total expendi- 
ture of all this during the next three years would be £5,355,000. 
Sir E. Reed concluded by summing up as follows :—“ Under 
the above programme we should get :—5 additional armoured 
ships of the first class; 5 extremely fast armoured cruisers ; 
8 extremely fast unarmoured cruisers; 15 extremely fast 
auxiliaries to armoured ships; 50 torpedo boats of the first 
class. There are those who will consider the above programme 
extravagant ; I would ask them to remember that the state of 
things at the present moment is this. In modern ships with 
thick armour and heavy guns, built and building, the 
French are outstripping us by armoured tonnage equivalent 
to seven and a-half fully armoured ironclad ships of the v 
first class. I have only pro to proceed immediately wii 
five out of the seven and a-half, of which we are deficient as 
compared with France alone. As to the armoured cruisers, we 
are at present without a single ship of the speed of, say, 18 knots, 
which is proof even to Mr. Nordenfelt’s 6 cwt. gun, firing 2}lb. 
shell. Is there any man in his senses who would deny that five 
is the least number of ships protected by armour at the water- 
line that this country ought ‘to. possess for the security of 
its commerce all over the world? Of very fast. unarmoured 
ships to assist in securing that commerce, I have proposed 
to build but eight—surely a very small number indeed. Of 
the auxiliary ships, fifteen—about one for each of the most 
important of our armoured ships; can anyone doubt that this 
is a most moderate, almost a feeble suggestion? As to the 
fifty first-class torpedo boats, I believe there is no one, whose 
opinion is worth anything at all, who will venture to doubt 
their urgent necessity. On the other hand, to those who con- 
sider the above programme meagre and inadequate—and amon, 
these I fear I may have to reckon my noble friend, 
Henry Lennox, who has taken very much more than a merely 
political interest in this great question, and brought —_— 
ability to bear upon it—I would say that its adoption would put 
us in a position so far superior to our present one that I am con- 
tent to suggest it, conscious as I am that the difficulty of getting 


t. | it adopted will be in direct proportion to the magnitude of 


our proposals. I fully admit, however, that it must be succeeded 
by further earnest effort. Finally, whatever may be thought 
of this me, it should be borne in mind that every por- 
tion of it would tell upon the of the Navy, and the 
safety of the country for a long time to come. The extra ex- 
penditure which it necessitates is but little more than one-half 
the ordinary Navy expenditure for a single year, and whereas all 
save a million or so of the annual eleven millions totally dis- 
appears in wages, clothing, provisions, pay, pensions, &c., at the 
end of the year, the results of this extra outlay would remain 
with us, and would greatly tend to restore to the country that 
sense of security, and to foreign nations that proper regard for 
us, which there is reason to fear are at present greatly wanting.” 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsble for the opinions of our 
correspondents. } 


COOPERS’ HILL COLLEGE. 
Sir,—I have read your leader on Cooper’s Hill Co with con- 
siderable interest, and I ask ission to make a few remarks 
thereon, for it so happens that my youngest son has just passed 


through the college. 
You say, “‘ All that is heard by outsiders concerning the merits 
of the co! comes from men who, having no ical experience, 


whatever, are quite unfit to pronounce an opinion one way or 
another,” Now I fancy myself to be a man of practical experience 
and quite capable of forming a very decided opinion on the nature 
of the training a young engineer should have. 

My eldest son was at the Glasgow University, under Professors 
Sir iam Thomson and Rankine ; and another was the pupil of 
an eminent engineer, so that when it became necessary for me to 
determine what was the best course to pursue to have my youngest 
son properly trained, I had not only, as I believe, the practical 
experience myself, but I had the advantage of the e ience I had 


ful remembrance all with whom he had to do, from the president, 
General Sir Alexander Taylor, downward, through all the hl 
fessors, who one and all vied with each other in encouraging him 
in his work, and in doing all they possibly could, in season and 
out of season, in assisting him. 

As my son was the only one, I believe, who did not rg g" the 
Indian appointment to which he became entitled last July, I think 
it only aint, when Cooper's Hill is being assailed from so many 
quarters, that I should give my testimony in its favour. 

St. Neots, November 25th. Gro. Bower, 


BULLI WELSH COAL, - 

Sir,—The of a under the head of ** Notes 
and Memoranda,” in your issue of LithwJuly last, and the possible 
injury which its contents may be to my company, must be my 
excuse for addressing you, and asking a small space in your 
valuable journal. 

I fail to understand why your correspondent should seek to 
publish the statement alluded to concerning our coal, unless he is 
of opinion that merchants and owners consider the value of Bulli 
ona par with Welsh. If so, his experience must be limited. It 
has never been so estimated by those in a position to judge, and, I 
am afraid, will never rank so high. The whole of the engineeri 
— give Welsh coal jally Nixon’s navigation—tle 

oremost rank among steam coal, and justly so; and the engineers 
know how to burn it second place elsh, 
when speaking comparatively of the Australian mines, com- 
pany have never, nor do they wish to, place a value on their coal 
which it does not 

Your correspondent would do well to name his steamers, and I 
can then ascertain if it was really Bulli coal which his vessels were 
supplied with. I claim to have a right to ask this, when such a 
depreciatory character is given to my company’s Your 
correspondent is at perfect liberty to write under a nom de plume 
if he wishes. It would be interestiag if he were also to state 
whether the fire-bars had been widened, whether the coal had been 
fired lightly, whether the fires were forced, whether he had good 
stokers, and whether his steamers possess a good draught—as all 
these points must be notified and attended to in order that Bulli 
coal sage economically and satisfactorily consumed. Our 
colliery been working for upwards of twenty-two years, and 
has always maintained the leading position amongst the mines of 
the southern coal district of this colony. 

I cannot refrain from placing a few teats before the circle of your 
readers—whom the information given by your ent is 
intended to reach—which will per cause them to 
inquiry about Bulli coal before accepting the dictum of your 
correspondent as to its merits:—(1) We have coaled the Orient 
and Pacific Steam Navigation Com ed steamships since they 
commenced to run from () e have ‘ormed similar 
work for the Californian Mail Line since a 
ago between this port and San Francisco. (3) The British Navy 
have taken all southern coal from us for | 
excepting two years, which two sister collieries sec 
without tion from my com . (4) The Messageries 
Maritimes pany procured their year’s supply in Australia 
from this company ; and I have no doubt but that we could have 
obtained this year’s contract, but were disinclined because of their 
requirements clashing with those of the Orient Line. (5) The 
steamers belonging to the Australasian Steam ye ory Company 
used our coal to advantage for years. We declined to tender 


lately because of other heavier orders being pressed upon us. (6) 
The Eastern and Australian Mail as a regularly 
for after they started in Sydney. e have been unable to 
tender for the last two years. 


(7) Messrs. Money, bay ge and 

Sons’ steamships have used nothing excepting Bulli coal for years. — 
The whole of the above companies have tested most, if not all, the 
other descriptions of coal produced in Australia before finally 

aalding in favour of Bulli, which fact should be surely sufficient 
proof of the value of the coal for steam purposes, as six of those 
above mentioned are sea-going companies. 

If you will allot me a little extra space, the following extracts 
from engineers’ reports would speak for themselves :— 

From Mr. Black, chief engineer of s.s. John Elder:—“ I find that with 


and found them only second in 


From Mr. et, chief engineer s.s. Kent :—‘' Of a quality such as to 
ensure same amount of steam on the boilers as with English 
coal, with only a small percentage of extra consumption.” 

From Mr. R. Wildridge, superintendent engineer to E. and A. M. s.s, 
Company :—‘‘ I have much pleasure in recommending the Bulli coal for 
steamers’ use. The np is a copy of abstract of voyages of the s.x. 
Brisbane, same dist, and circumstan: The saving is considerably 
in favour of the Bulli. mails from Sydney to 
using Newcastle 
under weigh, 97% 
consumed, 893 tons; av 


hours; distance run, 10,559 miles 


gee from the course of studies my other two sons pursued. . ; average consu coal, lon. 
it had been a condition that my son must go to India the former, Dut being Bullt with 
on the termination of his *s Hill course, I should not have | 70 tons of coal, which i d the ption 10 cwt. per day:—Time 
sent him there ; but as this restriction was removed, I determined, a, weigh, 985 ge ; Fg run, 10,322 miles aA cont eonoumped. 172 
after the fullest investigation both in and on the Conti- 3 average speed, 10°48 knots ; ar the CO, ; 
* in the round , 141 tons. of steam abundant 
went, to do so, and I have every senson to well satisfied with the on last trip. found «spe of tartar of an between the 
resul furnace same ckness ive the results. 
admitted, except those who — the standard of a somewhat of it. Gro "Baill Goel Stining Dorn 
severe examination, nor who did not enter into an undertaking to Sydney, N.S. W. ber 18th any: 
to India on the termination of their college career. At abi +» Septem! E 
that time the supply of properly qualified engineers was not equal | [While admitting the value of the facts 


to the demand, and that per was sufficient justification for the 
establishment of Cooper’s Hill; but it was soon found that to pass 
an entrance examination did not ensure that the whole of the men 
who did so pass trained into useful eers ; for it is 
my experience that no amount of culture will make an engineer of 
a man if he has not the requisite amount of genius for the profes- 
sion ge with. A certain amount of be com- 
municated, but not sufficient of that varied kind which go to the 
formation of a well-qualified engineer. India required special men, 
and it was essential that they should know the language of the 
Presidency in which they would be stationed, and therefore, so 
far, the Government were, in my opinion, right in undertaking the 
training of those upon whom devolved the carrying out of im- 
t gets works. When fewer public works were required a 
number of men were also required; but as veces ill was 
there, the Government very wisely said, ‘‘Let others have the 
advantage of the College which we have founded, but as an incen- 
tive to those who enter, the number of appointments we have to 
offer shall be to competition, and the fittest among them shall 
have them.” en the resolution was come to I took advantage 
of it, and although my son out with great distinction, 
having been elected a scholar the second year he was there, and a 
the appointments, y id not accep or 
that he should remain at home. 

I see no harm in Cooper’s Hill advertising itself any more than 
in colleges and schools all Jand over doing so. The money has 
been expended, and surely it is wisdom to keep the place as near; 
full as possible, so that it may the nearer approach to a self. 


su) institution; and I think, when it is known what 
splendid training there is there, and that the prizes are Indian 
appointments, there will be no lack of competitors, or of those 


who, like myself, desire to have their sons well trained for pro- 

over my son’s tole ing at Cooper’s Hi been spent, and it 
eminence, taking hing into consideration. this I am 
certain, that my son ever look back upon his connection with 


Cooper's Hill as the happiest of his life, and he will hold in grate- 


eS by our corre- 
spondent, we must observe that there is, we e, no doubt as 
to the general of the figures published in July by us as 
obtained on board several steamships, and confirmed by experiments. 
There is, on the other hand, no doubt whatever that furnaces and 
tubes made for Welsh coal are not suited for Bulli coal, and that 


with larger and tubes, 
be obtained Australian 


and bars, resul| 
E.) 


TIDAL ACTION, 


Srr,—Mr. Snowdon’s reluctance to explain how the high water 
passing Van Diemen’s Land every twelve hours becomes a monster 
wave is remarkable; also his statement that it must be impossible 
for paneer waves of { magnitude to be generated in the 
northern hemisphere. at statement, taken as a reply to my 
inquiry whether the change from high water to a monster wave 
Souk ghane simultaneously in North-Western Europe, seems to imply 
that Mr. Snowdon iders the tidal wave is generated 
in only one place over the whole surface of the globe, and that, 
though the moon revolves round the earth without any diminution 
of her wtb she can produce only one tide, and that but once in 
twelve hours. 


I take the following extract from Brande’s “ Dictionary of 
Cine &c.,” in which the writer, bly Mr. Ansted, 


presuma! 

erring to the moon’s influence, says:-—“‘ The gravitation to the 
earth’s centre of the particles nearest to the moon will therefore 
be diminished, and consequently, if allowed to move among them: 
selves, they will rise above the general level. In like manner, the 
moon’s attraction on the most distant particles being less than on 
the central, their relative gravitation towards the centre will also 
be diminished, and the waters will consequently be hea; up on 
the side of the earth which is turned away from the moon.” 
remarks clearly point to a twin-birth, and such, as far as my read- 

the equilibrium theory as gen ° ’ , as the 


— 
FIS.S 
| From Mr. Bruce, chief engineer of 
\ used them on board for some years past, 
\ quality to the best Welsh coal.” 
| 
\ A 
on in turn. 
Mr, don will now, perhaps, perceive how important it is 
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that his views should be put clearly before the world, and that he 
should explain how it is that high water becomes a monster wave 
when it passes Van Diemen’s Land. Perhaps Mr. Snowdon is not 
aware that Sir William Thomson, after discussing tidal observa- 
tions made at Toulon, observed that the coincidence of phase of 
the main lunar and solar semi-diurnal tides, happening some four 
or five hours after the time of new and full moon, would point to 
the conclusion that they were wholly generated in the Mediter- 
ranean, and were scarcely, if at all, influenced by any action from 
the North Atlantic through the Straits of Gibraltar, 


uming 
the general ow of the tides is westward, but is he aware that 
throughout 


by Admiral hewell, Professor Haughton, and also 
Sir William Thomson, as shown above; this should encourage 
Mr. Snowdon to explain his views clearly and distinctly. I have 
read Mr. W. Raleigh Browne’s paper on estuaries with considerable 
interest, though, unfortunately, there are some marked differences 
between his views and mine; some of which I may as well note, 
as incidental to the present discussion. I do not see that the pro- 
of the tide is wave-like. In very calm weather I have 
frequently observed the tide to rise without anything more than a 
slight ripple on a flat beach due to the fall of the water from its 
ht elevation. 
miral Beechey mentions a spot in the Irish Sea in which the 
water rises from 16ft. to 20ft. without any visible horizontal 
motion of its surface; and the writer quoted above from the 
Dictionary of Science, &c., especially observes that the pr of 
the tide is not wave-like, though he has made use of the term 
tidal wave. Since the a the crest or ridge of the tide is 
usually much ter than that of tidal currents, I do not see 
how it is possible to have any great inrush of sea water. Taking 1 
velocity of fifty miles an hour for the ridge and ten miles for the 
current, it is clear that the water must be outstripped by the ridge 
in a short distance. 

I think it is unfortunate Mr. Browne has not used the word 
head as synonymous with crest or ridge, and substituted the word 
foot for it. It is very desirable for technical terms to be used as 
much as possible in the same sense by all writers. 

Should Mr. Snowdon or any of your readers care to see a fuller 
exposition of my views on the ‘genesis of tides, I would refer 
them to the article you did me the honour to insert in June and 
July, 1882. JosePH Bovtr. 

Liverpool, November 24th. 


THE EFFICIENCY OF FANS. 

S1r,—The correct figures given in your editorial note to m 
letter of with the above title, inserted in last weeks 
issue of THE ENGINEER, resulted actually—as they were in 
presented in the paper read before the Institute of Mining ag 
neers at Dudley—from one of several experiments made, with the 
assistance of a serying lad, at Mr. Capell’s residence at Passen- 
ham by Mr. Capell and myself, on some of his fans, in July last. 
It was not mentioned in the paper, but it would yet be well known, 
I believe, to members of the Institute who were present at the 
meeting, and who are acquainted with the hand use of many of 
Mr. Capell’s fans, that during a series of trials of about an hour to 
which those small ones were submitted, the only driving power 
used—when I did not occasionally take the task myself—was that 
of the lad turning the winch handle of a large wheel, from which 
a belt was carried to the fan. The necessary exertion was not great, 
and nothing approaching to what I have known reached at a winch 

, in strenuous trials of their ing powers, by a class of 
grown-up students, to one-fifth, and sometimes even to one-fourth 
and one-third, of a horse-power, for a few moments. I would esti- 
mate it rom frequent measurements of winch- 
handle work among strong F gage am. at about, and certainly not 


tulating note—0'3-horse power the 
miners’ rule, 0°095-horse power by my amended rule, and 0°227- 


best with 
from admi t the net power expen upon the 


must be less?” 


It does not devolve upon me to explain where work was derived 
from which was never done. But if I am asked to explain how a 
flow of energy of motion greater than the power exerted made its 
appearance in the air, I reply to this that energies of motion, and 
T am inclined to add also energies of form and of other attributes 
of matter and motion, reside in moving matter two and two, in 
latent states of neutral alliance with each other. The action of 
work, or of transformation of energy from one of its dual forms to 
another, consists always of a p tory stage in which the 
neutral dual-alliance of energy is broken up, and it emerges in two 
— of equal associated quantities, but of different descriptions, 
into sensible forms from its latent state. This severance of energy, 
and its dual manifestation whenever transforming work is used 
upon, or done by it, although conditional to work-performance, 
involves no exercise of work itself; and such a wide expanse of 
illustrations of the principle occurs in every part of physics, that 
in the reliance which I place in its undeviating validity as a general 
law of all processes of work, accomplishing transformation of two- 
fold energy by some tasking contravention of friction to effect it, 
I have even been led to doubt whether energies like those of heat 
and electricity, for example, are really energies of simple motions 
and may not more proba ly be energies of form and multitude, an 
of other similar attributes with which we know that equally with 
place or pose and transportability in space, matter and the motions 
of matter are invested. 

So different, however, is this idea of en in general from the 
currently received opinion that it is all alike in some way energy 
of simple motion, instead of also partly energy of s attributes 
of grouped motions, that rather than anticipate conclusions in a 

uestion of which the solution may possibly remain yet for a long 
e in suspense, I prefer at present to test contending views in 
their wide range of applications very carefully and cautiously, 
noting only when oe arise, such illustrative evidences of my 
view’s correctness, as the results obtained in trials of Mr, Capell’s 
fans seem naturally to furnish, in order to let them serve as 
stepping-stones, if they may ultimately have such rare utility. 
whereon to raise gradually and to rest securely an efficient eral 
science of the nature, laws, and mutual relationships to each other 
of work and energy. A. 5. HERSCHEL. 
47, Newcastle-on-Tyne, 
ovember 24th, 


[Does Professor Herschel believe, we shall not say in pacceal 
motion, but in the creation of energy? On our sho the energy 
in the moving air is ‘227 of a horse-power in a certain experiment, 
and this + has been produced, according to Professor Herschel, 
by ‘005-horse power. Put in another form, 95 expended horse- 

wer developed 227-horse power. is an enormous margin. 
Allowing for very reapeetal losses, if a fan were mounted as a 


fan, and leave a deal over. If not, perhaps Professor 


motor in the suction pipe, it ought to be able to drive the exhaust 
Herschel will say wey not.—Ep. E.] 


COMPOUND ENGINES ECONOMY. 


Sir,—In the interesting description of the tandem compound 
engine d and constructed by Messrs. Worth, Mackenzie, 
and Co., which appeared in THe Encinger of November 7th, 
it is stated that the dimensions of the cylinders for this engine 
were designed in accordance with the rule given in THE ENGINEER 
of October 17th, 1879. I have more than once perused the 


t | instructive article in which the rule referred to appeared, together 


with the very conflicting views which appeared in the subsequent 
correspondence, as exp in the various methods for calculating 
the dimensions of the cylinders of compound engines to give out a 
certain power, ranging from the rule-of-thumb formula of Mr. J. 
Turnbull, jun., to the abstruse and, to myself, unintelligible 
formula of Mr. N. P. Burgh. In THE ENGINEER of November 28th, 
1879, a letter appeared from a correspondent signing himself 
“ P, H.,” containing a suggestion which received the editorial 
approval, that the fen aad correspondents should each give 
dimensions of cylinders for a compound engine to give outa certain 
horse-power from a specified initial pressure—a suggestion which 
was never acted upon. After an interval of five years, an engine 
at length appears on the scene, accompanied with diagrams giving 
results practically identical with what was expected in accordance 
with the rule made use of, namely, that of THE ENGINEER before 
referred to. With regard to the rules which appeared in the 
subsequent correspondence, this result agrees substantially with 
the rule given by Mr. J. Henry, is below the results of the too 
mathematical and unsafe rules of Mr. P. H. Smith and ‘‘ Un- 
employed Draughtsman,” and is no less than 25 per cent, above the 
result due to the rule-of-thumb of Mr. J. Turnbull, jun. 
November 25th. G. J. CLARKSON. 


S1r,—In reply to the letter of ‘‘Graduate,” in your issue of 
November 14th, we beg to say that he is in error as to the final 
ures in the high-pressure cylinder, and the initial pressure in 
the low ; but the fault is ours in not having given the scale with 
the diagrams. The high-pressure diagram was taken with 
Richard’s indicator, 801b. spring, scale »,; and the low-pressure 
diagram with another Richard’s indicator, 351b. spring, scale yy. 
Measured with the scales supplied with the indicators, we find that 
the terminal a at the top of the high-pressure cylinder is 
5b. higher than the initial pressure at the bottom of the low-pres- 
sure cylinder ; while between the bottom of the high and the top 
of the low-pressure cylinders the gap is 2lb. But we may mention 
that the diagrams were not taken simultaneously, but as quickly 
one after the other as one man could manage to take them ; and, 
as your ee will know, the work in a sawmill is very 
variable, and therefore the pressure in the top cylinder may have 
varied slightly before the diagram of the lower cylinder was taken. 
With reference tu cost of fuel, the price is about 7s. per ton 
delivered at Stockton; equivalent at the cost given to about 6} cwt. 
per day. But this is supplemented bya portion of the sawdust 
and shavings made in the mill. 
We herewith beg to enclose original diagrams, and Messrs. 
Forster, Brotherton, and Co.’s letter as to consumption of fuel. 
Stockton-on- ber 8th, 1884. 
EAR Sirs,—In re our we sa our 
account Ser wes for the ‘ola £99 8d.; and for 
the one you supplied £34 7s, 9d.—Yours 


(Pre Foster, Brotherton and Co.) 


This letter we consider better evidence of the success of the 
engine than any isolated trials could possibly show. 


R. TINKLER. 
Vulcan Engine Works, Stockton-on-Tees, 
November 20th. 


BURSTING CANNON, 


Sir,—In your comments last week on the bursting of the Gin. 
gun at Gibraltar, you mention the liability of cannon being burst 
the entrance into the bore of a bullet from a machine gun; 
that the effect of obstacles in the bore is unknown. Many 
years ago I experimented by laying small obstacles in the bore of 
such cannon as were within my reach, from which I found that, 
by what may be termed internal spiking, any cannon loaded with 
iron shot can be burst in the firing of it by simply inserting a small 
spike point foremost in any part of the bore, but that the most 
destructive effect was produced by jamming the spike between the 
shot and the bore. 

I wrote in November, 1876, to the War-office offering to send a 
bullet available for the usual purposes, to be fired from the shoulder 
from an ordinary rifle, containing a spike, which, if entered into 
the mouth of a cannon, will have the effect of bursting it when- 
ever fired charged. I received an answer that I need not trouble. 

I enclose my address for any of your readers that may be 
curious in the matter, but for reasons which I can Po eee 


‘ovember 25th. 


JOURNAL FRICTION. 


Str,—In Professor R. H. Thurston’s article on “ Journal Fric- 
tion,” which you published on 21st inst., I observe that he assumes 
that he was the first to explain the method given of investigating 
the circumferential distribution of pressure on a journal. 

I do not know when Professor Thurston discovered this method, 
but I worked it out and taught it to my students ten years ago. 
never described it, however, as an accurate method, because the 
intensity of pressure is not proportional to the normal displacement 
of the surface, as Professor Thurston says it is ; but to the ratio of 
that displacement to the thickness of the metal, and the metal is 
not usually of uniform thickness. As reported, Professor Thurston 
says that the maximum pressure eq’ two-thirds of the load 
divided by the diametrical section. This is a mistake for four- 


thirds. Fora close-fitting journal the ratio is* or 1°27. 


An equally important investigation not noticed by Professor 
Thurston is that of the distribution of the pressure along the 
length of the journal. This depends on the stiffness of the journal 
against bending. If it springs the pressure is heaped up, chiefly on 
one part of the length. The ean is, of course, a complicated 
one; but it should always be borne in mind that the bending in- 
creases very rapidly with the length of the journal when there is 
unsymmetrical ~——> as in overhanging crank pins. 

College, Birmingham, Rosert H, 
November 22nd. 


THE ROCKET. 


Srr,—I hasten to correct a mis-statement which I made in my 
letter of last week. It had quite escaped my memory that Rocket 
cylinders as they now are in Kensington Museum are nearer 
horizontal than they were in January, 1831. When this change 
took place no one seems able to tell us, so that “‘ Philo” is right 
in that fact. All my other statements, I believe, are quite correct. 
With reference to Mr. Stannard’s remarks about my sketch of 
Northumbrian, I find [have anotherillustration of the Northumbrian 
made about the same date, and they are both so near alike, that I 
am very much inclined to think they are near enough a representa- 
tion of what the Northumbrian was like on September 15th, 1830. 
I have Mr. Henry Booth’s copy—an Act for making and maintain- 
ing a railway or tram road from the town of Liverpool to the town 
of Manchester, with certain branches therefrom, all in the county 


| of Lancaster, 5th May, 1826. The book contains several other Acts 


of Parliament, also three pages of memorandums referring to the 

Liverpool and Manchester Railway, with Mr. Henry th’s 

au’ ph, 1830. Isaac W. Bouton. 
-under-Lyne, November 25th. 


BOILER EXPLOSIONS, 

S1r,—In your article on boiler explosions in THE EncinzEr of 
November 14th, you compare a 
boiler explosion to the escaping of 
a soda-water cork. The illustration 
is as simple as it is true; and you 
show that the fragments of a boiler 
receive their velocity after they 
have parted with the boiler. Now 
could the fragments not be arrested 
in their flight by such an arrange- 
ment as shown in the accompany- 
ing sketch, which shows a boiler 
in section, and a hoop joined by 
a spiral spring encircling the 
boiler? By using a sufticient 
number of these hoops, would 

they not arrest the fragments of a boiler in the event of its 
ing ? 


WINTER. 
November 20th. 


ELECTRIC LIGHT CABLES. 


Srr,—I am a good deal amused by the letter of Mr. James 
Johnstone in the current number of your journal. He commences 
by saying that the laying of the Berthond-Borel cables at Greenock 
in sand is “a + mistake,” because he has noticed that lead 
water pipes are less corroded in clay soils than in sand, and that in 
sand they will not last seven hundred years, whereas in peat moss 
they remain as good after lying buried for that period as when 
first laid. Now, it is well-known that pure sand can itself have no 
chemical or corrosive action on lead, and it is not intended to lay 
the Greenock cables in chemically c ed sand. I do not think 
however, that Mr. Johnstone has ully read your note, for 
he had he would have noted that the cables, besides having their 
two sheathings separated by a layer of gas-tar, were to be painted 
over with tar before being laid in the sand. The object of tarring 
the outside of the external lead sheathing is simply to protect the 
lead from chemical action, and a most complete protection it is. 
Indeed, it is the presence of tar constituents in the + that 
explains why lead is so well preserved therein; and Mr. Schunatinha’s 
letter, instead of showing that the Kinetic Engineering Company’s 
method of laying their cables is a great mistake, gives the best 
possible evidence in its favour. 

J. G. LORRAIN, 
Proprietor e Kinetic Engineering Company. 

37, Brooke-street, Holborn, E.C., 

November 25th. 


AMERICAN NOTES. 
(From our own -) 

New York, November 15th, 

THE only new commercial feature this week is the increase in 
the surplus reserve of our banks, to upwards of 35,000,000 dols. 
above _ requirements, due to the continued influx of gold from 
across the water, which it seems that the extreme rate of 5 per 
cent. by the Bank of England cannot arrest. Second to the 
increasing supply of currency from interior banks, as compared to 
the former week, the past week has shown an increase in the 
volume of business throughout the country, a slight decrease in 
the number of failures, and a better spirit in trade circles gene- 
rally. The political ml com has blown over, so far as business 
interests are conce: , and both sides have accepted the unex- 
ape result in a quiet way. The protection element professes to 

assured that tariff agitations not be renewed. The move- 
ment of cotton from the South to shipping points is increasing, and 
a very active distribution of corn wheat is going on throughout 
the interior. During the past two months twenty anthracite 
and twelve bituminous furnaces have been blown out, eae, Soe 
number now in blast to eighty-six anthracite and bp aes itu- 
minous, with a total weekly capacity of 66,000 tons. Special efforts 
are being made to widen the market for southern pig iron in the 
North, and several transactions have just closed at 
Philadelphia, which will o a market there for upwards of 
10,000 tons at once, and likely lead to an increased demand, o' 
to the fact that it is delivered at that point, and can be deli 
at other ports, at about 1 dol. below competing irons. 

All other branches of the iron trade are extremely dull, with the 
exception of steel rails and pipe iron, the demand for which is 
active. Orders for three months’ output have been secured. 

The cholera scare is likely to result in a prohibition of rag 
importation. Our bread-stuffs e for October this year, foot 
up 11,541,112 dols., against 14,746,994 dols. for the same time last 
year. Our cotton crop this year will be larger than last. 

The Trunk line war of passenger rates still continues. 

The American Society of Mechanical Engineers held their fifth 
annual meeting in this city on the 7th inst. It is likely that the 
tariff question will be brought up in Congress this winter, in spite 
of the belief of protectionists to the contrary, and notwithstand- 
ing the fact that sixty-three of the 153 members of the House who 
eee ee Bill have been left at home, for one cause 
or another, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Orvers for finished iron have not increased in the interval since 
last report. On the contrary, certain makers announce this week 
that business has become increasingly tame. Some mills are now 
standing for want of contracts, and it is not in all instances easy to 
keep the other portions of the works going. Those makers are 
best off who are well known in the trade for the energy which they 
display in looking up business. Such firms do not much complain, 
at the same time they will not prophecy concerning the probable 
prospects for the new year. ; 

Best sheets, and sheets for the galvanisers, are in more steady 
demand than any other branch, but even here there is not at pre- 
sent much to boast of, and certain makers of best sheets state that 
during the past few weeks they have been unusually quiet. Best 
tin-plates, a branch that is much affected by the stamping sheet 
firms, show a little better demand for Australia and the United 
States. Prices, however, are very unsatisfactory, and lately 
certain of the makers have steadily refused to entertain merchants’ 
offers. Working-up sheets are quoted by the best firms at £10 10s. 
er for singles ; soft steel singles, £12; and charcoal sheets, 

. i merchant sheets are £6 15s. for singles, and gal- 
vanis' ing sheets, £7 to £7 5s. 

I understand thet Messrs. Jno. Knight and Co., of the Cookley 
Ironworks, are still debating the suggestion that they should 
remove to the North of England, but that no decision has yet been 
arrived at. They want immediate relief from the oppressive rail- 
way rates, and no relief at present ap likely. 

e demand for “‘ list” bars and other sections of best merchant 
iron remains dull, and bars range from £8 2s. 6d. to £7 10s. A 
change in the nership is occurring in the celebrated firm of W. 
Barrows and Sons, Tipton. Mr. W. Barrows and Mr. W. T. Bar- 


rows retire, and the works will, in the future, be in the bands of 

market quo ions for mi iron an 


| 

| 
| 
If tides, however small, are generated in the Mediterranean, ; 
there cannot be any insuperable obstacle to their generation in the 
progress 18 eastward, Le 18 nO re equill- 
ium theory, as generally accepted, has been deemed inadequate 
a minute, at the best - of the trials. Of the three _ | 
‘ orse power by that upon the air’s velocity at the fan inlet { ; 
fan inlet, or 7490 foot-pounds per minute, Iam quite convinced 
that no work approaching to this was during the trials ever done 
upon the wheel. In all the attested trials of Mr. Capell’s exhaust ; 
fans with which I am acquainted, and which I have examined for 
this purpose since addressing you last week, the same condition has 
been verified, that the power accumulated in the velocity of the 
air was greater than the power bestowed upon the pulley of the 
fan. But how are we to reconcile this with the statement that it 
i 


THE- ENGINEER. 


Nov. 28, 1884, 


into this district, and it is believed that 


are in erate uest e pil sters. 

foreign makes still favour buyers. Derbyshires are an average of 

42s. delivered to stations, and Northamptons of 40s. Native part- 
pigs are 42s. to 45s., and cinders 35s. to 40s. Messrs. 


Mr. 
Board, 
reduction in 
folly for 


the i For example, the Northampton line now 
enters the station over a large viaduct of sixty-five arches, and the 
Stamford line takes a circuitous route, and is carried by a new 
viaduct of thirteen arches. portions of the work are 
Only a section of the huge island plat- 
forms, 470 P ey long—the | in —is at present in 
hand, but fine of buildings which will occupy the centre 
of the platform is nearly finished, so far as masons’ work is con- 
cerned. i this first instalment will be ready for use 


It 
early in the New Year. The station is to be covered with a 
some 


for the general work. 

Smethwick, near Bi , has determined to claim to be 
on the size the town, but on its commercial importance. It 


as Chance’s glass works, e's engine machinery works, 
those of the Patent Nut and Bolt Company, the Soho Foundry of 
James Watt and Co., Nettlefold’s screw works, and the works of 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
Manchester.—Business in the iron trade of this district continues 


rates. 
good attendance in the Manchester Iron 
on Tuesday, but the weight of actual business doing was 
Lancashire pig iron makers continue to book moderate 


on the basis of 41s. for forge 
2% per cent., delivered equal to Manchester, and there are distri 
brands to the general 
45s. 


qui rates are about 42s, 6d. to 43s. for Linco! up to 44s, 
to 45s. for Derbyshire, less cent., delivered here. In outside 
brands quotations for Mid remain without material 


change, but for Scotch iron there appears to be in some quarters a 
isposition to take a little less money. 

or hematites there is still only a poor demand, and although 
were a few weeks back, good 
oundry brands delivered equal to Manchester do not average more 
than 53s. to 54s., less 24, with sellers in some cases still open to 


take under these figures. 
In the manufactured iron trade business is d 
one or two of the leading finished ironworks in 
employed, makers generally appear to 


and although 


are 
still kept well be getting 


. | towards 
£5 10s., with 


are concerned, similarity that may exist can scarcely 


to 
is | ilumination—for 
prised —— would be more generally 


short of work, and more anxiety is being shown to secure orders, 
For good Pango bars delivered equal to Manchester, £5 12s. 6d. 
remains the basis of quoted rates, but prices show a tendency 

weakness, and there are local brands to be got readily at 
good North Staffordshire bars to be bought at 
£5 11s. 3d., and it is only in exceptional cases that makers are able 
to hold out for the full rates. Local made hoops average about £6 
to £6 2s. 6d., and sheets £7 to £7 2s. 6d. per ton. 

There is no material to re} with regard to the condi- 
Son Re ageing es, with the exception of one or two 
branches that are still kept well employed, there is a continued 
falling off in the new wor! 


giving out. 
As the question of safety lamps continues one of considerable 


ence amongst it will be of interest to give 
a few particulars respecting the Wolf lamp, which I have had an 
opportunity of i ting at the works of Messrs. Schaffer 
Budenberg, ester. This lamp has already been brought 


Manchester 


toad 


under the notice of the logical Society, where it 
was very fav bly upon, as I ted in my “‘ Notes” 
at the time, but there are covanal inaeatiee details in connection 
with it which were not then gone into that I may nowadd. It 
may, perhaps, be as well first to correct a misapprehension that 
seems to e: judging from the reports of some of the trials of 
safety me which have been made, that the “ Wolf” is practically 
a Marsant lamp. So far as the special features of the agp = 
the arrangement of the double gauze. With 

regard to one of the main features of the Wolf lamp, the arrange- 
percussion paper and a s' mer opera y & spring a - 
ment outside the lamp, and which emits a flame sufficient to ignite 
the volatile mineral oil with which the lamp is fed, a question was 
raised at the Manchester eee Society whether this would not 
be such a contravention of the Mines Regulation Act, which strictly 
—r the taking into the workings of a mine of any appliance 
‘or re-lighting lamps, as to prevent its introduction into the col- 
lieries of this country; but I understand that a tacit permission 
has been given for its use, and the lamp has already been experi- 
men‘ introduced. In fact, it is difficult to understand how any 
ical objection could be raised to the lamp on this ground, as 

e ent for re-lighting certainly does not introduce any 
element danger, but, on the other hand, effectually removes 


This | any temptation a miner might have for opening his lamp 


for the purpose of re-lighting, rather than travel a long distance to 
the lamps’ station, se it might prove of + advantage in case 
of an accident, where a safe means of re-lighting a lamp on the 
spot was essential. The locking of the Wolf lamp is, however, so 
arranged that it is practically impossible for it to be clandestinely 
re-opened. The lamp is locked by an internal spring, which can 
only be drawn koae tera powerful et specially constructed 
for the pam, which would, of course, be kept in the 
possession of the officials having charge of the lamps. Another 
important feature is that the light will continue to burn with the 
lamp in almost any position; one of the disadvantages of the 
Marsant and similar lamps being that the light is extinguished in 
the event of the — Ss tilted over to anything like an 
acute angle. The g tube surrounding the lamp is also so 
arranged that it is held in position with ient to allow for 
expansion in the case of extra intensity of heat, is therefore 
not so liable to break from this cause as is the case with many 
lamps which have exploded under tests when the burning of gases 
inaid ide the lamp have produced a heat which the glass has not had 
the means of withstanding. The Wolf lamp, as I had an oppor- 
tunity of witnessing, is also self-extinguishing when placed in the 
midst of explosive gas, and, judging from the experiments which 
I saw made with the lamp, it certainly seems capable of meeting 
very successfully the difficulties ing the production of an 
absolutely safe, and at the same time workable lamp for mine 
purposes. In addition to the lamp itself, there is a very ingenious 
arrangement for supplying the exact quantity of oil required; 
whether the lamp be empty or partially filled, the vessel contain- 
ing the store of oil is fitted outside with a glass measure containing 
the exact quantity for the supply of one lamp; the oil 
through this measure, and by a syphon fe me the outflow is 
immediately the lamp is filled, w it has required a 
or only a ial supply, and the measure is then automatically 
re-filled in readiness for the next lamp that has to be supplied. 
The members of the Manchester desea ion of Employers and 
es on Saturday last visited the Rochdale-road orks of 


Manchester tion, which, I may mention, are the only 


arrangement worked by hydraulic power, and the other the charg- 
ing and drawi actuated by compressed air, invented 


and patented by Mr. John West, C.E., late chief engineer to 
tho Manchester of tee Assocation, 


held in the evening at the Manchester ical School, Mr. 
Ashbury, C.E., the president, in the chair, Mr. West read 
a on ‘‘The Manufacture and Distribution of with 


erence to Modern Appliances and Machinery now employed 
at ” In the course of his , Mr. West observed 
that the last < had had the 
witnessing was ’s nt triform group gas li 
which had been outed tt the entrance to Belfast h, and 
which had an power estima q 
candles. the previous week, when passing 
he had been struck with the 
ght of th power of this light, which, in his opinion, was the 
ht of the future for large and important lighthouses. [With 
the various applications of gas other than as a means of 
cooking, heating, and the motive-power of 
knowledge of their advantages. In the di ion which 
‘ollowed the , Mr. W. R. Chester, of the Manchester Gas- 
works, suneshot that it scarcely reflected credit upon the metro- 
is, that hand labour was still employed in the manufacture of a 
rtion of the gas made at the London works. 

In the coal trade the recent winter-like weather has given a little 
more animation to the demand for house fire consumption, but not 
to such an extent as to have any material effect upon the market. 
With this exception the condition of trade remains unchanged ; 
there is still generally a dull tone, — are — with many 
of the pits not working more than four to five days a week, and 
round coal continues to be offered in quantity for prompt delivery 


prices | at very low figures. At the pit mouth prices average about as 
under 


Best coal, 9s. to 9s. seconds, 7s. up to 8s.; common 
house 6s. to 6s, 6d.; and forge coal, 5s. 6d. to 6s.; 
» 48. to 5s.; and slack, 3s. to 4s. per ton according to 


Ships has been quiet, with steam coal delivered at the high 
so gi aaa Garston Docks, to be got at about 7s. 3d. 


ted 
long 

whole, bear out this hope, and makers consequently do not care to 
book extensive contracts except at rates more in their favour. The 
deliveries as published show an advance on previous wee! The 
output is considerable, representing about two-thirds of the 
capabilities of the furnaces. Stocks are not increasing. Quota- 
tions this week are about 45s. to 46s. per ton net at works for 
mixed er samples, and 43s. to 44s. for forge and foundry 
samples. There is no special e to note in the steel trade 


d the . Works are fairly well employed, although 
there are many mills that are not running. Seles tn ioe toe 
both home and f consumers are of extent. Prices 
quoted are ordinary parcels at £4 15s, to £5 per 


ted as equal to 2,600,000 end 
ing Belfast 


ton. Hoops and wire works are busy and developing. Other 
departments are but indifferently employed. Shipbuilders have 
booked some good concessions, and — with the New Year or 
soon after to be better employed. | and coke are selling a 
little more freely, although prices have not advanced, Shipping 
quiet. Iron ore in limited request at last week’s rates, S are 
heavy at mines, 


— 


THE SHEFFIELD DISTRICT, 
(From our own Correspondent. 

Ir no news is good news, the local armour-plate makers ought 
to feel satisfied that the telegram from Rome, intimating the pre- 
ference of the Italian ay Oi Marine for French—all-steel— 
plates, cannot be correct. I find, however, that the absence of 


and | uthoritative intelligence from Italy is causing some fear that the 


news may be accurate after all. As yet, however, the decision of 
the Italian Government, if it has been taken, has not been inti- 
mated to the two Sheffield firms. 

It is stated that the Denby Ironworks, which have been closed 
for a considerable period, are to be re , for the pur- 
pose of converting the old stock of iron into steel, which is now in 
eek Sepene for the purposes for which Denby iron was at one 


e 
Messrs. John Crowley and Co., of the Meadow Hall Ironworks, 
than which there is no more enterprising firm in Yorkshire, have 
again carried off leading honours al me g tional chaff 
cutter contest has been recently held at 
dominions of Duke Metternich. Both Eng 
competed, and after a severe competition the 
honour was awarded to Messrs. Crowley and Co. 
Edwards’ patent “‘ safety lever” chaff cutters. The firm 
Shane which are known in nearly all 


The Manchester, Sheffield, and Lincolnshire 
has age Saee lances towards the City of the 
Spire. ted there they would have their foot almost in the 
heart of the Midland system. The Manchester, Sheffield, and 
Lincolnshire Company has given notice of its intention to apply to 
Parliament for power to construct a line of railway from near 
Kiveton Park to Chesterfield, which, if granted, will serve a dis- 
tional interest, as well as tap certain 
works which have hitherto been closed 
chester, Sheffield, and Lincolnshire 
but the new railway 


to the company. The 
Company has access as far as 


would put it in —— position, whic would be practically on the 
main line of the Midland. On its way the following places will be 
served or through :—Treeton, Ulley, Brampton-en-le- 


passed 
Morthen, Ashton-with-Angleton, Todwell, Th Salvin, Wales, 
Harthill-with-Woodall, Killamarth, Beighton, ckington, Reni- 


shaw, Staveley, Brimi: Whittington, Tapton, Newbold and 
Dunston, and Ohecterfidid.” The proposed line is to take # course 
somewhat similar to that of the belonging to the Manchester, 


Sheffield, and Lincolnshire Company, which, by the way, has also 
a Bill for the purchase of the Sheffield Victoria Hotel, and dissolu- 
tion of the Sheffield Victoria Hotel Company. 

Der ire is to be favoured, if Parliament ts, with certain 
new lines. Dore and Chi Railway is rendered neces- 
eee ae ine of route. The first deviation 


Another deviation begins in the parish of Castleton, and terminates 
in Chapel-en-le-Frith parish, ing through or into Castleton, 
Edale, C -en-le-Frith, Bowden Edge, Bradshaw Edge, Coomb 
mg hae , and Glossop. For these alterations the com 

i have to purchase lands and houses in H and Dron: 
They no in buying houses at » where, 
since the steel works, as a ‘‘ going concern,” went across country, 
houses have been at a discount. wg 


8 

Nutbrook i These schemes, if ied ou' grea’ 
Herth Derbyshire, though it is to 
that the thriving village of Barlow—one 's loveliest 
spots—is not closely served by any of the 

Barrow Colliery strike was reported to be se and as 
1000 hands were affected, the tidings were received with ure. 
The settlement, which appears to have been made by a small 


number of the men, has been promptly diated by the ma: 
“an honourable settlement ” can be secured, “‘ whereby every man 


shall be allowed to resume work as there is room for him.” 


THE NORTH OF ENGLAND, 
(From our own ) 


to the end of this 
No. 3g.m.b. For 
36s. 


to M 
only 61,893 


num of bet 


one the finished iron trade is no worse than it was. 
Sev orders have been booked by those firms who have kept 
their works in ge and there is now a better of 
regular work. are slightly better for small lots, but for 
uantities the old ratesare taken. Ship plates are quoted at 

£5 to £5 2s. 6d. per ton on trucks at makers’ works ; es, £4 15s. 
to £4 17s. 6d.; and common bars, £5 2s. 6d. to £5 5s. all cash 
10th, less 24 per cent. discount. 
A meeting of the North of England Board of Arbitration was 
held at Newcastle on the 20th inst., when Dr. Spence Watson, the 
arbitrator, heard the claim of the employers for a reduction of 
6d. per ton on puddling, and 5 per cent. on other forge and mill 
wages. The operatives, on the other hand, made a counter-claim 
for an advance of equal en their case was ably advocated 


works were sold by auction on Monday last. 

The directors of the Hull and Barneley Railway Congeny bare 
obtained the additional capital required by them—viz., £1,250,000 
tions will be resumed at 
once, e contractors, have under 
taken to finish the line by the middle of June next. 
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This concern quotes bars, }in. rounds and squares and upwards, 
£6 5s. per ton; hoops and strips, lin. by 18 b.g., and upwards, 
£6 10s.; superior bars, £6 15s.; horseshoe bars, £6 15s.; superior 
hoops and strips, £7; hinge strip, £7 10s.; nail strip of from 12in| 
to 24in., and from 14 to 12 b.g., £6 5s.; gas strip of 6jin. wide! 
£6 5s.; 7in. to Shin., £6 15s.; to 12}in.; £7 5s.; angles, 

: to 44in., £6 10s. to £7, according to quality; tees, Jin. to 2}in., 
£7 10s. to £8; sash iron, £8 5s.; and steel hoops and strips, lin. — 
by 18 b.g., £8 10s. per ton nominal. 

Bars from South Wales are offered this week at £5 5s. delivered 
consuming firm of note he yuts Con! forward for a supply 
of 10,000 tons of such iron at slightly below the price named. 

Hoop makers are badly off for work. Ane firms have mills 
of this description utterly idle. Prices continue a matter of much 
complaint. 

Steel ingots, blooms, and billets are in fair demand from other 
districts for — down here, the more so since the works of the 
Staffordshire Steel and Ingot Iron Company are necessarily idle by 
reason of the late boiler explosion. This year will go out without 
= re-start ; but I understand that in the New Year the mills 
will set going upon blooms obtained from the North-Eastern 
Works, Middlesbrough, before any attempt is made to start the 
Bessemer and basic shops again. The abe shop was wholly 
destroyed by the explosion. Messrs. Hatton, Sons, and Co. 

Bilston, one of the firms who have adopted the Clap and Griffith 
process of steel making, state that they are meeting with all th 
success that and that the of the met 

rts, of Tipton, and Messrs. Thomas Bros., of Walsall, have 
each just re-lighted an additional furnace. 

Manufacturing coal is very plentiful, and prices are weak. The 
Hamstead Colliery Company, who are raising between 2000 and 
3000 tons a week, quote prices as:—Domestic fuel, 10s. into boat, 
9s. into truck; furnace coal, 8s.; mill and forge, 7s. 6d.; best 
slack, 5s.; engine slack, 3s. 

The directors of the Pelsall Coal and Iron Company announce a 
net loss is the six months ending September 30th of £1093. 
has been brought about by the disastrous colliers’ strike which pe 
their pits to stand for sixteen weeks, and compelled them to buy 
coal and slack from other districts to keep on the ironworks. The 
new pumping, winding, and haulage machinery is nearly completed 
for the collieries. 

An explosion of fire-damp, which might have resulted in the loss 
of many lives, occurred on Wednesday at the Prince of Wales’ pit, 

Oakham, near Dudley. At the time there were fifty men and five 
horses in the pit. Owing to the excellent arrangements the lives 
of the men were saved, but the horses were suffocated. 
the operative secretary to the Ironworkers’ Wages 
attributed, at Bilston on Monday, the continued 
to the progressof the steelage. As to wages, it 
the Staffordshire men to attempt anything in the 
way of an advance until the North of England men somes | in the 
matter. Acting upon this advice, the meeting resolved to leave 
a eee in the hands of their representative men on the 
3 of Hathersaye, through Dronfield, Dore, Totley, 
Amongst the other rolls that have just been and are now being olmesfield, Hope, Nether Padley, Outseats, and Hathersaye. 
made by Messrs. Perry for both home and foreign manufactories, 
mention may be made of a pair of grain plate rolls of 32in. dia- 
meter, and ott. 6in. on the barrel, for a Scotch house; a second 
: pair of chilled iron rolls for France, and some specially shaped 
rolls for Germany. 
Certain of the galvanisers are well employed in their tank and 
kindred departments, and recently a fair amount of galvanised 
: work has been executed hereabouts to form part of heavy sugar- 
' making machinery plants which are being sent to Java, the er hew line 18 con ~~ mn ) rom ewe 
' planters believing that next year there will be a chance of the Hassop—called for by the Dore and Chinley scheme—and the 
| industry reviving. Great Northern also contemplate a railway from Ilkeston and 
i We are threatened with another strike among the operative 
forged chain makers. A number of the employers have intimated 
that they have no other course open but to insist upon further 
reductions, owing to the lack of demand, and the squntinns aver 
that they will come out on strike. The present rate of wages is very 
ny and it is alleged that a few of the masters favour the action of 
men. 
The important work of building the new railway station at 4 
/ Rugby is proceeding steadily, but not rapidly. Several deviations | gets 
from the former paths of the six lines, which will use the new 
station as a junction. have been rendered n in the neigh- 
. was eyemy 2 The demand for No. 3 is not so great as it was, 
, it gang, no doubt, to the fact that the shipping season has almost 
romises to rank among the finest stations in the country. Messrs. eet tineeaee, nevertheless, fully maintained, and for delivery 
Dransfield and Smith, Sheffield, are the contractors for th ix 36s. 3d. per ton is the current price for 
tion scheme, and Messrs. Parnell and Sons, Rugby, the con elivery during the first cingeed of next year 
ist price quoted. Beyond that time sellers refuse 
| to commit themselves. Forge iron is still somewhat scarce, pro- 
ducers having sold most of what they are likely to make duri 
the next two months. Large quantities could probably be shoul 
situated On tWO Mail railway lines, and in Its area are com at 34s, 3d. per ton, but makers remain firm at 34s. 6d. ; 
‘ some of the largest and best known factories in the kingdon=7=e _ The price of warrants is nominally 36s. per ton. The stock of 
pig iron in Messrs. Connal’s store at Middlesbrough on Monday 
+ was 52,964 tons, being a reduction of 60 tons during the week. 
‘ of ig to and continue at a 
i airly brisk rate, but the to uantity shi 
Muntz’s Metal Company, some of them employing over 1000 men. all English: wan 
—_—_————_——ee— 4259 tons less than in the corresponding 
without animation; buyers show but little disposition to give out 
orders except to cover present actual requirements, and low 
still rule in the market, with sellers open to book for fo) 
delivery at present rates. Here and there makers who are well 
‘ sold hold out for full prices, but there is so much iron offering 
in the market that buyers have no difficulty in placing orders at 
under the 
There 
Exchan 
Barrow.—I notice that the hematite pig iron trade of this district 
has a tendency to still further improve. The market is now, I am 7 
; informed, busier than it has been for some months. The advance | by Mr. ow, their secretary. The accountant’s certificate for the 
two months ending October 31st has been issued, and will no doubt 
be taken into consideration by the arbitrator before giving his 
award. It appears that the average net selling price of iron rails, 
yor bars and angles, was £5 1s. 8°57d. per ton, ora reduction of 
. apd. per ton when compared with the returns for two previous 
months. The quantities produced, however, were 10,466 tons more 
than during J As or August, 
The loose and stores at the Auckland _Iron- 
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There is now a somewhat better activ, and th work re fairly THE PATENT JOURNAL. E. W. Turner 


the Wear shipbuilders, orders for ti 
vessels 


having been placed on that river d the | bu 


t week, Messrs, Bainbridge and Co. of the 
ion Ironworks, have also re- 
ees orders for several sets of keels and jan 


"The Bank Foot Colliery, at Anfield Plain, 
which has been closed for some time, was 
partially re-opened on Monday last, about forty | # 
men set to work, 

The annual report of the West Cumberland 
Iron and Steel Company has been issued, and 
shows that a gross profit of £14,583 was made in 
the iron and steel works. A loss, however, of 
£81 1 from ti at the collieries. 
No dividend was declared and the directors re- 
commend that the productive power of the 
plate-mill should be increased by the erection of 
more Siemens-Martin furnaces. 

Mr. John Jackson, contractor for the Middles- 
brough dock extension, seems to be a rem | 
usual troubles incident to undertakings 

his kind. His contract, which amounted to be- 
pron £90,000 and £100, 000 comprised widening | W' 
the dock entrance from the river, widening the 
entrance lock, and making a new spur at the 
south-west corner of the old dock in order to in- 
crease the dock area, and lengthen the quay wall. 
The alterations of the dock entrance seem to be 
ing satisfactorily, and without more than 
ordinary difficulty. But in the case of the exca- 
vations which have been made in the other two 
cases, the water has burst in, and to a great 
extent flooded out the workmen. It does not 
cous to have been yet discovered how it ob- 
tained access, but apparently it comes from below 
cases. substratum is to a certain 
ex & treacherous one, being composed in 
— of quicksand. There is no doubt but that 
ties will eventually be overcome, but 
their solution may be at with considerable 


elay. 

The use of the electric light does not seem to 
be increasing in the ironworks of the Cleveland 
district, Several firms who adopted it two or 
three years since have now abandoned it, having 
found lighting by gas very much cheaper. As in 
the case of lighting towns, so in the case of w 
the recent electric light excitement has resul 
in a general desire to Jog improved gas lamps, 
and in willingness, of owners, to 
— more freely on gas. Either Brays or Sugg’s 

flame lamps are now largely used in those 
works where the electric light is not in operation. 
The Eston = ae North-Eastern steel works 
still use electri but elsewhere it has been 
almost universally away with. 

A sh accident occurred at Eston a few 
days since. A workman endeavouring to correct 
some flickering in an arc-light carelessly handled 
the mechanism attached thereto in such a way as 
to permit the full electric current to through | °° 
him. Death was instantaneous, and the appear- 

ances of the body were exactly rempe§ to those 
ta has when death from ligh takes place. 

Mr. I. L. Bell, president of the Institution of 
Mechanical Engineers, has again made his a 
ance in public, after his recent severe ners. 
no’ quite so strong as heretofore, he 

'y to be so in a short space of time. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow iron market has been 
irregular this week, there being considerable 
fluctuations in prices, but very little business 
done. The influence of the recent advance in 
quotations which extinguished a number of 
bearing operators is not yet t, and specu- 
lators have not sufficient confidence to operate 
to any large extent in warrants. 

Some discussion has again taken place on 
*Change in Glasgow with reference to the amount 
of the wennapaed production of Scotch pigs. With 
d as it isat ss there isa 
likelihood of stocks increasing in the hands of 
the ironmasters, and the deatability of blowing 
out furnaces has acco ly received much atten- 

Differences of opinion exist on the sub- 
ject even among directors of particular com- 
panies ; but unless the demand improves, it is not 
easy to see how the present output can be main- 
tained. There are ninety-five furnaces in blast 
Fes ee with 101 at the corresponding date 

year 

Stocks of pig iron in Messrs, Connal and Co.’s 

e or the past week 
were 6935 tons inst 6678 i in the precedi 
week, and 9617 in “ey corresponding week o 
last year. The week’s imports from Middles- 
brough are 9446 against 5736 tons in 1883, 

Business was done in the warrant market on 
at 43s. 74d. cash. otations fluctuated 

onday be' » 438. 74d., and 


tween 43s. 
34d. cash. Transactions took place on Tues- 
day at 43s. 2d. to 43s. 3d. cash, and 43s. 3d. one 
month. Business was done on Wednesday at 
43s, 3d. to 43s. 5d. and back to 43s, 3d. cash. 
to market was quiet at 
afterwards 43s. 34d., 


iron have been slightly tending downward soe 
now merchants can both pure and sell at 
lower figures. Free on board at G " Gart- 
sherrie, f.o.b. No. 1 is quoted at a ton; 


loan, Bés. and 6d.; ; Summerlee, Beds. ond 
47s, 3d.; Calder, 53s. and 47s. 6d.; Carnbroe, 
e 6d. and 45s.; 
Monkland, 44s. G4, nad ; Quarter, 438, 6d. 
and 41s. 6d.; Govan, at Broomielaw, 48s. 6d. and 
41s. 6d.; Shotts, at Leith, 54s, and 52s. 6d.; 
Carron, atG mouth, 49s. "6d. (specially selected 
54s.) and 48s.; Kinneil, ‘at i ag 45s. and 44s.; 
at Ardrossan, 43s, 6d.3 
Eglinton, 44s. 6d. and 41s, 6d.; Dalmellington, 
48s. Gd. and 44s. Freights to the United States 
are now very low. 

The manufactured goods from Glas- 
gow in the past week included four locomotives 
= two tenders, valued at £9500, for Calcutta; 

iron barges, weighing 451 tons, valued at £12, 200, 
also for Calcutta; machinery, £10,500; sewing 
machines, £2206; ‘steel goods, £2500 ; and iron 
manufactures, exclusive of pig iron, £29,320, 


busy, 

+ many other branches are without anything 
a sufficient emp ent, 

e coal trade is moderately active in the 

district. Some coalmasters inform me 
that they are doing well, and. that they are 
unable to obtain a sufficient number of wagons 
re a the railway companies. This is a lo 

oy should not be redressed, especially as in dull 
times like the present, a ge amount of railway 
plant is not i employ The allegation is 
made that certain firms are favoured by the 
officials, and that they can keep wagons either 
full or empty as lo: as they please, and that in 
this way other employers are unable to get the 
facilities they really need. Surely if this matter 
were represented to the proper authorities it 
would be set right without delay. The week’s 
shipments of at G w were fair, amount- 
ing to 14,589 tons at the eral Terminus, and 
1 tons at the Queen’s Dock. At Greenock the 
small quantity of 81 tons was despatched, 
while 585 tons were sent from Ardrossan 
5788 tons from Troon, 8232 tons from Ayr, an 
8417 from G noe The Pe f.o.b. at 
Glasgow are 5s. 3d. 
68. 6d. to "ts. 6d.; Hamilton ell, 7s. 
lint, 6s. 6d. to 73.3 and steam, 8s. te 
a some districts it is not easy to keep 
the a fully employed, while in other places 
work is tolerably steady. 

One or two orders have been placed with Clyde 
shipbuilders for medium-sized vessels within the 
past week or two, but rumours of orders from the 
Admiralty and the Russian Government which 
have got into circulation are found, unfortunately, 
to be incorrect. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 
THE im of the Bute Dock and Taff 
Vale tion to Cardiff cannot be over- 


which has taken several years to develope, 
and may be said to be the outcome of very grave 
deliberation between the most ee 
tical minds of the district—Mr. Lewis | 15 
and I give the 
credi originating the scheme, and o' ving 
had it in view for a long period. Then, when 
matured, it was essential that Mr. Fisher should 
be called into the deliberation, and it speaks — 
for the project that he who has so ny i 
equally wit e Bute party, give it strong 
ak roval. The public must wait a little 
for full particulars, but it is understood that 
the Bute Trustees as landowners are to receive 
—— similar to those payable by the railwa 
y to Lord Windsor in connection wit 
the enarth Dock. Further, the Marquis is to 
receive in of be capital expended upon 
the dock unde ,000 four per cent. 
preferential stock, "este, 500 ordi stock of 
the amalgamated company, who are to pay 
the expenses of constructing the new Roath Dock. 
The ceeerten stroke of policy in buying the Gla- 
can now be seen. The policy was 
praesent throughout. The bigness of the 
scheme seems to have cast every other project for 
the time into the shade, and promises to assume 
liek daily as the details come to 


There is a satisfactory amount of business being 
done in the coal trade, and a nearer approach is 
being made weekly to the old averages. Thus 
for some weeks clearances at Cardiff were only a 
age o tons. ortnight ago they went 
up to 134,000 tons, and last week a total was 
reached of 141,000 tons. Trade is, it must be 
admitted, rather ST , and while some leading 
firms are well p! others, notably the i pena 
work firms, are not, so far, anything like so oe 
as they would wish to be. This is to be regret 
as it makes matters worse in the ironworks dis- 
trict. House coal is in good demand, and an im- 
provement has set in for small steam 

Slackness continues to characterise the steel 
trade, and there are few of the mills which can 
be said to be more than halfemployed. I donot, 
however, forego my hopes. Rails are in great 
request in India and in various colonies, notably 
New South Wales; and it is only a question of 
time for some degree of improvement to set in. 
Some fi off in the make of steel bars is 
noticed, this is easily accounted for. Tin- 
plate is fy very flourishing at present, and there 
are rumours of an early return to a restriction of 
make in several quarters. Prices show a develop- 
ing tendency during the last few days, and that, 
too, when market rates leave but a small 
to the maker Charcoal steels are only 15s. af 

I hear of various projects afloat in connection 
with a new bar trade for Wales; but it is yet 
early to s particulars. 

As ‘investigation of the Pochin Pit, 
Teedenin, was made on Saturday last by a 
of the leading 5 of the district. 
These inate Mr T. Lewis, Mr. Galloway, 
and others, and the special object was to arrive 
at . hypothesis as to the cause of the late 


explosion. 
"The Standard Oolliery, Ynyshir, Rhondda 
be selected as the test 
e shot firing ex: vale be 
carried out by direction of the Home Secre 
Government is understood to be very bent u on 
having all shot firing done between the shi 
— a this there is a good deal of mur- 


‘Nixon coal traffic has been trans- 
ferred to the Rhymney Railway from the Taff; 
but whether permanently or not cannot be stated. 
There is a good deal of complaint at Swansea 
the slackness of steam and —— 
sailer tonnage, and much more could be handl 
if came to port. 
me people are beginning to find out that 
the Barry scheme is not all golden, and are 
commenting strongly w the project. be 
I have had my say, and have maintained 
the first that it was a mistake — that it 
would be better for the promoters themselves to 
lose their bill. te that no argument 
moved, and that they ha eir Bill, let them go 
on undisturbed, 


Journal of the Commissioners 
Condensed the of o 


*,* It has come to our notice that some applicants of the 
Po Bales Department, for Patent ions, 
borg caused much unnecessary trouble and annoyance, 

to themselves and to the Patent-office Officials, Dc by 
ths the page of a 


Index, and giving the numbers there found, which only 
pages, in place of turning to those pages and 


Applications for Letters Patent. 
*.* When patents have been “communicated,” the 
of communicating party are 
printed in italics. 
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forming ArtiriciaL Ivory, &c., T. 
15,122. Ware Hanp G. 


15,124. Treatina Timper, T. Pickles and B. Blakey, 
Manchester. 


15,125. Preparinc Timber for SHutries, T. Pickles 
and B. Blakey, Manchester. 
15,126. eee of ApveRtisinc, W. A. Cartwright, 
ter. 


15, 127. Utitisisc Waste Gaszous Propucts of Com- 
BusTion, E. rmann and E. W. Harvey, London. 
15,128, Hammerine Steet Incors, A. Harrison, Glas- 


193129, Canpix Sranp, C. G. E. Terraneau, 
15,130. Brake for VeLocirepes, B. Kettle and H. J. 


es, Smeth’ 
15,131. Cars employed in Rovina, &c., Frsrous Mate- 
RIALS, J. C. Rouse, 
Morive of Tramcars, W. G. Storey and 


15,133. VaLvE Gear for Stream Enorves, J. H. Smiles, 
Btockton-on-Tees. 
for Transmission of Power, J. Chorley, 


15,135. Fisu-sornts for J. Hough, Man- 
15,136. Car Rovixa &c., Macuines, E, and J. Gott, 
and J. Bamford, 


Goverwors for STEAM 8. 8. Sérensen 
. Stevenson, London. 
5138. Sream Pumpine Enoines, H. Watson and Son, 
-Tyne. 
— Private Fire Escapes, D. W. C. Piggott, 
nd. 


on. 
Treatinc Sxiacs, C. Scheibler, 


15,141. Reservoirs of Lamps, B. Carrs, London. 
15,142. Burners for Hypro-carBon O11s, B. Carrs, 


don. 
15, for Primary Bartrerres, C. Moseley, 


15,144. Stipe Fasteners H. J. Bovill, Chis- 
wick, and J. A. Broder, Lond: 
15,145. Surps, w. “Brett, Edmonton. 
15,146. Setr-acrinc WATER 
Evaryg, T. Macdiarmid, 
15,147. Sips’ SicNaL Lamps, E. London. 
15,148. Tinnine, &c., TERNE Plates, Bary, Lon- 


15.149. Hilton and J. Wallwork, London. 
15,150. Kupper Compositions, J. J. C. mith, London. 
15,151. SnatcHinec Preventer, T. Dobbie, 


15,152. Buryers, W. Harvie, Glasgow. 
15,153. Trivers, 8. Turner, London. 
15,154. Sroxine up Force, &c., T. R. Fisken, East 


15,155. Enos, 8. W. Maquay, 
London. 


15,156. Boots and SHogs, A. C. Harris, London. 
15,157. Disconnectinc Som Pires, A. H. Kendall, 


ndon. 

15,158. Tupes for J. Macnab and 

D. Hickie, London. 

15,159. Drivina Gear for Bicycies, G. Mabbutt and 
R. Holland, London. 

15,160. Stacinc, FLoorinc, &c., of Hot-nouses, &c., 
B. Treeton, Londun. 

15,161. EMBossiNa Canvas, W. 8. Morton, G! 

15,162. Empossep Canvas, W. 8. and J. ‘orton, 


Glasgow. 

15,163. Vent Peo for Wine, &c., Casks, E. H. Boutcher 
and W. F. Westwood, London. 

15,164. BuRGLAR’s ALARM, J. ‘Spong, London, 

15,165. Friction Dritiinc Brace, R. 8. Solomon, 


GLazinc Sxy.icuts, &c., C. and J. Wiltshire, 

mdon. 

15,167. Arc Etecrric- Lamps, C. F. Cooke and W. 
Robin Lond 


son, jon. 

15,168. Arc Execrric Lamps, C. F. Cooke and W. 
Robi m, don. 

15,169. CarTripces and Exp.osives, G. Rowell, 


don. 

15,170. Sapptes for VeLocipepes, D. A. 
amon, London. 

15, om Wixpinc, &c., Yarn or THreap, J. Boyd, 
naon. 

15, and Winpiasses, J. McE. Ross, 


15,173. CoatscuTTLes, W. R. Selkirk, London. 

15,174. DevgsLorina Exxcrric Force, J. 8. Williams, 
Nor Jersey, U.S. 
5,175. Devetoprne Exectrric Force, J. 8. Williams, 
Jersey, U.S. 

15,176. DeveLorprnc Execrric Force, J. 8. Williams, 

ew Jersey, U. 

15,177. Fuivuips, H. H. Lake.—(P. Hart- 
mann, United States.) 

15,178. Raitways, T. P. Chandler, Philadelphia, U.8. 

15,179. Sewine MacuINeEs, E. Capitaine.—(VJ. Gutmann, 


Berlin.) 
Rowinae Boats, A. J. Boult.—(W. A. Rettig, 


15,181. Apparatus for AERIAL Navioeation, A. J. 
Bou ult.—(A. Runge, Berlin.) 
15,182. BisuLpHITE of Caxcium, &., J. W. Kynaston, 
verpoo: 
15,183. Automatic WericHinc Macaines, J. P. M. 
Millard. 


A. Seck, Dresden.) 
15,184, Lamps, E. Summerfeld, London. 
15,185, Low - PRESSURE SteaM Motor, H. Davey, 


London. 

15,186. ELEctRic INCANDESCENT Lamps, 8. Pitt.—(C._ F. 
"Beck and J. V. Gestel, Paris.) 

15,187. SecuRING Burrons to Garments, &c., H. H. 
Lake.—(J. PF. At United States.) 

15,188. Borters, H. H. Lake.—(C. W. Gothen- 


Robinson, London. 

15,190. Ano’ ELECTRIC Lamps, C. F. Cooke and W. 

binson, London. 

15,191. Saunts for Arc E:ectric Lamps, C, F. Cooke 
and W. Robinson, London. 

15,192. OVER-MANTELS MANTELS, &c., Frames, W. Russell, 
London.—2lst October, 1884. 


19th November, 1884. 
15,198. Heatinc Apparatus for Mansions, &c., W. 
Wright, Airdrie. 


15,194. Jornrna Leap Pires, W. Gadd, Manchester. 
15,195. Frep-Boxes of ComBine MACHINES, E. G. Hat- 
15,1 ISING, ALLERIES 
Bonehill and J. Sank , Birmingham. 


15,198, ‘Sranps for PaorocRaPHic Cameras, J, Ash- 
18,00" Box for &c., Laces, &c., J. BE. Lee, 
15,200. Tramway Cars, &&., C. E. Ashworth, Man- 
W. H. Dougherty, Manchester. 


15,202. Hotper for MaNIPULATING @ PHOTOGRAPHIC 
Piare, W. G. Honey, Devizes. 


The Execrric House Bets, J. Matthews, Birming- 


15,204. Cuamrer and other Woop-workine 
W. Chynoweth, Bristol. 
15,205. Casks, &., J. T. Chubb, 
Burton-on-Trent. 
15,206. Gas Motor Enaines, J. P. 


. P. Lea, 
15,207. of AXiEs, &., 
Cheetham 


15,208. Hor-waree Airdrie. 
15,209, AMMERLEss Guns, J. Darby, Birmingham. 
15,210. Motors, T. Slater and J. F. Hoyne, London. 
15, 211. Sarery ‘Lamps, A. Howat, iter. 

15,212. and Macuines, W. W. 


, London. 
15, pos Fasrentncs for Dress, J. C. W. Jefferys, 
don. 
15,814 Composite TaBLE-cLotus, &c., J. Drummond, 


15,215. Centra for TRICYCLES, 
H. H. Perry, East Croydon. 
15,216. Puriryine, &c., Sewace, W. Fox, London. 
15,217. Taro, E. Go olonya, London. 
Ls, 218. A Errervescenr Lirz-pro- 
LONGING Beveract Powpes, G. P. 
15,219. BLACK-BORDERED Stationery, H. B. and A. 
Mullord, London. 
15,220. Sprinc Sarety Inons, W. C. Fooks, 
sen., W. C. a and C. C. 4 Fooks, London. 
15,221. ‘or Garments, E. Capitaine.—(J/. 
&. Rémpler, Erfurt.) 
15,222. ASHING Macuines, A. G. Southby, London, 
15, 223. Foort-BaLLs, W. Howard, London. 
15,224. Eco-timers, C. W. Clark, Birmin; 
15,225. Weeps, W. E. Bennett, don. 
15,226. Treatine Cast STEEL, W. Penman, 
15,227. Spirrrinc Wueat, T. Sheldon, London. 
Ratcuet Dritis, H. A. Stuart, Fenny Strat- 


ton Liquip Meter W. A. G. Schénheyder, 


. Buttons, C. D. Abel.—(R. Péschel, Gésenitz.) 

of WHEELs, T. W: Warwick, London. 

15,232. Gutiy, R. H. Hayhurst, London. 

15, 233. TRANSMITTING ELECTRIC ENERGY to ToRPEDOES, 
L. Goldberg ond L. Fyfe, 

15,234. Cooxine, M. Lietzmann, Lon 

15,235. Wine Texture, G. London. 

15,236, ExtincuisHine Lamps, H. J, —(H. 
Schneider, Leipzic.) 

15,237. Grass, J. C. Beyrodt, London. 

15,238. FLower Hover, J. C. t, London. 

curves, E. J. M. 


15.239. &e., 

Davies, Londo: 

15,240. Lamp. J. 8. Curtius and H. D 
Poole. &t. Petersburg.) 

15,241, Boa. ‘Adie and G. Lewis, London. 

15,242. Fountains, J. Tobin, London, 

15,243. Luyxs for Cuarns, 8. Lederer, London. 

15,244. Barre s, P. Colligan, London. 

15, 245. Comprnc Macuines, J. C. Welker, London. 

15,246. Castine Type, T. W. Smith and R. J. Chitson, 


15,247. Wueets, J. and H. McLaren, London. 

1b, 248. Canpuretters, J. H. Johnson.—(#. Dela- 
C. Matandin, Fontaine- 


15,249. “ROLLERS for Wispow Buryps, G. D. 
Peters, London. 

15,250. Conpuits for the Ropes of CaBLE Ral.ways, 
H. H. Lake.—({G. Rice, United States.) 

Apparatus for CoaLisa Locomotive Exoines, 
TA T. Midleton and T. 8. Huntley, New South 

15,252. Horse SHogs, D. A. Lowthime, London. 

H. Akester and R. R. 

15, Construction of Box-tron with Gas 
FLaMe within the Same, H. E. 


20th November, 1884. 

15,257. Macninery for Treatine Yarxs, W. H. Law- 
lor and J. Esdale, Antrim. 

15,258. Preparinc CLora to be WaTerproorep for 
Garments, I. Frankenburg, 

15,259. Apparatus for Drivinc Sewine by 
Foor- -POWER, A. Marr, M 

Arr Macuives for F.ivrps, 


15,261. Lamps, W. Li 
15,262. Printine ENGRAVED 
M ton, 


Lass Piates, T. W. 
Stoke-on-Trent. 


15,263. AbsusTinc the Posrtiox of ARTICLES Hune on 
dsworth. 


&c., R. Ann, Han 
15,264. Horo.oaicaL Diats, L. B. Phillips, London. 
15,265. AUTOMATICALLY ConTROLLING the TEMPERATURE 
of Liquips, W. Jago, Brighton. 
15, CasEMENT Stay for FRencH Case- 
ents, A. B. Milne, Birmingham. 
15, "967. 67. REwoviNe Barnac.es, &€., from the of 


Surps, W. Adair, Liv 

15,268. Rotter Buinp Furniture, W. M. Simons, 
Nottingham. 

CENTRIFUGAL GovERNORS, &c., A. Sdderstrém, 

15,270. Macurnes, W. hee 

15, 271, Sueepr Suears, H 


15, 272. A VatveE to REDUCE or 
Sream to a REQUIRED Pressure, T. W. G. 


London. 

&c., WHeat, &c., W. Rowlandson, 
iver; 

+e. TILISING a WasTE Propuct, &c., J. T. Welch, 


Vv 
15, APER, ACKS, 
15, 278. Currine MACHINES, H. H. [ Lake.—(B. W. Bliss, 


U.8. 
15, 278) of MacHINEs, 
. H. Wharton, 


16,280. LM. (7. Rollin, Le 
SrorprereD Bortries, D. Rylands, 


‘oot. 
of FERMENTATION, J. H. Loder, Nether- 


15,283. Fryers, R. N. Cottrill, Manchester. 

15,284. Humane Live-balT TACKLE for W. A. 
Martin, London. 

15,285. MANUFACTURE of Troy, B. W. Raine, London. 

15,286. Kneapina, &., Frour, &c., J. Hunt, London. 

15,287. Srups and Burrons, W. 8 

15,288, WHeets and Tires for E. 
Simpson, Sheffield. 

15,289. SypHons and CisTERNs, J. 

15,290. Courtine Pins, J. Bottand 


mdon. 
15,291. Stor and Cueck Vatves, J. E. Bott and 8. J. 
Hackney, London. 

16,292. for Braces, E. L. Parker and J. 
1 East Greenwich, 

5,293. Biscuits, reen’ 

15, Coxnectinc Pipes and Tusss, T . Durrans, 

ndon, 


giving the proper number of the Specification. 
mistake has been made looking at Tue Enam 
Re 
Greenwich. 
15,255. Kircueners, A. Kohlhofer, P. Ger 
H. M. C. Unger, London. ; 
15,256. Movtp for Castixe CurvED STEREOTYPE 
Piates, A. M. Clark._(4. H. Marinoni and J. 
Michaud, Paris.) As 
15,273. IncanpEscence Execrric Lamps, F. Wynne, 


~ 
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15,295. ArracHInGc to G. Ballantyne, 
London. 


15,296. Scarr Currine Macurines, H. Cooper, London. 
15,297. Tosacco Prees, W. K. Rix, London. 

15,298. Heatisc Water, T. Fletcher, Manchester. 
Hamuertess, &c., Guys, &c., W. Anson, 


ion. 
— Boor and Ssor Srrercuers, E. Shayler, 


ion. 

15,301. Sasnes, L. Coppard, London, 
15,32. Exnavustine, &c., Arr, Davis, London. 
Gass, 


mdaon. 
15,307. Srrrers for Prorocrapss, H. N. 
effner, London. 
15,308. Disrrrsvtors, J. H. Johnson.—{(J. 4. 
Guthran, Westinsel.) 
15,300. Suzerer Rais, C. D. Abel —(H. Hirchweger, 
Hanover 


15,810. Separatinc Carsonic Oxrpe from the Pro- 
pucts of Furnaces, A. K. Hun London. 

15,311. Compounp Gas Motor Encrine, H. Holt and 
FP. W. Crossley, London. 

15,312. Gas Moror Encrve, H. P. Holt, London. 

15,313. Featner D. Abel.—(La Société 
Viol et Duflot, Paris.) 


15,386. VerTiLation of WaTERPROOF GARMENTS, R. D. 
Kay, Swansea. 

15, CaRrriaGE AXLEs, T. Overston, 

15,388. Darvine Betts, G. 8. W. Sohn, Paris. 

15, LEUM and other Om Lamps, D. Allport, 

ndon. 

15,300. TrRansmirrmsc Power, &c., W. T. Eades, Bir- 

mingham. 


15, sol, Hammers, G. Glossop and F. H. Stacey, 
ndon,. 
Execrric Srreer Fire Avarms, J. Roberts, 


London. 
TREATMENT of SuLPHATE of Iron, 8. Callard, 
jon. 
15,894. Construction of Wests, 8. B. Kincaid, 
Guildford. 


15,395. ORNameNTAL Desicns upon WATERPROOF 
Fasrics, I. Franken! ter. 

15,896. CHAIRS "and: Sieepers, P. Kirk, 
Bankfield. 


15,398. Coverine with Sueet the Cast- 
Bepsreaps, 8. I. Whitfield, 


Corpucrors, E. Fox, London. 

15,400. Counter Screw Prope ier, A. Desgoffe and 
L. di Giorgio London. 

15,401. Avromatic WasHINc Macutxe, T. Sheldon, 
Wolverhampton. 

15,402. WaToH Crock Drats, J. 8. Rhodes, Bir- 


15,814. Supriyo Water Crsterns with D ANTS, 
J. C. and P. 8. Spooner, London. 

15,315, ComPREssED Arr for in Motor 

icinEs, C. D. Abel.—(H. Michaux and F. Gautier, 


Paris.) 
Over Music Leaves, R. H. Padbury, 
ion. 
15,317. Mecuanica Musica, Instruments, W. R. 


Bexts, W. R. Lake.—(C. F. de Redon, 


Tis. 
15,319. Exrractinc Ferrocyanipes, M. Hempel and 
A. Steinberg, London. 
15,320. Arrrxmyc Merat Tacs to Laces, A. M. Clark. 
—({A. D. Delavitre, Paris.) 
2Qlst November, 1884. 
Gas Cooxrne Stoves and Ranocegs, J. Morgan, 


15,322. Awti-rriction Bearmves for Cars, 
J. Willis, Sheffield. 
&c., F. J. P. Chees- 
ugh an 
15,324. Pree Jomts Usill and W. 
W. Fyfe, London. 


lasgow. 

15,826. Compourp and other Enornes, W. Hornsby and 
R. Edwards, Gran 

35,827. - ‘agecemmeee of Frax, Tow, &c., J. V. Eves, 


15,328. Revoapixe Central Fire Cart- 
RIDGES, A. and W. E. Hartand W. Curthoys, Wolver- 


pton. 

15,329. VeLocrpepes, W. Shave, Maidenhead. 

15,330. Opgratinc the Daspinc Brusa of Compra 
MACHINES, H. Calvert, Halifax. 

15,331. Execrro-static-1spuctive Generators, C. L. 
Clarke and H. J. Coates, Manchester. 

15,332. ATMosPHERIC Pumps, J. Wood, Glossop. 

15,333. Marrrarntne Craars, &c., in a Dry Conprtion, 
J. W. Pratt, Liverpool. 

15,334. Ser Cementinc for Leap Licutr Griazine, F. 
Hobbs, Margate. 

15,335. ACCESSIBLE RectancuLaR WALL VENTILATOR, 
Ellis, Gloucester. 

15, _ Diats for Wartcnes, &c., A. Schierwater, 


— Scouninc &c., T. Fox, jun., 
vel 

15,338. Cannes, J. Burgess, Liverpool. 

13, 339. Boots and SHors, W. Adams, London. 

15,340. Expanpinc the Enns of Casxs, W. K. Paterson, 


Rg and Suogs, W. J. Cock and J. Dowling, 
London. 

15,342. Bicycies, H. Wallis, London. 

15,343. Exvetores, W. H. Hook, London. 

15,344. Twist Lace Macurxes, H. Redgate, London. 

15,345. Drvers’ Hecmerts, R. Fox, Lon 

15,346. Prevestinc the Ratriinc Norse of Giazep 
Sasues in Cass, W. L. Drumm, London. 

15, Urinisinc Waste Hear in Fourwaces, J. Moore, 


15,348. Stoppryc Borries, F. Woodman, London. 
15,349. Woven Surers, &c., C. T. Parker, London. 
15,350. VeLocirepes, J. Ford, London. 
15,351. Destroyixe INpuction in ELEcTRIc Wires, J. 
15352. Prose for Cooxixa Ravens, V. Johnson, 
LUEs for KING Ges, W. V. J 
London. 


15,353. Drrvisc Gear for Bicycies, C. E. Do: 
London. 


15,354. Sewers, J. Holroyd, London. 
Execrric Locomotives, &c., F. H. Danchell, 


ndon. 
13,356. Gas Fires, J. N. Moerath, R. J. George, and C. 
ion. 
15,357. SUPPRESSING LxpUcTION in TeLecraPn, &c., 
. C. Mewburn.—{ M. Deprez & C. Herz, Paris.) 
15,358. for Pipes, R. Imray, London. 


15,359. Lamps, C. D. Abel.—( M. A , Vienna.) 
15,860. SELF-CLAMPING J. P. Jackson and 
ons, London. 


Sym 

15,361. Emposstnc SHEET Inpia-RUBBER, &c., J. Bur- 
bridge, London. 

15,362. Corrins into Graves, H. E. Newton. 
—(F. Gamper, Vienna.) 

15,363. Permanent Way of Rattways, W. E. Gedge.— 
(A. Haarmann, Osnabriick.) 

15,364. Tramway Cars, R. L. Adamson, London. 

15,365. Execrro-pLatinc, H. J. Haddan.—{Dr. G. 
Wagner and C. Netto, Tokio.) 

15,366. Nets or Network, H. J. Haddan.—(H. Heyer- 
dahe, Christiania.) 

15, Noumpers, &c., J. Harper, 


zs, B. J. B. Mills.—(M. A. P. Oudin, 

Poitiers, H. M. J. Oudin, Paris, and E. Codignola, 
n. 
15,369. Burcners’ Brock and Sranp, E. F. 
, London. 
15,370. PRropucine Antimony, A. M. Clark.—(Dittter 
and Hochst-on-the-Maim.) 

15, S.) Voutaic aan D. G. FitzGerald and T. J. 


15,872. Casies, H. H. Lake.—(J. 
and P. Chase, United States.) — 
15,373. for Jourwat H. H. 
Lake.—(Messrs. Wirth and Co. Friedberg.) 
Tor and Cap for Boors, G. H. Firkins and 
C. Ireland, Middlesex. 


22nd November, 1884. 
15,375. Wartrr-cioser Cisterns, J. Gilchrist, York- 


15,376. Bepsteaps for and SrrercHine 
Sprina Sackine or Matrresses, G. and E. Woods, 


Liverpool 
15,377. Gas Gewerators and Hear there- 


B. D. , Liv 
15,378. Pexs, W. P. Thompson.—(T. F Gibraltar.) 
15,379. Inox-casep Waste Preverter for WarTER- 
15,880. Srops fi J. W. Allen, 
or FASTENING BALE 
Lancashire 


15,381, Macuiyes, R. Plummer, London. 
15,382. Gas R. Wallwork, Manchester. 
15,383. Lamps, London. 

15,384. Ovens, G. Perrott, jun., 


Cork. 
15,385. “Construction of Bakers’ Ovens, G. Perrott, 


15,403. Metat Boxes, J. A. and A. Lloyd, Lond 
Nippers, W. L. Wise.—(A. P. P. 


ris.) 
15,405, 405. Merat Prartes, W. E. Gedge.—(The 
Société des Cirages Francais, Paris.) 

15,406. Constant Fiow of Fiuip from a CorKED 
Borris without Uncorkrne, A. London, 
15,407. Vatve Gear, A. F. and R. F. ¥ Graig, and R. 

Motion, don. 
15, Sawinec or Dressinc Stone, H. J. Haddan.— 

A. Jeansaume, Paris. 
15,409. Iron ‘and Street, J. Imray.—(La Société des 


‘Aciéries de Long 
15,410. PuncHING ‘ACHINES, . F. Gilmer, London. 
Pite of Vetverts. &c., C. E. 


15,411. Currie, &c., the 
Fessan t, London. 

1st, Han Lamps, T. Carpenter and W. H. Ford, 

15,413. Tricycies, &c., W. J. Lloyd and W. Priest, 
ion. 

— Wiepow-sash Fasrenrnos, 8. B. Thomas, 
ion. 

— LicHTING, &e., Gas Frames, W. E. Price, 


mdon. 
15,416. Currmc, &c., Apparatus, W. R. Lake.—(H. 
Sorby, Paris.) 
15,417. Rarpway Truck Brakes, L. Vojdcek, London. 
15,418. Soap Recepracies, R, 8. Moss, 
London. 
15,419. Macazrve Frre-arms, H. W. Holland, London. 
Macutnery for Roper, J. W. Turner, 
ndaon. 
15,421. Boots and Suogs, W. Stevens, London. 
Waueets for Bicycies, &c., A. Overman, Mas- 


15,423. Pepats for BIcycies, &c., A. Overman, Massa- 
chusetts, and W. Bown, Birmingham. 
15,424. Stoprers for Borries, J. J. Varley, London. 


2ith November, 1884. 


15,425. Mountrne Lacs, F. Hill. London. 

15,426. Bicycies, &c.. G. W. Elliott, Sheffield. 

15,427. Preventinc Expiosion Boi.ers, T. Tren- 
berth and A. Greenhalgh, Cardiff 

15.428. for Buttons, &c., J. J. Rugg, Birming- 


14,429. Maxine Patent L. Mansfield, sen., 
Cheltenham, and R. C. Pickering, Beverley. 

15,430. Automatic Brake J. Glover, jun., Southport. 

15,431. Biscurt-cuttine, &c., J. Tyson, 


wisham. 
15.432. Sream Borver Five, A. H. K. Lamb, Birming- 


ham. 
Rotary WEB-PRINTING Macuines, G. A. Wilson, 
vel 
15,434. Covers for Venicies, A. Turnbull, Glasgow. 
15,435. Heawps for wr R. A. Wild. Manchester. 
15,436. Curtine Orr, &c., Lenoras of Wirz, W. Ward, 
London. 
15,437. Preventine Horses from Siipprixe, R. Taylor, 
Delaney, and G. Settie. 
15,438. Lamps, W. C. W: , Manchester. 
15,439. TeLepuory, &c., Stephen, Glasgow. 
15,440. Macic Lanterns, C Gray and H. Kemp, 


T. M. Bearand H. Ransom, 


15,442. PorTLanp Tixes, P. Walker, Edinburgh. 
5,443. FRAUD when MEASURING Men, E. 
P. Welford, London. 


15, Cuasp for Stays Busxs, E. Benard, 
&c., for Borries, H. C. Sanders, 
on. 
15,446. Uppers of Lawn Tennis, &c., Boots, M. Fran- 
kenburg, London. 
15.447. Movutupteces, &c., 8. Adams, 
London. 


15,448. Bicycies, F. W. Jones, London. 

15,449. W. Deighton, Sheff 

15,450. Room-To-room Communicator, E. C. Murray, 
Walthamstow. 

15,451. Stamprve Paps, F. H. Markgraf, London. 

15, Pacxinos for Gianps of Excrnes, D. B. Mori- 


don. 
15,453 453. Compouxn GaLvanic Batreries, 8. H. Emmens 
and the United Patents 
1sabt 454. Barus, A. Hutchison, London. 
15,455. for Hyprocarson O11s, B. Cars, 


15,456. Cotovrine Supstances, W. E. 
Gedge.- G. Jagenburg, Rydboholm, and Dr. C. Lever- 
kus a , Leverkusen. 


15,457. Frixcep Fasrics, W. Buchanan, 
London. 

15,458. Horsrs, J. Flinn, London. 

15,459. Musicat Top, A. J. Dobson, London. 

15,460. Preraruse Ties, &., in Form, E. de 
Pass.—(La Société Hte. Boulenger et Compagnie, Paris.) 

15,461. Water, F. B. Dering, London. 

462. Inx-stanps, E. Wood and J. Tomlin- 


15,463. E. Seidel, London.- 


AMERIOAN PATENTS. 
Oficial 


the Patent Patent Office 
306,086. VALVE For “Hypranrs, 


an auxiliary stop valve of a 

ity than water, and located 
een said main valve and source of water supply in 
such manner that when said valve is withdrawn said 
stop valve is carried and forced to its seat by the 
valve is restored to wor! position, is unseated to 
permit the passage of water. (2) In combination with 


chamber I, —_ rue N, and seat G, said valve 
being depressed by the closure of the hydrant, and 
being elevated by 4 current of water Sas into said 
hollow the is opened, substan- 
tially as @) In a hydrant, the 
an auxiliary s valve of a greater 
specific gravity than water, and actuated by the 
Hawa of water alone, of a guide stem, for the 
specified. . (6) The hollow or concave sha’ 
liary stop valve J K R, in combination with a 


hydrant provided seat G, and shoulder 
O, said valve being d the closure of the 
and being elevated wholly and entirely by 
wing current of water en the main or 

opened or elevated, substantially as 


306,128. Execrric Licutine Gas Burner, A. Living- 
ston Bogart, Jamaica, N.Y.—Filed December 8rd, 
1883. 


Claim.—(1) In an lighting 
way plug Lye 
to the gaswa ~ oh 
bination with the , 9 2, provided with an arm i, 
carrying the movable electrode, and the Pop a bad k, pro- 
vided with the rrojections / and 2 and 


gas burner, a one- 
relation 


ring g being rotated by the 
(2) In ‘consbieanion with the ng 

the plate having ead loop and projections ¢and 
the arm i, ‘and the rin ig g, carrying said electrode Fr. 
said ring being attached to and operated by said plug 
B, as shown and described. 


806,264. Frame, L. Lairdieson, Lowell, 
Mass.—Filed October 1 

Claim.—{1) The combination, with the heddle bar C 
and the heddle frame having a groove g, holes i and ¢, 
and cavity A, as described, of a heddie bar locking- 
catch A, composed of a body a, catch-pin b, tans «nnd 
coil d, the said parts fitting respectively in the 
9, holes i and e, and notch A of the heddle 
whereby every part is adapted to lie within the surface 
of the said heddle frame, substantially as and for the 


(306, 264] 


herein bination, 


respectively in the holes i and ¢ of the heddle frame, 
similarly located in res: pry naked to each other, whereb: peo 
catch is securel; the | heddle frame wi 


ly held in 
dditional means, subst 


the uw or main controlling valve of a hydrant, the 
stop valve J, or concave at ‘bottom but 
closed at top, said said auxiliary valve being automatically 
lifted to its seat or closed wholly and entirely by the 
force of the inflowing current, os the purpose described. 
©) The combination, with a hydrant, of hollow 
provided with J, open at bottom but closed at top, 
vided with ports L, or described equivalent, and 
the purpose fied. (4) The hi aux! valve 
ydrant with 


J in combination with a h: 


806,288. Execrnic Macurezs, William C. 
Shaffer and J. Lane Poalk, Philadelphia, Pa.—Filed 
February 6th, 1884. 

Claim.—The combination, with a sewing machine 
of two or more electric motors, each connected to 
operate directly one of the working parts of the 
machine, and means to operate circuit breakers to 


others and the 


insure movements of such parts in Be 5 with ithe 
as set forth. The com!ination, with the needle bar vf 


wing machine, of an electro-magnet 
rectly procate the same, nine 


rect movemen: 
parte and and connections, and circuit breakers opera 


moving parts, whereby the ement of on 


or breaking the circuits of 

magnet controlling the other part, and the alternate 
action of the and continued movement of the 
a. is automatically effected, substantially as 


306,518 Inpvexinc Books, Alford A. Butler, Bay City, 
—Filed October 19th, 1883. 

stantially in 

specification, with the appropriate letter, 


character placed within the aumesetinbet 
leaves forming the oblique wall thereof, substantially 
as and for the purpose described. 
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vided our breakfast tables 
flavoured oven which may save us many hea’ 
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built up until strong enough to resist ev red 
dency to disease. Hundreds of subtle maladies are 
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isa weak point. We pa escape many a fatal shaft 
by keeping ourselves well fortified with pure blood 
a rly nourished frame.”—Civil Service 
Made with water or milk, 
gold in packets, lal James Epps & 


Co., Homeopathic Clete, London.” — Also 
makers of Epps's Choculate Essence.—[Apv7.] 
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RECENT SPEZIA TRIALS AND HARD ARMOUR. 
In our impression of October 24th we gave some account 
of the experiments carried on at Spezia on October Ist 
last. Foreign visitors were excluded from these trials on 
account of the presence of cholera at Spezia; nevertheless, 
reports of the results have appeared in different publica- 
tions. One in “ Annales Industrielles,” of November 2nd, 
contains what appear to be very good sketches of the 
effects, showing not only the front effects and sections of the 
ts, but also the effects seen from the back. Never- 
theless, we are anxious to see pho yphs and Government 
reports before coming to 
e experiment was peculiar, especially in one respect 
namely, in the fact that the blow was out of all proportion 
to the mga ag of the shields. The plates were 
about 19in. thick. The projectile weighed 835 kilo- 
mes, or 1841 lb. The striking velocities on Cammell’s, 
rown’s, and Schneider’s targets were 570, 567, and 567 
metres, that is, the average was 1864ft. per second. The 
average striking energy, therefore, was 44,340 foot-tons, 
which, with a par e fired from the 17in. breech-loadin 
100 ton Elswick gun—which projectile has a diameter o 
1693in. about—should perforate about 30in. of iron. 
The plates measured about 10ft. by 8ft. 6in. by 19in. 
Taking the weight as 29 tons, the energy per ton of plate 
would be about 1529 foot-tons. In 1882 the Spezia steel 
and steel-faced plates were all broken up by Ps sa equal 
to 1046 foot-tons per ton of plate. We regard both these 
ways of measuring the relation of the blow to the resisting 
wer of the plate as untrustworthy, but they deal with it 
rom opposite points of view, and show sufficiently clearly 
that on any system the blow here enormously outmatched 
the plate, and under these conditions it is very difficult to 
compare the behaviour of the plates attacked. To learn 
much it is necessary to know data that are hardly to be 
hered from the accounts that have hitherto appeared. 
rom all of them it is capes that the steel-f: plates 
were more broken up the steel. This might arise 
from the former being inferior, and so suffering more 
from the same amount of work. This would be bad. . It 
might, however, equally arise from their having absorbed 
more of the shot’s energy. This would be . Which 
of the two is the case may be best seen from the condition 
and behaviour of the eee after impact. On this our 
information is scant. e account we published, states 
that the projectile was more broken, up inst the 
steel-faced plates than against the steel, and t while 
the shot’s point after perforating the steel entered a 
sand hill 15 metres in rear of the targets to a depth of 
1400 millimetres, or 4ft. 7in., that of the shot which had 
perforated Cammell’s plate penetrated to a a es of 400 
millimetres, that is, 1ft. 4in., while that which yong 
through Brown’s lay on the ground. These few inches in 
penetration in earth amount to nothing in themselves, but 
applied to a fragment they may imply a distinct difference 
in the condition and energy of the shot after impact. The 
fragments of the projectile are much more instructive, and 
information on them may tell us something. An extract 
from La Rassegna, quoted in the ‘Adméralt and Horse 
Guards Gazette, states that the entire head of the pro- 
jectile which perforated the Schneider plate has been 
found intact deeply buried in the earth. is reminds us 
that we have no measure of the quality of Krupp’s projec- 
tiles as yet. Excellent, no doubt, they are, but we have 
no means of judging of them in the data before us. One 
other point deserves notice. The plates were supported by 
a backing of 20in. of timber. This is much too soft, and 
probably tells more against the steel-faced plates than the 
steel one, as concluded by the Italian officers, and as 
endorsed by the extraordinary behaviour of the steel-faced 
aond when fixed on granite at Shoeburyness in September, 


Whatever may be learned, however, from this experi- 
ment, as applied to the exact conditions of trial, we are 
quite at sea when we endeavour to apply the lesson to 
other cases, This is the great evil connected with all our 
trials on hard armour. Experiments are supposed to be 
on foot in this country framed with a view to the investi- 
gation of a formula for calculating results against hard 
armour. If anything valuable is to be elicited we must 
fire a great number of rounds under conditions varying 
A few rounds establish no law. 

e should suggest the following as perhaps as good a wa: 
of the subject as is likely to be arrived 
at the same time the investigation is very difficult, 
and one which, under any circumstances, may entail much 
labour and disappointment. Suppose a projectile be fired, 
pric; the same relation as to stored-up work, and if it be 
desired as to power of perforation also, that existed in some 
known case when the plate was fractured with but little 
work to spare. Several rounds must be fired to establish, 
as a first starting —_ a blow that just fractures a plate 
across. Then slightly alter one condition in plate, leaving 
all the others the same, and matching the shot by increas- 
ing the powder in one respect, to obtain a relation between 
one element in plate and one in shot, For example, 
increase the breadth of the plate and also increase the 
velocity of the shot, till it becomes a match for the wider 
plate. This process must be continued till relations are 
established between varying width and varying striking 
energy in the form of varying velocity. A inilen process 
is necessary as to thickness of plate and other elements, 
backing, &. Now, it is obvious that the expense 
involved in such an investigation would be out of the 
question if conducted on a large scale. It might, 
however, very easily and cheaply be carried out 
by Nordenfelt bullets fired from machine guns, These 
might not prove wholly ntative of what occurs on a 
larger scale, but they would probably be sufficiently nearly 
80 to serve as a guide such as might enable a very limited 
number of experiments on a large scale to decide a 
deal, and a system might be suggested that would assist in 
tabulating and comparing results obtained. It is probably 
remembered by few that before any considerable number 
of experiments were made with soft armour, Sir W. Fair- 
bairn investigated the subject by statical tests, and actually 


then arrived at a formula which is now probably as good as 
any extant. Perforation was a much simpler matter than 
the destruction of hard plates, and surely the latter should 
be studied by every possible means, to prevent waste of 
money in isolated trials, which can ly lead to much. 
The test of perforation is more misleading than many are 
aware when misapplied to hard armour. A pile-driving 
machine was exhibited this year at the United Service 
Institution and Iron and Steel Institute with a fallin 

weight, into which were inserted steel punches, ial 
like projectiles, of lin., $in. and }in. diameter. The fall 
of the weight drove these punches through thick mill- 
board slabs or fractured slabs of hard brick. The stored- 
up or striking energy was here proportioned to the height 
of fall, the weight being constant. Hence the energy 
required for punching being a proportional to size 
of hole, it follows that the }in. bullet punch, with 10in. 
fall, has nearly the same perforation as the }in. at 20in. 
and the lin. at 40in. On the other hand, the three 
bullets driven with the same weight have about equal 
smashing power when falling from the same height. In 
short, the Fin punch falling 10in. is, as regards perfora- 
tion, on an equality with the lin. punch at 40in.; while 
to obtain the same smashing power as the latter it 
must fall not 10in. but 40in. This shows how entirely 
misleading is the test of perforation for hard armour, 
and how necessary it is to arrive at something better. 
Let us hope that this may be successfully achieved. 
In the meantime we are smashing giga:tic shields 
with results which establish little beyond the fact that 
a particular shot with a certain velocity will break 
some individual shield, and with little ide: of how to 
apply the results to cases with other conditions. 

e can hardly conclude without a tribute of admiration 
to the 100-ton B.L. gun, which delivers a blow so far in 
excess of anything extant. In 1876 the first Elswick 
100-ton M.L. gun performed against plates at Spezia. Up 
to the present date no other makers have produced as 


powerful a gun, yet Elswick has made many more, and 
in 1882 this much more powerful B.L. 100-ton gun. 
In actual power magnitude, then, Elswick has long eld 


an unrivalled lead. 


THE VICTORIA ELECTRIC LIGHT STATION. 
No. IL. 

Boilers.—The steam generators for an electric light plant 
have to fulfil some very special conditions. They must be 
very economical, occupy little space, require no complicated 
foundation which would make the removal of one boiler 
out of a set, or the addition of one to a set, a trouble— 
some operation involving, perhaps, the stoppage of the 
entire set for a certain time; they must be capable of being 
pressed hard for a few hours without too great a decrease 
of economy; and in order to meet the exigencies of the 
service, they should be. so designed that the stoker can 
vary almost without notice the rate at which steam is 
— After duly considering all these requirements, 

r. Crompton has come to the conclusion that for this par- 
ticular class of work the locomotive type of boiler is most 
suitable, and he entrusted the design of the boilers for 
Victoria to Mr. W. H. Maw. Messrs. Hick, Hargrave, 
and Co., of Bolton, were the makers, We illustrate these 
boilers fully in Figs. 11, 12, 13, and 14. Their dimen- 
sions are:— 


Outside diameter of 4ft. Qin. 
Centre of barrel to floor ... . din. 
Outside width of fire-box...  .. 4ft, Shin. 
Outside length of ditto .. ... ... .. 10in. 
Internal height of fire-box—level of grate to 
Grate, 4ft. 1}in. wide by 5ft. lin. long ... 20°5 sq. ft. 
Length of tubes between plates ... ... ... 11ft. 10}in. 
Number of tubes, No.8b.w.g. ... 74 
External diameter of tubes ... ... ... ... Oft. 3hin. 
‘ace: Fire- aq. 


Indicated horse-power... .. 300 L.H.P. 


The steam generated in the boiler is carried through a 7in. 
short pipe into a steam collector, 1ft. 6in. diameter and 5ft. 
long, provided inside with bafile plates for the retention of 
any water carried over. A small drain pipe, clearly shown 
in our illustration, Fig. 13, conducts the water thus col- 
lected back into the boiler. The end of the steam collector 
is provided with a 4in. Dennis straight-through valve, by 
which the steam passes into the main steam pipe, which 1s 
Gin. internal diameter. Each boiler is provided with two 
distinct sets of safety valves—one group of five Cowburn’s 
patent dead-weight safety valves, of 8°3 square inches 
collective area, loaded to 143 Ib. per square inch, and one 
pair of 2hin. lever safety valves, loaded to 140 Ib. per 
square inch. The three boilers are fed by two Blake’s 
steam pumps. Steam cylinder, Gin. diameter; water 
cylinder, 4in. diameter; stroke of both, 12in. Inlet to 
pumps, 2hin.; outlet, 2in.; feed pipe to each boiler, 14in. 

alves are inserted at suitable at into the system of 
feed pipes, so that either boiler or either pump can be 
disconnected at pleasure. 

The products of combustion pass from the smoke-box 
downwards into the horizontal underground flue already 
mentioned. A cast iron throttle valve, lft. 6in. by 3ft., 
inserted between the smoke-box and flue, serves to regulate 
the draught of each boiler. In addition to this there is 
also the usual damper in front of the ash-pan, so that the 
fire is under perfect control. To protect the front tube 
plate, and to insure perfect combustion and a thorough 
mixing of the gases, a firebrick arch is built within the 
fire-box. The system of ing the main fiue under- 
ground has many advantages. Itsimplifies the foundation, 


good | since the vertical down-take serves as a support for the 


smoke-box end of the boiler; it permits the flue to be 
easily inspected and cleaned, and it prevents radiation of 


heat in the engine and boiler room, which, in the case of 
overhead iron flues, would be simply intolerable. To 
prevent radiation of heat from the boilers and steam-pipes 


they have all been coated with Haake’s fossil meal to the 
thickness of 14in. 
Feed-water heater.—The exhaust steam from the engi 
is carried into an exhaust tank, shown in Fig. 1 and Fig. 3, 
the bottom of which is 10ft. above the floor of the engi 
room. Here a certain amount of condensation takes p 
and the condensed water is drained off into a pit, which 
also receives the drainage from the heaters, exhaust pi 
leading to chimney, and from the steam chests and cylin- 
ders of the engines. An ejector placed in this pit then 
raises the water to another overhead tank, from whence it 
is led to the feed pumps. The ter part of the exhaust 
steam is, however, not Lecdshest te the exhaust tank, and 
must therefore be disposed of in some other manner. To 
admit the steam direct into the bottom of the chimney 
would be a fatal mistake, since, on account of its low 
temperature, it would have the effect of cooling the 
hot within the chimney, and thereby diminishing 
the draught. The exhaust is therefore carried to the 
chimney and up within it by two 12in. cast iron pipes, as will 
be seen by our illustrations, Figs, 8 and 10. These pipesenter 
the exhaust tank at the bottom, but are prolonged within 
the tank to wrag 4 the top side, so that no condensed water 
can enter into them; they are carried vertically down- 
wardsthen, with bendsoflargeradius,Fig. 9,intothechimney, 
where they rise in two diametrically opposité corners to 
within a few feet of the top, where they are Pm ger 
by a breeches piece into a simple exhaust nozzle. e of 
these pipes is plain right through, 
without any valves or restrictions 


which might impede the flow of the 
| TO HEATER exhaust steam. The other, However, 
as is provided with a throttle valve, 


placed between branch pipes lead- 
ing to the heater, as shown in 
j the annexed sketch. By means 
j of this throttle valve part of the 
i, exhaust steam can be sent through 


| the heater before it is allowed 
| FROM HEATER to enter the chimney. To do this 
3 does not set up any appreciable 
k pressure, since the ¢ 

steam in passing through the heater is partly con- 
densed, and forms a slight vacuum on 
the inlet side. A glance at the annexed 
sketch will make this clear. The heater 
employed at Victoria is made by Messrs. 
Stearn and Co., of Glasgow, under Strong’s 
patent, and we illustrate it in Figs. 15, 16, 
17, 19, and 20. It consists of a lower 
vessel, an upper vessel, and a set of filters. 
The lower vessel—Fig. 15—is not under 
pressure, and contains a number of vertical 
tubes, closed at the top and open at the 
bottom. In each tube there is a diaphragm 
reaching to within a short distance from 
the top and dividing the pipe into two parts, 
one connected with the inlet where the 
steam rises, the other connected with the outlet where the 
steam descends. It is claimed that the weight of the con- 
densed water on the descending side yrokdeis a slight 
vacuum on the inlet or ascending side—each pipe, in fact, 
acting like a syphon, and so relieving the exhaust from 
the engine from all back-pressure. The mixture of 
steam and condensed water issuing from the lower vessel is 
led into a 12in. pipe provided with a drain pocket and copper 
grating, and there separates. This pipe is shown in our 
illustration of gy 16—in The 
water falling t the grating into the et is 
ined pass S into the pit mentioned above, and the 
steam is led back to the exhaust pipe, joining it below the 
throttle valve. The cold feed-water is admitted into the 
lower vessel, where it comes into contact with the outer 
surface of the vertical tubes, and is thereby heated suffi- 
ciently to give off most of the carbonic acid gas and air, 
and to precipitate part of the solid matter held in solution. 
m this vessel the water is drawn to the pump, and 
re from the pump into the upper vessel— Fig. 15 
—which is consequently under pressure. Here the water is 
further heated by a system of coils containing live steam to 
nearly the temperature of the steam in the boiler, and the 
rest of solid matter yet contained in the water is pre- 
cipitated. The actual depositing of this matter takes 
lace in the filters—one of which we show separately in 
ig. 17—through which the water is forced on its way to 


the boilers. It was originally intended to use sand in the © 


filters, but coke has been substituted, since after it has 
served for retaining the solid matter ipitated out 
of the feed-water, it can still be as fuel. To 
facilitate the charging of the filters, a traveller having 
two motions and hoisting tackle is provided, of which we 
give detail illustrations in Fig. 18. The exhaust tank and 
pipes, the heater and the filters, are all coated with Haake’s 
fossil meal to the thickness of lin. 
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THE IMPROVEMENT OF THE NAVY. 
On the 26th ult. Sir E. J. Reed read a paper before the United 


Service Institution, a report of which will be found on page 413. - 


We now give a summary of the discussion. 

The chairman, Admiral Fanshaw, read a letter from Admiral 
Sir T. Symonds, endorsing Sir E. Reed’s condemnation. He 
considered that the Collingwood, and similar ships, must lose in 
any engagement with ships of the Duperré type ; also he observes 
that Sir E. Reed’s classification takes no account of several 
French ships falling just below the limit—as the Charles Martel, 
the Tonnant, Friedland, Colbert, and Trident. He recom- 
mended that England should copy the French types, and 
simply make two ships to each French ship, otherwise he fore- 
saw a naval Sedan in the future. It must be remembered that 
England must keep the sea always ; the French might come out 
when it suited them. 

Admiral Sir George Elliott condemned the citadel type of 
ship, which he regarded as the necessary consequence of turrets. 
Sir T. Brassey’s summary he regarded as most unsound. He 
was very glad to see that Sir E. Reed thought it possible to 
defend ships against torpedoes. It was a matter 
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whether by Sir E. Reed’s plates or by his own crinoline. Tor- 
pedo destroyers, however, were needed. Vessels of this class 
might replace many of our obsolete smaller vesse's. Coal pro- 
tection he had always laughed at. He recommended our neval 
expenditure to be doubled. 

ir John Hay, M.P., concurred in the necessity of doubling 
the a The question of coaling stations ought not to 
be reckoned as naval expenditure. He team teak ships, 
rather than forts, were needed for the protection of England. 
Liverpool or Brighton at this time might be ruined by a few 
French men-of-war. France had now 45 ironclads against 
our 3S. Our fleet was only half the size it ought to be. 


He would not recommend putting too many eggs in one basket, | to 


however, and would prefer two ships like the Riachuelo to one 
Duperré. In addition to the ships proposed by Sir E. Reed, 
every available slip—twelve in all, he believed—ought to be 
—— Our present naval expenditure was disgracefully 

; it ought to be £13,000,000 annually. In 1878 we had one 
of £12,400,000 spent in ready-made shops in “ hand-me-downs.” 
He would notice our disgraceful deficiency in guns. We required 
for our fleet 2245 guns ; for merchant ships, 560; anda reserve; 
in all, 3605 guns. To meet this 387 pieces are ready. 

Sir Spencer Robinson regretted that it would be impossible 
for the meeting to petition Parliament. All felt the great 

_necessity of a Navy now. He urged that this should be pressed 
strongly now. 

Lord Henry Lennox agreed with Sir E. Reed’s paper. He 
had long pressed the necessity of increasing our fleet. He con- 
demned the delay in building, and referred to the Agamemnon 
and her shortcomings in steering, &c. Neither political party 
had the courage to ask for the required money; yet he hoped 
that, if fairly put to the country, no real difficulty would arise 
as to the n money. Mr. Broadhurst, one of the most 
peace-loving men, recently declared his willingness to vote any- 
thing necessary, to secure a Navy that would protect our float- 
ng wealth all over the world. He would deal with guns in the 
House in the coming discussion on the Navy; nor would he 
touch upon torpedoes, for they did not exist. He only hoped 
that the coming proposals of Government would be adequate, 
but if instead of bread a stone was offered, he promised con- 
sistent opposition. 

Admiral Hamilton stated that in 1793 England had 113 battle 
ships and France 80 ; England 133 frigates, and France 77. In 
1801, the French had only 39 ships and 38 frigates, and England 
had 202 line-of-battle ships and 277 frigates. The most that is 
now claimed is that England is equal to France. In 1863 Eng- 
land had 21 ironclads and 44 screw line-of-battle ships to 16 
ironclads and 29 line-of-battle ships possessed by France. A combi- 
nationwas much to be feared. The late French Emperor wasreported 
to have said, “If you do not keep up a strong Navy, I cannot 
guarantee peace.” Then Admiral Hamilton referred to the 
threats which prompted the volunteer movement, the exposure 
of coast towns, warlike or to attack, the fact that un- 
armoured ships are unfit to take part, except as auxiliaries to 
armoured ships. The parts played by the Tennesse, Albemarle, 
and Arkansas, in the American war, were quoted in support of 
this. He referred to the proposal to transfer our commerce to 
neutral flags as ruinous, to the great power the Dutch had owed 
to their Navy, and said that when a navy ceased to protect the 
commerce of the country it failed in its mission. 

Captain Noel joined in thanking the lecturer for his powerful 
and moderate lecture. He considered sudden and irregular 
votes of money led to waste. The Navy had been starved now 
for fourteen years, though naval officers are apt to be misjudged 
in representing this. An extraordinary vote was now doubtless 
required, but followed by an increase to the annual estimates. 
Points, not referred to in Sir E. Reed’s paper, were equally im- 
portant, i.c., the increase of the personnel of the Navy, the 
repair of tlie Navy, and the construction of colonial docks, and 
protection of coaling stations. Experiments had also been cut 
down, and the guns delayed in consequence. He specially con- 
curred in the following points: the necessity of, promptly 
completing ships now building, and the necessity of auxiliaries 
ae tenders of line-of-battle ships. He referred to the three means 
of protection against torpedo attack—strengthening the bottom, 

ing nets, and employing special vessels. Without the last 
hecould not conceive how a fleet could stand at all. He did 
not altogether agree with Sir E. Reed in his condemnation of 
compound vessels, and regarded the Inflexible as an excellent 
ship, and that it was not right to take away half of her tonnage 
in comparing her with the Admiral Baudin. He would take the 
proportion of the armour to the tonnage of the ship—such as 
vessels with one-tenth their tonnage—as armoured vessels. 
Nevertheless he preferred the Dreadnought type to citadel 
vessels, and side armour to deck armour. He did not see the 
necessity for unarmoured cruisers being large. He also referred 
to a mistake made by Sir T. Brassey, in counting the Agamem- 
non, Ajax, Conqueror, and Polyphemus twice. 

Mr. White heartily endorsed most of Sir E. Reed’s recommen- 
dations, but dissented from many of his arguments. He 
reminded the meeting that the French reconstructed 
their Navy since 1872. England had on any system of 
reckoning gone five battle-ships to the bad. He endorsed 
Sir E. Reed’s recommendations, and he thought the un- 
armoured cruisers or protected ships certainly had 
put at a minimum figure, speaking in the interests of the 
country, and not as one interested in private shipbuilding. The 
English Navy had been worked on too little money, and the 
attempt had now broken down. He also agreed with the lec- 
turer as to torpedo boats, but he must add that justice had not 
been done to the English fleet. On this point he, of course, 


spoke as one who had a personal responsibility in the 


#endemned, but would point out that there must be something 
wadieally wrong in a system which reckoned the Italia and 
Lepanto, with their 100-ton guns and 19in. of armour, besides a 
strong armoured deck, as possessing no armoured tonnage. If 
this is so, then armoured tonnage and fighting efficiency are not 
interchangeable terms. Mr. White considered that protection of 
guns by thick armour would be a special feature in future 
armour clads. The Italians had preferred a thick armoured deck 
to side armour with all their knowledge of the most powerful 
guns. He thought actual experiment desirable—still he 
asked, was it reasonable to treat the Italia and Lepanto 
as non-existing battle ships? He further observed that 
the Collingwood had been designed with a view to money, 
available speed, armament to be carried, and protection to vital 
parts. Foreign officers do not adopt Sir E. Reed's view. 
Artillerists know what mischief is done behind weak armour by 
projectiles. He did not at all advocate the abolition of armour, 
and if he might speak for Sir W. Armstrong, he would add that 
he did not advocate that either, though he considered at present 
that attention specially needed to be turned to the augmentation 
of protected ships. The Esmeralda, he begged to say, was not 
to be regarded as the typical protected ship. Better protected 
ships were building. 

4 Mr. W.-H. Smith, M.P., would not follow Mr. White in speak- 
ing of the technical points he had raised, but rather with the 


general question. He thought few people doubted that a 
permanent increase to the Navy had become necessary, He 
preferred to lay himself open to the charge of changing his views 
to shrinking from expressing this as his conviction. Waste of 
money was not the only evil in delay. Vessels were relied on 
which could not be ready for a long time, and war would 
come suddenly. The question was, what vessels would 
be ready in three ’ time? As Sir E. Reed had 
pointed out, armour-clads were required especially when 
regard is paid to the abnormal development of foreign navies. 
Then had we any cruisers capable of dealing with those who 
might prey on our commeree? The only course to be taken was 
the country as far as possible against any combina- 
tion. He did not want to discuss the merits of particular types 
of ships, but thought all should combine to show the real neces- 
sity for augmentation. 

Admiral Boys spoke of the great importance of action, com- 
paring our position in past times to our present one. Shi 
should be launched and available as quickly as possible, He 
observed that the Cunard ship Umbria was launched only a 

few weeks ago, and that day she was reported as arriving 
within six days and afew hours from New York. As to the 
Inflexible, he been called upon to give an opinion, and had 
said that it was impossible on service for her ends to be 
demolished in the manner suggested by Sir E. Reed; though 
opposed to the regular breaching operations of a fixed battery, 
such a result might be effected. He thought the term “ pro- 
tected tonnage” a curious one, which he did not profess to 
understand. He was not clear that he could take part of the 
ship as protected tonnage and part as unprotected. Classifica- 
tion was, however, a difficult matter. So with maximum thick- 
ness of armour, which may only exist in a few plates in the ship. 
Compound armour further complicates the question. He 
thought Sir E. Reed’s estimate low, and observed that gunboats, 
each carrying one heavy gun, for protection of our ports, were 
omitted. 

Mr. Norwood, M.P., spoke of the Admiralty Committee, of 
which he was a member, having condemned the delay in com- 
pleting work ; also in having condemned the system of the 
Admiralty depending on the War-office for guns. They found 
that as good work could be done in private as Government 
yards, and thought that within certain limits contract work had 
much to recommend it. He doubted the powers on service of 
our war vessels ; on the other hand, he thought the mercantile 
marine might be relied on for carrying purposes. He felt the 
recent 41 per cent. increase in steam tonnage was a proof of the 
need of a larger Navy. He had estimated the sum required 
within one or two hundred thousand pounds of the amount re- 
commended by Sir E. Reed. 

Captain Orde Browne observed that the whole stress laid on 
the complete belt was based on the supposition that the vessel 
actually sank from shot leaks in action. If she ren.ained afloat 
she retained her whole fighting powers, guns, engi &c., being 
all armoured. As a fact, no vessel had been sunk in the manner 
contemplated in action. The Huascar’s guns, steering gear, &c., 
were all crushed; but the question of sinking never arose. An 
Esmeralda was riddled, but she only sank after she had twice 
been rammed. He maintained that some class was wanted to 
provide for the vessels protected by horizontal armour. The 
whole strength of navies was here based on a classification which 
ignores the existence of such ships as the Italia and Lepanto. 

Captain P. H. Colomb thought Sir E. Reed’s proposals very 
moderate. He wished to avoid disputes over details, but rather 
to press for money for ships of any approved type. He thought 
that those who sail the ships should be brought into closer con- 
nection with those who design them. He preferred the Dread- 
nought type himself; but without following Sir E. Reed into 
the intricacies of the armour question, he desired to see ques- 
tions tried practically. He objected much to gun detachments 
bring unprotected from machine guns. He thought with Sir E. 
Reed that torpedo catchers were necessary. He doubted about 
the armoured cruiser. He believed that our fully armoured 
ships would be sent anywhere if necessity arose, just as the 
Agamemnon has now been sent to China. He recommended a 
settled plan of action, corrected by experiment, to put a back- 
bone into our naval construction. 

Captain J. C. R. Colomb regarded Sir E. Reed’s proposals as 
inadequate, though he welcomed them. The proper excess of 
strength of the British Navy over that of France depended on 
the circumstances. In the South Pacific, for example, 
England had a hundred millions annual trade, and France not 
two and a-half. England had not the ships necessary to hold 
her position against France for a week. Mr. Barnaby, in 1877, 
had, among ten functions of the Navy, enumerated the “locking 
up of your enemy’s fleet.” This, our traditional war policy, 
could not be carried out without double the fleet of France. 

Admiral Sir Leopold McClintock said that the lecturer had 
shown that our Navy was utterly incomplete. He observed 
that our small craft were very bad. Two hundred torpedo boats 
were building in France; of these a great number are needed, 
A million of money added to Sir E. Reed’s estimate for torpedo 
boats alone would be well spent. 

Captain Fitzgerald spoke of the loss of service of unfinished 
ships, which, as long as they lay on the were no more 


been | useful than an unlaidegg. He asked whether the Inflexible had 


not some advantage, as compared with the Duperré, to com- 
pensate for her short belt. He thought that torpedo catchers 
could replace our present miserable small craft. He, however, 
jaughed at the suggestion that young naval officers should find 
fault with the ships allotted to them. 

Admiral Sir J. C. Wilson spoke of the necessity of our fleet 
being ready, and measuring our strength by our ships that were 
ready. As to type, he preferred the Thunderer. He spoke of 
the absurdity of counting a batch of armour-clad ships, without 
cruisers, torpedo boats, &c., as a “ fleet.” Then, again, had we 
any settled fleet manceuvres, or were we not rather living on 
Trafalgar, and assuming that all must turn out well ; while the 
French, remembering their past failures, were straining every 
nerve to construct a powerful fleet. He further spoke of the 
paucity of trained fighting men and the need for barracks. 

Mr. Arnold Forster thought that now the country was roused 
it would be much wiser to put forward a maximum estimate of 
our needs than a minimum one. The country had no concep- 
tion, however, of what war involved, especially to those living 
on the coast. It was wise for speakers to confine themselves to 
the broad facts of the case, which ‘should be put, if not offen- 
sively, at all events ivély before the public. 

Sir C. Nugent thought that Sir E. Reed had under-estimated 
our wants. For example, one armed cruiser was not enough for 
each naval station. He thought. also that torpedo catchers 
ought to have more than one gun. He thought our delay in 
guns was due to the recent revolution in them ; other nations 
were much in the same condition, a condition which he hoped 
would not long continue. 

Admiral Gore Jones specially pressed the need of docks to 
repair our ships and enable them to maintain their speed. 

Commander May said that junior officers specially needed 


opportunities of learning torpedo work and other necessary parts 
of their duty, and hoped steps would be taken to disseminate 
information. 

The Chairman then said that he concurred in Sir E. Reed’s ' 
recommendations as far as ae 4 went, but a more complete 
statement of the whole wants of the Navy was needed. New 
ironclads, should replace our old ones. Sir E. Reed had shown 
that it was a fallacy to derive satisfaction from the fact that 
France is replacing old wooden ironclads by new, for we 
have numbers quite obsolete from other reasons. He 
with Sir E. Reed as to armoured cruisers being sent to distant 
seas, He would give the Warrior, Minotaur, &c., new engines, 
and render them available as cruisers, 

Sir E. Reed explained that his summary was based upon the - 
title given him, “the most urgent measures,” and he based his 
recommendations, therefore, on a total expenditure of £6,350,000 
on ships and torpedo boats, which would involve £8,000,000, 
including expenses connected with the subject. He had not 
wished to revive the question of the fighting powers of citadel 
ships. He maintained that naval officers generally were agaihst 
them. He had avoided the subject of coast defences purposely, 
He would not meet what had been said as to minor details, but | 
he called attention to the fact that had been noticed, that while 
every shot tells on unarmoured ships, a great part of those that 
strike steel armour glance off. He considered that it was open 
to any ship to destroy the sides of the Italia and — 
above the water-line, and turn them topsy-turvey. The Duilio 
and Dandolo took their shape owing to difficulties arising from 
miscalculation, which had to be met by diminution of armour. 
He was glad to hear the praise accorded to the Dreadnought 
and Thunderer, Captain Colomb had said he preferred not to 
build vessels so questionable as armed cruisers, but as a fact, no 
objection had been made to armed cruisers by anyone. He 
hoped that it would now be noted that, leaving the first-class 
armour-clads on one side, he provided for a very high rate of 
speed in all his other vessels. With regard to torpedoes, he did 
not believe in a water-cushion acting with much effect against a 


to 0. 
Finally Sir E. Reed referred to the fact that he was perform- 
ing a painful task, in bringing up a question on which his own 
were individually desirous to act, yet year after year 
inadequate estimates were brought forward and voted for. He 
much regretted to have to say that a man increased his weight 
and authority by leading the nation to the brink of the preci- 
pice rather than warning them. A vote of thanks was then 
passed to Sir E. J. Reed for coming forward in the patriotic 
way he had done at this grave crisis. 


THE OCCURRENCE OF BRINE SPRINGS IN 
COAL MEASURES. 


AN interesting on the above subject was read by Mr. C. E. 
De Rance, yom C.E., F.G.8., at the meeting of the Man- 
chester Geological Society on Tuesday last, The subject, Mr. De 
Rance said, was one of interest beyond. the mere question of the 
occurrence of brine springs, from the fact that the sandstone of 
the coal measures in many districts were valuable water-bearing 
rocks for waterworks purposes, and should it appear that brine 
springs commonly occurred throughout the coal measures, it wouid 
render this class of works open to suspicion. Mr. De Rance com- 
pared a number of analyses with reference to the brine from the 
coal measures, ial reference being made to the brine from the 
Rose Bridge Collieries, near Wigan, which was found to conta'n 
3514 grains of chlorides to the gallon, of which no less than ((2 
grains were chlorides of potash. As regards eral results, the 
analysis was very similar toa brine spring from a in Dukinfield 
Colliery, and the brine met with in the Dallam-lane Forge boring 
in the new red sandstone, which was believed to be derived from 
the coal measures. These coal brines appeared to average 
about 4000 grains to the gallon of the total saline contents, or about 
two and a-half times as much as the water at high tide at Liver- 
ot geo by Mr. Norman Tate, F.C.S., for Mr. S. Roberts, 

the 


8., which contained a total solid impurity of 1558°08 grains to 

gallon, of which 1295°50 were chloride of sodium. The analyses 
of a number of saline springs, chiefly from the secondary rocks of 
England and the Continent, were given, the average saline contents 
of which were about 1100 grains to the gallon, or less than the 
moderateiy salt sea water at Liverpool. Brine from the 
Keuper Marls, on the other hand, contained a quarter of 
its weight of chloride of sodium, as well as other salts, 
or about 17,500 grains to the gallon, which was about 
eleven times salter than the sea at Liverpool. The coal measure 
brine —- consequently occupied an intermediate place between 
the mini springs, somewhat less salt than the sea and the 
Keuper brine, which was an important solution. The brine springs 
occasionally met with in the Triassic dstone were believed 
Mr. De Rance to be derived from the coal measures beneath, and 
he was of opinion that the presence of brine of coal measure 
origin had affected wells and pumping stations made for that 
purpose in very few instances; yet they were sufficiently 
numerous to render great care necessary in the selection 

ping stations in these rocks, where no’ was alread 

nown of the character of the water which w be yielded, 

Allusion was made to the investigates of Mr. William 
Ripley Nichols, member of the Boston, U.S., Society of Engineers, 
which proved that the particles‘of sand, whether in filter 8 or 
when cemented together and forming sandstones, had no power, 
as had been imagined, of removing and holding a certain — 
of the salts of saline solution filtering through them. Mr. De 
Rance also described the “‘ Revolver” suggested by Sir Frederick 
Abel, C.B., F.R.S., which had been erected at the Ae 
Waterworks, and in which two million gallons of Sten ype 
water was daily dealt with at an expenditure of only 20 lb. weight 
iron and @ very small amount of power. This was a result of 
great importance to many works in this country, and experimental 
trials were already being made. 


SovurH KENsIncTON MusruM.—Visitors during the week ending 
Nov. 29th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9903; mercantile marine, Indian 
section, and r collections, 2726. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1595; 
mercantile marine, Indian section, and other collections, 531. 
Total, 14,755. Average of mding week in former years, 
12,984. Total from the opening of the Museum, 23,554,174. 

A Fixer or STEAMBOATS IN THE MARKET.—On Wednesday 
Messrs. Fuller, Horsey, and Co. offered for sale the whole of the 
old fleet of the river steamers which for several years past have 
been employed in the passenger traffic oa the Thames. The 
London Steamboat Company was recently reconstituted, and it was 
announced at the sale that the vessels were being disposed of in 
consequence of their being about to be replaced by new steamers of 
an improved type. The vessels offered were twelve in number, 

ibed as paddle steamers, varying from 37 tons to 58 tons each, 
and offered with all their machinery and gearing. A stipulation 
in connection with the sale was that purchasers were required to 
enter into a covenant not to use the vessels for carrying purposes 
on any part of the river Thames between Hampton Court and 
Gravesend. Some of the vessels were offered at the company’s 
works at Woolwich, and the remaining portion at the Battersea 
dockyards. The bidding showed that there is not at’ t much 
demand for this class of property, and ultimately the vesse|s 
were withdrawn, 
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\THE VICTORIA ELECTRIC LIGHTING INSTALLATION—SITE, PLAN, AND DETAILS. 
MESSRS, R. E. CROMPTON AND CO., ENGINEERS. 
(For description see page 419.) 
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THE FORTH BRIDGE.* 
By B. Baker, M.1.C.E. 
(Concluded from page 388.) 

I HAVE summarised the readings of the gauges for the two 
years, and find them to fairly bear out m: 
paring the following table, the mean of all the readings of the re- 
volving gauge between Olb. and 51b., 51b. and 101b., &c., have 
been taken, and the mean of the corresponding readings at the 
same time of the small fixed gauge and of the large fixed gauge for 
easterly and westerly winds have been set forth opposite. 


Revolving gauge. Small fixed gauge. | Large fixed gauge. 
Mean pressure. Easterly. Westerly. Easterly. Westerly. 
Ib. Ib. Ib. Ib. Ib. Ib. 
Oto 5 3°09 3°47 2°92 2°04 1-9 
5 to 10 3°54 4°77. 
10 to 15 6°27 | 4°55 8°26 
15 to 20 1706 12°66 
20 to 25 210 12°25 22°75 | 86 19 
25 to 30 270 35 | 18°25 
30 to 35 82°5 $8°5 21°5 
Above 65 41°0 35°25 
(One observation only | 
above 32°5.) | 


square 
foot on a — and comparatively heavy board averages only about 


will also be noticed that the heaviest gales have been from the 
west, and that the revolving gauge then indicated much the same 
as the fixed gauge. Some critics were of opinion that our 300ft. 
gauge would of little use, as it could not swivel square to the 
wind; but remembering the experiments made with a fan blast on 
oblique plates, which showed that the resultant pressure was 
normal to the surface, I felt sure that having reference to the pre- 
vailing winds swivelling was of no practical importance at 
Forth, and the results justified my anticipations. . 
The two heaviest gales occurred in the early morning of 
December 12th, 1883, and January 26th, 1884, respectively. On 
the latter occasion much damage was done throughout the country, 
and there was conclusive evidence, from the extent as well as the 
intensity of the storm, that it was a very exceptional one in cha- 
racter. At Inch Garvie the small fixed gauge was reported to us 
as registering 65lb. per square foot, but on inspection I found the 
index pointer could not traverse further, or it might, perhaps, have 
indicated much higher. At Valencia very strong squalls coveri 
a ee oe stated to have attained a rate of upwards o 
150 miles per hour. At Holyhead lengthened squalls of 120 miles, 
and short squalls of higher rates, were . At Alnwick we 
were told that several instances of ten miles in five minutes, or 
miles an hour, and squalls of 150 miles, occurred. Now, if we 
assume, as is common, the pressure of wind to be equal to *005 V°, 
and — the velocity of 150 miles as correct, we shall have to 
believe pressures of 1121b. per square foot were reached at 
Valencia, on the west coast of Ireland, and at Alnwick, on the east 
coast of England, on the 26th of January last. I confess I find it 
much easier to believe that the records of anemometers as at pre- 
sent obtained are utterly misleading and valueless for all practical 
I entirely mistrusted our own 651b. record, even before 
knew that the index was at the end of its travel. On findi 
out the latter fact, however, I experimented with the gauge, 
> in the presence of the inspecting officers of the Board of 
Trade, made it register 651b. by the sudden application of a pres- 
sure not exceeding 20Ib. The momentum of the light index needle, 
and not that of the pressure plate, which was bridled back, sufficed 
to cause the error. I look upon the record of 651b., therefore, as 
valueless, so far as regards the specific maximum pressure attained 
during the great storm, but of considerable value as evidence 
that the highest pressure, whatever it — have been, par- 
took of the character of a smart jerk too instantaneous 
duration to affect a structure of any size or weight. From the 
records generally, and from my own watching of the movements of 
the three gauges, I have come to the conclusion that uniform velo- 
city and pressure in a wind, whether it may prevail or not at cloud 
heights, can never obtain near the surface of the earth or in the 
neighbourhood of any bridge or other structure capable of causi 
eddies. Unsteady motion must be the rule in air as in water, an 
the threads of the currents moving at the highest velocity will 
strike an obstruction successively rather than simultaneously, so 
that the mean pressure per square foot on a area must be jess 
than that on a small surface from that cause alone, irrespective of 
ay oy differences in the partial vacuum at the back of the planes. 
the spring of this year, when running into Dublin Sortions 
during a heavy broadside gale, I took occasion, when in still water, 
but in the blast of the wind, to measure the heel of the vessel, 
and from her elements to calculate subsequently the mean pressure 
required. My pressure board in this case was about square 
feet in area, and the deduced mean pressure was 12 Ib. per square 
foot. From other data I estimated the corresponding anemometer 
- at fully double the preceding amount; and this was per- 
ectly rational, because the vessel kept steady at the constant heel, 
whilst heavy local gusts of very small area struck different parts of 
her in a distinctly recognisable manner. In short, the large area 
and heavy mass of the hull equalised the jerky action of the 
numerous smal] blasts of high intensity, and a similar action 
doubtless takes effect in ordinary railway structures, and will to a 
still greater extent in such a large and heavy structure as the Forth 
Bridge. Mr. Fowler and I are of opinion, therefore, as a result of 
our two years’ further consideration, that the assumed pressure of 
56 Ib. per square foot over the whole of the bridge is considerably 
m excess of anything likely to be realised. It is another question 
whether the method of estimating the effective area exposed by 
the bridge—namely, double the plane surface, with a deduction of 
50 per cent. in the case of tubes—is right or wrong. We think it 
is a sufficiently near approximation to the truth, for reasons which 
I will briefly set forth. As all engineers well know, one of the 
results of the panic caused by the fall of the Tay Bridge was the 
appointment by the Board of Trade of a committee to consider the 
question of wind pressure on railway structures, which committee 
advised the adoption of certain rules. Shortly stated these were : 
—(1) That a maximum wind pressure of 561b. per square foot 
should be provided for. (2) That the effective ‘ace upon 
which the wind takes effect should be assumed at from 
once to twice the front surface, i to the extent 
of the openings in the lattice girders. (3) That a factor 
of safety of four for the ironwork and of two for the whole 
i ing as a mass when gravity alone comes in, should 


bridge overturning 
healed: In the case of the Forth Bridge we took, with the th 


approval of the Board of Trade, the highest ratio for the surface, 
namely, twice; but I must admit that I had not at the time the 
slightest idea whether the twice ought not to be thrice and even 
more, and the recommendations of the committee did not assist 
me, as they were founded on no special e 
accord with my own experience so far as it then extended. Under 
these circumstances the necessity of further experiments was 
clearly indicated, and we have made them. The tension members 
and the bracing of the Forth Bridge, as already explained, are 
lattice box girders, and the main compression members are tubes. 
Thus, in the case of the top tension members near the piers, we 
have the front surface of the girder with channel bars and project- 
ing flanges 


, making it essentially different to the flat anemometer 
plate, and three corresponding , Situated respectively about 


* Paper read before the British Association. 


xperiments, and did not Jas 


7ft., 33ft., and 40ft. to-the rear of the front surface. In the case 
of the tubes we have the tube itself, then a couple of box lattice 
cross braces, with channel bar members, and finally another tube. 
No theory exists which could enable us to estimate even approxi- 
mately the equivalent flat surface of such a network; and I felt 
until my scheme of experiment by models was realised with 
satisfactory results, that our calculation of stresses from wind 
pressure rested on anything but a logical basis. The problem to be 
solved was how far the eddies ca’ by the front surfaces affected 
the surfaces to the rear. In the recommendation of the Wind 
Committee a front plate girder was considered to give complete 


shelter to an age to the rear of it, but I think any one who | tha‘ 


has walked 
unless he locked up pretty closely to the front man he felt practi- 
cally the full force of the gale, and similarly unless the rear plate 
pm fn of a bridge be relatively close to the front girder the latter 
will not afford anything like complete shelter. It is obvious, 
therefore, that the depth of the girders and the distance a 


enter into the problem, as well as the question of ae ie te | plan 


or lattice; and I may add further that the p an 

of the floor between the girders also materially affect the wind 
stresses. My original idea was to prepare models and test them in 
actual wind at Inch Garvie, but the irregularity of the results, even 
with the flat boards, precluded the possibility of any useful data 
being so obtained. I determined, therefore, to abandon the attempt 
to actual resist but toarrive atthe same end b gen 
the equivalent areain flat surface of the different celdgsandemens an 
cross bracing, and for this purpose devised a very simple pendulum 
arrangement, consisting in effect of a cross bar with a model at one 
end and an adjustable flat surface at the other of exactly eq 


ual 
weight, which bar was suspended at the centre, so that the only | 50 


resistance to turning was the torsion of the suspending string. On 
oscillating this pendulum, if the flat surface were not the exact 

uivalent in resistance of the model, one or the other would 

vance, and the sensitiveness was such that different observers 
would rarely vary more than 3 or 4 per cent. in their results, To 
test the sufficiency of this simple apparatus I contrasted the 
resistances of thin flat surfaces and cubes, and my results agreed 
within 2 or 3 per cent. of those obtained in the most elaborate 
manner by Dubuat many years ago. Similarly, the results obtained 
with cylindrical surfaces and inclined planes were in strict accord 


the | with those obtained by previous observers and other apparatus. 


When experimenting with sheltered surfaces, however, my results 
differed considerably from previous experimental ones, which I 
must say are <eon. Be few in number, having reference to the 
vast im; of the subject to engineers. Thus, according to 
Thibault, the resistance of the rear plate of a pair set ata distance 
apart equal to the diameter is ‘7 of that of the front plate, whilst 
in my experiments I found no such excess until the distance apart 
was 34 diameters. I experimented with discs placed at from one 
diameter to four diameters apart, and the resistance of the two 
discs in terms of that of the single one was in round number 1°0 
for one diameter; 1°25 for 14 diameters; 1°4 for two diameters; 
16 for three diameters; and 1°8 for four 
i number of di i 


introduced without increasing the 

of 1°8, and by still further reducing the dis- 
tance to 3°5 diameters four discs could be employed. This 
result is of great im; in its bearing on railway bridges 
where a succession of lattice bars may occur one behind the other, 
which would offer a very large surface to the wind if the 


way of estimating that surface were to take a slightly angular view | und 


of the bridge and measure up all that was visible. It has been 
already mentioned that in the Wind Committee's report no 
addition is — for ee oy in the case of plate — 
whilst it might appear from the ing experiments that as 
much as 80 per cent. allowance should Be made where the girders 
are four depths apart. This would, however, be a very fi ious 
deduction, for it omits all consideration of the floor of the 
bridge. Reasoning from the observed resistance of cubes, it may be 
Britannia Bridge, would be only 80 per cont. of that'of s angle fat 

ritannia Bridge, wou o per cent. of that of a single flat 
girder, and clearly the floor of a girder bridge, if close plated, 
makes the conditions approximate to that of the tube. 
As a matter of fact I found that two plates connected 
by a floor plate at the bottom offered no more 
90 per cent. of the resistance of the single plate. Summari- 
sing my conclusions—for it is impossible to give details here—I 
should say that the effective surface of a plate girder bridge would 
range from 90 per cent. to 180 per cent. of that of the front sur- 
face according to the distance apart of the girders, the degree of 
openness of the floor, and its position relative to the main girders. 
In many respects the preceding remarks apply to lattice girders, 
but the extent of the open between the bars intro- 
duces an additional complication. hen the openings were one- 
fourth of the whole area, I found for a dist di ti 
apart an i resistance of 8 per cent. from the second disc, 
whilst with openings of double the size the increase was 30 per 
cent. At two diameters the respective ts were 40 per cent. 
and 66 per cent., whilst at four diameters the more open lattice 
reached 94 per cent. In other experi ts, ti with a 
small flat plate in front of a lattice, and sometimes in the rear, I 
obtained at four diameters distance resistance exactly equal to the 
sum of the two specimens tested separately. 

The member of the Forth Bridge consists, as I have said, of 
a pair of box lattice girders, or as may be said equally truly, of four 
single-web lattice girders. Models of these single-web girders, 
tested in pairs, gave 20 per cent. increase from the rear girder 
when the distance apart was equal to the depth; 50 per cent. for 
two depths; 70 per cent. for three depths; and 80 per cent. for 
four depths. en three girders were placed one behind the 
other, the middle girder gave rise to a further increase of about 
4 per cent. for three depths and for four depths; in short, it 
mattered practically little whether two, three, or four girders 
were used. Two models of a complete bay of the top member 
were made, one as light as possible and the other somewhat 
heavy. The results were in accord, the resistance averaging 1°75 
times that of — surface, whilst that of each of the lattice 
box girders tes' separately was 1°15. As a factor of two 
instead of 1°75 was used in the wind calculations, the pressure on 
the lattice members has been somewhat over-estimated; but, on 
the other hand, that on some of the other members of the bridge, 
judging from the results of the experiments, has somewhat 
underrated. « bottom member and the main struts of the 


was further proved by removi 
ti i be and cross- 


tance in all directions, and in a complex structure the innumerable 
and conflicting eddies would almost appear to neutralise each 
other as s some of the sheltered surfaces, On the other 
hand, in simple isolated structures, such as a pair of bars or tubes. 


file in a gale of wind will have noticed that | rail 


theshelter is practically nil at distances equal to about six diameters, 
and the mem might as well be abreast. This was well demon- 
strated in the experiments by arranging the models on the skew, 
so as to imitate the effect of a wind blowing at an angle to the 
horizon, when constant results were obtained with widely-different 
angles. In the —- viaduct at the Forth the lattice girders 
are under the rails, and there is a wind fence on each side. Test- 
ing a model of this class of construction, I found that the resist- 
ance of the parapet and of the railway was only two- 
thirds of the corresponding plane surface, a result due no doubt to 
the eddies thrown up by the girders, It would appear, therefore, 
t current estimates of the wind pressure required to overturn 
i ond carriages on exposed viaducts should be further considered, 
for although an average carriage might overturn with an uniform 
ected of 40 lb. per square foot, a 601b. wind may be n 
rma the equivalent of that pressure. In our model of a po 
of lattice girders with floor, wind fence, and railway carriage on 
the top, the total resistance was but 93 per cent. of that due to the 
e surface. As by the present rules engineers would in such a 
case estimate the equivalent at about 150 per cent., it follows that 
in many recent and presumably future bridges the actual wind 
stresses may be considerably less than estimated. The leadi 
constituent poe of the Forth Bridge were tested, as described mq 
by models of single bers and of plete bays, but we pro- 
ceeded @ step further and tested both in air and in water a com- 
plete metallic model of two pairs of cantilevers with cross bracing, 
internal viaduct, and wind fence, 7? with the intermediate 
over the Inch Garvie piers. The total resistance so ascer- 
ined was 9 per cent. greater than that obtained by calculation on 
the basis of taking double the plane surface with a deduction of 
per cent. in respect of tubes. With the models of different 
parts, tested separately, the excess was 4 per cent. This 
excess would not apply to the moment of the wind pressure, 
because the highest parts of the bridge are lattice structures, the 
resistance of which was over-estimated. If a 561b, wind ever 
occurred as a mean over such an area as that we are dealing with, 
it would be something greater at the high level of the lattice top 
member and something less at the level of the bottom tubes. 
Personally, therefore, I am satisfied that the assumption originally. 
made by ourselves and the Board of Trade officers was a sufficiently 
close approximation to the truth for all practical  . Ido 
not attach undue importance to the results obtained by the models, 
nor to the records of our large and small pressure boards at the 
Forth, but at the same time to me they have thrown a little day- 
light on many obscure questions respecting the actual wind pressure 
on railway bridges and other structures. Mr. Stewart and I would 
sometimes attempt to calculate the resistance of a model upon 
hypotheses of our own, and differ most widely in our results, as 
others who have attempted the same thing have generally done. 
A single swing of the long pendulum would solve all our doubts 
and difficulties. In ing the experiments, I had regard to 
Froude’s principles as to velocity relative to the scale of the models, 
and believe the eddies and interferences to be similar in kind in the 


An models and bridge. Of course what is wanted is the measured 


resistance of actual bri: in actual storms, but this I have not 
yet been able to undertake. Such experiments as I have been able 
to make have at least served to show how little is known about 
wind stresses, and how necessary it is that every engineer should 
seize such opportunities as may offer for —— something to 
the general store of information. Two years ago I said I should 
have preferred to have postponed any communication on the subject 
of the Forth Bridge to the British Association ‘‘ until the many 
points of interest and difficulties inseparable from so gigantic an 
ertaking had manifested themselves.” Iam in much the same 
position now, for it will be gathered from the present paper that 
no real strain has yet been put upon the resources of the con- 
or the of the executive 
hence I may, perhaps, have a more thrilling tale to tell. 
interest in the work has been evidenced continental and 
American engineers, and the criticism on the whole has not been 
unfavourable but appreciative. Occasionally it has 
that the appearance will not be as elegant as could be desi t 
I retort, mentally, in Bacon’s words, ‘‘ Houses are built to 
live in, and not to look on; therefore let use be preferred before 
uniformity, except where both may be had.” We aim at getting, 
both our granite-faced piers, with their simple but bo 
mouldings, certainly look better than cluster-columned metallic 
piers, however scientific. Thus far we have succeeded in satisfying 
our masters, and very keen critics, the directors of the North- 
Eastern, the Midland, the Great Northern, and North British 
Railways, and the officers of the Board of Trade, both as regards 
the quality and appearance of the executed work. If I were to 
pretend that the designing and building of the Forth Bridge was 
not a source of present and future anxiety to all concerned, no 
engineer of experience would believe me. Necessarily, where no 
precedent exists, the successful engineer is he who makes the fewest 
mistakes. We cannot wait for precedents, and therefore as 
successive points of doubt or difficulty arise, we reason them out on 
the best data attainable, and then in the land of Burns’ we act up 
to Burns’ favourite motto— 
** On reason build resolve— 
That column of true majesty in man!” 


Montreal, September, 1884, B. Baker. 


Fresh Discoveries AT THE Fish River CAvES,—These natural 
su wonders, which more than rival the famous Kentucky 
Caves, have had their name altered by the New South Wales 
Government, and will henceforth be known as the Jenolan Caves. 
The keeper reports that he has made another interesting discovery, 
having font the entrances to several new caves, the existence 
which has hitherto been unknown. Having proceeded a short 
distance into one of them, he was lowered down over a ay 
at the bottom of which he found a number of fossil bones. me 
of the remains are stated to be those of an animal of the tiger 
we and the others are at present unknown. The exploration 
of the interior of the caves was, however, retarded for the time 
being, owing to their being flooded, by heavy rains. 


A True Crane Story.—Cranes, when built by ignorant or in- 
experienced engineers, are somewhat apt to fail at critical moments. 
Some years ago, a crane of a novel design had been built to 
run along a wharf, and discharge a ship’s cargo into the railroad cars, 
The crane was an enormously lofty structure spanning a line of 
track, and the hoisting and swingi "Power wo was situated some 
20ft. above the raillevel, The hie draughtsman knew something 
of mechanical engineering, but very little about cranes. The 
manager of the works knew very little about mechanical engineer- 
ing, and nothing about cranes. Consequently the first crane of the 
kind was tried with a full test load on the of a wharf where the 
water was full 25ft. deep. The manager, who was deaf, and a fitter 


diam: 
prudent distance. . A» the Irish editor of an esteemed contemporary 
true.” 


We may add that it did not happen in the United States.—The 
Railroad Gazette. 


I do not myself, nor does Mr. Fowler, place implicit faith in | 
the registrations of our own or anybody else’s anemometers, 
although we test the working of the gauges in the most careful 
manner, but at the same time I think it is pretty well established 
- the front and rear discs little affected the resistance. For 
example, by reducing the four diameters to 3°6 diameters, 
| 
bridge consist of a pair of tubes braced together by box lattice 
girders. I tested a complete bay of the bottom member, and 
found the resistance of the two tubes, placed seven diameters 
apart, together with the two box lattice braces, of a depth equal 
to the diameter of the tubes, to be 1‘1 times that of the plane sur- 
face. Substituting plate girders for the lattice braces, the ratio 
ps still only 1°24, so the tube evidently acted as a sort of cut | were up in the crane contro its movements. As the test 
ter, and by clearing a path for the flat surfaces lessened | rose in the air, the fitter heard a suspicious cracking, and ran for 
eir resistance. This dear life and solid ground. The mai r, being deaf, continued to 
one of the tubes and smile blandly, and consequently was Furled, crane, load, chains, 
lattice bracing. Tube in front, the resistance was bu T | crabs, and ail mixed up together into the water, and only brought 
cent, of that obtained when the lattice was to the fore. The up in the mud at the bottom, where he stuck fast. The water 
ice bracing tested alone had a resistance equal to 60 per cent., | seethed and boiled, the bubbles rose, and then all was silence. 
hilst when in position between the two tubes, it only increased | Nothing but thedeaf man’s hat floated on the surface. This was 
the resistance ‘about 5 per cent. This perhaps was to me the most | serious, so a diver went down, and catching hold of astray boot 
reassuring of all the experiments, because, looking at a complete | leg, succeeded in inducing a battered manager to follow it. Nine 
model of the bridge, it appeared as if the intricate mass of cross | months in hospital were required to mend two broken legs, a broken 
bracing must offer an enormous resistance to the wind. As a| arm, some cracked teen other minor injuries. This gentleman 
matter of fact, so far as my experiments extend, it would seem | still builds cranes for use on wharfs, but makes the axles on which 
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RAILWAY MATTERS, 


PROPOSALS have been made to the Midland Railway Company, 


in connection with its harbour goods traffic at Bristol, that an 
elevating steam floating raft should be used to convey loaded 
railway trucks from the quays to the goods stations, similar to 
those in use on the Firth of Forth. 


TuE Midland directors have sanctioned the erection, at some 
cost, at Derby Central Station, of a coffee tavern, where refresh- 
ments of all kinds will be supplied to such of their ntmerous drivers, 
guards, porters and other workinen, at the lowest possible price ; 
and a limited liability company is being formed among the men 
themselves to carry on the concern, 

Tue Eastern railway question seems to occupy a great deal of 
the time of some of the Servian and Turkish officials. The 
Servian Government has again made representations to the Porte 
on the subject of the railway junction, pointing out that the com- 

letion of the work would take at least sixteen months, Assyni 
ha, in reply, gave a positive assurance that the junction would 
be made within the time stipulated. 


WE have on several occasions su that English railway 
companies should follow the example of one or twoof the continental 
companies and cultivate their slopes. The Midland Company 
intends awarding £100 annually to the servants who cultivate 
slopes, but if shareholders were awake to the possibilities in this 
direction they would secure a dividend from this source alone. A 
part of the staff of all railway companies should be the ener 
and his men, who should make proper and very profitable use of 
the thousands of acres of slopes, some well sheltered and offering 
good gardening prospects. 

THE original of ‘‘ Mugby Junction ” has long been a bye-word to 
railway men and also to the travelling public; but now all that is to 
be changed. The six separate lines, that contribute over a hundred 
passenger trains daily, have been rearranged ; and a handsome 
new station is nearly completed. The Contract Journal says, 
the main feature will be what is known as an “island” platform, 
470 yards long—the longest in England. In the centre, with 35ft. 
platform space on either side, is the station, with booking, 
telegraph, and other offices, and also waiting and refreshment 
rooms. The mason’s work is finished, and the internal fitting is so 
far advanced that it is expected a portion will be ready for use carly 
next year. The station will be covered with a handsome roof 
met, of glass; and a high — Lame a will be of great conveni- 
ence to passengers entering and leaving the carriages. A new 
has been made to approach the station from the town; and the 
platform will be reached by a subway. 


THE Railroad Gazette record of United States train accidents in 
September gives brief accounts of 46 collisions, 50 derailments, and 
4 other accidents; 100 accidents in all, in which 21 persons were 
killed and 174 injured. The number of accidents was greater than 
in August, and, indeed, greater than that recorded in any month 
since February. As compared with September, 1884, there was a 
decrease of 58 accidents, of 23 in the number killed, and of 9 in 
that of persons inj . These accidents may be classed as to 
their nature and causes as follows :—Collisions: Rear, 27; ie 
16; crossing 3. Derailments: Broken rail, 1; broken frog, 2; 
broken bridge, 2; spreading of rails, 2; broken wheel, 1; broken 
axle, 4; broken coupling, 1; accidental obstruction, 2; cattle, 6; 
land slide, 1; wash-out, 1; misplaced switch, 8; open draw, 2; 
malicious obstruction, 1; unexplained, 16. Other accidents : 
Broken coupling-rod, 1; burst, 1; cars burned while 
running, 2; total, 100. Six collisions were caused by trains 


P 
of a siding, by the wreck of a preceding train. the 
locomotive throttle valve, phe a switch. 
Down to April 1st, 1853, 139,452 servants of the rail in the 
German — had been vested for colour-blindness. these 
n 


ofa 


998, or less t' per cent., were colour-blind. Out of 115,154 
persons ged in the outd way service who were tested, 46 
were found wholly and 273 y colour-blind, or 319 in all, which 
is 0°277 per cent. of the whole ber, The ber examined by 
the several different methods were:—Stilling’s, 60,671; Hol n’s 
32,671; Dahl's, Cohn’s, Schmitt’s, Rimpler’s, &c., 1081; ¢ oloured 
glass plates in transmitted and reflected light, 7088; coloured strips 
of paper and other coloured materials, 5564; signals and the spec- 
trum, 3199; 37,104 were officers; 76,413 were 
tested by railroad physicians; 754 were tested ists. Only 
one locomotive driver out of 13,616 was found totally and 27 partly 
colour-blind, in all 0°2 per cent. The greatest iy rtion was 
among unsuccessful applicants for appointments in the lowest grade 
repeat the tests periodically, 28 which repeat them in special cases 
je sree enone hus fever, for example—and 38 test only when 
entering the service. When men already ed in the service 
are found defective, they are put in positions which are not 
direc’ the train service, or in the less important 
positions. 


Tue Railroad Gazette gives the following definitions, some of 
which refer to matters :—‘‘Some genius has been calcu- 
lating values as related to human energy in various oo 
of life, and cites the following illustrations :—The tish Poet 
Laureate can take a worthless sheet of paper, and writing a 
oe on it can make it worth 65,000dols.; that’s genius. Vander- 

ilt can write afew words on a sheet of paper and make it worth 
5,000,000 dols.; that’s capital. The United States can take an 
ounce and a quarter of gold and stamp on it an ‘eagle bird,’ and 
make it worth 20 dols.; that’s money. The mechanic can take the 
material worth 5dols. and make it into a watch worth 100 dols.; 
that’s skill. The merchant can take an article worth 25c. and sell 
it for ldol.; that’s business. The list might be extended. A 
railroad president can sell you a bond warranted to pay 6 per cent. 
and then assess you 7 dols.; that’s financial ability. A board of 
directors can bond a road for 100,000 dols. a mile, and then dis- 
cover the traffic don’t amount to a red cent; that’s railroad enter- 
prise. A man can get a railroad station for nothing, and then 
turn it into a dry goods store; that’s Jay Gould. A man can pay 
10c. for a seat in a car, have to stand all the time on a platform, 
and then fall off and be cut to bits, and called a drunkard ; that’s 
the Elevated. A man can run two cars together, and then find 
four fingers missing; that’s car-coupling.” 

THE dissatisfacton of the traders caused by the heavy railway 
rates has been heightened this week ty the reply received: by the 
South Staffordshire Railway and Canal Freighters’ Association from 
the three companies serving the Staffordshire district, in response to 
theirapplication for a reduction of freights made last March. Touch- 
ing the claim of the traders that the o on damageable iron of 
1s. 6d. should be reduced to 1s. per ton, the companies reply that 
they have taken hoop iron out of the list. A corps revision of 
"I rates was also asked for, and the reply is that a complete list 
of low special rates can be had on Pg enges Rates for North- 
amptonshire stone remain unaltered, but reductions are made in 
rates from the Northampton district for pig iron. The crucial 
ag of the rates to ports has not yet been dealt with. 

n the new regulations iron ore from the Forest of Dean, coke 
from Staveley, cinders from Sheffield, Rotherham, and Birken- 
head, and pig iron from North Staffordshire will be somewhat 
favoured, upon paper ; and certain of the hardware branches will 
receive relief. The rates on cut nails are to be reduced to the same 
as on iron in England and. Wales ; 
5s. to London, and from 15s. 10d., 178., 178. 6d., and 18s, 4d., to 
15s. alongside, all in lots of 10 tons; and dished sheets and rice 
bowls are reduced also™by 5s. to London, and “by 1s. 8d. to 3s, 2d. 
to Liverpool; while the old rates for returned empties are to be 
reverted to. , But the much graver addition touching delivery upon 
owners’ is to be adhered ta. 


NOTES AND MEMORANDA. 


THE deaths registered during the week ending November 29th in 
twenty-eight great towns of England and Wales corresponded to 
an annual rate of 23°8 per 1000 of their aggregate |B cern 
which is estimated at 8,762,354 persons in the middle of this year. 
The six healthiest places were Plymouth, Derby, Sheffield, 
Brighton, Portsmouth, and Birkenhead. 


DuRrInG the week ending November 1st, 1884, in 24 cities of the 
United States, having an aggregate population of 5,616,500, there 
were 2284 deaths, which is equivalent toan annual death rate of 
21°1 per 1000. The American Sanitary Engineer says:—The death 
ratein the North Atlantic cities was 21°3, in the Eastern cities 21°3, 
in the Lake cities 18°6, in the River cities 19°7, and'in the Southern 
cities, for the whites 19°9, ani for the co‘oured 36°4 per 1000. 


THERE is something strange, says the Zoronto Globe, about the 
cost of electric lighting. In Toronto the cost is 62 cents per light 
per night, In hh oy a the cost is 1°25 dols., which is said to be 
accounted for by the fact that coal is dear. In Rochester the cost 
is 40 cents a night. This is accounted for by the fact that the 
dynamos are run by water power. But how is it accounted for, 
that in Ottawa, where water power is also used, the cost is only 
22 cents a light? 


THE galvanometer of Deprez d’Arsonval has been applied to the 
measurement of the current which is necessary for the illumina- 
tion of a Geissler tube. The galvanometer was regulated to give 
a scale division for each hundredth-millionth of an ampére. At 
the moment of illumination the current was 3500 micro-ampéres ; 
it was gradually reduced until there was a sudden extinction at 
150 micro-ampéres. The experiment points to great advantages 
which may result from the use of the gal ter in 
ments of small intensities. 


In London last week 2587 births and 1716 deaths were registered. 
Allowing for increase of population, the births were 72 and the 
deaths 81 below the average numbers in the corresponding weeks 
of the last ten years. The annual death-rate from all causes, 
which in the two preceding weeks had been 19°6 and 19°7 per 1000, 
rose with the cold weather to 223, a higher rate than has prevailed 
in my week since the beginning of August. In Greater London 
3327 births and 2142 deaths were registered, equal to annual rates 
of 34°1 and 21°9 per 1000 of the population. 


AT a recent meeting of the Chemical Society Dr. Thorne com- 
municated the substance of a paper by Khan Bahadur Bomanji 
Sobrabji, on some new paraffins. The reaction used by the author 
is the one proposed by Wurtz: 2 Cn H.n + 1+ Na, = 2 Na 
I + Cn Hon + Cn + - The author gives an account of 
the preparation and properties of the following bodies: Cetane, 
Cig Hy, boils at 278 deg., melts at 18 deg. to 20deg.; its vapour 
density was found by Meyer’s apparatus 7°9 to 7°85; theory 
requires 7°84. Dicetyl, Cy Hy, in glistening scales, 
hie melt at 70deg. Ethyleety and Diheptyl, boiling-point 

eg. 

AT a recent meeting of the Academy of Sciences, a paper was 
read on an experimental demonstration of the inversion of the 
electro-motive force produced 5 | the contact of iron and copper at 
a high temperature, by M. F. F. Le Roux. From the ts of 
several series of experiments, conducted under varying conditions, 
the author concludes that at about the temperature of 1000 deg. 
an electric current passing from the ones to the iron heats the 

int of contact, while ye it at the ordinary temperature. 

‘ature remarks that ‘‘a knowledge of this fact, now for the first 
time demonstrated, may affect not only the theory of thermo- 
electricity, but also that of certain chemical phenomena.” 


Tue aluminium cap of the Washington Monument has been 
completed. A Standard correspondent says its weight is 117 ounces. 
It is a better conductor of electricity than silver when alloyed 
with 90 cent. of copper; its strength is, weight for weight, 
renter than sleds it is lust in app , and i 
corrosion. ‘‘Mr. Frishmuth, who was a pupil of Herr Wohler, the 
discoverer of aluminium, has, after years’ research, discovered a 
method of substituting some cheap carbon pounds of sodium for 
the costly metallic sodium which is so dangerous in the process of 
manufacture. He also announces the discovery of a solder called 
the Emerson-Foote metal. Merchants are sanguine of the value of 
this discovery. Mr. Carnegie believes that the process will prove to 
be the Aladdia’s lamp of metallurgy.” 


Mr. W. Crookes, F.R.S., and Drs. W. Odling and C. Meymott 
Tidy, reporting on the composition and quality of daily samples of 
water derived during October from the mains of the seven London 
water companies taking their supplies from the Thames and Lea, 
state that ‘‘of the 188 samples subjected to examination, three were 
found to be very slightly turbid. The remaining 185 — were 

rfectly, clear, bright, and well filtered. As regards degree of 
Soodein from © ic matter, the water supplied to the metropolis 
during the month has more than maintained the character it has 
now exhibited continuously for a long time past. Thus, while the 
mean proportion of organic carbon in the water supplied by the 
Thames Companies during the previous three months was “128 
in 100,000 , the mean proportion in the Thames derived 
water supply during october was only ‘118 part in 100,000 parts, 
corresponding to about two-tenths of a grain of organic matter per 
gallon, this excessively low rere of organic matter being, it 
must be said, quite unusual for the period of the year.” 

Ar the last meeting of the Royal Microscopical Society a new lant- 
ern microscope with the oxy-hy light was exhibited, which, 
according to the opinions exp: by some of the most eminent 
microscopists of the day, is destined to be of great service to 
lecturers who require to exhibit microscopic objects to classes or 

di ber of anatomical and other objects, mounted 
by Fellows of the Society, were exhibited on a screen 14ft. square; 
and Mr. Lewis Wright, and Messrs. Newton and Co., of Fleet- 
street, the makers of the instrument, received high commendations 
for the brilliancy and sharpness with ‘which the details of the 
subjects were shown, The results obtained were, in the opinion of 
Dr. Dallinger, F.R.S.—president—Dr. Ca ter, Professor 
Stewart, Mr. Michael, Mr. Crisp—hon. sec.—and others, greatly in 
advance of anything that has been previously obtained, far exceed- 
ing in definition the Giant Electric Microscope exhibited last year. 
This instrument was also exhibited at the recent meeting of the 
— Microscopical Society, when the blow-fly’s tongue was 

own from 6ft, to 14ft. long, and a section of a drone-fly’s eye was 
magnified 2500 diameters. 

At the meeting of the Chemical Society, on the 20th ult.,a 
paper was read ‘‘On the Application of Iron Sulphate in Agricul- 
ture, and its Value as a t Food,” by A. B. Griffiths. The 

per contains an account of further researches on this subject— 
Chem. Soc. Trans. 1884, 71. The author has grown duplicate 
crops of beans, turnips, and wheat under similar conditions, 
excepting that one set was manured with 4 cwt. of ferrous 
onlphte per acre, the other having no iron salt added. With the 
beans, the crop with the iron yielded 44 bushels of grain, without 
the iron only 3s bushels were produced, the plants and the pods in 
the first case—with iron—contained more iron phosphoric 
acid than in the second—without iron. No difference as regards 
these constituents was found in the seeds. In the case of wheat 
no very marked increase in the weight of the crop was observed, 
but the wheat grown with the iron seemed to be healthier, and 
completely resisted rust, which attacked the crop grown without 
iron. With the turnips, the plot man with ferrous sulphate 


gave 164 tons, the unman’ 13 tons of roots, The former con- 
tained markedly more iron and phosphoric acid. From some esti- 
mations of chlorophyll made by Dr. Russell, it appears that the 
use of sulphate of iron increases the amount of chlorophyll in the 
leaves. excess of sulphate of iron acts as a poison. is paper 


is of importance to owners of works for separating copper for the 
wet process, 


MISCELLANEA, 


ADVICE has been received that the Yarrow stern wheel steam :r, 
which was put together at Alexandria, reached Assouan las: 
Sunday, and passed the cataract easily. The passage from Cairo 
to Assouan, including stoppages, was the quickest on record, 
towing 30 tons in two lighters. 

THE Thirty-sixth Bingley Hall Fat Stock and Poultry Show 
came off in Birmingham this week, The space allotted to the 
individual implement firms was curtailed, compared with pre- 
vious exhibitions. Still there was an extensive and well-selected 
selected collection. There were 137 exhibitors. 


_ AN oil mill has lately been established in Hamburg for the extra:- 
tion of oil from cotton-seed. This is the first establishment of the 
kind erected in Germany. The oil industry in Hamburg has reached 
more than 40,000 metric tons of seed nuts, and other o!eaginous 
substances annually used in the oil manufacture. 


THE Kélnishe Zeitung gives an account of the opening of one of 
the feed-water purifying apparatus, made by Gebrueder Stolwerck, 
Cologne, as illustrated in our columns some time since, and speaks 
very highly of the action of the apparatus, after three and a-half 
years’ use in connection with a 100-horse power boiler. 


Bewcium is making full use of the telephones. Telephonic 
service is complete between Brussels and Antwerp, the wires being 
used both for telegraphing and telephoning, and the Government 
intends establishing telephoni tion between Brussels and 
Liége, Verviers, Mons, Ghent, Charleroi, and Louvain. 

THOSE who are interested in the free use of zinc in modern 
buildings may see it in the now nearly completed Hotel Metropole, 
at Northumberland-avenue. Messrs. F. Fraby and Co. are carry- 
ing out extensive exterior decorations of the two top stories of the 
immense pile of buildings, and the louvre or mansard roofs are 
entirely in that material. 


In the lead production of different countries, Spain holds the first 
place, the amount reaching some 120,000 tons in one year, or one- 
sixth more than America, which comes next on the list, while Ger- 
many follows with 90,000. Of Spain’s total production, some 
67,000 tons are derived from one district, that of Linares, in which 
more than eight hundred mines are registered. 

THE council of the Wolverhampton Chamber of Commerce have 
appointed a sub-committee to draw up a representation to the 
Board of Trade, asking that, either through the medium of our 
consuls or otherwise, British manufacturers should be furnished 
with more exact and early information as to the description of 
manufactured goods needed by foreigners, with the object of 
increasing British trade. ; 

On Tuesday there was launched from the yard of her builders, 
Messrs, Raylton Dixon and Co., an iron steamship of the follow- 
ing dimensions:—Length over all, 203ft.; breadth, 30ft.; depth 
moulded, 15ft. 10}in.; with a carrying capacity of 1120tons on 
14ft. 10in. draught. She is built on raised quarter deck rule, and 
with water ballast in cellular bottom. Her engines, of 95-horse 
power, are by Messrs. Blair and Co., of Stockton. She was chris- 
tened the Redistribution, pro tem. 

THE Society of British Artists has a good collection of pictures 
in Suffolk-street this year. It is not within our province to 
criticise those that are of the most interest, and we can only refer 
to one that illustrates ploughing in Kalaylei. The one-tined dirt 
scrabber is pulled by a donkey and two free slaves, working like 
two young Englishmen on pleasure bent, towing a lady-laden boat 
up the Thames with three miles to go and a heavy storm just com- 
mencing, and is guided by an individual in the rear with a sun- 
shade. Probably these people will be soon able to buy a 25s. plough, 
such as those we recently referred to. 

Tue Aston Local Board decided, at a special meeting last week, 
—— votes to one, to apply to Parliament for power to pur- 
¢ and carry on the Astom portion of the Birmingham gas 
undertaking. 1t was stated that the site of the proposed new 
works, together with railway and canal frontages, had been 
secured at a cheap rate; and Mr. Geo. W. Stevenson, C.E., 
Westminster, estimated that the profit which could be made by 
Aston in relief of the rates would be from £7000 to £8000 per 
annum. The action of the Board will, however, have to be 
approved by the ratepayers. 
In connection with the new Windsor-street Gasworks of the 
Birmingham Corporation, an expenditure of £7000 has been 
the of the ver viaduct, in the 
rovision of the necessary elevators and motive-power for loading 
m stock. This portion of the viaduct will be required for the 
coal supply as the new retort house is brought into operation. The 
tract for the extension of the viaduct has been given to. Messrs. 
Piggott and Co. engincers, of Birmingham, theirtender amounting to 
£6470. The sales of gas ge Corporation for the quarter ending 
Septemb ted to 30,439,209,600 cubic feet, which was an 
increase of 1 per cent. over the third quarter of last year. 
THE final consignment of the carved stonework of the Gwalior 
gateway, presented to the South Kensington Museum by his High- 
ness the Maharajah Scindiah, has recently arrived in London, but 
owing to the great size and weight of the pieces of masonry;jt-has 
been found impossible to assign a suitable place to it in any part of 
the present buildings. The Indian collections being located in the 
galleries of the Royal Horticultural Gardens until the completion 
of the western wing of the South Kensington Museum, no site 
can be found on which the gateway can be incorporated with the 
permanent buildings. It has been proposed that this imposing 
example of Indian art workmanship be lent to the Commissioners 
for the great Indian and Colonial Exhibition which is to be held 
in London in 1886, op the grounds of which there would be space 
to erect it. 
Some of our readers will be interested in knowing that, in a few 
days, notices will appear in the Dutch newspapers that the Local 
Board of Works of Rotterdam—Commissie voor de Plaatselyke 
Werken van Rotterdam—will be prepared to receive tenders for 
the supply and delivery of cast iron pipes and fittings of from 24in. 
to Gin. diameter—about 4000 tons—and several sluice valves and 
hydrants—about 250, of from 24in. to 3in.—all for the waterworks 
a the town, which are to be extended. The specification and 
conditions are printed only in the Dutch language, and though 
there is in such cases always competition between English and 
other foreign manufacturers who have agencies in Holland, 
others will no doubt like to know what is going forward. The 
tenders must mention the price free at Rotterdam, and all the 
articles must exactly correspond with the drawings, patterns, and 
the description in the conditions.. The adjoint director of town 
works is M. J. W. Veiszen. 


Tur American Consul—Mr. Williams—at Rouen has prepared a 
report on the cost of constructing machinery in Europe, and men- 
tions that at the recent International Exhibition.at Amsterdam, in 
the category of titors for the facture of hi there 
were 380 exhibits from ten nationalities, divided as follows :— 
France, 70; English, 46; German, 119; Belgium, 86; other 
countries, 59. In the list of premiums awarded, France received 
9 diplomas and 21 gold medals; England, 2 diplomas and 8 gold 
medals; Germany, 4 diplomas and 19 ‘fan medals ; Belgium, 4 
diplomas and 15 gold medals. Mr. Williams points out that 
France thus received 9 diplomas, equal to 35 per 100, and 21 gold 
medals, equal to 28 per 100, whereas if France had only received 
her share she would have got only 18 per 100 of the prizes. These 
figures demonstrate the appreciation which was given to the design 
and finish of the French machines; but in the matter of cost 
France stood fourth in the list. This inferiority is ascribed to 
three causes, according to the best French authorities, such causes 
being (1) the higher price and inferior quality of the French coal ; 


2) the higher ~ of labour in France than in Germany and 
gium ; and (3) the greater cost of transportation, 


reaking in two, three by mistakes in orders or failure to * ; 
them, two by carelessness in putting trains on sidings, two by 
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LETTERS TO THE EDITOR. 


THE CONDITION 

Sin,—The paper read by Sir Edward Reed on the most Sy 
measures for increasing her Majesty's Navy, on November 26th last, 
is one which can hardly escape criticism. In it the writer deals 
with questions of the greatest importance—namely, the amount of 
money to be spent on our Navy, and the purposes to which it is to 
be applied. He further discusses the relative strengths of the 
British and French Navies, based on a system of classification which 
is in accordance with views well known to be held by Sir E. Reed, 
but views which have not hitherto been generally endorsed by the 
opinions of either naval officers or naval constructors, I beg to 
offer the following observations on the paper :— 

(1) Sir E. Reed contends that six years are spent in building an 
ironclad, whereas three should be sufficient. “Hence he argues 
that the interest on the money sunk in the period thus unneces- 
sarily oo is a dead loss. This appears to be sound in the case 
of an article which is at once employed to earn money. It would 
undoubtedly be applicable in the event of a war breaking out and 
finding ships, on which money had been spent, unready to take 
part init. In time of peace, however, so long as the current needs 
of the Navy are met, the ment cannot be fairly applied, for 
the complete ship is not ac’ y productive. 


OF THE NAVY. 


(2) Sir EB, says that the following ships ought to have been 
built in three years—Rodney, Warspite, Imperieuse, Colossus, 
i ood, Edinburgh, Howe—and ought now to be complete. 


Collingw 
He ought, however, to make it clear that, with the money voted 
Parliament, this would be impossible. The only choice lies 
between three ships in three years, and six ships in six years, on 
the same sum of money. Sir E. Reed, however, might have added 
another reason, namely, that delayed constructions involve re- 
movals of men, and waste of money in alterations, made to suit 
altered views as time goes on. It is stated that the Benbow is to 
be completed without delay. This will afford an opportunity of 
making a comparison. 

(3) Sir E. Reed only reckons armour on the ship’s sides as 
armour; horizontal plates, however thick or however near the 
water, he ignores. Consequently, when half the oe of 
the ship is protected by vertical armour, he reckons that half only 
as armoured tonnage. Whether the r inder is protected by 
deck armour below the water, or totally unprotected, is ignored on 
his system of reckoning. On this principle, the Italia and Lepanto, 
which have thousands of tons of armour, have no armo' 
tonnage. By the same mode of reasoning, when he proposes to 
provide armour against torpedo attack, he should only reckon the 
tonnage protected below water against torpedoes, and ships not so 
protected will have no armoured tonnage. Or to take the case of 
the ship’s batteries—while the Ajax, Agamemnon, Inflexible, 
&c., protect their main armament and the men ing the guns 
by armour, the Duperré protects neither guns nor men. m this 
point of view, then, she is unarmoured, and should not reckon as 
armoured tonnage. Or to take the Collingwood and Amiral 
Baudin. In the former the gun detachments of the principal guns 


found in very small quantities. As I have studied the geology of 
the neighbourhood of Greenock, I know that there is no white 
quartz sand to be found “thee.” Thé neare’t &pprdach to it is a 


~| sand which is the débris of a stone which consists of white quartz 


sand held oe by a lime matrix. Now the most destructive 
soil that lead pipes ean be Jaid in is sand having in it a small pro- 
portion of lime. The colouring matter of red, yellow, and grey 
sands is the product of minerals embodied in the sand, and when 
lead pipes are laid in these sands galvanic action takes place, which 
corrodes the lead. I admit that if lead and pure quartz sand are kept 
together ina dry place that no chemical action will be developed be- 
tween them. But are these the circumstances in which Mr, Lorrain is 
going to laythe lead-covered cablesin the streets of Greenock? Far from 
it! The main cable, I understand, is to bring the electricity,from the 
dynamo placed on the high ground behind the town, and passes in 
a trench, cut in very steep streets, which lead down to the docks 
and lower part of the town. Now, Greenock is notoriously a very 
wet place. When these trenches have been filled up, the surface 
rain-water is sure to find its way into them ; and consequently the 
bed of Gin. or 8in. of sand in the bottom of the trench will become 
a drain, which will carry water from the _— to the lower 
of the town, and this water flowing along the lead coating of the 
cable will carry mineral matter along with it which will soon 
corrode the | Mr. Lorrain writes that the lead is to be coated 
with coal tar. This isso far good. But how long will the coating 
of tar last? In the early days of gas-making, when the tar was 
richer in carbon than the gas tar now made, the iron water pipes 
laid down in Greenock were coated with coal tar, but when these 
pipes were laid in a sandy soil the gas tar coating lasted a compara- 
tively short period of time. There is an abundant supply of peat 
moss to be had on the hills behind Greenock. If Mr. Lorrain 
would fill the bottom of the trenches with it and embed the cables 
therein, he would then be doing that which would prove a perma- 
nent good. JAMES JOHNSTONE. 
8, Dalhousie-terrace, Edinburgh, 
December 1st. — 


COOPER’S HILL COLLEGE. 

Srr,—The letter which your article has drawn from a corre- 
spondent sets forth not less than my own, but more circumstan- 
tially, the advantages of Cooper’s Hill College. The writer of that 
letter having had one son educated at Glasgow University under 
Sir William Th and Prof ine, and another under 
an eminent engineer, determined after the fullest investigation 
both in England and on the Continent, to avail himself of the 
throwing open of that College for purposes of general engineering 
education, and to send him there. He states that he has every 
reason to be satisfied with the result; and, moreover, predicts that 
when it is known what splendid training there is there, and that 
the prizes are Indian appointments, that there will be no lack of 
competitors, or of those who, like himself, desire to have their 
sons well trained for professional work at home. The public will 
no doubt be gratified to hear that the outlay undertaken on their 

is, at any rate, appreciated ; but this, after all, does not 
meet the case. An institution is founded at a great expense to 
supply a want, the existence of which is a matter on which there is 
considerable difference of opinion, but which want, even if 
admitted, is obviously of a temporary nature, and consequently, 


are protected, and toa considerable extent the lighter ar it is 
protected by traverses. The Baudin offers neither of these advan- 
tages. Why should this difference in armour be ignored? 

Sir E. Reed then reduces the armoured tonnage of eleven 
English ships by one-half, and at length advances two propositions: 

(1) The British Navy ought to some excess over the 
French Navy in ships armoured with 15in. of armour. There is, 
however, no apparent reason why the limit is drawn at 15in. He 
might have en 19in., and thrown out all the English ships 
except the Inflexible, while retaining the Duperré, Baudin, For- 
midable, Caiman, Indomptable, juin, Terrible, and Furieuse. 

(2) He again states that armo' tonnage depends wholly on a 
water-line belt. Not accepting Sir E. "s system, I would 
suggest an alternative proposition for the expenditure of the 
£6,355,000 which he pro; to obtain from the country, namely, 
five first-class armour-clads, or a greater number if the belt is 
shortened ; average tonnage, 10,000 tons. | Fifteen torpedo vessels 


as predicted by all who could look a few years ahead, the failure 
of the scheme in due time 

Then, as your correspondent naively puts the case, as 8 
Hill was there (!), the Government said, Let ot! 
have the advantage of the College we have founded.” But was it 
very wise to take over an institution which had hitherto been 
otherwise Supported when it failed in its original purpose, and, for 
in a proportion of its work, departing directly from that purpose 
which its name continues to impl , to bring the resources of the 
State into direct petition with previously exisiting —— 
Your correspondent does not see any harm in Cooper's Hill 
advertising itself; neither, I presume, does anybody else, but it 
will only do this when it ceases to be —— by the public. 
This, then, is the anomaly which has been the cause of comment 
in various quarters, and it, and not the College itself, will continue 
to be assailed so long as it continues to exist. 

I do not wish to confuse the present plain state of the case by 


of high speed, with hinery p g hine guns, 
carrying a 6-pounder quick-firing gun, and costing from £30,000 to 
£35,000 each. Five armoured cruisers, moderately armed, and 
very fast, speed 19 to 20 knots; displacement, 8000 tons. Eight 
or ten fast unarmoured, but protected cruisers, with under-water 
deck not less than 2}in. to 3in., and a good reserve of buoyancy 
apart from coal; speed, 18 knots. Fifty boats of the Childers 


I think that Sir Edward Reed must have expected to meet with 
criticism on the very sweeping system he has thought proper to 
follow, and he may probably have expected something like the 
above on the principle of Suva TeLa TONANTI. 

December 2nd. 


TIDAL ACTION. 


Srr,—I must particularly request Mr. Boult, if he will continue 
this controversy with profit, to read my letters so that at the con- 
clusion he may criticise—if he so essays—only such ideas as I 
actually put. forward, and not such as are the very antipodes of 
those I hold. It may be convenient for him to take the course he 
does, if his object be simply to beat his opponent, but I hope that 
he does it not wilfully, and that more careful perusal of my letters 
will modify his views ; and I must also remind him when he says, 
“Should encourage Mr. Snowdon to explain his views clearly and 
distinctly,” that it is too much to expect an ordinary individual 


to so simplify the explanation of an abstruse principle as to render 


it capable of being understood entirely without mental effort. 
The remarks in the first three and part of the fourth paragraphs 
of his letter have no application to my last letter at all, as the reader 
may easily satisfy himself. In my second paragraph I distinctly 
speak of ** the two great primary tidal waves,” and everything con- 
nected with this equilibrium theory is present tomy mind throughout; 
and further on—far from implying that no effect is produced by the 
sun and moon’s resultant attraction on the waters of the northern 
hemisphere, I speak of our tides as being ‘‘ simply offshoots from 
these primary neaps—observe this is plural—superimposed upon 
and consequently slightly modified by the tiny upheavals and de- 
pressions produced in the northern hemisphere. I am sorry I did 
not mention the tides of the Mediterranean or other isolated areas, 
I might also have provided for the tide which may undoubtedly, 
however small ”—borrowing Mr. Boult’s expression—be produced 
in a teacup. 

Men of a past generation, as some of those mentioned by Mr. 
Boult, may have adhered to the ideas of their youth, but I do not 
think it fair to Sir William Thompson to infer that he considers 
the equilibrium theory inadequate, as far as I can see from his 
observations on the Mediterranean tides. 

The remainder of Mr. Boult’s letter is perfectly fair, and I 
admire his ability as a statistician. I do not think I can ineet the 
case better than by explaining—though at the risk of being original 
on some points perhaps—what I conceive the nature and properties 
of an aqueous wave to be, and this I will endeavour to do when I 
can find time, which fortunately, or unfortunately, is very scarce 

ough-green, Widnes, 
December 2nd. 


ELECTRIC LIGHT CABLES. 

Srr,—Mr. Lorrain, the proprietor of the Kinetic Engineering 
Company, writes to you, that, ‘‘ It is well known that pure sand 
can itself have no chemical or corrosive action on .” This 
statement bespeaks a simplicity of mind which is surprising in 
these days of progress. 

The ouly naturally pure sand is that of white quartz, but it is 


introducing other matters, but it is most important to bear in mind 
that the founding of Cooper’s Hill really turned upon the question 
of the supply of tent engi What your correspondent 
says with regard to the necessity for natural as well as acquired 
qualifications in order to form an engineer is most true. 

Hence, in this profession in which to such an extent human life 
and property are entrusted, and which has been such a factor in 
the modern advance of civilisation, we should expect some exami- 
nation or some test by which a qualified man may be known. But 
incredible as it may seem, there is absolutely no recognised exami- 
nation entirely in the hands of the profession by which a young 
man may prove that he possesses the knowledge requisite for his 
work or is acquainted with even the rudiments of his calling. 
The Institute of Surveyors and also that of Architects have 
organised schemes of examination for admission to their bodies 
which have received hearty support. Had there been already 
established such a recognised system of examination, even if not 
compulsory for admission to membership, still conducted and 
undertaken by the Institution of Civil Engineers, it would have 
given much greater weight to, even if it had not been made to fur- 
nish unanswerable arguments in their memorandum tothe Duke of 
Argyll when protesting against the proposed establishment of 
Cooper's Hill. Such an examination, made practical enough to 
suit the greatest stickler for practice, would have answered the 
question as to the supply of trained engineers far better than any 
number of general statements could do. It is a significant fact 
that the students of the Institution have been lately moving to 
obtain the tion of the council to a system of volun exami- 
nation for students. It seems scarcely possible that the must 
powerful body of its kind in the world, with its 4000 members, 
great wealth, perfect organisation, efficient officers, and so well 
suited to undertake this work, will much longer me! to do so. 

University College, Bristol, H. 8. SHaw. 

December 2nd. 


Srr,—I ask leave to make a few remarks on Professor Shaws’ 
letter and your leader, both appearing in your issue of the 21st 
ultimo, on the subject of Cooper’s Hill College. First, as to the 
necessity for the establishment of the College: I am not prepared 
to enter into all the pros and cons., but it appears to me that if the 
Government could not obtain a sufficient number of trained engi- 
neers for the Indian service, they were perfectly justified in esta- 
blishing a college for training them. You state that the engineers 
were not to be had at the price bid for them, but if, instead of 
establishing the College, the Government had increased the pay 
of all its engineers, the burden on the taxpayer would have been 
far heavier than it has been. The Indian Government would have 
protested a good deal more loudly against this course than they did 
against the establishment of the College. In fact, I believe that 
at first, and so long as fifty students were admitted yearly, the 
College was almost, if not quite, ge Tp g The mistake 
which Government made was that they did not foresee—and I 
think this was in some degree excusable—that there was going to 
be an Afghan War, under a succeeding Conservative Government ; 
that Indian finances were to become disorganised; that expendi- 
ture on + public works was to be cut down, and that, conse- 

uently, fewer than fifty new engineers would be required yearly. 
tt the t works, chiefly railways, of which India stands so much 
in need, were carried out as fast as they ought to be, there would 
be ample scope for the employment of ed fifty new men every 
year. The above are the only reasons w fe the College is a 
failure.” As to the number of students “having fallen to an 
alarming extent,” Iam not aware that the number of candidates 


hae «wer been less than the number required by the Government. 
Next as to the system on which the College is now carried on. I 
agree with Mr, Boyer, whose letter appears in your last issue, that 


as the oa has been established, Government is quite right to 
keep it as full as possible. The staff of professors could not be 
much reduced, b one prof is not able to teach several 
totally different subjects ; and for anything we know, it may be in 
contemplation to again increase the number of Indian appointments 
at no very distant date. Government has a right to advertise the 
College, and to construct the necessary laboratories, &c., for the use 
of the students. If other colleges are better and cheaper, they will 
flourish at the expense of Cooper's Hill, in spite of advertisements. 
But thé: remarks with which I chiefly wish to deal are those made 
by you on the style of the College ; on the expense attending the 
course of training; on the efficiency of that training; and on the 
kind of men turned out. I trust you will pardon me for stating 
that your leader contains many and serious mis-statements on the 
above points, and that you will in fairness permit me to correct. 
them. In the first place, I deny altogether that the manner of 
living—at least during the three years of my studentship and for a 
year before and after—was in any way extravagant or superior to 
that of young men, say, at the Universities, or at Sandhurst or 
Woolwich, At Oxford and Cambridge each man has’ two rooms. 
At Cooper's Hill he had only one, which had to do duty for both bed- 
room and sitting-room. In winter the students were not allowed to 
ight their fires—they had to do this themselves—till theafternoon, 
when most of the lectures, &c., were over. The food was on the 
whole good, but not better or more varied than it need have been. 
The gas was turned off at 11 p.m., and the first lecture began at 
7.45a.m, There was nothing in ‘‘ the style of the place” which 
conduced to outlay. So far from deration in the spending of 
money being the last thing thought of, every effort was made by 
the President to economise, and he frequently inculcated on the 
stadents the necessity for this. Then, again, the cost of trainin, 
at Cooper's Hill was not £700 of £800, but was, and I believe stil 
is, £150 a year for three years, or £450 altogether. This included 
everything except medical attendance, course a little money 
might go in wine bills and subscriptions to cricket and other clubs 
—or, say, in beer and skittles—but so it might, I suppose, at other 
places, and even at Cooper's Hilla student could not spend any 
money unless his ‘‘ parents and guardians” supplied him with it. 
course, also, a young man cannot live for nothing in the vaca- 
tions, if he is trained at Cooper’s Hill any more than if 
trained elsewhere. The expense of training did and does lie in the 
fees alone, and not in the manner of living of the pupils. But if 
the parents and guardians were unable to pay £150 year, the 
fees were reduced to £90 a year, and the remaining £60 was 
deducted from the pay of the young engineer, who thus received 
£360 instead of £420 per year during his first three years of service, 
By this system the whole cost of training was reduced to £270, 
Is this “‘frightfully expensive?” So far from Cooper’s Hill bein; 
a rich man’s College, many persons of very slender means 
their sons through it. I suppose this arrang t of deferred fees 
does not exist now that all the students do not obtain appoint- 
ments, but that eannot be helped. The fees of £150 per year only 
just sufficed, if they did suftice, for the proper maintenance of the 
a the adequate remuneration of the very able staff 
employed. 
now I come to the most important part of the question, 
namely, the efficiency of the training. This consisted chiefly, not, 
as you seem to suppose, in learning engineering by heart out of 
oat oy but in the acquirement of knowledge of various kinds 
which it is y for an engi to have, including mechanical 
and freehand drawing, surveying, statics and dynamics, applied 
mechanics and hydraulics. I presume that it is desirable for an 
engineer to be able to draw neatly and accurately, and to under- 
stand a drawing, to sketch, to e a survey with level or theodo- 
lite, and to plot his surveys, to resolve forces, and calculate 
pressures and momenta, to calculate the earthwork in a cutting, 
the stresses on a beam or framed girder, and the discharge of a 
channel or pipe. All, or nearly all, of this every student who 
passed out of Cooper’s Hill could do. Then, again, the students 
attended lectures on chemistry, geology, and physical science ; 
they learnt something of the guage, and an outline of the 
history, of the country in which they were to live, and they were 
taught something of accounts, with which an engineer in India has 
a great deal to do. I do not know what facilities there may be 
in engineers’ offices for learning all these subject: e prof 
and instructors in the above branches of knowledge were men 
of the highest class, and who thoroughly understood their 
subjects, and most of them are there still. Of course, 
what was known as ‘“‘descriptive engineering” was also 
taught by books and lectures, andthe professor who had the 
largest share in imparting this instruction was an engineer 
of great practical and theoretical training, and had once himself 
worked asa mechanic. How, then, can you assert that engineer- 
ing was taught by men who were not th ives engineers? 
Towards the end of his course each student had to send in designs 
for various stiuctures, and to work out a complete project fora 
short road, railway, or canal in some place near the College, all the 
surveys, &c., being made by the students in groups. Theh you say 
that at first no attempt was made to give a practical training in 
this country, and that so apparent was the deficiency, thatat a 
comparatively early period arrangements were made to give the 
students six months’ practical training. This practical training 
formed part of the course from the very first. Nearly all the 
students were sent for this training to large workshops, because 
there they would obtain a of a kind which they would not 
easily pick up in India. Practical knowledge of other kinds they 
acquired in India, and, as a rule, they rapidly became efficient 
engineers. I never knew anyone yet who denied that practice was 
worth more than theory, or he imagined—much less ‘‘clamorously 
asserted””—that Cooper's Hill, or any other college, could teach a 
man all that he ought to know, or turn out a ready-made and 
thoroughly efficient engineer. All it professes to do is to turn out 
@ man so trained as to fit him rapidly to become an efficient engi- 
neer. His practical knowledge can only come to him by practical 
experience. 
ut I deny altogether that Oooper’s Hill men, when they arrived 
in India, were ically useless, On first arrival a man aes be 
employed, perhaps in making a survey, apy hoe the centre line 
of some great work, or collecting materials at the site of some large 
structure. Ina year he would be in charge of works himself. You 
state that Cooper's Hill men have never turned out quite first-rate. 
I do not know from whence you obtain this information, but I may 
remark that there is in India—at Roorkee—a college where a few 
engineers—chiefly the sons of Europeans domiciled in India—are 
trained for the Government service. Their course of study extends 
over twenty months, and is very similar to that at Cooper’s Hill, 
and the student has to serve a year’s apprenticeship in 
India before receiving his appointment. These men have all the 
advantages of intimate cnowieles of the language and customs of 
the country, and of the methods of work in vogue there, but I 
have never yet heard that Cooper’s Hill men are inferior to them. 
Then, perhaps, you are not aware that after a Cooper’s Hill man 
has been in India two years, a report on him is —— by his 
superior officers and is sent home to the Secretary of State. I have 
good authority for stating that these reports have been on the 
whole eminently satisfactory, and that so far as I have heard and 
read, Cooper’s Hill men have on the whole turned out well and 
periocmed thelr work satisfactorily, although, of course, there are 
some exceptions in the cases of men who have managed to pass 
through the College without having any real talent for engineer- 
ing, or who have been lazy or neglectful after receiving their 
appointment. Cooprr’s HILL on FuRLOUGH. 
mber 2nd. 
[We like to see a man stand up for his coll 
nie td rest assured that we have not 


, but our corre- 
tten in ignorance. 


Srr,—I am glad to see this subject is being again takenup. In 
your article some important points are not alluded to. The osten- 
sible use of this college is to provide competent engineers-i.¢., 


= 


Dec. 5, 1884. 


THE ENGINEER. 


theres come oe: e has no 
the practice o . y Indian works were s 

pe fs ground that the expense was too ry and that they could 
never pay. This was quite true—the famine was cheaper than 
public works, But who designed and managed these works? Not 
men from civil engineers’ offices, or from any university. The 
chief engineers were and are still men taught at Woolwich ; and 
suppose the education at Cooper’s Hill perfect, the connection 
between the education and the chief engineers is not visible, There 
is really no use in keeping up two engineering co! » one at 
Woolwich and one at Cooper’s Hill, and keeping up a 


was that with the gauge pipe end in precisely the same position, at 
the same point, in the same air drift, and, 4 fact, with the same 
fan—somewhat differently used—the water gauge required to pro- 
duce a current of 928 cubic feet was in one case 0'33bin., while in 

nother, to produce a displ t of 934°4 cubic feet in the same 
direction, only 0°225 w.g. was required. I am inclined, however, 
to attribute this phenomenon to the third condition, 

As to this third element, I will first quote from a letter written 
by Mr. A. L, Steavenson on efficiency of fans, which you published 
in December last. Mr. Steavenson spoke of the fact that “in the 


between the two classes of men, 

Some years ago I printed a small paper to show that the heads 
of the Indian Irrigation Department did not know the elements of 
Euclid, The Department never attempted to answer this paper ; 
on the contrary, they know my paper is correct. But of course no 
public Department will ever alter their standard pattern, however 
useless or extrav: t. 

I do not know if Euclid is pak at Woolwich, I fancy not, as 
many millions have been wasted on a system that can be proved 
wrong with a parallel ruler and a pencil. A. G, Mursay. 

141, George-street, Edinburgh, 

December ist, 


S1r,—I have read with much interest your attack on Cooper’s 
Hill College, and Mr. Bower’s defence of it. It is quite natural 
heshould defend his college, but I venture to submit that Mr. Bower 
is not in this case a fair judge. I happen to know something of 
Mr. Bower's sons, One of them at all events took during his career 
almost every prize he ever —— for, and I suspect that he is 
not the only clever son in the family. I suppose almost any col- 
lege would be glad to'have such men, and they could get more good 
out of even an indifferent college than others. Besides Mr. Bower 
has told us nothing of the part he as a capenny engineer bps tr 

iously or iously, in training his son. I think I really 
must put Mr. Bower out of court. He has no case. 

The men to speak of Cooper’s Hill are those who got the pupils 
when they were sent out to India. I have not in India 
myself, but I have known many Indian engineers—in the highest 
positions some of them—and I never heard one of them speak well 
of Cooper's Hill training. ‘They have to learn engineering when 
they come to India,” that is what I have always been told. One- 
half their profession, to use your words, they learned in college, and 
no more. A practical fact such as the statement I have quoted is 
worth a bushel of such arguments as those used by Mr. Bower. 

A very intimate friend of mine went in for an Indian appoint- 
ment at the time when good men were wanted, before C r’s 
Hill was established. He wasa B.A. of Trinity College, Dublin, 
a Member of the Institution of Civil Engineers, a first-rate man at 
bridge and roof work, and in every way excellent in the field. 
Large contracts had been carried out under his superintendence. 
He passed an examination, which in his case was nominal, and got 
his appointment—£600 a year—in India. He declined his appoint 
ment at once. He offered to go for £800. The authorities 
refused. I have seen some of the apeeteerien peter which were 
used at last in order to get men of some kind. It is difficult to 
image anything more imbecile. No wonder that “ hard bargains” 
were the result. 

Lastly came Cooper's Hill, and College lads got salaries of £400 
a year, while trained and experienced men could — one-half 
the sum. Mr. Bower may rest assured that he has only seen one- 
half the ’s Hill picture, M. I, anp 8, Iyst. 

Sunderland, December 3rd. 


THE EFFICIENCY OF FANS. 


S1r,—The sublime height to which this discussion has attained 
makes me hesitate about interfering, but the bold, blunt manner in 
which you have put your query as to the little matter of ‘‘ the 
energy in the moving air being ‘277-horse power, although it was 
——- by not more than ‘095-horse power,” encourages me. 

hat I want to know is, why these special manifestations or 
“stepping stones, whereon to rest securely an efficient general 
science of the nature, laws, and mutual relationships to each other 
of work and energy,” are only met with in the Capell fan? 

We have, of course, been assured from the first intelligence of 
its birth that it was a “‘double power” fan, and we know that 
power may exist in the form of motion, or it may exist in the form 
of force, with dist to act through. May we suppose that the 
moving air in this particular case is possessed of attributes at 
the same time? 

If I remember rightly, another investigator asserted that “‘ there 
was measured within the entrance adjutages of the Capell fan a 
degree of e and horse-power greater than was delivered to the 
fan shaft,” and that he attributed this to the compensatory action 
of a fluid flowing through a constricted conduit. 

Such a combination of excellences has never occurred before in 
my thirty years’ of fan experiences; but I should like to make one 
suggestion, viz.: If, as Professor Herschel thinks, ‘‘ energies of motion 
reside in moving matter”—like the animals in the ark—‘‘ two and 
two in latent states of neutral alliancewith each other,” they are pos- 
sibly of opposite sexes, and that when “‘ in the preparatory stage the 
neutral dual alliance of energy is broken up” by a process of 
natural selection, we have a spontaneous generation of power. 

Durham, November 29th. A. L, STEAVENSON. 


Srr,—I cannot resist the temptation to put forward, if you will 
allow me, some views on the water gauge question, particularly as 
I find my old master, Professor Herschel, has in turn got appa- 
rently paradoxical results out of the Capell fan. 

It is probable that the conditions which affect the w.g. of a fan 
are three, viz.:—({1) Amount of resistance to be overcome by fan ; 
(2) position of nozzle of air as to gauge—opening, with 
relation to eddies and jet-like 
action in its n yur) ; position of gauge pipe opening 
with regard to that I shall call ripples in the air current. The 
effect of the first of these conditions is obvious, but with regard to 
the second it is very different. I have recently made some 
experiments on a fan of novel construction, 2ft. in diameter, which 

send a good current—832 cubic feet per minute in normal 
direction with a peripheral s of 425ft.—either way, according 
to the direction in which it is rotated, through an orifice 9in. in 
diameter, and having about a quarter of its area taken up with a 

and arms. I used an extremely delicate water gauge of 
special denies which would indicate the slightest variation in 
pressure, an I found, in taking the w.g. at the fan’s inlet, that 
with a current flowing in the usual way, I got in one case 0°085in. 
negative w.g., while when I reve the fan and produced an 
opposite current of the same amount, instead of getting a positive 
pressure, I had actually still a depression getting on for 0‘O6in., 
and this too happened with the opening of the pipe projecti 
straight from the side of the tube near to the above-mention 
orifice. By pointing the pipe opening towards the opening of 
the fan, I got near the maximum w.g. for either direction, 
as then the current to the fan acted as the wind acts upon 
one of those chimney pots which are bent and pivotted, 
so as always to point their open extremity to leeward, whereas the 
reverse current impin against the pipe opening as in a ship’s 
ventilator, in one case decreasing and in the other increasing the 
pressure. I also found places where practically no effect was 
produced upon the water gauge with one current; while, with the 
same current in the reverse direction, the w.g. reached near its 
maximum; and as I was making a number of experiments, from 
which to construct curves showing the relation of current to 
w.g. foot-pounds exerted to w.g., and to volume displaced, I had 
to be careful to fix the end of the ‘ga tube—india-rubber— 
securely, in order to get regular results, which enabled me to con- 
struct my curves properly, and having done so, I regard them as 
very interesting. The ,» however, which surprised me most 


vicinity of the centrifugal fan, we get what he—Mr. 
Cook, of Durham—ealled a pseudo w.g., and that as we go back 
from it, it falls rapidly in proportion to the suitability of the fan 
and its dimensions to its work, until at a point, say, 60ft. away, 
we get a virtually permanent depression, which is the w.g. the 
fan actually puts upon the mine. Now, if the fan is too small for 
the volume of air which the mine naturally would afford under 
that depression, the effect of that vacuum is lost upon the mine ; 
the fan, in fact, at once exhausts, and obstructs the ventilation.” 
There is something very incongruous about the latter statement, 
on ey the truth is, that the ph is capable of being 
exhibited by any fan, whether a displacement or conan, —_ 
or small fan. t this must be so will, I think, ap rom the 
following attempted explanation, which I trust may at interest, 
It is too common to a stream of air or gas as if it were 
liquid. Bends, contractions, &c., in the path of the current will 
be acknowledged in either case to have somewhat correspondin 
effects, but the fact that the elasticity of air introduces effects whic 
are imperceptible in liquids, is 


Re often overlooked. Suppose AB 
an air-drift, with the fan at the 


end A. As soon as the fan is 
Fae in motion the air in this tube is rarefied somewhat; this rare- 
action is transmitted to the dead air external to the tube at B, 
and the air in B’s neighbourhood is consequently moved towards 
the vortex RB in a converging stream, and is therefore necessarily 
accelerated till some part of the tube’s interior is reached. But since 
the stream is elastic, those particles which have passed the place 
where acceleration has fully taken place, and maximum wally 
is reached, must be, so to speak, held back elastically by those 
which follow, and which in turn pass through the same phases, 
' viz.: From minimum acceleration, where the air is practically just 
commencing to move at some distance outside the tube’s vortex, 
to point where maximum acceleration is being produced just out- 
side its vortex (?), and from this to minimum acceleration again, 
where the full velocity has been practically reached somewhere 
inside our parallel tube. 

Now acceleration must be produced as long as ever there is a 
diminution of pressure in front of the individuals of the advancing 
procession of particles, that is to say, as long as there is a less pres- 
sure before than behind them ; so that the maximum rarefaction, 
i.¢., the maximum w.g., will be found to exist—so far as it depends 
upon this cause—where the maximum velocity exists. But inas- 
much as the icles which successively reach this point receive 
their acceleration by the pull of—if I may put it so—the elastic 
medium between them, they ily stretch—rarefy—this 
medium beyond the limit necessary to simply maintain the average 
amount of motion, consequently, after ing this point, the suc- 
ceeding particles begin to catch up those which are in front of 
them, and a wave of condensation, in which the pressure may be 
considerably above that which represents the actual resistance the 
fan has to overcome, must be the result; but this coming closer 
together of the particles means a retardation of those in front, and 
if we regard this as negative acceleration, it will, I think, be clear 
that we may have a series of these waves or ripples, their position 
depending mainly upon the position of points where the air moves 
slowly in a wide and then enters a narrow channel, or 
where frictional resistance alters quickly, or equivalent causes. 

For the sake of avoiding confusion, | have taken as representa- 
tive of a fan drift a parallel tube; the éffect is, however, the 
same, whatever the nature of the drift; only complications in the 
cause render the effects complicated. I think I have now said 
enough to show that error may be made in determining w.g., which 


may be for or against the fan, according as the ee pipe opening 
is _ in the region of a wave of rarefaction or of condensation. 
ugh-green, Widnes, Lancashire, R. SNowpon. 
December 3rd. 


CHILLED ROLLERS FOR FLOUR MILL MACHINES, 


Sir,—It was with surprise we read in your issue of 14th inst. 
the statement that the rolls used in this country for flour milling 
machinery are generally ‘“‘of American make;” with the further 
statement that *‘ attempt after attempt had been made to produce 
these rolls in England, but all have so far failed that the best- 
known machinists buy their rolls in the United States.” These 
statements are entirely misleading. Except the eminent firm 
referred to in your article, we do not know any machinist in this 
country who now buys American flour mill rolls. 

It is now more ti a dozen years since we made our first 
importation of American charcoal iron for the purpose referred to, 
and we have since made several thousand flour mill rolls, and we 
have certainly never heard of their failure in any single instance. 
On the contrary, we possess pont: certificates 
testifying to the superiority of our rolls. We are not, however, 
the only successful makers of these rolls in this country. ides 
Messrs. Herbert and Law in our own locality—who have for 
several years past devoted themselves specially to these rolls— 
there are a number of English makers also engaged with this work, 
The truth is, this branch of business is very much overdone, and there 
is, to our knowledge, a considerable amount of expensive plant at 
present idle in this country, which has been ially laid down for 
the manufacture of these rolls, prices having recently been cut down 
to a very low point by over competition. 

As we pointed out in our letter addressed to you, and published 
in your columns on the 2nd February, 1883, uniformity in this 
work cannot be attained by mere “ mixtures” of brands of iron. 
We realised this many years ago, when working with the most 
approved American cold-blast charcoal iron, and that determined 
us to establish in our works a chemical laboratory, so as to get 
down to the elements, and we have continuously worked since upon 
a purely chemical basis, analysing daily all raw materials and pro- 
ducts. We have it from the best authority that the Americans are 
some years behind ourselves in this natter, and that they are still, 
without pti like our competitors south of the border—work- 
ing entirely upon the old ‘‘ rule-of-thumb” method. Whether our 
cousins across the Atlantic excel us or not in making the article in 
question, we concede they do “lick all creation” in their modes of 
advertising their goods, and in their success in getting pecple to 
believe in them, MILLER AND Co, 

London-road Foundry, Edinburgh, Nov. 26th. 


[Our correspondents may not know of any other firm besides the 
one we mentioned as ‘users of American rolls, but milling engineers 
in the South of England do. It is very satisfactory, however, to 
learn that chilled roller making may be carried on on a scientific 
basis, and we shall be glad to hear that those mill makers at present 
using American rolls are able to get their rolls in the United 
Kingdom.—Eb. E.] 


COMPOUND ENGINE ECONOMY. 


Srr,—The important omission as to the different springs used 
for the diagrams given in your paper of the 7th, now supplied by 
Mr. R. Tinkler, was, to say the least, misleading. But I see 
another omission supplied as to the fuel in omitting all allusion to 
the “shavings and sawdust,” and even with this I cannot accept 
the statement in the present vague form ‘ our coal account,” and 
“about 7s. per ton at Stockton.” I am told that the price is 7s, 6d. 


to 8s. per ton, and was surprised at the result of the economy, of 


which no one can doubt. Mr. Tinkler says 64cwt. per day; sup- 
pose we take the cost laid down in the stoke-ho! 

cannot be made up till it gets there—to be 7s. 6d., then at 300 
days in the year we get 6841b. per day of nine hours, or 76 ib. per 
hour, giving the result 0°76 lb. coal per horse-power per hour. If 
the coal has such heating power, it would be well to know how 
many pounds of water it will evaporate pound of fuel. In the 
above calculation nothing is allowed for steam raising, and the 
quantity of wood burnt is set against that. GRADUATE. 

December 1st, 


BRAKE BLOCKS. 


S1r,—I wish to call your attention to a new system of brake 
block which I have invented. The principle involved will be 
readily understood from the ns engraving and descrip- 
tion. B B is ordinary brake block; H, ordinary brake block 
hanger; 8, shaft connecting brake blocks with lever, L, attached, 
by means of which the pressure P may be applied to put the brake 
on. The shaft is simplified means of the ends through the 
blocks being made excentric in form; and the shaft being carried 
at the ends, it is easily seen that when the pressure P is applied, 
the action of the block on the wheel is quick and effective; also, 
as the excentric parts O of the shafts may be towards any part of 
the various blocks, so that when a pressure P is applied to any one 
lever, the action of all the blocks will be towards their respective 
wheels. The increase in power due to this form depends, of 
course, on the amount of throw given. P, P,, P. are pulleys or 
rollers, swelled or excentric in form, the action of which being as 
follows:—When the blocks are pressed hard against the wheel, 
then it follows that the tendency of the pulleys will be to revolve, 
as shown by the arrows in sketch, and being excentric in form, a 
very great retarding effect is thus brought to bear inst the 
wheel, As this action will cause the blocks to move from the 
wheel, the result of which being an increase of pressure in the 


brake cylinder, due to the decrease in volume owing to the piston 
moving back, this wedge action and increase in pressure will 
depend, of course, on the amount of throw given to the pulleys. 
The pulleys or rollers may be fixed in the way that suits best; ape 
their axles might be solid with the pulleys. They could be made 
tough cast steel annealed. By this arrangement, the 
up in the rim of the wheel 1s utilised as a retarding effect to a 
greater extent than by the ordinary block at present in use. 
December 3rd. J. McNIvEN. 


PATENT-OFFICE BUSINESS. 


S1r,—The question raised in your paragraph with the above 
is of im to those who are concerned 
in patent litigation. Without being unduly partial te my own 
poll ok I think that I may assume that it will be pretty 
generally admitted that the necessary qualifications for directing 
and controlling the proceedings of opposing 1 requires experi- 
ence which can pk be gained by practice in the cuurts. The 
court over which the Controller of the Patent-office presides is 
really a court of first instance dealing with interests of great 
importance, and if the judge in such a court is not a strong and 
experienced man, an appeal from his decision follows almost as a 
matter of course. Officials trained in the office work of a Government 
department, more especially in the Board of Trade, are the last class 
to which one would look in choosing such a judge. Would it not be 
possible to appoint a ir Rp pe having legal experience and 
some knowledge of patent law and practice to hear ~ gong: cases? 
or I would suggest that all such matters might be left to the law 
officers of the Crown, who now form the appellate tri 1. The 
Solicitor-General and Attorney-General receive respectively £6000 
and £7000 year, originally given to them as a fixed salary in lieu 
of patent fees for examining specifications. The Patent-oflice, 
therefore, has some claim upon them, and with their decisions 
patentces would no doubt be generally satisfied. A BARRISTER, 

Lincoln’s-inn, December 4th. 


THE ROCKET. 


Sir,—There is one point to which I think too little attention 
has been given in this di ion. It has been mentioned twice, if 
not oftener, that on one occasion when Wakefield was having a 
**run out” with this engine she came to grief and the ee. was 
killed. At that time, and for about twelve years a! op nig a ag 
law of Deodand was in force, and so the engine would be liable in 
the sum put upon it at the inquest. The files of the local at 
that time would form an interesting study. Can Mr, ton say 
who paid the penalty and what the verdict was? Borer, 

December Ist. 


THE TRANSMISSION OF .POWER. 


Sir,—Referring to your recent note on the subject of the elec- 
trical transmission of power between Paris Creil by the 
system of M. Marcel Deprez, we beg to inform you that it has 
been decided to use a cable manufactured under the Berthond- 
Borel patents, of which we are sole licensees in this country, and 
an order has been given for 78,000 metres—forty-nine miles—to be 
delivered forthwith. We shall shortly furnish you with full parti- 
culars of this cable, which is to carry a current of 20 ampéres, 
with an electro-motive force of 7500 volts, equal to 150,000 watts 
or 200-horse power. . BOISSELIN, 

For the Kinetic Engineering Company. 

36 and 37, Brooke-street, Holborn, Dec. 3rd. 


THE WOLVERHAMPTON BOILER EXPLOSION, 


Srr,—I note you remark, in reference to the above, ‘‘ It is to be 
tted, however, that nothing has been said concerning the 
behaviour of the steel plates over the fire.” I think that this is a 
subject that requires further investigation. There is one peculiarity 
about the behaviour of steel from which plates are made which is 
not generally known. Take a bar of, say, best rivet steel, heat it 
to redness, allow it to cool, and just after it has got black bend it, 
when it will be found to give way; in fact, will break almost like 
cast iron, If the plates over the fire were heated to this critical 
point they may have started the explosion. JOHN PLAYER, 
Clydach Foundry, near Swansea, December 1st, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveavu, Rue de la Banque. 

BERLIN.—Asuer Linden. 

LEIPSIC.—A. Twietmeyer, 

NEW YORK.—Tas Witimer and Roozrs News Company, 
Beekman-street. 


TO OORRESPONDENTS. 


accompan name 

necessarily for publication, but as a proof o, 


inst 
W. M.—Write to Professor a, Glasgow University. 

Mercuants.—Apply to Mr. J. , 81, Leadenhall-street, B.C. 
Recorper.—Measrs, Elliott Bros., West Strand; or Mr. Casella, 147, Hol- 


t screw steamers, About 20 knots may be taken as a maximum for 
either, always excepting torpedo boats. 

8. M.—There is not the slightest chance that the twenty-four hour system of 
marking dials will be adopted. The advantages to be gained are as nothing 
compared with the disadvantag the adoption of such an innovation 

entail, Astronomers always have used the twenty-four hours’ system, 80 
that the change would in no way affect them. You may safely make your 
clock dial in the usual way. 

C. 8.—(1) The paper ‘* On Masonry Dams” was written by Professor Rankine 

Tue Enotneer, and we are not aware that it has been published in any 

(2) There is no special work on the subject, but you will find a 

lof valuable information in the “‘ Transactions” of the Institu- 

ivil Bnyineers. You will jind a valuable series of articles on the 

Tue Encinerr, Vol. xziv., page 312, and Vol. xevi., pages 19, 

75, 118, and 181. 

Rankine’s “* Mi -book,” page 285. Let the collective 
of the balls be A, and the additional load be B, if the load 
rises vertically through twice the rise of the balls, the altitude for a given 
speed will be greater than that for a simple pendulum in the ratio of 
1+ 2B, and the sensitivencss of the Porter governor will be greater than 
Sream pressure gauge ought to have a 
avy and 
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not su; information you want, write again. 
ds you oul of your shall done. 
CANDLE-MAKING MACHINERY. 
(To the Editor of The Engineer.) 
81r,—We shall be if of correspondents will send us 
and AK machinery, or the address of 
ufacturer, CANDLES, 


SE 


HUTCHINSON’S GAS-PRODUCER. 
(To the Editor af The Bugineer.) 
—Will any of your readers kindly tell me where I can obtain par- 
of the recently 


ut gas-producer, alluded to by a corre- 
spondent in your columns? H. 8. 
November 20th. 


EYELET MACHINES. 
(To the Bditor of The Engineer.) 
get a machine which will 
now, but 
and always split the eyelets. I want the eyelets to 
as in some French corsets. J.P, T. 
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Rematta Post-office order, — Australia, Belgi British 
Columbia, "British Canada, Cape of Good Hope, mark, 
Sazph, France, German , Gibraltar, Italy, Malta, Natal, Netherlands, 

ew wick, Newfoundland, New South ‘ales, New Zealand 

Tasmania, Turkey, United States, 
Cyprus, £1 16s. China, Japan, 


se 
o'clock on Thursday Evening in each Week. 
the i 
the Publisher, Mr. 


. George ; 

letters to be addressed to the Editor of Tan Enawvese, 168, Strand. 

MEETINGSINEXT WEEE. 


Ena Dec. at 7.30 
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Surveying,” Mr. Harley H. Hay, Stud. Inst. C.E. Mr. 
C.E., in the c Dec. Oth 8 pam 
m ° rs to be » The Working of Tramwa 
by Steam,” b; Hon. R. C. Parsons, B.A., B.C.E., M. Inst. C. 
on” Sydney biteam Tramways,” by Mr. W. Shelishear, Assoc. M. Inst. 


Society ory TeLecrarH Ewyoiweers anp Evecrricians,—Thursday 
cers for per, lec’ y r. W. 
H. Preece, F.R.8., Past-President. 
Inventors’ InstiTvTe, Lonsdale-chamb ‘y-lane.—The meet- 
be devoted to the 


ing on Monday next, the 8th inst., will 
Act, section ion, commencing with Part L. 


by secti 
The chair will be taken at 8 p.m. by Vice-President Admiral 
Sel . The tinn 
Gentlemen, not being inembere, who wish to attend, apply to the 


Ch: 


con ued on 12th, 1085. 


“The Use of Gas,” by Mr. Harold B. Dixon, M.A. Lecture II. Coal 
gas as a source of i it. Wednesday, Dec. 10th, at 8 p.m.: Fourth 
ordinary meeting. ‘‘The Preparation of Butterine,” by Mr. Anton 
Jurgens. Thu “The 


C.E. Lecture III. Mo! of gases—laws of volume, pressure, 

temperature—lines of ent gases of 
equivalent—the es of Carnot—the limits of ‘efficiency of heat 
e 


only—intimation. 

On the 27th ult., at 24, Clarendon- Notting-hill, W., Avaustus 
Joun Daruinc Cameron, M.IC.E., F.R.S.E., of 9, Victoria-chambers, 
Westminster, 8.W. ds will please accept this intimation. 

On the lst inst., at Sterndale-road, West Kensington, Jonn Coorz 
Happany, C.E., aged 73. 
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THE AUGMENTATION OF THE NAVY ESTIMATES, 

On Tuesday evening, December 2nd, Lord Northbrook 
and Sir Thomas Brassey, in both Houses, moved for 
returns of ships built and building. Considering their two 
speeches together, we may observe that an explanation of 
what had tee done, and also of what was now contem- 


See 

plated, was given. We fear that most of our readers 
;* | must be weary of the summaries that have been drawn u 
Cut | Showing the relative strength of the British and Frenc 


Navies, the centre on which everything pivots. We may 
briefly observe, that the result shown depends entirely on 
the system of classification adopted. us we find that, 
taking only vem carrying 15in. of armour, Sir Edward 
Reed, applying his liar method of reckoning only the 
citadels of citadel ships, finds the English armoured ton- 
nage to be 51,570 tons, and the French 126,288. Drawing 
the line at 9in., Lord Northbrook and Sir Thomas 
Brassey put the English armoured vessels at thirty 
ships, with a total ton of 210,430, and the 


you.! French at nineteen ships, with a total of only 127,828 


Thomas Brassey, extending his limit so as to 
embrace semi-obsolete ironclads, makes the English fleet 
forty-six ships of 326,000 total tonnage, and the French 
thirty-one of 181,000 tons in all. e hold all these 
to be delusive systems framed so as to arrive at a 
certain logical conclusion; truly and  conszientiously 
done, doubtl but from a certain point of view, and 
utterly wrong for all practical purposes. Probably Sir 
Thomas Brassey would be sorry to pit a little more than 
half the English against the whole of the French fleet; 
and we are quite certain that Sir Edward Reed would not 
like in the Admiral Duperré to engage the Duilio, Dandolo, 
Italia, and Lepanto, with their sixteen 100-ton gun shot 
crashing into her and smashing up armoured and un- 
armoured portions impartially wherever a fair hit was 
made. Yet if his system is of ical application it 
ought to come to this, for he estimates a fleet’s strength by 
armoured tonnage alone, on a system which shows this 
single French ship rather superior to the four Italian iron- 
late: We believe that the summaries we have given in past 
impressions much more really put the case in its practical 


bearin We wish to grasp the practical position, and we 
think fe may be poove’ A put as follows:—The French had 
many perishable wooden ships; for these they have been 


ptr afloat worth 144 millions always; 
uthern Pacific alone 100 millions annual trade, where 
France has — 24 millions—and these are statements 


taken from speakers on opposite sides of the question—if, 
we say, these are facts, then it is mad to the neces- 
sary money to secure our property. If England would 


literally starve in three months if her trade was cut off, as 
surely as Paris starved when surrounded by German 
armies, then it is suicidal to spare the money necessary to 
secure our supply of food. 
We may dismiss, then, the reiterated explanation of the 
d of French wood ships, and of difficulties caused by 
development of science, and examine what our rulers 
propose to do under the conditions, The Benbow 
appears to be a tempting point to begin at. She is a first- 
armour-clad building by contract, and being pushed 
on without check to completion. She is to carry 18in. of 


. | steel-faced armour, and two 110-ton guns, as well as one 


18-ton gun and twelve 6in. guns ina battery covered by 3in. 
of steel, so as to be proof oem the new 6-pounder quick- 
firing Nordenfelt guns, Her speed is to be.154 knots. She 
to be are ntative ship, so we gather, of our first- 

tonnage will be about 10,000 tons 
each. Besides the Benbow we are to have four first-class 
armoured ships commenced, twoof these being built in Royal 
and either one or two by contract. Lo 

brook ap to say three on our Government 
vacant slips and one by contract, and Sir Thos. Brassey 
of two being built by contract. Next we are to 


have two torpedo rams of the Polyphemus class, but larger, 


of | Next thirty first-class torped 


Lectures. | Australia, and her be 


and differing in the fact that the point of the ram itself is 
gig These are each to have a displace- 
ment of about 3000 tons, and a speed of 17} knots. This 
will come on some readers as a surprise, owing to the 
reports that the Polyphemus was found to be a complete 
failure. Recent experiments with her have given such 
satisfactory results that the series has been discontinued, 
and on the data arrived at these two ships are based. 
o boats of 120 tons each— 
that is, boats going to seaand not carried on board ship, are to 
be built. Tney are chiefly for defensive purposes. The 
Childers, one of this type, has recently been despatched to 
web em at sea was not such as to 
justify the ex tion that such vessels could ordinarily 
accompany a fleet. ‘lhen our ports are to receive atten- 
tion. Why the subject should crop up with first-class 
torpedo boats we suppose is because these boats are for 
harbour defence. Torpedo boats are not being multiplied 
very rapidly, it is admitted, because improvements 
develope fast, and they can be quickly made at any time. 
Protected cruisers form the next class. The Leander 
type, with 3in. steel deck, which is considered equivalent 
to Gin. of side armour, is to give place to a type called after 
our rivers—Mersey, &c.—with 10in. armoured belts and 
armoured directing house or conning tower. These will 


have a displacement of 5000 tons, and 1000 tons of 
armour and two 18-ton guus and twelve 6in. guns. Their 
peed is to be 17 knots. Five of these are to be built; this 


8 
type is considered able to give a account of many an 
inferior armour-clad. A considerable portion of these 
vessels—£3,085,000 of work in all, viz., one first-class iron- 
clad, five belted cruisers, two torpedo rams, ten “ Scouts,” 
and thirty torpedo boats—will be built by contract. It is 
considered that it is a great advantage for the private shi 
building yards to be in the habit of building war vessels. 
All this involves an expenditure of £3,100,000 in excess of © 
the ordinary estimates of this year, and will occupy a 
period of five years. This will not include the armaments 
of the ships’ guns, which will cost £1,600,000, that is, 
something over £300,000 per annum for five years. Then 
£850,000 is to be spent on our coaling stations. 

The programme thus announced may appear consider- 
able, but it falls far short of that suggested as a minimum 
by Sir Edward Reed, and pronounced far too small even 
as that by the distinguished officers and others who formed 
his audience. Let us compare them. For Sir E. Reed’s 
five first-class armour-clads, to be completed in three 
years, the Admiralty propose four, to be finished in five 
years. For his five armoured cruisers we are to have five 
ge ge cruisers of the Mersey type, which, we presume, 

ir E. Reed would call armoured if their 10in. belt 
extends from end to end. To the eight unarmoured 
cruisers and fifteen auxiliaries, all very fast, mentioned by 
Sir E. Reed, there does not appear to be anything corre- 
a proposed by the Admiralty. For his fifty first- 
torpedo boats we are to have thirty; and two 
en torpedo rams of the Polyphemus class. The 
chief difference is the increased time allowed; but the 
gramme altogether will be pronounced quite inadequate 
y most who are capable of forming an opinion, and the 
rejoinder will doubtless be made, that unfortunately those 
who are most capable of judging are at the same time 
those who are interested, directly or indirectly, in the 
increase of the Navy. However much truth this may 
contain, we do not see how such a complaint can be urged 
inst the press, which has been the chief instrument of 
bringing up this question at this time. It is for 
our independent existence as a nation, depending, as we 
do, on supplies brought in merchant ships, that we should 
have a fleet capable of commanding or holding the seas, 
If France has a fleet rivalling or slightly in excess of ours, 
the danger is so great that if the country is not roused by 
that, we hardly see why it should be roused by being told 
that the Navy of France is double our own. 


PROFESSOR JAMES THOMSON ON MOTION AND INERTIA, 


Tue Institution of Engineers and Shipbuilders in Scot- 
land is a society of some eminence and responsibility. It 
includes in its ranks men of no small attainments; and to 
~~ to the Institution is a desirable thing. To be 
president of such a society is an honour; and we know 
that the presidential chair has been repeatedly filled by 
men of very high rank indeed as engineers. A president 
is e to deliver an address when he takes the chair ; 
and it is assumed that this address will be any yee with 
care, and be of such a nature that it can istened to 
with profit and pleasure. As a rule all presidents do their 
best in this direction; the result, of course, varies. From 
some men a good address cannot be got, and this is so 
well understood that little disappointment is felt when such 
men have to speak, Los qualifications compensate for 
oratorical deficiencies. But from others a good address is ex- 

, and if it is not forthcoming, those who hear what 
is said go away discontented and Risgpointes: Now, we 
believe we express sentiments of a great many of 
those who heard the address of Professor James Thomson, 
F.RS., delivered to the Institution of Engineers and Ship- 
builders in Scotland on the 24th of October, when we say that 
it was eminently disappointing. It was short, and it was 

The first‘ portion of it was devoted to a 
consideration of motion and inertia; the second part, 
which had not even the most minute connection with the 
first, briefly called attention to the possibility of Board 
of Trade surveyors, when testing old marine boilers, not 
putting on hydraulic pressure enough for fear the boiler 
should give way. Professor Thomson excused himself 
from going more deeply into this question because time 
was not available and the occasion was not suitable. 

The first and longest portion of his address is that with 
which we wish to deal here. Professor Thomson was by 
no means lucid; and while, no doubt, some of his hearers 
understood him, others must have gone away with 


rd | extremely hazy notions as to what the Professor had been 


talking about. The first of the address, that of which 
we are now writing, related, to use the speaker's own 
words, “To considerations on the fundamental principles 
of the kinetic branch of dynamics—a science which forms 


Secretary. | 
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to keep copies, 
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ion in this column, must, in all 
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an essential part in the science of mechanics.” Further 
on Professor Thomson, referring to the same subject, said : 
“We want more thoroughly clear fundamental ideas, and 
we want clear expressions in which to set them forth. 
Lately I have been able, I think, to clear up some parts of 
this subject a little; and I have, within the present year, 
submitted papers upon it to the Royal Society of Edinburgh, 
and my sayings to you this evening will include some 
sar a8 m those papers.” Having premised so much, 
fessor Thomson went on to speak of motion and inertia. 
“* We are all accustomed,” he said, “to speak readily of the 
inertia of matter, though generally we would find it very 
clifficult to explain exactly what we mean by the term. 
No doubt we can understand that manifestations of inertia 
are strikingly exhibited in the blows of a steam hammer, 
in the collisions of railway trains, and in those of ships at 
sea, and in the impacts of projectiles; and we meet with it 
forcibly in the regulating effects of fly-wheels and governor 
We are accustomed to vaeoliak the deficiency of 
our knowledge of any explicitly clear principle of what 
shall constitute portions of time in the future equal to 
portions of time in the past, while we cannot bring them 
together to compare their lengths, as we might do with 
yard wands, if we wanted to test their agreement. The 
past time has vanished already and the future has not yet 
come, and we cannot make the two be present together 
for comparison.” 

We have in the passage just quoted a little inaccuracy of 
terminology and the enunciation of a metaphysical subtlety. 
It is above all things necessary that scientific men should 
alwayscall the same things by the samename, but we here find 
Professor Thomson calling inertia that which is commonly 
known as vis viva. Inertia is the property by which a body 
is said to resist movement. As Professor Thomson has 
worded his sentence, the natural deduction is that inertia 
is exhibited by the blows of a steam hammer ; while it is 
quite possible that he really meant his remarks to refer, 
not to the tup or the piston, but to the anvil. There is, 
moreover, no difficulty of any kind in explaining what is 
meant by the term inertia. What inertia is can be made 
clear by a very few words. We venture to submit our 
definition to Professor Thomson. Inertia is capacity for 
receiving motion. Momentum is the measure of that 
capacity. Thus, if we have two bodies, one weighing a 
ton, and the other two tons, we say that the, latter 
twice as much inertia as the former, and the momentum 
of the latter, if it is moving at the same si as the 
former, will be twice as great. In other w the body 
weighing two tons will have a double * merged of motion 
in it. Thus, to quote Magnus, as the first among a host 
of authors to come to our hand, “The unit of momentum 
is defined as the quantity of motion in a unit of mass 
moving with a unit of velocity.” Inertia may be regarded 
as the complement of momentum. Professor Thomson, 
leaving inertia, went on to deal with motion, and he pro- 
ceeded to show that up to a certain point it is impossible 
to know whether there is or is not such a thing as absolute 
motion, and he then went on to criticise Newton’s three 
laws of motion. The first law runs: “ Every body con- 
tinues in its state of resting or of moving uniformly in a 
straight course, except insomuch as by applied forces it is 
compelled to change that state.” We fancy that this 
extremely simple truth is not beyond the capacity of a 
school-boy of small age, but no one knows with how 
much difficulty a proposition may he invested until they 
try. It appears that Newton’s first law is, at all events, 
too stiff for Professor Thomson, for he goes on :— 
“In attempting to draw from the statement a perfectl 
intelligible conception, we find ourselves confronted wi 
the preliminary difficulty or impossibility as to forming 
any perfectly distinct notion of a meaning in respect to a 
single body, for the phrase ‘state of resting or of moving 
uniformly in a straight course’ Newton’s previous 
assertion, that there exists absolute space which, in its own 
nature, without reference to anything else, always remains 
alike and immovable, does not clear away the difficulty. 
It does not do so, because it involves in itself the whole 
difficulty of our inability to form a distinct notion of 
identical points or rey in unmarked space at successive 
times, or of our inability to conceive any 
of recognising afterwards in any one point of space, rather 
than in any other, the point or space Phich, at ye’ 
moment of past time, was occupied by a speci point of 
a known body. We have besides, as I have already 
mentioned, no preliminary knowledge of any principle of 
chronometry; and, for this additional reason, we are 
under an essential preliminary difficulty as to attaching 
any clear meaning to the phrase, state of moving uniformly | 
in a straight course, the uniformity being that of equality 
of spaces over in equal times.” 

Now, we do not hesitate to say that Newton met with 
no such difficulty as that here spoken of; and there is, 
perhaps, no notion more familiar to the mind of the 
mechanician than that of uniform motion along a straight 
line. If they were to deal with Euclid in the spirit in which 
Professor Thomson deals with Newton, mathematicians 
would soon be face to face with overwhelming difficulties. 
The straight line of which Euclid and Thomson alike 
speak has no existence in fact. The Euclidian point on 
which so much depends, is an abstraction, a thing without 
parts. Yet there is not a proposition in Euclid which may 
not be proved with a bit of that is 
to say, the mind is perfectly competent to reason about and 
realise Euclid’s propositions. Nay, there is perhaps no 
greater charm about Euclid than the fact that he rejects 
as unnecessary for the fultilment of his purpose those 
mechanical refinements which might appear to be essential 
to his success. He takes it for granted that the mathe- 
matician can have an adequate conception of a straight line 
although he cannot draw one; but Professor Thomson, 
although he may admit the straight line, cannot admit the 
possibilityof the mind forminga conception of uniform motion 
alongthatline. This difficulty is, we submit, solely the crea- 
tion of Professor Thomson, who wishes Newton’s law to be 
made to apply to a single point in absolute space, and, as we 


understand him, to nothing else; but Newton’s law is just 
as true of relative motion as it is of absolute motion, It 


is true, to all intents and purposes, for engineers and 
astronomers, and the want of maximum comprehensiveness, 
with which Professor Thomson charges it, no more affects 
the truth, or the credibility, or the utility of the law, than 
does the fact that a mathematical proof cannot be given 
that two parallel lines, if prolonged to infinity, would never 
meet, affect the value of Euclid’s definition. Professor 
Thomson's argument is, no doubt, quite sound from an 
extremely minute standpoint, but to all intents and pur- 
_ it was not true for his audience, save perhaps a very 

ew ; all the majority having no doubt very sound and 

ractical ideas concerning the nature of continuous motion 
in straight and curved lines. Newton’s second law of 
motion is, “ Change of motion is proportionate to the mag- 
nitude and duration of the applied amg and takes place 
in the direction in which that force is applied.” “It may 
now readily be noticed,” says Professor Thomson, “ that 
Newton’s enunciations, set forth as the second law, involve 
elements of obscurity alike with that which has been 
shown already as rendering the enunciation of the first law 
inadequate for expressing the great natural truth to which 
it relates.” 

Professor Thomson, having so far demolished Newton, 
next proceeded to lay down the law of inertia in an 
improved form, as follows :—“ For any set of bodies, acted 
on each by force, a reference frame and reference dial 
traveller are kinematically possible, such that relatively to 
them conjointly, the motion of the mass centre of each 
body unde simultaneously with any infinitely 
short element of the dial traveller progress, or with any 
element during which the force on the body does not alter 
in direction nor in magnitude, which change is proportional 
to the intensity of the force acting on that body, and to the 
simultaneous progress of the dial traveller, and is made in 
the direction of the force. From this law of inertia the 

i — of chronometry is readily deducible, as a corol- 
os y elementary mathematical considerations, and it 
may be enunciated thus:—Any dial traveller, which would 
accomplish the conditions stated, would make progress 
proportionally with any other dial traveller, obtained like- 
wise from the same set of bodies, or any other set of bodies 
with the same or any other reference frame. Then, in 
view of this remarkable agreement, we define as being 
equal intervals of time, or we assume as being somehow in 
their own nature intrinsically and necessarily equal inter- 
vals of time, the intervals during which any such dial 
traveller over equal spaces on its dial. Thus any 
dial caveler which would accomplish the conditions stated 
would constitute a perfect chronometer. This gives us 
the ideal of a perfect chronometer. It remains for men to 
aim at approaching as near as they can towards that 
ideal in the practical realisation of chronometry.” 
Whether this is an improvement on Newton or not our 
readers can form their own opinion. For ourselves we 

er Newton; on the whole, he seems to us to be more 
intelligible than Professor Thomson, and we have so far never 
had the smallest trouble in understanding what he means. 
But we have no doubt that to some of our readers the fore- 
going will be quite intelligible; to others it will 
not. e may note in passing the use of the words “ dial 
traveller,” instead of “hand.” Professor Thomson no 
doubt speaks of the “minute dial traveller” of his watch. 
The “reference frame” is presumably the equivalent of 
the three dimensions of s 

It will not have escaped notice that Professor Thomson 
has only glanced at Newton’s third law. It is a remark- 
able fact that the bearing of this Jaw is systematically 
ignored by science teachers. Were it otherwise, much that 
is now regularly taught would not be taught. Professor 
Thomson, for example, could hardly talk of a force = 
ducing an effect, if he realised that, by Newton’s third law, 
the amount of resistance offered to a force is the measure 
of that force for that particular application, and for this 
reason force is entirely incapable of producing any effect 
whatever in the way of motion, so long as it is isolated. 
Thus, for example, the pull at one end of the draw bar of a 
railway train is precisely equal to the resistance to that pull 
at the other end, yet the train follows the locomotive. 
Perhaps Professor Thomson will tell some of his classes 
why. He cannot refer his hearers to text books for an 
explanation, because they will not find one there. For the 
great mass of writers on dynamics, Newton’s third law 

had simply no existence, 


SIR E, J. REED ON WAR SHIPS, 

Last week we published a fairly complete summary of 
the paper on “ The State of the Navy,” read by Sir 
Edw: Reed at the United Service Institution. This 
paper, and the discussion which followed, an abstract 
of which we give on another page, would have had 
considerable importance under any circumstances, but they 
have acquired additional value from the fact that the 
petenreneet of the Government statement i g the 

avy permitted the meetings to take place before the 
public had any definite knowledge of the official pro- 
gramme. The paper professed to deal with the most 
urgent measures that should be taken for increasing 
H.M. Na This subject had been selected by the 
Council, it will be remarked that it assumes the need 
for increase. In the course of the» discussion eve 
speaker confirmed the accuracy of this assumption, and, 
curiously enough, the only other Navy whose strength 
appeared to be considered by most of the speakers was 
the navy of France. Occasional references were made to 
possible combinations of France with other Powers, but 
the argument for additional expenditure on our Navy was 
made to rest, and very fairly made to rest, almost mae rice 4 
upon the circumstance that by the great exertions whic 
the French had made since 1872, their Navy has become a 
good match for ourown. We were the first to draw public 
attention to the need for prompt and extensive action, in 
order to recover lost ground, and we heartily endorse the 


view that no time should be lost in giving effect to most 
of the recommendations made by Sir Edward Reed ; 
which recommendations are merely repetitions and 


enforcements of views repeatedly expressed elsewhere 


by other writers, and by Sir Edward Reed himself, 
It was very properly pointed out in the discussion that it 
would be waste of time and misplaced energy to enter now 
into discussions on points of detail; that action, and not 
discussion, was essential. We heartily support. this view. 
At the same time, there can be no question that before a 
detinite me for the English Navy can be arranged 
there must be discussion on many burning questions, and 
no good purpose can be served by attempting to bury 
away matters which must be of the highest importance to 
future naval construction. Nor need it be thought that 
the distinction which is now being drawn is one which will 
affect actual progress towards the necessary strengthening 
of the Navy. 

Sir Edward Reed recommended the following measures: 
—The first was the rapid completion of all the new ships 
at present in hand. This necessity has been so often and 
so forcibly upon the public mind, we think 
Sir Edward devoted rather more time and space to its 
elucidation than was necessary. He went at great length 
into the financial questions involved in having large sums 
of unproductive capital locked up for long periods in 
a ships, e do not think it necessary to dis- 
pute his figures in any way, but the plain truth is, as 
several speakers remarked, that no mere financial state- 
ment of the loss of interest and unproductive capital indi- 
cates the real loss to the country arising from having so 
many ships in pro and that so very 
slow. Until a ship is ready to fight, she is of no 
value to the country, and in these days when wars break 
out so suddenly and proceed so rapidly, it is in the highest 
degree important that we should have as small a propor- 
tion as possible of our fighting ships on the stocks, as 
large a proportion as possible ready for service. The 

urgent measure in the list is that of increasing the 
number of our armoured line-of-battle ships. We will 
~ that by for the present and return to it hereafter. 
he third is the provision of unarmoured auxiliaries for 
line-of-battle ships. Here Sir Edward Reed recommended 
that we should follow the example set us by the French 
and the Italians, and build a number of swift small 
cruisers or “ torpedo catchers.” He was in favour of giving 
to these vessels light armaments of shell and machine 
guns, ram bows, and torpedo armament; his estimate of 
the total cost of such a vessel was about £30,000 to 
£35,000 each. One of the speakers asked him what were 
to be the approximate dimensions of these vessels, and 
received the reply that Sir Edward Reed had not con- 
sidered the matter from that point of view. It may be 
assumed, therefore, that the estimate of cost is either based 
upon a consideration of the French designs or upon some 
general and indefinite conception. We have nothing to 
say against the addition to our Navy of sea-going torpedo 
cruisers,and we do not consider that the Scout now building 
for the Réyal Navy is at all a typical vessel of its class; 
but, on the other hand, we think it very doubtful whether 
any substantial advantage would be gained by keeping 
down the size and cost of such v to the very low 
limit which the French have accepted. However, this is 
one of the matters upon which further consideration is, in 
our judgment, re ay before any definite action is taken, 
and the type is one which can beso rapidly multiplied that 
time for consideration is available. The next recommenda- 
tion of Sir Edward Reed is that swift armoured cruisers 
should be built for distant foreign services, and for the pro- 
tection of commeree. It is suggested by him that these 
vessels should have s' of from 19to 20 knots, be supplied 
with abundant fuel, be fairly armoured and armed, and it 
is estimated that they would probably require to be of 
8000 tons dis: ment. There is, no doubt, room in our 
Navy for a few swift cruisers, protected by armour, and 
having high , but we do not share Sir Edward Reed’s 
views as to their great value to the protection of com- 
merce; and it may be very well questioned, in view of the 
present position of shipbuilding and marine engineering, 
whether all the qualities enumerated by Sir Bdward Reed, 
and particularly the abundant coal supply, will be 
obtainable on 8000 tons displacement. We say this, 
having full knowledge of what Sir Edward Reed has 
written on the subject elsewhere. In any case, the 
production of these armoured cruisers is not a matter of 
the first degree of urgency, if the protected cruiser class— 
respecting the design of which there are no questions of 
importance awaiting solution—is rapidly augmented in 
numbers. Sir Edward Reed prefers to call these vessels 
unarmoured cruisers; he says that their protecting decks 
should be from 2in. to 3in. thick; he emphasises the pre- - 
cautions which should be taken to protect their buoyancy, 
But on all these points he is really only endorsing actual 
practice; nobody would be inclined to differ from him as 
to the advantage of having protectiiig decks 2in. to 3in. 
thick instead of lin., as in the Esmeralda, Naval con- 
structors do not wait for Sir Edward Reed’s advice before 
designing vessels having strong decks, The Mersey and 
Severn were mm at Chatham nearly two yearsago; the 
have decks of the thicknesses specified. e two vesse 
for the Japanese Navy, now building by Sir W. Armstrong 
and Co., were designed considerably more than a year ago, 
and they also have strong decks. In the discussion which 
followed Sir Edward Reed’s paper, Mr. White pointed out 
that the Esmeralda has a steel deck only lin. thick simply 
because she was such a small and comparatively cheap ship; 
he also said that the two Japanese vessels, which are heavier 
in armament, stronger in protection, larger in coal supply, 
and more powerful in fighting efficiency, which he 
has designed, are also larger and more costly 
than the | al and he recorded the opinion that 
the protected cruiser of the future will be a still more 
powerful vessel. This is the common sense of the matter ; 
as-armour has ually grown in thickness on the sides 
and batteries of ships, s0 we may expect that the protecting 
decks of these cruisers will grow in strength, and probably 
the size and cost of the vessels will be considerably in- 
creased. All this, however, is by the way. The most 
important thing on which everybody is agreed, is the 
necessity for a large and immediate increase in the numbers 
of our armoured cruisers; here there is undoubtedly 
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unanimity. The same pag | is true also as to the urgent 
necessity for increasing the flotilla of torpedo boats in this 
section of our naval force, where undoubtedly we are both 
absolutely and relatively weak. 

In conclusion, we must revert to the remarks made by 
Sir Edward Reed respecting armoured line-of-battle i 
This portion of the paper is a powerful plea for the 
extended use of armour-belted ships. Armoured ships, 
according to Sir Edward Reed’s view, are only ships which 
have a belt of thick side armour, If the belt extends 
throughout the water-line, then the whole displacement 
tonnage is to be reckoned as the armoured a 
If the belt extends only over a portion of the 
length, then the armoured tonnage is to be reckoned 
by the displacement of that portion of the ship 
which would be cut off by transverse planes coin- 
ciding in position with the ends of the armour belt. 
Armoured ships, according to this view, may or may not 
have armour protecting the guns or the communications 
between the batteries and the magazines or the pilot tower. 
All these matters, which seem to most people to be im- 
portant, are quietly set aside; argument seems out of 

lace here. It was pointed out in the discussion by Mr. 
White that, according to this view, the vessels which are 
generally regarded as the most rece fighting mo 
afloat, namely, the Italia and Lepanto, would not 
Jassed as armoured ships at all. Sir Edward Reed 


assented to this proposition, and said they were not: 


armoured ships, whereupon Mr. White rejoined that it 
was clearly evident that armoured tonnage and fightin 
efliciency were not interchangeable terms, Calling a vesse 
armoured or unarmoured will not affect her real fighting 
power, and it is merely a play upon words to adopt a mode 
of classification such as that we have described. The 
truth is that armour, fitted either in the form of thick 
yertical plates, or sloping oblique plates, or very strong 
horizontal plates, is armour all the same as long as it protects 
either the vitals of the ships, or the guns, or the steerin 
stations, or the communications. Incidentally Sir Edwa 
Reed, in his reply to what had been said respecting the 
Italia and Lepanto, gave what he conceived to be a history 
of the design of these ships, We shall be extremely sur- 

rised if more is not heard on this e of the proceed- 
ings, for it is inconceivable that the Italian designers can 
sit silent in face of such an accusation. 

We do not support the views of those who would discard 
armour, neither do we concur in the very special use of 
the term “armoured tonnage” which Sir Edward Reed 
favours. But the divergence of opinion as to the proper 
method of protecting battle ships is so serious that it does 
seem necessary and important to refer the whole matter to 
some competent advisory body, and if necessary to make 
experiments before largely increasing expenditure on 
ironclads not yet begun. Push on the armoured ships in 
progress by all means, and as rapidly as possible; lose no 
time in reaching a definite conclusion as soon as possible 
as to the battle ships that shall be laid down; but let us 
not hastily embark on constructions which may prove 
disappoiuting or misplaced when they have been carried 
too he to permit of alterations. Before building more 
armoured ships, let the proper type be settled by some 
competent and impartial committee; this is obviously 
desirable, and need not involve serious delay. 


NAVAL EXPENDITURE. 

Ir it could be shown that the construction of men-of- 
war was a remunerative ing, it may be assumed 
that no objection would be taken to the development of 
our naval strength, save, perhaps, by a few fearless spirits 
like Sir Wilfred Lawson, who argued on Tuesday night 
that if we had more ships we could not resist the tempta- 
tion to wage war on inoffending nations. The contention 
is, however, that money spent on ironclads, and guns, and 
cruisers is merely wasted, in the sense that it might be in- 
vested in some other way that would produce a direct return. 
Even from a commercial point of view there is an element of 
error in this argument, and it may be worth while to show 
that the five millions or so which it is proposed to spend will 
not in any accurate sense represent adead loss, In the first 
place, the whole sum does not represent more than a very 
small percentage indeed of our national income. A 
little intelligent reflection will suffice to show that there is 
no civilised nation of importance which can protect itself 
from attack at anything like so small an outlay. The work 
done by the tweive millions.or so which we annually spend 
on the Navy gives a return out of all proportion to that 
obtained for a like amount by any other nation. There is 
nothing on earth so costly as an army. Our insular posi- 
tion, and the natural bent of our people, enables us in great 
de to dispense with an army and substitute ships and 
poe for soldiers. An outlay of five millions on soldiers 
in war time would give results scarcely visible. The 
expenditure of a similar sum with prudence and ae. 
ness on the development of our Navy may place England 
in such a position that she need fear no foe. As England 
is the most peace-loving nation on earth, her influence 
ought to be paramount as a peacemaker; but this it cannot 
be unless she is strong, and in no way can strength be 
obtained for so little money as by augmenting our Navies, 
In the second place, it may be shown that even if this 
return was not so great as it really is, the cost of an iron- 
clad ‘is not dead loss, 

Let us say that, in round numbers, the cost of a great 
ironclad is £500,000. The whole of this sum is spent in 
this country, or in our colonies. Scarcely one farthing of it 
need go to the foreigner. The numberof separate articles re- 

uired in the construction of such a ship is simply enormous. 
tt is difficult, indeed, to name a single product of the earth 
that is not needed in some shape or way. The result is, 
that every conceivable trade finds employment in 


producing a finished ironclad. The iron and steel used. 


are obtained here. Everything almost, save the teak 
timber employed in backing and_the hemp needed for 
cordage and sails, isa product of British soil and British 
industry. The result is that the half million contributed 
by the taxpayer is spent in paying British workmen. Sir 
Wilfred Lawson, with the great perception of the fitness 


of things for which he is so remarkable, would not have 
ships of war built by contract, lest the contractor should 
be enriched, It is very certain that, in the present day of 
keen competition, no fortunes will be e in this way. 
Yet, even if they were, the profits of the contractor would 
not represent a dead loss. In time these profits would be 
spent in this country. To avery great extent the building 
of an ironclad in England is like the transfer of money 
from one pocket to the other. The taxpayers may grumble 
—and to this side of the question we chal refer presently 
—but, nationally speaking, the country is not the poorer 
because it has built a great ironclad. Here we may draw 
a contrast between our position in this matter and that of 
other nations, Brazil, China, Russia, and many others, 
cannot produce an ironclad for themselves. They have 
to buy them from us. Thus, when Brazil, let us 
say, gives an order for an ironclad costing £200,000, 
aud pays for her, the sum is absolutely taken out of the 
country, the Brazilian taxpayer loses it, and there is no 
commercial return whatever for it. If Lord North- 
brook had proposed on Tuesday night that five millions 
should be spent, say in France, on ironclads, we can realise 
what an outcry there would have been. We should have 
been told, and properly told, that we were going to spend 
the British taxpayer’s money in enriching French work- 
men, When we attempt to urge that by spending the 
money at home we shall enrich British workmen, we 
expect to be assured that it is not so, and that an ironclad 
not paying a profit, her construction is dead loss, We 
need not stop, perhaps, to point out the inconsistency 
involved in such a contention, The truth is that there 
are three ways in which money may be laid out either by 
the individual or by the nation. In the first place, it may 
be spent in some way that brings in a clear return, as, for 
example—with good luck—on a railway. Secondly, it 
may be spent in an investment which represents neither 
loss nor gain, as though a man lent money on a mortgage, 
never received one penny of interest, and after some years 
just succeeded in getting his capital back; and, lastly, we 
may spend money to a loss, as foreigners do when they 
come here and buy ironclads. The worst that can possibly 
be said of our national outlay on men-of-war is, that it 
belongs to the second category. 

A word remains to be said concerning the actual lossto the 
taxpayer. Taking the whole annual outlay of the nation as 
£85,000,000, it will be seen that the contemplated increase 
of expenditure, if divided over only two years, represents 


e. only of the total-—that is to say, out of every £170 which 


170 
would be taken by the Government out of the pockets of the 
taxpayer in the next two years, £5 only would be laid out on 
additional men-of-war. To bring the matter into a smaller 
compass, we may say that as ld. in the pound income tax 
represents about £1,900,000, an increase of 2°64d. for one 
year, or 1°32d. for two years would furnish the required 
£5,000,000. Eliminating small fractions, we have then 
a tax of 14d. in the pound sufficing for the required 
work; so that the new ironclads would cost every man 
with an income of £500 per annum £3 2s, 6d., and every 
man with £1000 per annum £6 5s. a year for two years. 
If these figures are compared with theannual expenditure on 
see lighting, inhabited house duty, education, poor rate, 
&c., it will be seen that the cost of ironclads appears 
almost nominal. It is really as nothing compared with the 
return which they give. Of course it may be argued that 
there should be no necessity for ironclads. On this we 
fancy most people are agreed; but we may add that 
neither ought there to be any necessity for police, or gaols, 
or courts of law. All past experience has gone to prove 
without exception that while peace is the greatest blessing 
a nation can enjoy, the only way to possess it is to be pre- 
pared for war, and we may add that nothing is so costly as 
a state of half preparation. 


THE LIFE OF IRON STEAMERS, 


in the future some deduction may be safely drawn as to the 
length of life of our iron steamers. One of the difficulties that 
marine insurance clubs and marine insurers generally had to 
contend with was the absence of these facts. It is not so diffi- 
cult to ascertain some of the dangers to which vessels are 
exposed ; but the losses of iron vessels have as yet been com- 
paratively few, and the causes are varied, so that it is still diffi- 
cult for the marine actuary to decide as to the proportionate 
cost of the insurance against these. Still facts do now accumu- 
late. For instance, in the return of the registrar of ships 
for the month of October, we find that there were eighteen iron 
steamers removed from the register. Out of these there were 
four that were sold foreign, and may be at once omitted from 
our calculations, Three were lost, their ages being respectively 
3 years, 17 years, and 3 years. There are 5 described as 
wrecked, the ages respectively being 11 years, 1 year, 1 year, 31 
years, and 4-years. One was removed owing to a collision, her 
age being 11 years; and there were 4 stranded, the —— 
ages being 28 years, 20 years, 26 years, and 2 years. Finally 
one was removed from the registry, because after 26 years’ ser- 
vice she has now been used as ahulk If the record for the 
month prove to be one that is somewhere near the average, we 
shall find that the iron steamer, on the average, has what must 
be considered a fair life when all the perils of the seas and of 
navigation are borne in mind. It is not desirable to carry out 
the figures we have given to a general average, for the area in 
time and number is not large enough. But these facts are 
curious, and they may be read with interest, as showing what 
may be the fair deduction from the valuable returns to which 
we have alluded, when that process of accumulation has been 
longer it. progress. It is by experience that the errors of the 
past may be avoided in insurance as in other matters ; and the 
slow tabulation of that experience is a service to commerce, 
and especially to the shipowners. 


THE IRONMASTERS AND THE RAILWAY COMPANIES, 


The Railway and Canal Freighters’ Association have at length 
received a categorical reply to their application to the London 
and North-Western, the Great Western, and the Midland Rail- 
way Companies for certain changes in their favour in existing 
regulations, The document leaves the ironmasters in much the 
same position they were in before ; and confirms the expecta- 


from 3in. to 30in. diameter. By R. de Salis. 


THERE are now slowly accumulating the materials from which | 


| tion entertained at the close of the recent interview at Euston - 


with the chairmen of the several companies named. The main 
features of the communication are given in our Birmingham 
letter. That the companies should be “not yet prepared to 
give an answer.” to the chief request of the traders, notwith- 
standing the considerable time that has elapsed since it was 
preferred, is especially unsatisfactory in view of the nature of 
the notices which these same age igs have served upon the 
Board of Trade, indicating the class of legislation which they 
intend promoting in the next session of Parliament. The rates 
to which the traders object with so much foree are those to 
London, Liverpool, and Hull, and they believe that they are in 
excess of the maximum rates sanctioned by the Legislature. 
Replying to the traders’ appeal for a reduction of 33 per cent. 
in the charge for damageable iron, the companies say that hoop 
iron has been taken out of the damageable class; but they do 
not point out that it is now carried at owners’ risk, The blast 
furnace proprietors of Northampton are to be encouraged to 
send their crude iron to distant mills and forges and foundries ; 
but blast furnace proprietors near to such works are to receive 
no encouragement to buy larger quantities of Northampton ore, 
though materials of that order from some other districts are to 
be favoured. The extent of the favour is, however, a doubtful 
quantity. The ironmasters hold that the change in the mode 
of delivery consumes the reduction—that in some cases they 
are left worse off than they were before. The companies’ reply 
and their Parliamentary Notices convince the traders that effort 
must be more than ever directed towards the obtaining of 
augmented canal facilities. 


NARROW ESCAPE OF AN EXPRESS TRAIN. 


Tue 3.0 p.m. express from London to Bradford had a narrow 
escape on the 29th ult. Intending to stop at Nottingham, the 
driver applied his brake, but although there was plenty of 
vacuum showing on the gauge, the vacuum brake failed to act, 
and the train ran several hundred yards through the station, 
which was fortunately clear at the time. It would have run 
much further but for the fact that the auxiliary steam brakes 
on the engine and tender did good service, and not for the 
first time, It is sincerely to be trusted that the Midland Com- 
pany will on no account abandon these safeguards so long as 
it employs the vacuum brake on its lines. It is, in fact, 
notorious that this brake has been from the first upheld by the 
steam brakes on the engine and tender. 
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THE Evectric IN MEN-or-WaR.—The new United States 
cruisers are to be lighted by electricity. The electric plant for 
incandescent lighting supplied to the Trenton, beyond some slight 
defects in the insulation of the wires which could not have been 
anticipated, has given t satisfaction, and has added materially 
to the comfort and health of the officers and crew. The plant for 
the Atlanta is to be supplied by the United States Electric _ hting 
Company of New York; that for the Boston by the Brush El 
Company of Cleveland, and that for the Omaha by the Consolidated 
Electric Light Company of New York. In these vessels the 
defects referred to in the wiring of the Trenton will be remedied. 

ANTWERP INTERNATIONAL EXHIBITION, 1885.—The Lords of the 
Committee of Council on Education have received information, 
through her Majesty’s Principal Secretary of State for Foreign 
Affairs, that her Majesty’s Consul at Antwerp has been appoin' 
British Commissioner for the International Exhibition, which isto be 
held at Antwerp next year, and that Mr. P. L. Simmonds has been 
appointed by the Executive Council of the Exhibition at Antwerp 
their agent-general for Great Britain and Ireland. The Exhibition 
in question is a national undertaking, under the immediate ——— 
age of his Majesty the King of the Belgians, and of the Belgian 
Government. The president of the Exhibition is H.R.H. the Count 
of Flanders, and the vice-president the Minister of Agriculture, 
Industry, and Commerce. The office of the agent-general is at 
35, Queen Victoria-street, and communications from intending 
exhibitors should be addressed to him there. 

SreaM FIRE-ENGINES AND TRAMWAY LocomorTives.—A trial 
has recently taken place of two of the most powerful steam 
fire engines in the world. These have been constructed for 
the Corporation of Liverpool, and are similar to the powerful 
engines telegraphed for by H.I.M. the Emperor of Austria, and 
inspected by Count Karolyi, for pumping out the flood waters at 
Szegedin some few years since. tain Nott Bower—chief 
constable of Liverpool—visited the wetlle when the new engines 
were displayed. Steam was raised in the boiler of No. 1 engine— 
which indicates 100-horse power—in 9} minutes, and the steamer 
was tested for its fire extinguishing powers. A jet was thrown 
300ft. with great force, the engine being capable of working twelve 
streams simultaneously. A satisfactory trial has also been made 
of one of the fifteen steam tramway locomotives now being con 
structed for the North London tramways. These engines have 
cylinders 74in, diameter by 12in. stroke, and are each capable of 
drawing three loaded cars, at a speed of 8 miles per hour, and, it is 
deemed, at a working cost of 30 per cent. less than horse-power. 
It is expected that the whole of these engines will be running in the 
course of the next two months. Messrs. Merryweather’s w 
employ between 400 and 500 men, and are now running overtime, 
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cylinder and the ram q forward. As the pressure 


then continues the operation until the wheel is forced pd ys the 


pumps are attached to a weighted lever 
pao: arly From the other end of the lever other rods extend 
up to the suction valves of the pumps. When the rods are raised 
and hooked over the arrangement provided for the purpose, the 
suction valves are seated, and consequently perform their work. 
When the rods are dropped the suction valves are raised off their 
seats ; — the pump plungers continue working but do not pump 
any water. 

e tion of starting and sto; is ‘ormed instantl, 

ropped, ew operation requires no effort on the 

the tor whatever, and can be ‘ormed while he stands 
posi to see the entire operation of the machine. This improve- 
ment is held to be of great advantage in these machines, facilitating 
operation, and preventing the wheel being forced too far on the 
axle, as it can be my yey OH any point. It is, therefore, 
preferable to either shifting the belt, or moving a valve which 
some effort to open. 

ese machines are made of varivus sizes for different diameters 
of car wheels and locomotive drivers. The machine illustrated is 
designed -f — on and pulling off car wheels, and can exert a 

ure 


ments to make the machine complete. These machines are built 
by the Niles Tool Works, of ton, O.—Railroad Gazette, 


HOWARD'S ELECTRIC LEAD MOULDINGS. 
THE accompanying engravings illustrate in section and eleva- 
tion a few of the forms of simple and special mouldings, made 
by Mr. F. Geere Howard, at the Cleveland Works, Cleveland- 
~treet, Fitzroy-square, for carrying and housing electric lighting 
leads and wires in buildings and ships. They are all of chaste 
lesign, and are made in many sizes and of different woods, as 


THE accompanying engravings represent Hotchkiss’ mechanical | boiler itself, from whence it can be readily removed as fast as 
boiler cleaner for removing muddy deposits and sediments from | it accumulates, instead of shutting down the boiler to clean 
the water in boilers before they become baked into scale. The | it out by hand, or by blowing down the boiler in the ordi- 
cleaner is automatic. The funnel C is set near the surface of | nary way, thus losing a large amount of water already heated to 
the water, but partly such position that its | the steam temperature. tes for 
opening will intercept currents of hot water flowing towards | the ‘ Hotchkiss mechanical boiler cleaner’ it will remove : Pat 
it. By the syphon action of the apparatus the hot surface | scale bodily from the boilers when the scale is already formed, | ™*y be best suited to their situations in use, re Ai Set 
water and floating matter that enters the funnel is caused to | but it is claimed for it, and guaranteed, that it will prevent the an io tracted DBS, gh , mv ig gh a sat ped 
pass through the up-flow pipe D into the reservoir B, thereby | formation of new scale by removing all the floating deposits and | “2° prov! wThe ae 
displacing the cooler water therein, which flows back to the | mineral salts which become scale, if not removed from the pee Agel ag ae ows 0 fee te ech the ts er 
boiler through the return pipe E, which terminates at a lower | water before they have had time to adhere to the heating sur- <— a PE ee the wet  caghge let into the hd 

level than the funnel. By this means, so long as firing is kept | faces. By preventing the formation of new scale, the old, by | fr™ing part moulding, is 

up, @ constant circulation is maintained, and al] the water in the | expansion and contraction of the heating surfaces, soon becomes 

boiler is caused to pass through the reservoir. The water while | loose and readily detached.” It is being introduced by Mr. H. 

in the reservoir is comparatively quiet and entirely free from the | Nelson, 90, Worship-street, E C., and we understand that where 

agitating currents within the boiler, and while in this quiescent | it has been tried it has proved very successful with bad water. 

state the contained sedimentary matter B is precipitated and | Amongst other places in or near London, it is at work in boilers 
2 remains in the reservoir, from which it can be blown as often as | in the works of Messrs, Peek, Frean, and Co., Bermondsey, 
ne necessary by the pipe F. The office of the cleaner is simply to | and Messrs, Lawes’ Chemical Manure Works. It is also designed 
: provide a place for sedimentary accumulation outside of the | for use in locomotives. 


Fig. 3 


HYDRAULIC WHEEL PRESS. 


proved hydraulic press, | one of these is 2in. diameter, the other lin. They are driven from | Fi S » to the Josiah P. Tho 
for ing locomotive and car wheels on their axles. The new| the same shaft, and the plungers are brought into service or | engineer, to the Triumph; and — Ww. Hudson, fonrerven 
feature in this machine is the method of operating the pumps, an | thrown out by means of the two rods shown to the right of the | engineer, to the Malabar; Thomas Whebby, engineer, to the 
improvement which has recently been patented by the Niles Tool about an | Firefl Steamers, chit to the Reindeer; 
Works. As will be seen from the cut, two plungers are ae gE immediately plungers come into play, filling the and Hichard Tregenna, chief engineer, to the Flying Fish. 


ix > esired; then the other rod 1s 
aS y this plunger ceases operation instantly. When the rods are down th 
it valves are raised off their and hence the plunge: 
“i i thrown out of service. The two rods for starting and stopping the 
dl 
SECTION AT A. B. 
locomotive work have a capacity of 200 tons on a Yin. ram. The 
‘. a ; cylinder is made of cold-blast iron, and is a lined, the lining 
mT! | SECTION AT at: being burnished in. The cylinder is provided with a relief valve, 
i / a: and the ram is weighted so as to return quickly. The machine is 
i * (EEN set upon @ substantial cast iron base, upon which the resistance 
ih “> ee ii post moves on rollers. It is provided with a hydraulic gauge, lock- 
\ valve, traveller for the axle, and other attach 
eee 
yj 
: Fig. 2 Fig. 4 
strip, as seen in the section. There is, much 
i |i vdvantage in this arrangement, as pin points or some 
‘a ie kind must, after all, be used, to hold the cover-strip on the base, 
pi: 4 while there is the disadvantage, that with the same width of 
i moulding the wires cannot very well. be quite so far apart. 
= 4 : . - Fig. 5 shows a section of a moulding for fixing round a room 
—— VA My 
| \\ 
| | { J 
‘ 
= ——— = Bll | immediately below the lowest member of a cornice, if one exists. 
— = ——= “ = = The groove along the top is made to take the end of a hook, 
== which is of neat and good form, in our 
ee SS =——— engraving, from which pictures may ung, thus dispensing 
: 3 with pieture-rods or alls, the hooks being movable to any 
= NAVAL ENGINEER APPOINTMENTS.—The follo’ appointments 
== have been made at the Admiralty :—Edwin J. chit engi- 
SSS Sean SSS neer, to the Mersey ; Joseph A. Smith, chief to 
Alacrity; Richard J. Tench, engineer, to the Gannet; Nathaniel 
E, Green, engineer, to the Penelope; John H. Adams and William 
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CENTRAL RACK RISING TOP SAW BENCH. 


Messrs. Yates Situ, of Halifax, have introduced an 
improvement in circular saw benches, in which they have suc- 
ceeded in simplifying and reducing the number of working parts 
usually found in this class of tool. The main features of this 
improved rising top bench, of which we give an illustration, are 
that there is only one central rack, and one wheel casting at 
each end, and instead of the usual small slides and racks, and 
complement of wheels and pinions, the slide is made in one 
casting, nearly approaching the arch form. This slide is nearly 
the width of the bench itself, and on it is cast the broad central 
rack, which is pos ype of lifting four times its load. The raising 
of this slide, with it the bench top, is effected in a very 
simple manner, The worm wheel and pinion are in one casting, 
and revolve loose on the short cross-shaft, which is a fixture 
carried in two brackets, cast, as shown, on the end of the bench. 
The same description of slide and motion applies to 
CF re. of the bench, and both ends are 

r simultaneously by the hand wheel and worm shaft, 
which traverses the whole length of the bench, and is carried 
by bearings cast on either end. With the simplifying of the 
working parts one important advantage is gained, that the 
liability to breakdowns, owing to the choking up with sawdust, 


is very considerably minimised ; and with the slide in one piece, 
and a strong rack cast on, increased rigidity is given to the 
bench. The worm wheel and pinion being cast in one also 
dispenses with any necessity for fastening, xnd simply revolve 
loose, whilst the compactness thus secured reduces the length 
of cross shaft one half. The worm at each end of the bench, 
aiter being adjusted in position, and held by set-screw, is bored 
right through its boss and the shaft that carries it, and a 
steel pin fitted in. The fence is made adjustable by a hand- 
wheel, to set ata bevel, and to swing over the end for cross 
cutting. The machine is provided with fast and loose pulleys, 
so that it is entirely under control. The saw spindle is made of 
good diameter, bored to the end to receive the auger, and is fitted 
with two adjustable lock-nuts, to take up all side play in the neck 
nearest the saw. The advantages claimed for a rising top bench, 
such as is shown in our illustration, is that the spindle and belt 
never move, whilst with a rising spindle bench the belt is never 
at one tension, consequently the work got out of the machine 
in a given time must necessarily vary in proportion as the belt 
varies in tension; Messrs. Yates and Smith have a) tly 
nage very simple and compact machine of the rising 


STOREY AND PHILLIPS PATENT JAW CHUCK. 


Tue above illustrations represent a new patent jaw chuck, 
Messrs. and.Co,, of Holborn Viaduct, 
ive and ly adjustment of the dogs without 
usual complication of _— The principle can obviously 
adapted to the fitting of these patent dogs to existing face 
ithout teeth, by having a bolt both on the dog and the 

lock. It will readily be seen that the method of adjustment 
of the serrated teeth on the block and face plate 

wn, and the supplementary set screw actuating the 
in a a practical and effective method, 

the strain is on face plate and not on the vertical screw, 


rE 


NEW ROADWAY BRIDGE OVER THE RIVER 
OUSE AT BEDFORD. 


tion stone—Lord Charles Russell, Mr. Whitbread, M.P., Mr. 
Howard, M.P., Mr, Maghiac, M:P.; the county and borough 


| handsome parapet railing. The flooring of the bridge is made of 


ST E ECLIPSE 
ORE & PHittips PA 


magistrates, Mayor and. Corporation, and a long proceszion of 
the different trodes and clubs, with their respective bands and 
banners. After the opening ceremony about 180 sat down to 
luncheon at the Shire Hall, at the invitation of the Mayor, Mr.. 
Joshua Hawkins. The day’s rejoicing ended with a grand dis- 
play of fireworks. 
The bridge consists of one central span, and two smaller side 
8 the distance between the faces: of the north and south 
abutments being 200ft. The arches are segmental, and consist 
of four central wrought iron ribs, spaced 5ft. apart, to carry the 
vehicular traffic, and two outer ribs to carry the parapet and 
passenger traffic. The main ribs of the central span are made of 
four angle irons 4in. by din. by }4in. and two web plates }}in. 
thick; the horizontal member consists of two angle irons 6in. by 
4in. by 4in., with braced spandrels of channel iron 5in. by 44in. 
by 231b. The other ribs are of, the same construction, with the 
thicknesses reduced in proportion. All the ribs are well braced 
laterally with angle iron 3in. by 3in. and rest upon 
strong cast iron skewbacks let into the B: y Fall springings. 
The outer ribs are fitted with ornamental cast iron spandrels 
and cornice, as shown in our illustration, and surmounted with a 


Westwood and Baillie’s corrugated plates 6jin. deep, and 


covered with asphalt and concrete, on which is laid the macadam. 
The clear width between the inside of parapet railing is 35ft., 
with footways 7ft. wide. 

The foundations have been taken down to the rock, which. 


| Panama or the Nicaragua 


ies about 12ft. below the surface. The piers and abutments 
we made of Portland cement concrete, in the proportion of 
from 7 to 10 to 1, according to the position, and are faced with 
[4in. and 9in. brickwork up to the springings, and above with 
Darley Dale stone from Mr. Boden’s quarry, the pilasters of the 
viers and abutments of this stone. Ornamental cast 
ron lamps are fixed to cap of each of the pilasters. The 
bridge is approached on the north side by a new road, with a 
ient of 1 in 87, having slopes of 1} to 1, and fenced with 
Baltic wood posts 9ft. three angle iron rails. 
Che approach on the south side has a gradient of only 1 in 127, 
wd has a close wooden fence on one side 5ft, 9in. high, and a 
panelled brick wall on the other, on the top of the retaining 
vall. This retaining wall, which is about 15ft. high at the 
vbutments, is built of cement concrete 10 to 1, faced with white 
wickwork 14in, and 9in. thick, having a batter of 1 in 12, and 
was necessary on account of the contiguous property. 

The works have been designed by Mr. John J. Webster, Assoc. 
M. Inst. C.E., of Steph hambers, Liverpool, who also 
superintended the construction and erection. The contractors 
for the masonry, brickwork, and concrete, &c., were Messrs. 
3. W. Pilling, and Co., of Manchester and Bolton; and for the 
ronwork, Messrs, Goddard and Massey, of Nottingham, and 
great credit is due to them for the excellent manner in which 
shey have completed their contracts. The whole cost of the 
works, exclusive of the purchase of land, has been about £8000, 
which must be gratifying to the engineer, as it is within his 
original estimate. This cost is extremely low, and considering 
the amount of labour necessary for such a class of bridge in 
somparison with the weight, it will be found to compare most 
favourably with any existing structure, either at the rate per 
ton or per superficial foot of space covered. The north approach 
is 530ft. long, and the south one 576ft. and 40ft. wide, having 
footways 8ft. wide paved with York 3in. tooled flagging, and 
the roadway of macadam. The river Ouse has also been very 
much improved near the bridge, from plans prepared by Mr. 
Webster. 


BLAKE'S IMPROVED VERTICAL BOILERS. 

Mr. Brake, Britannia Works, Newton Heath, Manchester, 
has recently effected an improvement in the construction of his 
well-known boilers, which we illustrate. In order to produce a 
cheaper boiler of small sizes, he has dispensed with the taper 
fire-box, and made the fire-box and combustion chamber in one 


piece, and by placing the flat tube-plate in the way shown, it 


Society oF ARTS—CONVERSION OF HEAT INTO WoRK.—In addi- 
of Lec! of Arts 


November 27.—Introduction; the laws of motion ; — and 
kinetic energy; laws of impact. Lecture II., December 4.—Oscil- 
lation, vibration, wave motion, pulsation in liquids and fluids; the 
luminiferous ether; porosity of matter, ultimate structure of 
matter ; heat the boone or omg molecular motion; transparency ; 
diathermancy ; specific heat; unit of heat; latent heat; absolute 
zero of temperature. Lecture III., December 11.—Molecular 
theory of gases; laws of volume, pressure, and temperature; 
isothermal and adiabatic lines of permanent gases and of vapours; 
Joule’s equivalent; the doctrines of Carnot; the limits of efficiency 
of leat engines. 

Eaps’ ProposEep PanaMA Rattway.—A working model of 
the essential parts of Captain Eads’ scheme is now on exhibition 
in New York. The model shows the means by which it is proposed 
to raise the vessel out of the water and place it on a gigantic car 
running on three tracks of rails. As the immense wheel-base of 
this car renders it impossible to traverse any curves of less than 
several miles radius, floating turntables are used. when it is desire] 
to change the course of the line, or enable two ships to pass on> 
another en route. The details all appear to be i i 
worked out, but as the car, with its numerous wh journal 
boxes, is subm: some thirty minutes at each end of the journey, 
it seems doubtful whether the journals will run cool. The water 
in docks is always more or less muddy, and it would certainly appear 
that any lubricant would be likely to be washed away and some 
grit left in its place on the journals.” It is proposed to employ the 
anti-friction metal often used on the bearings of em inders, 
which requires no lubricant of any kind whatever. ether this 
will be successful or not under the heavy pressure on the pe 
of a car carrying a load of several thousand tons remains to be seen. 
Possibly the difficulty might be overcome by fitting a gland and 

ing to each journal box and filling the box with oil under pres- 
sure. The speed will be low, as it is not pro to exceed a rate of 
8 to 10 miles an hour, and with care this plan might succeed. The 
line as surveyed is 134 miles long. The summit level is 736ft. 
above low tide, and the worst grade is 53ft. per mile for a length of 
eight miles. The Railroad Gazette says, and it seems remarkable 
if true, that “many of the ablest engineers and naval architects 
have testified to the general practicability of the scheme as a whole. 
The importance of the project depends upon the amount of traffic 
which could go by this route with economy. Thisis very much less 
than most people suppose, and it is therefore the more important 
that the cheapest method of transferring vessels should be ad 3 

if any canal or ship railroad is to be built, and Captain 
scheme is estimated to require much less capital than either the 
a Canal.” The scheme really seems to be 
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can be effectually stayed, the upper part by the tubes, the 
slower part by the fire-door neck-piece. The perspective sketch 
of the internal part of the boiler which we give will make the 
arrangement intelligible. 
announces a course of lec the subject being e Con- 
=] — > —y" version of Heat into Useful Work,” and the lecturer, Mr. William 
Vl == r Anderson. The first lecture of the course was delivered on 
- —— f ™, = the 27th ult., and of the six lectures of which the course 
| mn | ; = — lie consists, three will be delivered before Christmas, and three after 
i 
‘nal = i 4 
} SS | 
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TENT 
Pp 
bl 
b 
t is the only combined jaw chuck and face er in 
ce. There are no slides or adjusting screws in the face 
plate, and it is claimed that an immense saving of time is ; 
effected in setting the work in 
THE new roadway bridge over the river Ouse at Bedford, illus- 
trations of which we give on page 428, nas been now completed 
and, amidst great rejoicings, was formally opened to the 
public on October 2lst by Earl Cowper, K.G., in. the 
— of the — of Tavistock—who laid the founda- 
seriou propo ed. 
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SECOND REPORT ON FRICTION EXPERIMENTS. | 24 of oil at 200 revolutions per minute. ‘The following was the 


Tue following report on friction experiments has been furnished 
to the Institution of Mechanical Engineers by Mr. Beauchamp 
Experiments on the oil pressure in a bearing.—These experiments 
tried with a brass similar to that been 
iction experiments—see » Pp. 5 e 
bearing was 4in. diameter and Gin. long. The brass did not 
embrace quite half the journal, having been reduced till the chord 
of the arc‘of contact was 3°9in., as shown in Figs. 1 and 2 in the 
ing engraving. Three jin. holes were drilled lengthwise 

the brass, and through a little more than its 
length, Fig. 1. One of them was in the centre, and the other two 
were one on each side of it, Fig. 2. These holes coming out at one 
end of the brass were connected by converging copper pipes to a 
Bourdon pressure gauge. In order to ascertain the pressure at any 
int between the brass and journal, a hole y;in. diameter was 
illed from the bearing surface of the brass into one of these 
longitudinal holes, thus establishing a connection between that 
point and the pressure gauge. The pressure having been ascer- 
tained, the hole was stopped and t hole drilled, and so on. 
arrangement of the holes, which were successively tested, was 

as follows :—The brass was supposed to be divided by six vertical 
planes, three of them parallel to the axis of the journal, and three 
at right angles to it; and the test holes were situated at the nine 
points of intersection of these planes. The planes el to the 


accom: 
in the 


paral] 
axis of the journal were 0°975in. apart, Fig. 2, so as to divide the 
brass longitudinally into four parts of equal breadth. Of these 
three planes one passed the axis of the journal 


along , and was 


FRICTION 


TaBLEe XIII. 

| Friction of a bearing 4in. diameter and 6in. long, running at 
twenty revolutions per minute in a bath of mineral oil; chord of 
arc of contact of brass, 3°9in.; temperature 90 deg. Fah. 


Nominal load. Coefficient of friction 
Ibs. per square inch. at 20 revs, = 21ft. per min, 
443 0°00132 
333 000168 
211 0°00247 
89 00044 


The nominal load per square inch is the total load divided by the 
uct of the diameter and length of the journal ; that is to say, 

| it is in this case jth of the total load. It was increased 

| @s. per square inch without the slightest signs of heating or 


| REMOVING OLD PAINT FROM THE IRON WORK 
OF A LOCOMOTIVE.* 

| THE subject, which in a measure has been assigned me for an 
ion, is one that will command a vast amount of 

| if we consider the various conditions of the paint and methods of 
| removing same. Of the many methods possibly in use I doubt if 
| there is one in which there is not more or less difficulty attached. 
| Many an instance is found where nothing can be accomplished save 
| by scraping cold, and that with difficul , while the method of 
| which I am inclined to approve and will mention later is, in my 
| estimation, good. I find that occasionally it becomes necessary to 
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called the centre plane. One was on the side where the surface of 
the journal entered the brass, and was called the on plane. The 
other on the side where the surface of the journal left the brass was 
called the off plane. Of the three transverse planes, Fig. 1, one 
was in the centre of the length of the brass, and was called the 
middle plane; the other two were each lin. apart, and divided the 
brass from the middle to the end into three transverse slices of lin. 


~ one of nine can 
nami e two at the inter- 
section of which it was sifuated. The pressure was thus actually 
read off at nine places in the bearing; but as it is reasonable to 
that the pressure must be symmetrically disposed on either 
ide of the middle transverse plane, Fig. 1, the pressures were 
on one side only of that plane, and those on the other 
side were assumed to be the same; so that in reality the pressure 
may be considered to have been ascertained in fifteen places dis- 
tributed over the whole bearing surface of the brass. e i 
revolutions per minute. temperature out was > 
square inch :— 


Longitudinal planes. 
Pressure per square inch. Ib. Ib. Ib. 
Transverse plane, middle 370 625 500 
Transverse plane, No. 1 355 615 485 
verse plane, No. 2 310 .. 565 
Curves drawn by using these figures as ordinates are shown in 


Figs. 1 and 2 in the accompanying plate. Their most clearly 
marked feature is seen to be that the place of greatest pressure is 
on the off side of the centre, Fig. 2, the pressure at the holes in the 
on side being in every case considerably less than that at the corre- 
mding holes on the off side. The total upward force exerted by 
these pressures is 7988 lb., or within 20 lb. of the actual load; this 
very small difference between the load and the oil pressure is pro- 
bably due to errors of observation. In order to wear the brass 
down to a perfect fit on the journal, the bearing was first run for 
some time with a heavier load than that with which the experi- 
ments were taken. It was found that in taking off or putting on 
weight the —— fell or rose exactly in proportion to the load. 
At the end of the e iments the speed of the journal was 
reduced from 150 revolutions per minute to twenty; but the 
s. e was a heavy mi the j i 
about half immersed in a bath of it. 

Experiments on friction at a low speed.—After the completion of 
the oil pressure experiments, the speed was reduced to twenty 
revolutions per minute; and observations of the amount of friction 
at this speed with various loads were made with the journal 
eae Seg caned half immersed in a bath of mineral oil. By this 
time the brass had become by wear a very perfect fit on the 
— so perfect that, after stopping the journal, the pressure 

icated by the gauge fell very slowly ; on one occasion 

{t took about half-an-hour for the pressure to fa from 600 lb. per 
— inch to zero. The pressure indicated by the pressure gauge 
twenty revolutions per minute was the same as that at 150, thus 
showing that the brass was as completely oil-borne at the lower 
as it had been at the higher. The friction was very nearly 

same as that obtained in the former experiments with the same 


remove paint in which there is no life without the use of an 
ingredient or assistant, neither heat from our burners or steam heat 
having any effect thereon, and among the various methods that are 
and have been in use and with the possible improvements, if any, 
that have been made in removing paint from iron, I find that I am 
still inclined to adhere to one of the earlier, if not the oldest 
method. The question is, What is the most practical plan for 
removing paint from the iron work of a locomotive and tank, and 
what is the best primer for iron? The word practical applying to 
anything that can be made use of, I submit the following :— 
ving been above subject, I endeavour to 
ess my views, i ereby to receive information from 
thet will be I cannot but express m:; 
opinion as to which is the most practi In my experience po' 
is far the quickest. I have no doubt there are various methods in 
use for this purpose, but I find no trouble in using potash. To 
burn off the paint with heat is a good method, but it requires much 
longer time, and in some cases it is almost impossible to use the 
burners; with potash it will require = = less length of 
time on different parts or conditions. Russia, or sheet iron, 
int is very ily removed without the use of any i ient or 
t by aye On forge or bright finished work paint is also 
easily removed, but harder than from Russiairon. On rolled plate, 
iron or steel, paint is much harder to remove, and so with cast-iron, 
which I find the hardest, —, the drivers, or those parts that 
become most heated. The drivers have generally a large accumula- 
tion of grease ; but by going over the work three or four times with 
potash, er 2 of every description can be removed from any iron- 
work. Professionally it has been claimed that there was nothing 
that would act — lead as quick as potash. The greatest diffi- 
culty I have found in using potash has been to have it remain where 
tand not run off the mee By making various experiments I have 
‘ound that good lime used in proper proportions with the “saree will 
only e it where put, also a benefit to strength 
and quickening the potash, the lime acting upon the grease 
more readily; when too t an amount of lime Dened it ‘has a 
tendency to harden upon the work, and then is as difficult to remove 
as the paint when first starting. Onecan also, I find, use too great 
an amount of potash in like manner ; if the liquid is too strong and 
lime is used it has a tendency to crystallise and become hard. 
There are some objections to using potash, as it may injure the 
emp ing fastened to a stick, say, 2}ft. or 3ft. in length; thi 
gives Ppa tan plenty of distance from his work, a does 
not injure himself or his clothes, and also gives him a good swab or 
brush with which to apply the potash. other objection is the 
lus of potash which may be left to remain upon the work, 
which, if not thoroughly removed, is injurious to the durability of 
the paint when repainted ; but this can be avoided by extreme care 
being taken to remove the potash. 
In ions and results of different 


makin to obtain proporti 

strengths o' h and lime, I obtained the following :—My first 
was com) of 5Ib. lime, 61b. potash, and 7 quarts water ; my 
second 5 Ib. lime, 4 1b. potash and 6 quarts water, and I found that 
the latter was two hours the quicker in removing the paint from 
drivers of the same engine. Another trial was made with 14 Ib. 
lime, 12 Ib. | 21 quarts of water for four pairs of drivers, 
and with this I found that it required equally as much time to re- 


* ee the Master Car Painters, 
by A. T. Bishop, of the Cleveland, Columbus, Cincinnati and Indianapolis 


move the surplus of lime left upon the drivers as it took in the first 
to remove the paint. Other tests being made of 11b. lime, 

41b. potash and 6 quarts water, I found to work much better than 

previously tried, and I am satisfied that this proportion is about 
—. These tests were made with crushed potash. 

he average time required to remove paint from two pairs of 
drivers has been two men seven hours, while the time for scra 
ing for same men would reach three and four days for same wor! 
The paint has been removed from a tank by two men in seven 
hours, and other of a locomotive in a proportionate length of 
time, while with heat for burning same, or scraping cold, the time 
is beyond mention for comparison. Not having removed a t 
amount of paint from locomotives for the past three years I have 
not had the experience possibly one should have to discuss this 
subject, but during the present year I have begun to thoroughly 
remove the old paint from some of the locomotives, and es 
from the drivers, which I find have been painted and repainted at 
least six or seven times. While potash may not be the most prac- 
tical plan for removing old paint from iron, I have found in it the 
best satisfaction. A few words now in regard to priming for iron; 
this may be varied according to the different metals or parts of an 
engine. In my opinion the entire finish in locomotive paintin; 
should be elastic from the start, as the action of heat and col 
has much to do with the painting of work about a locomotive and 
tank, metallic or earth pigments are best adapted for priming on 
iron; and are less liable to be affected from contact with the metal. 


Reparrine Borer Fives.—Writing to Mr. Fletcher, of War- 
nas respecting the large burners we recently illustrated, Mr. 
8. E. R. Capps, of Peckham, suggests that where the crown of 
boiler flues or furnaces has come down, as is often the case, that 
an arrangement of these powerful burners could be used to 
advantage, and would be welcomed by engineers and boiler- t 
He says :—“* As you are aware, the getting up and re-setting of a 
flue is a i t task to do nicely, one great trouble being the 
proper heating of the plate with heavy hot irons, &c., and then 

delay in removing them before the jacks, &c., can be put in 
place and pressure applied, allows the fiue plate to cool, and it is 

i t to bend it. Now by an application of your burners, suit- 
ably arranged with blast and all complete, everything could be put 
in place, and j ready for setting up as the plates became 
heated, and could be heated exactly in the place required. This 
is rather difficult to do by the means now used. It would also be a 
great advantage to the men at work in the tube.” 

Tue Unirep States Crvrsers.—Although all that appears in 
the New York Herald is not to be taken as true, there is reason to 
think that our criticisms on the United States new cruisers is being 

ly justified by events. The Herald of November 11th says :— 
“The new United States steel despatch boat Dolphin is still in the 
hands of John Roach, her builder. It was said at the Navy Yard 
yesterday that this new craft on her trip from Chester, Pa., to 
this city made only sixty-five revolutions per minute, but the oe 
that she showed was such as to warrant the attainment of the 
speed called for in the contract, and which the Advisory Board pro- 
posed for her, i.¢., 15 knots per hour. The general and particular 
ability of the Advisory Board that was selected by the Secretary 
of the Navy to design the new steel cruisers has been much criti- 
cised, and, as a matter of fact, their origi plans for these 
cruisers have not been followed. The Dolphin was intended, as the 
Secretary of the Navy says in his report—1883—‘ to furnish an 
excellent model from which may be expanded a high speed com- 
merce destroyer, instead of taking as a standard either the over- 
grown merchant line steamer or the am —— vessels 
which have been built abroad, &c.’ The Dolphin has been designed 
for high speed, and in this respect it is said by many experts this 
expensive vessel is a complete’and signal failure. As a Herald 
reporter was told on board of the Dolphin yesterday, she left 
Chester, Pa., on her trial trip to this city flying light and with her 
bottom smooth and clean to the highest d . Such conditions, 
of course, were favourable to speed, but he could only make at 
times 134 knots and her blowing aj tusor system proved ae | 
worthless. Her mean draught of water, too, is now 12ift. 
the weights that she must when in seagoing trim will im- 
merse her below this draught 24ft., or to 15ft. This mean draught 
of water is 9m. more than her designers have calculated, w 
fact, too, pe the obtaining of the speed of 15 knots by the 
Dolphin, which she should be capable of easily, beyond all possi- 
bility, even if her engines be ever worked up to the calculated 
ber of revoluti seventy-five. In view of this vessel’s 
engine and boiler design naval engineers scout the idea that her 
motive power can ever produce the contract 5 of 15 knots. 
She is now at John Roach’s, at the foot of t Ninth-street, 
having some alterations or additions made to her blowing system 
which it is hoped will increase her steam-producing capacity. 
Engineers of ability say that the system of an air-tight fire room 
into which a blast can be forced sufficiently to generate the high 
steam pressure demanded by these swift vessels is a practical im- 
ibility, though it has been accomplished in very small torpedo 
ts. The trained and competent engineers and naval con- 
structors of the Navy Department are in no wa 
the failure of the Dolphin. The naval mechani 
discounted the stupidity of her sponsors long ago.” 

Tur Frencu Navy.—The stir in this country concerning our 
naval strength has not passed unnoticed in the United States, 
where some very sensible articles have been written and published. 
The Boston Herald calls attention to the change which has been 
wrought in the French Navy by the return to the service of the 
Bretons, who were driven from it after the Revolution with the 
trained naval officers who were so strongly attached to the Royal 
cause. Before the days of the French Revolution, the French and 
English war vessels had numerous encounters, not only in European 
waters, but also off the coasts of India and North America; and in 
these encounters the fortunes of war favoured France about as 
often as they did the English. On the contrary, when the Bretons 
who had furnished so large a proportion of the sailors to the French 
Navy were no longer found fighting under the flag of France, then, 
indeed, French war ships, d y i petent officers an 
inexperienced sailors, were quickly defeated by the English, even 
when the number and strength of the latter were much less than 
that of their adversaries. At Aboukir, or the Battle of the Nile, 
while the number of line-of-battle ships was the same, the weight 
of metal, the gross tonnage, and number of men were on the side 
of the French. At Trafalgar, the allied French and Spanish fleets, 
which Nelson annihilated, were superior in weight of metal as w 
as in the number of ships. Even the less competent Lord Howe 
defeated the French fleet in the en ment of June Ist, 1794; and 
on board the captured vessels of the French fleet was found proof 
of the var a France had undergone, in cartridges made of vellum 
on which Church music was painted, and of the titles and preuves 
de noblesse of the principal French families, many hundred years 
old, and illuminated in many instances with the genealogical tree. 
But, as the Herald shows, at the present time al! this has been 
changed. The Bretons, who are the best men in the service, are 
descendants of men who left England between the fifth and seventh 
centuries, driven out by the Saxon invasions. They are of the 
same race as the ——- population who inhabit the southern coast 
of England. Indeed, they have all of the quiet endurance and 
bravery which characterise the typical English sailor, and, throwing 
aside language and religion—for the latter they are strongly attached 
to the Roman Catholic Church—there is hardly any.marked dif- 
ference of character between the fishermen and farmers of the 
southern part of Great Britain and the fishermen and farmers of 
Brittany. If these two classes are brought into warlike opposition 
victory fo likely to rest with that side which has the best and 
strongest equipment. The English are beginning to recognise this 
fact, and to take into account that, whereas the French, German, 
or Italians could afford to run the risks of a naval t, @ great 
naval defeat for d would be a calamity, the extent of which 


msible for 
world, they say, 


it would be almost possible to over estimate, 
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TABLE XII.—Oil pressure at different points of a bearing. 
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ON THE THEORY OF ALTERNATING CURRENTS, 
PARTICULARLY IN REFERENCE TO 
ALTERNATE - CURRENT MACHINES OCON- 
NECTED TO THE SAME CIROCUIT.* 


By J, Hopkinson, F.R.S. 


In my lecture on Electric Lighting, delivered before the Institu- 
tion of Civil Engineers last year, I considered the question of two 
alternate-current dynamo machines connected to the same circuit, 
but having no rigid mechanical connection between them, and I 
showed that if two such machines be coupled in series, they will 
tend to nullify each other’s effect; if parallel, to add their effects, 
The subject is one which already has practical importance and 
application, and may have much more in the future; it is also one 
suited for discussion, and upon which discussion is desirable. I 
therefore venture to bring before the Society what I said in my 
lecture, some other ways of looking at the same subject, and an 
experimental verification, together with solutions of other problems 
requiring similar treatment. 

The general explanation amounting to f, so far as machines 
in series are concerned, is given og ollowing extract from my 
lecture :—‘*There remains one point of great practical interest in 
connection with alternate-current machines, How will they behave 
when two or more are coupled together to aid each other in doing 
the same work? With galvanic batteries, we know very well how 
to couple them, either in parallel circuit or in series, so that they 
shall aid, and not oppose, the effects of each other; but with alter- 
nate current machines, independently driven, it is not quite obvious 
what the result ne the palarity of each machine is con- 

two h + +h 


stant’ P run 
independently of each other, or will one control the movement of 
the other in such wise thet they settle down to conspire to produce 
the same effect, or will it be into mutual opposition? It is obvious 
that a great deal turns upon the answer to this question, for in the 
ral distribution of electric light it will be desirable to be able 
supply the system of conductors from which the consumers draw 
separate machines, which can be thrown in and out at pleasure. 
ow I know it is a common impression that alternate-current 
machines cannot be worked together, and that it is almost a 
necessity to have one enormous machine to supply all the consumers 
drawing from one system of conductors. Let us see how the matter 
stands. Consider two machines independently driven, so as to have 
approximately the same periodic time and the same electro-motive 
force. If these two machines are to be worked 
they may be connected i 


external circuit; or they 
by the dotted line, that is, the whole current may pass successively 


machines wg Be added, instead of their currents. The latter case 
is simpler. t us vonsider it first. I am going to show that if you 


ir, or, indeed, any 
or in ow, 

el 


is represented by the broken curve III.; by what we have already 
seen in Formula IV., the phase of the current must lag behind 
the phase motive force, as is shown in the diagram 


and of the electro-motive forces, and it is clear that as the phase of | d 


the current is more near to the hase of the lagging machine II. 
than to that of the leading machine I. the lagging machine must 


phases, when no current will pass. io not 
lependen ven alternate-current 

machines in series. Now for the corollary. Let AB t 
f the two 


paral] 
of producing any external effect, I — easily show that the 


used for the transmission of power.”+ 


Although the proof of this corollary regarding motors is similar 
to what we have just been going through, it may be instructive to 
give it, In the accom i the full lines I, and II, 

Fic. 


Fic.2 


The subject is illustrated by the following ag spoon Of course 
any of them may be trea’ more generally by considering the 
machines as unequal, or by introducing other periodic terms, but 
I do not see that this w: throw more light on the subject :— 


I. Two alternate-current machines, equal in all respects, are 
connected in series and ind ently driven at the same speed, to 
determine the current, &c., in each. 


Let y be the coefficient of self-induction of each, r the 
resistance, « the current at time ¢, and E sin. od (¢+7) and 
E sin. as (¢—7) the electro-motive forces. Then regarding the 
coefficient of self-induction as constant, which it is not exactly, and 


neglecting the effect of currents other than those in the copper 
wire, the equation of motion is 


{ sin. (¢ +7) + sin. } 


or 
ye + rae =Esin, 
whence 
Qar 
_ Ecos. T 2at 
(2812 {+ sin. } 
Work done by the leading machine per second 
2ar 


{ (14008. 45,7 ain, 

From this at once follows that the leading machine does least 


work, and will tend to increase its lead until r= {, when the 


two machines will neutralise each other, as already proved geome- 
trically. The leading machine may actually become a motor and 
io mechanical work, although its electro-motive force is precisely 
equal to that of the following machine. 


Considering the important case when r is negligible, we have 


rate of working 


This is st then it is equal to one-half 
of the maximum work which can be obtained from either machine 
when connected to a resistance only, which occurs when that 


resistance is “7.7; the current, however, is the same as when 


of the current the machine will give it short-circuited. The 
difference of potential between the two leads connecting the 


machines, whether r = O or not, is E cos. 7 sin. 2", If 
there be no work done on the receiving machine, and ¢ = O, Tr = 
q and the amplitude of the difference of potential between 
the leads is E; if, on the other hand, the maximum work is being 
transmitted, the potential measured will be 579 of that observed 
when either machine is run on open circuit 


II. Two machines are coupled parallel and connected to an 
external circuit resistance R, 

Let x, x) be currents in the two machines. The external cur- 
rent will be x, + 2», and consequently the difference of potential 
at the junction, R (x, + 22). 

Let the electro-motive forces of the two machines regarded in 
this case as connected parallel be E sin. 2*(T**), and let the 


self-induction and resistance of each be ¢ y and 2 r. 
The equations of motion then are 
2” (¢ + 7) 
+ 2ra,=E sin 


7 


R(x, + x.) 


2ra,=E sin. R(x, + 2) 


each | whence 


* Paper read before the Society of Telegraph-Engineers and Elec- 
tricians on November 13th, 1884. 

+ “Of course, in applying these conclusions, it is necessary to remem- 
ber that the machines tend to control each other, and that the control 
be and compel the two or more 


¥ (a + + (R + 1) (x, + 
= E sin. 008. 
ay) + (ey = B 008. sin, 
Solving these 


and 


ane 
T 
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observe, the current must be in phase behind the resultant electro- Eon. Qur 
motive force, and may be one-quarter of a period behind, d T {+ cos, 
TWO | only the self-induction be large enough compared with the resist- 4 25 7\? T a 
@ generator. machine will do work upon the current, bu P 
the will be more riod hind the receiving | electrical work pane 4 machine 
ine. w(t+r 
Qar 


E? | Qar 
e+ 
+ sin, 227 
This expression shows that the leading machine does most work 
in all cases. Suppose r is small compared with Rand 77, also 


that R = an we have the work done per second 


+4 


COS. ip 


make tT = -7 , and we see that the followirg machine will then 


do no work ; when 7 exceed this, the following machine becomes a : 


motor and absorbs electrical work. 


III. Suppose the terminals of an alternate-current machine are 
conn to a pair of conductors, the difference of potential 
between which is completely controlled by connection with other 
alternate current machines. 

Let y and R be the coefficient of self-induction and the resistance 
of the machine and its own conductors up to the point at which 
the potential is completely controlled. Let the difference of poten- 


tial of the main conductors be A sin. 7™*, and let the electro- 
motive foree of the machine be B sin, 


Equation of motion is 
+ Re = Bain, 27 7) A sin, 288, 
whence 


electrical work done by the machine in unit of time 
= sin, 


1 BR AB 2ry.. 


Coho at if machine be lagging in its phase, work 
done is than if it be negative; hence, 7 will ten: to zero, or 
the machine will tend to adjust itself to add its currents to that 
of the system of conductors. The machine may act as a motor 
even though its electro-motive force be greater than that of the 


system, for let 
27? 
work—electric—done by machine 


2 { R? } 2 { R? 4 sin. 
this has @ minimum value when @+7= 7, and then the 


mechanical work done by machine or electrical work received by 
the machine 


= 
and this is positive provided 
Ay 
There are two or three other lems of sufficient interest to 


make it worth while giving them here, although not directly 
relating to alternate-current machines coupled together. 


(To be continued.) 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 22nd. 
Gould System Railway managers the purchase 
of 150,000 tons of steel rails—this number for delivery through 1885 
—to extend and perfect that system, and to make connections with 
lines now disconnected west of the Mississippi. Orders for about 
50,000 tons steel rails will be placed before Christmas. Orders for 
5000 tons structural iron for bri i 


land textile manufacturers are still in trouble over low prices 
and backward demand. Secret conferences have been held at Fall 
River, Providence, and Boston, to determine upon some decisive 
policy, but failed to come to any agreement. miners to the 
num reduced 20 per cent. in the 
Cumberland coal region. The Hocking Valley strike continues. 
Navigation will soon be closed, and coal and lumber shipments 
will be terminated until April, except to and from South Atlantic 
ports. In financial circles there is an abundance of money at 
nominal rates of interest. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own ) 

Tue doubt entertained by the chairman of the South Staffordshire 

iron trade as to whether we have yet reached the lowest stage in 

the depression, and which he iated at the ting of the 

Iron Trade Wages Board this week in i finds an echo in 

other quarters. Export consumers are still limiting their orders, 

and even the present low prices fail to stimulate purchases, 

Consequently, the inquiries received from merchants are not for 


= individual yet early execution > mostly 
’Change in Birmingham to-day—' —and in ver- 
hampto _sterday, inquiries for merchant and for galvanis- 


J 
\ / \ ff 
\ 
\ \ \ / 
\ \ / 
\ / } 
parallel circuit with regard to the external conductor, that 
is, their currents may be added algebraically and sent to the 
nrough the two machines, and the electro-motive force of the two ] 
Couple two Alternate current machines in series, they 80 
control each other’s phase as to nullify each other, and that you 
will get no effect from them; and as a ny from that, I am 
going to show that if you couple them in parallel circuit, they will 
work Popa | well together, and the currents they produce will j 
be added ; in fact, that you cannot drive alternate-current machines , 
motive _ on ; circuit will be the sum of the electro-motive 
forces of the two machines. This resultant electro-motiv 
machine is represented by the sum of the products of th 
consequently its velocity will be retarded, and its retardation will hag ll : z 
goon until the two machines settle dow into « onnosite Son. T T 
; 
T 
E? sin. / 
OF machine independently driven, and @ are 
connected together, and Band b. So regarded, the two machines es ; 
are, in series, and we have just proved that they will exactly oppose a eon. 
each other's effects—that is, when A is positive, a will be positive 
also; when A is negative, a is also negative. Now, connecting A 
and @ —- the comparatively high resistance of the external 
circuit with B and b, the current passing through that circuit will : ; 
not much disturb, if at all, the relations of the two machines. 
Hence, when A is positive, a will be positive, and when A is nega- s > 
tive, a will be negative also; precisely the condition required that P 
the two machines may work together to send a current into the boa 
external circuit. You may, therefore, with —_ _ to Po 
in ee system of conductors from a number of alternate-cur- ee 
rent machines than there is in feeding it from a number of con- 
tinuous-current machines. A little care only is required that the 
machine shall be thrown in when it has attained something like its : 
oer velocity. A further corollary is that alternate currents 
with alternate-current machines as motors may theoretically be 
for 15,000 tons Virginia and Ababama pig iron have been placed for 
delivery at 16°25 dols. for forge, and 17 dols. to 18 dols. for foundry 
iron. A number of 100 to 500-ton orders for Pensylvania and Ohio 
iron have been to take the place of anthracite iron. New f 
‘ laced 
y 
represent the electro-motive forces of the two machines—generator 
and receiver—the dotted line, curve III.—. . . .—the resultant : 
electro-motive force; and the curve IV., the resulting current, 
in terms of the time, as abscisse. The —_ difference between the 
two diagrams is, that in Fig. 1 the two machines have equal electro- 
motive forces, whilst in Fig. 2 the receiving machine has 
double the electro-motive force of the generator. In both figures 
the receiving machine lags behind the phase of direct o tion 
behind the receiver, but in advance generator. See 
cos. 
+ — {r+ B) 
(r+ 
machines to run at different speed 


436 


THE ENGINEER. 


Dec. 5, 1884, 


Outside this description of iron business was dull, and makers do 
mak baping ear. Happily, the settle- 
ment of the wages question has an element of uncertainty 


Hats for shoots were stationary at £5 fee dow 
The galvanisers were reticent as to the prices which they are 
to accept, but ordinary brands of 24 w.g. bun might 
ve been had at a little less than £12 per ton delivered Liverpool. 
Hoops were depressed oo of something under £6 5s. 
per ton at works. Makers were better able to negotiate with cus- 
tomers who buy very keenly, because of the trifling concession by 
the railway companies, mentioned further on. It is hoped that 
practically the relief at the of the naw gee may work 
vat to about 2s. 6d. per ton, but it may be only 1s. 
Marked iron is closing the re very quietly. Although the lit 
——— unchanged at on ee with 12s. 6d. extra for 
d Oak qualities, the values of other descriptions vary very 
much, according to the extent of the orders offered. Certain of 
these are for lots of so small dimensions that the profits would 
barely cover the cost of changing the rolls, and they are promptly 


to ity; angles, 1iin. to 
and £10, » according to 4 ual ty; tang iron, }in. and jyin., £7 10s. for 
and shutter bar iron, 14in. to 2in., £7 10s.; rounds and 
in., £8 10s.; ditto, No. 5, £9 10s.; ditto, #yin., and No. 

0. 7, £11; No. 8, £12; No. 9, £13 10s.; No. 10, £15 10s.; od 
No. 11, £17 10s. Treble best bars they uote £11 10s. 

Plates Messrs. uote at for ordinary, £9 10s. for 
best boiler, £10 10s. for double best, £12 10s. for treble best for 
flanging inwardly. Sheets not larger than 10ft. by 3ft. by jin. 
, and best qualities 20s. per ton additional. 

ew sales of pig iron are also for only small lots, most con- 
sumers having during the past few months ni ted considerable 
contracts. Some vendors of hematites stated this afternoon that 
their sales during the past four months had ted a larger 
total than during any four months of their experience. Deliveries 
of pigs are going forward under these contracts, some of which 
ae out, and will shortly have to be renewed. Best 
mine pig iron is quoted at £3 and £3 2s. 6d. per ton; “g some 
transactions for large lots have ee place at £2 17s. 6d Past. 


in September, 1879, Tredegar—South 
before to be had at so low a figure as this. It will be remembered 
that in November and December, 1879, a sudden revival sprang up 
and prices rapidly rose to a high point for a short time. There seems 

erals are selling uietly, prices buyers. 
6d. to 6s., and for best 


3s. 8d. day. 
The pe ay. have this week withdrawn their claim for a 
reduction in wages. Board 


with 

ey, however, strictly stipula‘ "that it should not ae an 

without reference to the prices ruling in the Nort 

Mr. James Capper, the tives’ secretary, ome Frey offer, 

but contended that the conditions of labour and the se 


January, 1885 is super- 


be conceded. 


At the monthl: in Wolverham on Wednesday of | i 
ly pton y 


Commissioners, the chairman announced that 
the agreement between the Birmingham Canal Company and the 


on December 3ist. The company were glad | than 


Commission e: 
of the water from the Commissioners’ pumping 
py Meds short, but they would not pay for it. Some 
definite un would, however, now have to be come to. 
An spplioetion relat relative to the rates for the carriage of iron wire 
rods between Oakengates, Shropshire, and Birmingham, has been 
filed by Messrs. Thomas and Leonard Jenkins v. theGreat Western 
Railway Company, and is set down for hearing before the Railway 
Commissioners on the 8th proximo. 
The depression in the spike trade at West Bromwich is marked. 
The few orders out or coming in are easily met by the machinery 
which has been introd and therefore the occupation of the 


hand spike maker has gone. aly Ged round. 


effectual remedy is 
ion. 
e export orders still indicate a desire by hardware sora m 

to limit responsibilities, and the large stocks of certain 
of hardware which continue on hand in some ler siteete markets 
render such caution almost necessary. Information is received 
here, however, that of rag Guana the South 
African stores are absolutel: 

Trade in North Staffordshi . The cessation of 
buying is very refi to the New 
Year come in before giving out any 


however, assert that they can buy at £5 10s. The plate trade 
=, So active is the competition of steel that it is believed 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—There is still a generally dull tone throughout the 
iron trade of this district, and it is only on a very unsatisfactory 
basis that business can be done. The weight of orders offering in 
the market either for pig or finished iron is very small, and buyers 
press for concessions that makers are unable to concede, except at 
an absolute loss. The result is that there is a fight as to 
over every order of importance that is given out, and al 
there is no real margin upon which makers can give way, the 
advantage as a rule is on the side of the buyer. The decision 
the Government to give out large orders for war vessels, alth 
it does not affect this immediate district directly, will no d 
tend towards a better feeling, as it will help to remove some of the 
competition here of outside districts, w it may also lead to 


that the ef ta bes tered upon. 


Considering the presen t depression, it 
add that it is most improbable that 


orders being placed with some of the looal machine tool makers 
in fact, boilermakers have already received enquiries from | 300. 
shipbuilding —- evidently based upon anticipations of extra 
work coming forward. 
There was only a very q uiet iron market at Manchester on Tues- 
low thelr quoted list 


cashire pig iron, delivered equal to Manchester, mon at 41s, on 
forge, 41s. 6d. for foun rh less pene) es district brands, Der 
so] abies nqueted of t 42s. 6d. to 43s. colnshire at 42s, to 42s. 
but for the last-named brand, cos offers are made, 41s, to 
41s. 6d., less 2}, delivered here, is being taken freely. For Middles- 
brough i jron quotations for cat fr equal to Manchester, “— 
at 44s. 4d. to 44s. 10d., good 

ers’ 


forge qualities about "2s. less. For Scotch iron prices 
remain unchanged, and there appears to be less disposition to 
undersell. 

In the manufactured iron 


trade prices if any’ a 
gi way. For good qualities of bars delivered rene. Fs 

Seal the quoted price, but £5 10s. is being taken ely 
eamend the local brands, and £5 11s. 3d. for North Staff 
shire bars, whilst common north-country plat plates have been offered 
here at £5 9s. 6d., and angle iron at £5 7s. 6d. per ton. 

Messrs. Heenan and Froude, of Manchester, are a ss up for 
the Great Eastern Railway an entire electric lighting installation 
for the ayes carriages on the above company’s lines. At 
present there are seven trains fitted up with the electric light; 
these, I am informed, have been running since the 1st October 
without any hitch having occurred, and the company are so satis- 
fied with the experiments that they have in contemplation the 
introduction of electric lighting for both their local and through 
=. The engine for driving the dynamo machine is Messrs. 

eenan and Froude’s Tower spherical engine, which has been 
sa fully described in THE ENGINEER; and the dynamo ma- 
chine is made by Mr. E. Crompton. The engine and dynamo 
machine, which are only 3ft. 3in. over all, 13in. wide, and 2ft. 
high, and with bed-plate and couplings complete do not weigh 
more than 3} cwt., are placed on the boiler the locomotive in 
the rear of the dome, where they do not interfere with the side 
view of the driver ; and the steam which is taken from the dome 
exhausts up the funnel. The wires and lamps are so arranged as 
not to interfere with oil lamps being put in at a moment's notice, 
as the electric | with its reflector can be simply lifted on one 
side to allow an oil lamp to take its place for lighting the 
in the ordinary way, when it necessary to divide a train 
from the main line for a train on which the electric lighting may 
not be working. 

I may also add that Messrs. Heenan and Proude have secured 
the contract for the construction of a new pier for the Folkestone 
Pier and Lift Company, which is to be carried out from the designs 
and under the sw ion of Mr. John Wilson, M.I.C.E., Dean's. 
yard, London. The pier is to be about 500ft. long, 30ft. wide, and 
will terminate with a platform in the form of a cross, 60ft. by 90ft. 
There will also be a pavilion for menade concerts, but this will 
be placed about 120ft. from the shore end, so as to be available in 
all weathers. I understand that the work is to be commenced in 
7 ensuing spring, and to be finished by the end of next year. 

ant Comal rossley Bros., of Manchester, who have now got their 
maken Gorton into full operation, have been taxing a record 
of the consumption of coal in su plying the Otto gas engines by 
the Dowson process, the results hich will be of interest. The 
works are driven by eight gas about 
15¢- ton al oer and the firm have taken records of the consump- 
tion of over a period of thirty-five pve and C3 have found 


At the meeting of the Manchester Geologi reads 
Mr. J. S. Martin, of Mines, 
ng fk, which he said attracted his attention, by the successful 
—-= with which it had undergone tests made at the Aldwark 


Main 

by Evans, who was not with 
mining, and these had been put oe are by Mr. C. E. 
] Nas Cary.” 


per 

nek Ihave repr thatthe loa heat 

firm, with a slightly improved inquiry all 

are in favour = the idea that we s have a 
he most 


per ton. The tases does not increase. 

trade isa active, but the new orders to hand 

are both few in number and limited in quantity, and unless others 

of greater —- are received, ~y depression which has so 

long marked 

many mills are unemployed. Shipments are very Quota- 

tions for ordinary sections of rails range £4 15s. to £5 per ton. 

Hoops and wire are 

ly off for orders. Shipbuilders are e 

po in the spring. Coal and coke griet, improving. 

Iron ore selling slowly at from 8s. 6d. to 9s. 6d. per ton net at | £1 
mines. Stocks are heavy. Shipping inactive. 


THE SHEFFIELD DISTRICT. 


(From our own 

my notice in various parts of the habs that there is more of it 
in this district than most people are aware. There seems in the 
i staple trades to be a ie volume of work done, though at 
on pe and in several instances large families 

thane 06 be mainteie on 88. to 10s, a week, which is mere paw 
allowance. The chairman of the “Shefield Board of Ghardiens 
informs me that the number of at peg nie pt of parish relief 
in Sheffield exceeds 10,000. is is a d lorable tate of to 
parallel which we have to go back to 1858 and 1842. 1842, In 1868, 


The main features of the lamp had been ted | less than 
named 


‘is industry will again be noticeable. Even now | Hartl 


distress which come under | coal is 


the was about 160. is slightly ove 
of persons’ recei out-door reli 
10 mi, wi with 897 in-paupers, and 310 on the farm. ‘This was caused 
an American causi failures, the commercial rela- 
of Sheffield and the United 
now—or, to put it more accur‘cly, the ¢ United States was a market 


depended. 
Sheffield to “a suffering from 
sumption,” and i Ag gravely recorded in the local of “the 
crisis. eral and cannot Fe tha 
of ity so gen and apparen as t 
which has come upon us, The been going 
down into abject destitution.” Bosses as we know, cleared up 
wond after that, but at e outlook, though not so 

gloomy as 1842 and 1858, ‘ar 

ane: A notable case in point is 
reported from Rotherham. George Pawson, a collier, of Bow 
ag summoned for a breach of special rule 30, under the 


es Regulation Acts, at Manvers Main Colliery, on ata 
to the underviewer, the defendant was tole ten 


by 
done all that he possibly could to 
had not been removed. The ing 
sorry to see the Miners’ 
man was really in fault, and b 
‘ere was an experien 


fit of the master, but the workmen, and the whole Jd morknen 
typical case of what occurs almost every n arn 
on account of the trammer, Pawson, left’ behind him him 
might have been crushed under falling roof, but these f — 
the ventilation, ey lead to unexpected outbursts of gas with most 
grave — re reckless act, such as neglecting to use 

, may lead to a great calamity. In fact, every miner 
ee hee the pit has not ra his own life in his hands, but 
that of every person in the woliegs These facts are repeatedly 
impressed upon the colliers, and yet many of them go on running 


the same awful risks. 
The colliery Sate meee. near Barnsley is assuming an acute phase, 
I noticed last week that the weer dh come to by a few of the 


men had been promptly unsettled by the majority 3 the men, and 
now fifteen miners have been remanded on a intimidation. 
return to work, hs the fifteen are charged 
with attempts "to terrorise. 

there is every prospect now of the undertaking being com 
with the extra capital which has been raised for the purpose, 

No news has yet been received by our local armour-plate makers 
as to the decision of the Italian Government in to the coat- 
ing of their future war-ships. It is sin , to say the least, that 
there is an utter absence of confirma contradiction of the 
Reuter telegram, which came to the effect that the French all-steel 
plates a to be preferred. 

There is no change re; in the condition of the local 
and heavy industrivs this week. At the Cutlers’ Hall on 
night, the Master Cutler Mr. J. Bingham 
Ball in aid of the Ly Awe Orphanage. 

use the occasion ght out a magnificent display of gold and 
silver plate, the whole of which was made at the establishment of 


Electro W Howard-street, of which 
Mr. Bingham is the head. — 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue Cleveland pig iron trade has been exceedingly om 
Middlesbrough on Tuesday last, though the attendance was not 

usual, Makers for the most part have sufficient orders to 
at present prices. e circumstance that stocks are likely to in- 
crease 
whi 


quotations are the same as last weck. Shi 

bridge plates £5 2s. 6d. per ton ; common bars, 2s, 6d. to £5 54., 
and angles £4 15s. ‘to £4 17s. 6d. 
less 2} per cent. discount for cash. Dr 

of ironworkers’ wages is expected daily. When it is known, the 
finished iron trade may possibly improve somewhat, as some con- 


5 


to intend to re-open their works 
is obtained. 

Messrs. of Shields, have made 
contracts for three large steamers. Messrs. E, Withy and Co., of 
ma or em is now being deliv: e 
that some workmen will be set to work next week. ‘is is welcome 


selling | news, inasmuch as Messrs, Withy’s has been bt phe mn 
Engineers and boiler makers time. ‘ mideeas 


thet, 12,000 workmen ere stil out, of 
between Newcastle and Tynemouth, 
less paid in wages per week now as compared mera 


Port Clarence. 


4s. 619d. and 6s, 619d. with it 1} 
for cary Me oth ton in the ascertained of 
Beyond “1 ee 1} per cent. for 
each 2d. ton in the price of coal. 


Since the foregoing was written, Dr. Spence 
been published. He decides that the — the em i 


and the be equally disallowed, an 


ironworkers’ 
ary, 1885. This award 


tives as a victory f ag a 


is naturally c opera- 
their demand for an advance 


rom the market. | 
Prices all round were again a matter of much dissatisfaction 
trammer) to incur danger, and himself gone coolly off to breakfast. 
sorts, 6s. 6d. per ton delivered. 
Coal prices are weak and supplies abundant. 
Coal miners’ wages are 3s. 4d. ‘‘ per day,” or stint, in thick coal 
GCL WW &@ Walulle POLICY, anda £0 OL iS USCC [Or the 6 producer going, the con- 
mm sumption does not exceed 1°31b. of coal per indicated horse-power 
per oy I may add that Messrs. Crossley have just turned out 
an Otto engine indicating 90-horse-power which is the largest 
similar. The greater proportion of the output in Stafford 
consisted of sheets which realised 30s. and 50s. more per ton t¢ 
the iron produced in the North. 
The leaders of the late colliers’ strike met in “‘ conference” at 
Greatbridge this week ; but not alone, for they had the advice and 
assistance of delegates from other trades, representing altogether, 
it was asserted, some 20,000 men. That this advice was not sound 
is to be seen in the fact that it was agreed ‘‘that notice for an ad- SLICIUS, UD vlc nd 
vance wages of lamps, whilst the other, which was of larger size than the | 36s. 3d. per ton for early delivery; and for deferred delivery 3d. to 
‘per d , was made to act as an extinguisher in the event of the | 6d. per ton more is demanded. Consumers seem more anxious 
becoming filled with flame, this shield being brought into | than sellers to do business at these figures. There is no oye vb 
fluous ion by the flame burning a fibre of cotton or other material, | the value of forge iron, 34a. 6d. per ton being the lowest at w 
when it at once closed all access of air and extinguished the light | it can be bought. The available quantity a this quality, though 
n the lamp. increasing, is still very low. 
The — trade of this district continues quiet, with most of the} The stock of pig iron in Messrs. Connal and Co.’s store con- 
|| pits still being kept on a restricted output, and prices not more | tinues to decrease, though but slowly. On Monday last there were 
maintained at last month’s rates. At the “4 mouth the } at agg pee. 52,814 tons, equivalent to a reduction of 150 tons 
average prices are about as under :—Best coals, 9s. to 9s, 6d.;| during the week. At Glasgow the stock was 579,613 tons, or a 
ordinary second qualities, 7s. to 7s. 6d.; common house fire coals, | reduction of 273 tons. 
6s. to 6s. 6d.; common round coals for steam and forge purposes,| The shipments of pig iron from the Tees during November fell 
5s. 6d. to 6s.; burgy, 4s. 6d. to 58.; good slack, 4s.; and common | considerably short of those for October. The quantity exported 
sorts about 2s. 9d. to 3s. md ton. in November was 74,654 tons, as compared with 86,336 tons in 
In the shipping trade there has been rather more doing — October. To Scotland 30,835 tons only were sent, that being the 
the past week, with steam coals delivered at the high level, | heaviest shipment this year to that country. Holland took 9305 
tons ; Germany, 8685 tons; Wales, 5336 tons; Spain, 3778 tons; 
France, 3344 tons ; and Belgium, 3255 tons. 
In the finished iron trade there is a fair amount of inquiry, and 
several good contracts are expected. In view of this upward 
tendency, makers are now less = than ever to make con- 
cessions, and refrain from pressing their stock on unwilling buyers. 
Prices have for a long time been remarkably low, allowing but | sumers are said to olding Cir Orders In eX] On 0} 
little profits to be pulled , but things are now more in makers’ | obtaining some advantage therefrom. 
favour. Mixed Bessemer samples are still quoted at from 45s. to Oe ee nEESES 
appear to be best supplied with specifications. South America, 
Australia, and India are sending in orders. Crown bars are £7 10s. 
to £7, with inferior qualities £5 12s. 6d. to £6. Some merchants 
delivered Liverpool or equal. 
The West Cumberland miners have agreed to a new sliding-scale 
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was never looked upon, even by themselves, 
as other than a strategical move. The em- 
ers are, of course, disappointed, as they 
say that all the logic was on their side, and 
on that of their opponents there was nothing but 
declamation. They contend that these awards 
Bae parties, outside of the trade, are 
given upon unds inconsistent 
a any von a or rational principle, and that 
ments, facts, and aver n seem to have no 
uence whatever. In the opinion of thoughtful 
men of business, unconnected with the immediate 
interests involved, the workmen, and not the 
employers, are likely as a class to suffer by the 
award; for the employers are, for the time being, 
‘from the fresh competition which threatens 
em from various quarters so soon as it becomes 
clear that the cost o can in any way 
be lowered. They will also now get the benefit 
of the orders of those consumers who have been 
holding ~— aes 5 for a fall, and who can no 
longer expec pone them at a reduction. They 
will also ey ‘a nefit of that steadiness of the 
market which is certain to ensue from the convic- 
tion among buyers that the minimum has been 
reached in ironworkers’ wages. But the work- 
men, as a body, have gained but a doubtful 
victory. Truly, those who are fully employed 
have avoided a 5 per cent. reduction; but as for 
the many hundreds, and even thousands, who 
are unemployed, these must remain so, Lower 
wages woul have brought more demand, and 
have set to work some of the idle mills and forges. 
These would have absorbed some of those iron- 
workers who are unable to earn their bread, to 
the relief of themselves and of their comrades, 
and of the public who have the burden of support- 
ing them. Employers will certainly not get a 
profit upon their manufactures so long as so many 
potential competitors are idle, and waiting to re- 
enter the trade. But operators as a class, and 
traders generally, will benefit by any og of 
o e benefits operatives by increasing the 
demand for them, and affording more of them 
But it does not benefit who 
for profit, until it equals, and tens to 
overpase, existing facilities for su ee the 
demand. In this way it is fia: that Dr. 
‘Watson’s refusal to lower to a point pro- 
ionate to the ascertained fall in the ' value of 
ed iron, will redound to the disadvantage of 
the operas rather than to that of the employ- 
h few of those immediately concerned 

are regard the matter in that light. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been more business doing in the 
Glasgow warrant market in the past week than 
for several weeks previously. speculative 
a that have taken place, however, were 

ostly passing bet the 
publie still taking little interest in ao 
means of speculation. Warrants have Brendes 
to the extent of about 6d. a ton, advancing to 
that amount, and again recedi The shipments 
of Scotch pigs continue unsatisfactory, amount- 
ing to only 6540 tons, as compared with 6935 in 
week, and 9268 in the correspondi 
of 1883. The demand is very quiet, an 
hen is not much prospect of the shipments 
becoming materially greater before the close of 
the year. There is a reduction of about 130 tons 
in the stock ah Bag nel Messrs. Connal and 
Co.’s stores since this day week. 

Business was done in the warrant market on 

aa am, 2d. to 43s. 3d. and down to 

94d. cash; on the were 

in 9 . to 42s. 11d. cash; on Tuesday business 

one at 42s. ildd. to 43s., and back to 

is. lid. cash. On Wednesday business was 

done at 42s. 11d. to 43s, jd. as cash. To-day— 

Thursday—the market has por Ps flat, and 

prices declined to 42s. 8)d. cash Gartsherrie 
reduced 2s. 6d. a ton. 

The market values of makers’ iron have been 

ing downward, and the — are as 
follows ; ;—Gartsherrie, f.o.b,. at Glasgow, Avy 
No.1 Be. No. 3, 50s.; Coltness, 58s. and 

TLangioan 58s. and 52s. Summerlee, 54s. 


6d. 
and 41s, 6d Govan, at 6 6d. 
41s, 6d.; Shotts, at Leith, 54s. and 


Carron, at Grange rye "6d. speciall 

44s. 6d 6d.; 
48s, ea and 44s, 6d. 


The Kinneil Iron Company, which has had “ 

furnaces in operation for a considerable time, 

ed them both within the last few yp hing 
I hear it is its intention to stop the manufac- 
ture entirely, until better times arrive, when,it 
can beresumed under such circumstances thatit will 
yield a profit.. This reduces the furnaces in blast 
to 93, as compared with 100 twelve months ago. 

There is no change of any consequence to note 
in the position of the different branches of the 
manufactured iron trade. 

The pens tog in the past week from Glasgow 
of iron and steel goods embraced four locomotives, 
valued at £6800, for Bombay; machinery to the 
value of £18, 300, including sugar mills sent to 
Demerara and Trinidad, the former worth £4350 
and the latter £3660; se machines, £2500; 
steel ,» £1500; and iron manufactures, | q 


£35,500, of which £8800 were Pip , &c., for 
Sydney, £4960 ditto for Bombay ; marine 
engine work for Adelaide, and a quantity of 


miscellaneous articles elsewhere. 

The coal trade is also quiet on the whole, 
although a fair i —? exists at present for house- 
hold qualities. ere were considerable ship- 
ments at some of the , While the others 
have been very dull. pwards of 11,000 tons 
were despatched from the Queen’s Dock at Glas- 

, 170 tons from Greenock ; Irvine, 114 tons ; 

} 6849; Troon, 8186; and Grangemouth, 8149 
The quotations are general without 
Sicko ae change. In the e district a 
heat demand is reported for old coale. 
The shipping oy current at Burntisland vary 
Merry having resolved 

e ig resolv 
to close their Rysholm and Boghead ironstone 


pits at Daly, in Ayrshire, for repairs, a large 
ers it is expected, be thrown 
rarily out of 
e customs revenue, at the Port of Glasgow, 
foo amounted to £87,725, being £6678 
less than in the same month last year. 
the past month, the fresh tonnage 
launched from the Clyde shipyards was about 
13,850, and the work of the eleven months is fully 
100,000 tons less than in the correspon’ riod 
of 1883, Much talk has’ been occasioned in the 
— week by the refusal of the ironworkers at the 
a shipyard of Messrs. John Elder and Co, 
~~ employment at reduced rates. It ap- 
t the authorities of the Burgh of Govan, 
their endeavours to relieve the distress which 
prevails, owing to so many workmen being out of 
employment, approached Mr. Pearce, to ascertain 
whether he could render any assistance, He 
accordingly called a meeting of a few representa- 
tive men, and stated that he was willing to begin 
the construction of a 5000 ton vessel at his 
own risk, if the men would agree to work at 
certain reduced rates, these to be in force 
- twelve months, and three months’ notice 
given on either side before they were 
altered: The men present expressed their readi- 
ness to fall in with the proposal ; but on its being 
submitted toa meeting of the trade, they declined 
to entertain it. This action has aroused a strong 
feeling adverse to the workmen among the public, 
who are in various ways called upon to contribute 
to the a eal of the unemployed. There is 
every likelihood, Peon that Mr. Pearce’s 
terms will be ultimately accepted, and that he will 
be able to keep his works open until the depres- 
sion of trade s have passed away. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

Next in significance to the Bute Dock and Taff 
Vale amalgamation, is the re-starting of the Car- 
diff and Monmouthshire Valleys Railway scheme. 
This is one of the most important railway move- 
ments of late years. A large virgin coal district 
will be opened out by it. on or why a he 
so long is a mystery. We have only toi 
the district that is develope by the ng ale 
Railway without the Taff Vale Railway to 
the Twenty-four ie o! Till and and 
moorland, with deep coal ravines and a swarm of 
industries, and all in a semi-stagnation —coal- 
owners resorting to tramways and other obsolete 
means to _ spare output toport, and those doing 
a 00,080 tone trade—such as —sending its 

tons per annum round to Cardiff by the 
oom of Newport, instead of promptly and direct. 
The chief line will be from Risca to the new docks 
at Cardiff, and if Barry should take its moiety of 

e, ringing in a large tonnage from a 
new colliery district, will make amends, It may 
thus be expected to have the strong sup; of 
the Marquis of Bute, the Taff Vale, the London 
and North-Western, and Brecon Railways; pos- 
sibly will be op; Lord Tredegar and the 
Great Western line. 

The new year promises to bristle with new 
schemes. iff Tramway, one of the most 
successful of undertakings, is g in for various 
extensions, one notably to Penarth. Taff Vale, 
Great Western, Brecon Railway, Alexandra Dock, 
Newport, Barry Dock railways and adjuncts, all 
promise well. Then in colliery promotions there 
is more activity than ever. e Neath Abbe: 
and Duff; tates Company is being floated, 
capital £120,000, with good practical men at the 
helm., Then we have the new Llantwit Coal 
Company, which starts with a capital of £10,000, 
in shares of £10 each, and for small investors is 
certain to be well recommended. The directors 
are Mr. Jones, of Fairwater; Mr. W. H. Williams, 
well known in local colliery enterprise ; and Mr. 
Robert Hooper, Bute Docks. Perhaps few coal 
ventures can be cited as so certain of success. 

A slight improvement is felt in 

coal eys, but, as a whole, trade is 
ee has suffered a good deal in ans 

i. November, and small outputs and short 
time have been the leading features. In some 
cases men have been idle for three days running 
Daring the last few days there has been a tn better 
demand, but rigs ample scope forimprovement. 

I expect shortly to re the results of 
the shot firing at apace ondda men say 

that this is one of the bes collieries in 

the valley, and if the eaten proves his case 
at this co! liery, » showing that shot firing has 
been attended with , then prohibition of 
all shot , except when the men are with- 
drawn, follow. 

Though the coal trade is dull, are main- 
tained ; 10s. to 11s. are the quotations for colliery 
screened coal. 

Steam coal is in better demand, and prices are 
firm. House coal is improving in demand, but 

rices remain With wep Good contracts are 

d. With + to steam coal con- 

tracts, these are to come in. The 

Royal Mail contracts m secured by three 
of the leading Cardiff shippers 

Cardiff showed a falling off in exports last 
week, and this applies generally. Newport tips 
were much quieter. 

I have no improvement to note in connection 
with the iron and steel industries. Things are 
not worse, and some degree of life can be seen at 
all of ie works, though stock making is, in some 

juarters, Makers know that 
vir cannot be e cheaper than at present, and 
any alteration in price must be upward. No 
further a igi have taken place, and the Tre- 
forest Works, which were to have been stopped, 
are still going on. 

There is a preliminary movement to get a 
colliers’ ea into the House of Com- 
mons. Colliers had the opportunity a few — 
ago, when Mr. W. T. Lewis came forward; 
they preferred to a cha representative, — 
have sorrowed and suffered since. The industries 
of Wales urgently require a representative in the 

Tin-plate is ing again ov one. Stocks are 
increasing and prices lowering. Cokes are quoted 
as low as 14s,, and some of the neediest are sup- 
a to be — below this, 

were injured at a at aaa 
philly. last week, through ‘alleged shot 


THE PATENT JOURNAL. 


".* It has come to our 

Patent-office Sales Department, for Patent 

have caused much unnecessary trouble ai 

both to themselves and to the Patent-office 

the number of the page of THE at 
require is referred to, instead io 


Index, ‘oad giving the numbers there found, which _ 
to the pages, in place of turning 


Applications for for Letters Patent. 
name address communicating party are 
printed in italics. 


24th November, 1884. 

15,464, VewriLation, &c., J. G. Lorrain, London. 

15,465, EXPANDING Dinixo Tasies, B. Blackburn, 
London. 

Process of Dyzino, ‘A. M. Clark.—(A. 

aris, 

15,467. Envevopgs, E. P. Hawkins, London. 

15 468. Curtinc and Dressing Stone, &c., Rettte, 
London. 

15,469, Stow ComBosrion Stoves, E. Edwards.—(R. le 
Jariel, Rennes.) 

15,470. Gavaina the Lenorn of Ark Pree throughout a 
Train, A. P. Kapteyn, London. 

U,471. Lupricatons for SHEAKING Macuines, C. Kurtz, 
London, 

15,472. Reoutation Tension on Boretns for Srrnnivo 
&c,, Frsrous Mareriaus, J. Barbour and J. Berkeley, 
London. 

15,473, Tricycie for Carryrno Parce.s, J. K. Stanley, 


sFacTURE of Cigarettes, R. Barkof, Lon- 


dor 

1, 475. Propuction of Corp, H. H. Lake. Raydt, 
Hanover. 

15,476. Evecrrig Arc Lamps, J. H. Selwyn, “London. 

15, 477. Sarety Lockino Apparatus for RaiLway 
Ponts, C. Carr, London. 

15,478. Prorecrion of Vessecs of War, W. Hope, Lon- 


on, 
15,479. Bepsteaps, J. Corp, London, 
25th November, 1884. 


15,480. Memprane TeLEPHoNes, 8. P. Thompson and 
P. Jolin, Bristol. 

15,481. Duprex Burners, W. K. Fulley- 
jove, 

15,482. 
ha 


m. 
Fotpinc Packine Cases, J. G. Watkins, Bir- 
™ 


APS OF VAxves, T. Gameson, Birming- 


SHUTTLE Boxes, F. Leeming, 


ax. 

15.485. Ionrtion VaLves as used in Gas Enotnes, A. 
Eckford and J. Hunter, Edinburgh. 

15,486. SaDDLERS’ T. and W. 
Dixon. Walsall. 

Li, Governor for Water-wHeets, C. L. Hett, 


15,488. Connection for Warer-cLosets, C. L. Hett, 


15,490. — Inons for Harr, W. Brierley. —(R. 
‘Arndt, Breslau.) 

15,491. Vertical SreaM Generators, B., G. F., and 
J. H. Riley, Leeds. 

PenHo.pers, W. P. Thompson.—(M. Wettich, 

+) 

W. P. Thompson.—(@. H. Pattison, 

15,494 CenrrirucaL Dratvers for Grain, W. Row- 

15,495. TexTILE MarTeRiats, J. Sandeman, 

15,496, and PURIFYING Gas, A. 
MeDougall, Penrith. 

16, Ovens for Heatina Incors, P. Kirk, Man- 

Mixers’ Sarery Lamps, W. 8. Laycock, Lon- 

15,499. ess and Snovets, D. Ward and G. Hay- 

15.5 0. CLocks by Execraicity, W. P. 
‘ond, U.S.) 

Stoves for Heatina, &c., C. Partington, 

on, 

15,502. Makino &c., J. Milne, Glasgow. 

15,508. Compivep AvuToMATIC Sash FasTeNER and 
Lrrrer, J. M. Bryden, Glasgow. 

15,504. Mera. from Ones, J. J. Shedlock, 

15,505, Vavs to Prevent Noise of Water filling a 
Cistern, 8. Owen, don. 

15,506. peed 8. Owen, London. 

15 (SUT. ANTI-FRICTION G. L, Brownell, 


15,508, Starr-Rop FAsTENER, 
15,500. Dentat Tooxs, J. G. 


don. 
Arresters for Enarves, F. Garrett, 
mdon. 
15,511. Screw Lever Rotary Stream Enatneg, T. T. 
Tucker, London. 
15,512. Gates, J. Nicholas and H. Lafone, London. 
London. 


15,518. Goops Trucks, W. F. Clarke, 
15,514. Workine Torpepogs, 8. — London. 
Sreamers, &c. 


15, E. B. Cullen, 
ueens. 
15,516. Heexs and Inner Sores of Boots and SHogs, 
and J. Whitehead, London. 


15, 517. TUBULAR STEAM Borzers, B. J. B. Mills.—(C. 7. 
‘Burchardt, 

15,518. Moutps for Castine Cannon, A. W. L. Reddie. 
T. Babbitt, U.8.) 

15,519. WHEELS for Bicyciss, E. J. Curtin, London, 

15, 520. Continvovus H. J. Haddan.—{A. Dufour, 


Dole. 
Breakine or Crusninoe Ores, T. Archer, jun., 


mdon. 

15,522. Permanent Way of Rartways and Tramways, 
W. L. Wise.—(Z. Boyenval and Messrs. Ponsard and 
Co., Paris. 

15,523. the STRANDED we USED as 
Strays for Pores, &c., H. C. Jobson, 


don 
15,524. for Execrric Arc Lamps, J. Brockie 
and M. W. W. Mackie, London. 
15,525, WATER-cLOsET Apparatus, W. R. Lake.—(F. B. 
Hanson, U.8.) 
15,526. Compinep SHeet and Envetorr, W. R. 
ke.—(D. W. Clegg, United States. 
15,527. Burners, W. R. 


ustria, 
15,530. ArracnMeENt for G. Lahive, London. 
15, 531. Ye Susstancss, W. R. Lake.— 
mdon. 
15,582. REVERSIBLE Lerrer SHEET and W. R. 
Lake. W. Clegg, United States.) 
15,533. Snips’ Bertus, W. R. Lake.— 
(W. T. Milligan, United States. 
15,534, Umprewuas, J. Koppel, Forest Hill. 
15,535. Propettine Boats by Manvuat Power, J. 
‘Adams, London. 
15,586, Marones and Maron C. J. Lungley, 
London. 
587. Lusricators, D. 
538, TWENTY-FouR H TALS for Ciocks, 
T. Buckley, London. 


15,539, Paper Knives, J. Wheeler, London. 
16,540. Cuairs, CARRIAGEs, and J. 
on. 
541, Sream Pacxino, A. Albutt.—( Wirth 
Frankfort-on-the-Man.) 
15. 542. Hotpers for Fitas, A. J. Boult. 
G, Bastinan and W. H. Walker, United oy 
15,543. VALVULAR ARRANGEMENTS for Taps, &. PF. 


, Lon 
15,44. Euzcrascrry Gavags, J. and H. M. Goodman, 
545. Pocket Kyives, B. McGovern, London. 
26th November, 1884. 

15.546. Propetiinc Composition and Carrripogs, G. 
Quick, Chipping Campden. 

15,547. TeLerHone Switcues, T. Ballard, Bristol. 

15,548. Carryina Lap.es, &c., W. Brown, Stockton- 
on-Tees. 

15,549. Raisinc the Temperature of Liquips, 8. B. 
Woodhi ead and W. Baker, Liverpoo! 

15,550. AUTOMATICALLY CLOsING the Buna-HOLEs of 
Barres, T. B. Sharp, Smethwick. 

15,551. Exornes and Pumps,"T. ‘Thorp, Whitefield. 

1s, 552, DupLex Enoines, P..Dunlo; London. 

15,553, Bvorrers, G. Green, Bristol 

15,554. Warcues, J. Robinson, Halifax. 

15,555. PorTaBLe and .Dissuncrive TeLePHoNys for 
RAILWAY Trains, W. H. Blackwell and H. H, and A. 
Turner, Denton. 

15,556. Guarp for Carvino. Forks, E. Baller, Bir- 
mingham. 

15,557. FLoatinc BreakwaTeRrs, J. Cameron and D. R. 
Dawson, Glasgow. 

15,558.~ for Screw J. 

derson, Glasgow.. . 

1, 559. ATTACHING Copper SHeatTuine to the Botroms 
of Iron Suips, W. Browett, Swansea. 

15,560. TREADLE Action, &c., D. J Fleetwood, Bir- 
mingham, 

15,561. Reaprso Lamps for Rartways, W. P. Mather, 
Manchester. 

15,562. STEAM Generators, J. Blake, 

15,563. Link Datvine Betts, J. K. Tullis, 

15,564. Markine the Game of BILLiakns, T 
Nottingham. 

15,565. Kart Fasteners for Rattways and Taamways, 

. Corteen, London. 

15,566.' Apparatus for E.ecrric Arc 
Lamps, G. E. Vaughan.—(The Austriaa Small-arms 
Manufacturing Company, Steyr. 

15,567. New Primary Batrery, 
W. Pridham, London. 

15,568. Pusnes a plicable to Frrrmses for EcecrricaL 


Beuts, &e., G. and W. Raw» rth, Brixton. 


15,569. Or. Feevers, E. T. Darke, Londen, 
15, Pavinos for &c., A. J. 
mdon. 


15, 371, ‘PUMPING Enatnes, W. Brown, C. N. May, | and 


A. Butler, London. 

15,572. Pen-no.pers, R. Gosky, London. 

15,573. ELevatep H. J. Alison.—(A. and 
C. Milinaire, Paris.) 

15,574. Genekatino ELectriciry by MorTive-POWER, 
W. A. Duncan, Southport. 

15,575.. ALARM Guns, A. Farquharson, London. 

(5,576. Resexvorrs for the Storace of Perro.evm, 
awe., A. A. Croll, London. 

15, 577. PREVENTION of Accipents in Hoists, W. Dean, 
Bradford. 


15,578. Meratiic Stanparps for Fencino, &c., W. 
Baylies, London, 

15,579. TeLepHony, C. A. Day.—(J. Lowth and W. D. 
Ewart, U.S.) 


15,580, TELEPHONY, C. A. Day. -U. Lowth and W. D. © 


Ewart; U.S. 
15,581, TELEPHONES, C. A. Day. —{(J. Lowth and W. D. 
‘Ewart » US. 
15,582. TeLepHones, C, A. Day.—(J. Lowth and W. D. 
‘Ewart, U.S. 
1b, C. A. Day.—(J. Lowth and W. D. 
wart. 


8.) 
15,584. Porirication of Sewace, F. W. Lacey, . 


mdon. 
15,585. Smooruine Yarn in Sprynina, &c., MACHINES, 
J.J. bent, London. 
15,586. CHAMBERS in the of 
Wurre Leap, E. V. Gardner, 
15,587. Sucar, C. Aubert and V. 
Giraud, Lyon.) 
15, eee Rouppers of Boats, E. W. Wheatley, 
mndon. 
15,589. Neckties, F. W. Jones, London. 
15,590. A. C. Phillpotts, Lo: 


ndon. 
15,501. CotLaR, &c., Srups, &c., J. H. Forrester and 


H. Free, Birmingham. 
15,592. ELEcTRO-TELEPHONIC A. A. Camp- 
bell-Swinton, London. 
15,593. STATIONERY, &c., Busprne, F. H. Brooks and J. 
8 er, London. 


15,594. Enapiinc Cuarns, &c., to Sostars Tenstce 


when Supsect to Sxocks, J. G. Lock weed, 

mdon. 

15,595. Fire-arms, W. R. —{The Winchester Re- 
peating Arms Com: 


Forming known as Reverine, J. B. 


bertson, London. 

15,597. Contact and Reversinc Gear for Dyxamo- 
ELECTRIC, &c., Macutnes, E. J. Houghton and T. M. 
London. 
5.598. ‘ACTURE Of Lacg, G. Bentley, Leadon. 

27th November, 1884. 

15,599. Distnrecrants, A. D. Cohen, 

15,600, Cooxine Rancgs, F. R. Baker, Birmingham. 

15,601, WHEEL and PuLtey Bosses, &., E. Cope and 
‘A. Hol ollings, Liverpoo! 

15,602. Wasninc Apparatus, J. Turner, Manchester. 

808. Quittep Metron Sxriret, D. "Barker, Man- 


CaRRIAGE Foot-waRMeER, W. K. Fulley- 
love, Rugby 

15,605. Exranpinc MANDRELS, H. B. and A. B. Barlow, 

Manchester. 

15,606. SELF-INKING, E> ne, &c., M. 

Wright, Sheffield. 
15,607. LeaTHER-pREssinc B. Hunt, Glasgow. 

15,608. Preparation, &c., of CHocotars, &c., W. Lu- 

cock, Birmingham. 

15,609. MeasuRING J. il, London. 
15,610. Cranes, W. ianchester. 
15,611. Wer 
15,612. Sarery Fuses for en oa @. C. 


lar, London. 
WarTer-waste Preventers, F. T. Watts, Car- 


15,614. WeicHinc Macuines, W. P. Thompson.— 
(Jules Dusautoy, Paris.) 

15,615. ig W. P. Thompson.—{Mesers. Sell 
Brothers, Barmen. 

15,616. Boxes for 
Walker, Liverpool. 

15,617. Revotvuxe Guoses, &c., for ApveRTisixe, J. 
B. A Adams, Live: 

15,618. VeLocipepes, H. Leeming, Manchester. 

16,619. Reo of Steam &c., A. 

m, 

1, and other Borers, T. Wood, Tyne- 
mow 

Fasrics, H. H. Waddington, 


anchester. 
Uppers of Boots and Sxors, 8. Chamberlain, 
ndon. 
15,623. Instantanzous Grip Beir Fastener, G. 
Smi Leicester. 
15,624. Tricycies, J. A. Leeming, Halifax. 
15,625. Drivinc Gear for Bicycies, N. Frost, Bir- 
ngham, 
15, li TurnstiLes, J. Mowat and J. A. Fulton, 
15,627. Corrine Drawinos, J. W. Parkins and T. H. 
London. 


gins, 
15,628. CoLovaING G.. J. C. Marie, London.— 
23rd May, 1884. 


NTAINING, &c., Topacco, W. W. 


R. U, ward and C. © 


/ 
| 
: 
4 
rges 
| 
| 
f 
15,528. ComBrneD LeTTeR PaPer and ENVELOPE, H. H, 
Leigh.—(B. Fleular, 
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Sroprrrine Borries, J. Rebbla and T. Milnes, 


ax. 
15,630. Lock-up Brusx Hover, F. N. Seyde and H 
P. Lavender, London. 
15.631. Liouts from Gas Fittres, J. J. 
Royle, Manchester. 
15,682. Hicu-pressure Sream Kerriss, J. J. Royle, 
anchester. 
15,683. Gas Motor Enornes, O. T. Newton, London. 
15,634. Liwe, &c., Kruxs, W. Cunningham, London. 
16 685, Waste - waren Preventer, R. Chantry, 
naon, 
Maxkiye Arricies of Metat, H. R. Hiorns, 
ndon. 
15,687. for IncanpEscent Evcectrric Lamps, H. 
H. Leigh.—(J. D. Petersen, Hamburg.) 
—- Apparatus to be used in MARINE PROPULSION 
J. Keen, London. 
15, 639. ToBacco Prrss, F. Upton, Lon: 
15,040. Ve Locipepss, J. Asbury, 


15,641. Borries, F. J. Beaumont and F. 
allows, London. 
Nerrixe, J. B. Brown and W. Scaries, 


15,643. Um H. Williams, London 

15,644 Meratuic AuLoys, A. G. Brookes.—(H. J. F. 
Niewerth, Hanover.) 

15,645. Cowwecrinc FERRULES for Vatves, &c., F. G. 
8. » London. 

15,647. Expostves, C. W. don. 

15,648. Dynamo-ELEcTRIC W. Mather and J. 
and E. Hopkinson, London. 

15,649. Empromerep Epoincs, W. R. Lake. —(D. 
Guggenheim, U.S.) 

15,450. Frerous Marteriat from Pants, 
W. R. Lake.—(J. 0’ Neil, U.S.) 

MecHanicaL Motors, W. R. Lake.—(J. Morgan, 


15,652. Crzansinc Groovep Cruixpers, C. D. Abel. 

Société Harmel Fréres, Warmeriville.) 

15,653. Hot-arr Se_r-reepine, &c., Furnace, C. L. 
Bergmann, London. 

15,654. Treatine TextTILe Mareriazs, H. J. 
J. Brandt and G. W. von Nawrocki, Germany 
15,655. Facitrratine the Teacuinc of History, J. 

Morel, Louhans.) 
656. Execrric Bets, E. Haynes, London. 


28th November, 1884. 
15,657. Perrorarep Sree. Guipe Bars, H. Hill, 


ion. 

15,658. PuxcHine or CounTERSINKING Ho es, H. J. 

SULPHITE of Catcium, J. W. Kynaston, Liver- 
poo! 

15,660. Spoons or Servers for Rice, &c., J. Ryland, 


15,661. ETaLtic Brackets, P. E. Ayton, Bir- 
CHAINS, m, Birmi 
15,663. Wasnenrs, H. 8. 
15, 664. Evecrric C. Sibley A. Swinford, 
Cheltenham. 

15,665. Woop Pavements, J. J. C. Davis, London. 
Non-vacuum Evecrric Lamps, E. Fahrig, 


es. 
L, Carson for Ixcanpgscence Lamps, E. Fehrig, 
MovLprxc &e., R. Lamont, 


“: STRAIGHTENING Leap Catmes, W. J. Ashley, 
15,670. Foorsats, J. Keane, Birmingham. 
15,671. Tram-caR, &c., WHEELS, F. G. Myers, 
Northampton. 
15,672. Mgasvnine Liquor, G. F. Andrews, London. 
een of Gases, E. Crummack, Man- 
ester. 
15,674 Coms-curtinc Macuryes, R. Clarke, Sheffield. 
15,675. &c., D. Appleton, Man- 


15,676. Merauiic Boxes, W. H. and-B. Jones, Wolver- 

15,677. 
A. G. 


n. 
or Wrapper, H. Chattell and E. L. 
. de 8. de Corten’ , London. 

15,678. Drivinc 8. Littlewood, Halifax. 
15,679, ComprEssEeD Foop for Horsgs, &e., C. P. Rogers, 


tah, for Passencers, W. E. Williamson, 


Sieerers and Carrs, J. Williams, 

15,682. Size, W. Gratrix and J. Best, London. 

15,683. CounTERBALANcE WeiGcats, D. Quare, London. 

AnaLysinc, &c., Prism, J. Swift, 
ndon. 

15,685. Bicycies, E. W. Tabor, London. 

5 Way of Licut Rattways, M. Clark, 
mdon. 


15,687. Cuoten, A. 8. Bowley, London. 

15,688. Borries, D. Rylands, Barnsley. 

15,689. Borries, D. Rylands and R. Potter, Barnzley. 

15,690. Hanp GRENADES, A. PF. Spawn, San "Francisco. 

15,691. SeRRaTED Horsesuor Iron, &c., J. R. Way, F. 
‘Algar, and 8. Hill, London. 

15,692. THERMO-ELECTRIC Pices, J. Lea and G. C. 


15,693. Wet Lamps, &c., R. H. me London. 

15,694. Leprcatine the PREsENCE as, J. D. Bella, 
T. and W. Chaloner, London. 

15,695. Hycromerer Apparatus, J. Kernaul, London. 

15,66. Cicarertre, W. Beck.—({C. and A. Bletry, Paris.) 

15,697. VeLocirepe, A. U. A. Holzapfel, Newcastle- 


upon-Tyne. 
15,698. Heatinc Box and Smoorurne Irons by Gas, F. 
ion. 


15,699. Compounp Locomotives, A. J. Bickmore.—({4. 
von Borries, Hanover.) 
15, ‘700. Stop-work of Gorxc BARREL Warcnes, &c., 
A C. Hatch, Maidstone. 
15,701. WarTer Waste 8. B. Goslin and 


. , London. 
15,704, Consumine SMOKE in Sream Borer FURNACES, 
W. Noble, London. 
15,705. Watones and Ciocks, J. Kendal and M. Laval, 
London. 


15,706. Water and Dirt Proor Steeveand Curr Pro- 
Tector, M. A. Lovell and M. Laval, London. 
15,707. Courtixes for Pires, F. P. Preston and A. T. 
Cornish, London. 
15,708. Corrmse and Sawime Cioran, &c., G. J. Hill, 
anchester. 
15, _ Horst-nors, &c., J. V. Vipan and E. P. G. 


idon. 
How end A. W. L. Reddie.— 
(A. Haarmann, Osnabriick.) 
“hs, Til. Apparatus, A. A. Camp- 
bell-Swin' ton, London. 
Prosectices and Fuses, R. Elliott, 


ion. 

15,713. Pamary Voutaic Batreries, D. G. FitzGerald 
and T. J. Jones, London. 

15,714. FLEXIBLE Brace.ets, &c.,G.J. Payton, London. 


29th November, 1884. 


5,715. SresocraPuic Macurve, F. Roberts, London. 

15,716. PortaBLe Rattways, W. P. Thompson.—(A. 
Haarmann, Osnabriick.) 

Securmse Formes of 

. B. Freeman, ton. 

15,718. Warer ‘Inpicarors, é&c., Mackenzie, Fallings 

eath, near Wednesbury. 

15,719. of Zixc, Knight, Liverpool. 

15, 720. Motion on 
and Rovine Frames, 8. Tweedale, 

15,721. Picker Srvps, of L Looms, T. 
Duerden and W. Heaton, 

15,722. Runes for and Frsams, E. 
Tweedale, Halifax. 


in 


15,728. Avromatic Fire EXTINGUISHERS, | A. J. Bast- 
wood, Manchester. 

15, Nae ‘JacQUARD Macumes of Looms, T. Taylor and 

Whittle, Manchester. 

15, 738 SreaM CYLINDERS for Purposss, A. 
Entwistle, Manchester. 

15.726. GLazep Brick WaALLs, W. D. Cliff, London. 

15,727. Tapies, &c., C. A. Jones, Gloucester. 

15.728. Pree FounpiNo, J. Whitley, Leeds. 

15,729. Vewriatine Apparatus, M, J. Adams, York. 

15,730, Evep Fisn-nooxs, J. Warner, Redditch. 

15,731. Apparatus applicable to DouBLinc Frames, W. 
Barlow and Broadbent, Manchester. 

15,732, Wire, T. C. Horsfall, 8. H. 
Bickham, jun., and W. Houldsworth, Manchi 

15,733. BEATING CLEANING W. and 
Bowie, G 

15,734. of Spur Gearrine for Repucinc 
Motion, T. Milburn, C. W. , and E. Mundy, 
Manchester. 

15,735, ApsusTING CHAIN Gear for Bicycigs, &c., 
H. W. James, 

15,736. Watcues to Inpicare Stanparp Time, &c., 
G. M. Whipple, London. 

— Sion Piares to Watts, &c., R. J. 

don. 

15,738. Leatuer for Tor-caps, &c., H. A. 
Oldershaw, London. 

15,739. PortLanp Cement, W. G. Margetts, London. 

15,740. TuBuLaR Brace Wes, J. H. Brierley, London. 

15, 741. Vatves, W. D. Cliff, London. 

15.742. Bexts for Drivinc GROOVED ts, 8, Row- 
bottom, London. 

15,743. Sprivc Motor, W. R. Holyoake.—(7. K. Austin, 
United States.) 

15,744. Vatve Gear of ere Enornes, J. Tweedy 
and J. Patterson, 

15, Deoonariox of &c., E. Reese, 

mdon. 

15,746. Wrxpow Currarns, F. H. Goodyer, London. 

15,747. Steam Lupricators, J. 8. Miller, London. 

15,748. Brusues, F. Wilde, London. 

15,749. Firrine Wasu-stanps, &c., H. A. Whitaker, 


London. 
15, ee for Borres, B. Wood and D. Rylands, 


15,751. Drary Traps, J. Howie, 

15,578, LappERs or STEPS, J. Cam 

15,754, INCANDESCENT ELECTRIC ps, G. Davidson, 
R. C. Jackson, and J. B. Duncan, London. 

15,755. GuLLY TRaPs, T. Durrans, London. 

15,756. Ferry Rart, H. J. Haddan. 
J. Caudwell, .) 

addan. Sack, Plagwitz-Leipzg. 

— Srencits and Srencit Frames, J. Bartlett, 

ondon. 


me Bock System SPELLING Toy, A. C. Calmour, 

ondon, 

15,760. ARMaTURES of DyNAMO-ELECTRIC Macaines, T. 
er, London. 


15,761. 8. E. Gunyon.— 


V. Cernay, Houilles.) 
15,762. 1 ‘Dir Cannes, L. J. Pirie and H. Roberts, 
ion. 
15,763. TeLEscopic Fire-escaPe, E. Bayley, London. 
15,764. Propucine Vacuum in the Incan- 
DESCENT Exectric Lamps, G. Davidson, R. C. Jack- 
son, and J. 6. Duncan, London. 
15,765. LayTerys or Lamps, R. E. Keen, London. 
15,766. Bicycte Hanpves, F. Haslam, London 
15.767. Steam Encuves, A. M. Clark.—(¥. & “Arnold, 
Canada.) 
15,768. Motors, T. J. Handford.— 
(7. J. Sprague, United States.) 
15,769. ManipuLation of Captive Batoons, J. L. 
Clark.—{L. B. Clark, Brussels.) 
MecaanicaL Trower for BULK Carcogs, A. 


don. 
15,771. LETTING-OFF Motions of Looms, T. H. Brigg, 
London. 
15,772. Votraic Batrerres, D. G. Fitz-Gerald and T. 
J. Jones, London. 
Locomotive Esornes, J. A. Longridge, Lon- 


15774. Brower for use in Licutine Fires, H..- 


Neumann, London. 


lst December, 1884. 
15, Rooks, &c., J. A. McKean, 


15, to Fixcers in Hanp 
Sewixe Egerton, jun. 

15,778. REFRIGERATING and ConceaLine E. 


tenille, 

15,779. Boots and Saors, W. Freeman, Leicester. 

15,780. Governors, E. Wright, Worcester, U.S. 

Lb, 781. Box-narLinc Macuines, F. Blood, Liverpool. 

15,782. Lock and Latcu Furnirure, W. derson and 
T. A. Moffit, Aston. 

15,783. CLEanInG Tix and TeRne Piares, W. H. 
Bolton, A. Evans, and T. it, Cinderford. 

15,784. Kwrrrinc Macuixes, W. White, London. 

15,785. Twist Lace Fasrics, T. 8. Birkin, London 

15,786. Trouser Stretcner, J. Lucas, Birmingham. 

15,787. CuTTING Pie of Corrox or other Corps, F. 
Osbourn and J. H 

15,788. Groves, 8. M , Atherstone. 

15,789. PETricoat DRAWERS, E. M. Paice, London. 

15, 790. Horse-nircuinc Device, 8. T. Osburne, 
London. 

15,791. Fastener for Leocarnas, J. M. 
Dennison, London. 

15,792. Friction CLutcues, F. G. Riley, London. 

15,793. STRETCHING &e., H. C. Nevile 
and E. Whitworth, Grantham. 

15,794. the Sreep of R. H. Cc. 
Nevile, Grantham. 

15,795. Darvixe Motion for Warrnarne, &c. 
J. Wilks, South Stockton-on-Tees. 

15,796. Power to Macuinery, E. 


n. 
15,797. Execrric Currents, W. H. Scott 
Pa 


and E. A. London. 
15,798. —— and Lowerine Boats, J. Donaldson, 
ae. Puaxo Actions, J. Y. Johnson.—(W. Fischer, 


15,80 500. Borers, &c., with Leap, I. 8. 
McDou London. 

15,801. WixpMILLs, A. C. Henderson.—(J. Tivole, Lyon.) 

15,802. Macurvery for Cuttivatinc Lanp, J. Barber 
and W. ey London. 

15,803. Sasues, J. B. Robinson, London. 

15, 804. Savery Lerrer Pitan, &., O. Reimen- 


15, 806. Or Lamps, . Battye, London. 
15,807. SPacine or SCALING Ruxers, T. Durrans, Lon- 


15,808. Wells, London. 

15, 809. Bicycies, &c., J. Cornforth, London. 

15, ‘ae Par ‘AGENT for TREATING Sewace, J. W. 
iter 


15,811. Boars of Praxorortes, N. Berry, 


15,812. — &., W. L. Wise.—(A. Skro- 
banck, Vienna. 
15,813. the Frames of Unmpreas, W. L. Wise. 
F. A. Boin, Vincennes.) 
15,814. Piat-racep Paste W. Pick- 


London. 
Books, &c., A. J. Bickmore. 
(C. Gerster and W. Leo, Stuggart.) 
A. J. Bickmore.(B. Semal, 
) 
15,817. Rotter for Grrxpine Corn, W. R. Lake. 
—({L. Nemelki, Vienna. 


15,818. Swine Jour A. Feist, London. 
15,819. Rouis for Dryixa Paper, &., J. A. and J. 
Hopkinson, London. 


AMERIOAN PATENTS. 
Prom the United States’ Patent Office Oficial Gazette.) 


806,427. Axix Box, Léon Raymond and André Hen- 
rard, Brussels, Belgium.— Filed February 4th, 1884. 
Claim.—An axle box having one or two movable 
partof the box 


hindrance from the third bush C, or from the box, 
and to allow the upper bush C horizontal play without 
hindrance from the two other bushes or from the 
box, substantially as described, and illustrated by the 
drawings. 


306,443. Gas Enorxe, Wm. L. Tobey, Boston, Mass.— 
Filed March 14th, 1884. 
Claim.—{1) The engine cylinder and valve chest, 


and inlet and exhaust ports | to and from the 
said valve ports connec’ it with the 
ends of the cylinder, combined with the valves 


arranged in said valve chest with relation i to said ports 
as shown =< described, and valv 

ism whereby communication is alternately established 
and cut off between the inlet and portions of the 
said valve chest adjacent to each end of the cylinder, 
and one end cylinder is with the 
exhaust taltiched 
between the a portion of the ne chest and 


the inlet port, and also between the other end of the 
cylinder and the portion of the valve chest adjacent 
ereto, which is then cut off from the inlet port, 
substantially as set forth. (2) In a gas engine, the 
engine cylinder, and a tank or reservoir for an explo- 
sive gaseous mixture, and an intermediate chamber 
and valve mechanism, whereby the said chamber is 
al tely placed in communication with the said 
tank and cylinder, without at any time establish: 
direct communication between the said tank an 
cylinder, substantially as described. 
nee. Sarery Vatve, Jas, White, Canton, Ohio.— 
‘iled December 12th, 1883. 
a having the the combination of the 
cylinder G ha eae g, communicating 
with the blow-off pi team passage connectin 
said cylinder with e boiler, the head or piston 
working in the cylinder, the ‘spring situated within 
the head or piston to 


coun’ substantially as 
[306,447] 


linder G. the 


with the interior of the barrel 
the draft in the furnace, and the 
head 


806,482. Packine ror Pistons, Wa Gray, Prtte- 


a Pa.—Filed April 10th, 1 


segregated non-metallic pan diagonally 
across entire width of the the ring. 
06,541. Governor, John P. Simmons, 
Francisco, Cal.—Filed ‘May 23rd, 1384, = 
Claim.—In a governor, the. excentric 
to the main engine shaft, and the curved weigh 
arms connected with the hub of the excentric by 


straps attached to the arms and to segments, so as to 

e segmen’ a returning coiled 
around their pins, as herein set forth. 
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Epps’s Cocoa.—GRATEFUL AND COMFORTING. 
—‘‘ By a thorough knowledge of the natural laws 
B ae 2 which govern the operations of digestion and nutri- 
98) A 7 fe tion, and by a careful application of the fine pro- 
= perties of well-selected , Mr. Epps has pro- 
vided our breakfast tables with a delicately- 
PEC i mS flavoured beverage which may save us many pay 
Peart doctors’ bills. It is by the judicious use of suc’ 
uilt up until strong enough to resist every ten- 
t forth. Th binati: f th lind: barrel 
G ‘he which | dency to disease. Hundreds of subtle maladies are 
resists the pressure of the steam on the floating around us ready to attack wherever there 
graduate scale, the index, the support for a weak point. We aveure many a fatal shaft 
connected with the head or safety valve H, thi g ourselves well fortified with pure blood 
way for the steam communi rly nourished frame.”—Civil Service 
ve H, operate the 
roguinting means, substantially as set forth, 
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THE SMITHFIELD CLUB SHOW. 

Tue 87th show of the Smithfield Club opened on 
Monday, in the Agricultural Hall, Islington. Good autho- 
rities state that the display of fat cattle is by far the finest 
ever seen in London in Pectin at we have no inten- 
tion of gainsaying this assertion. Nothing like this can 
be said of the display of pope! b which is not larger 
than usual, and presents no novel fea- 
tures on which to descant. my (apo 
the same engines are shown in same 
places year after year, and our notice of 
the Smithfield Club Show of 1884 must be 
brief simply because we have found 
nothing to write about, and our readers 
would not thank us for converting our 

into a species of catalogue. So 
much attention is being devoted now to 
the question of ensilage, that we e 
to find a many things conn with 
it at the Show. A very 
samples of i was e 
of the 


Walden, Lord ,» Madame de Fal 
Lord mn of Tatton, the Duke 
Westminster, Sir H er, Sir 


teresting report i 
Royal Agricultural Society—and 
others; but of the a needed to 


fixed the cylinder or cylinders and valve chest. The whole 
was thus surrounded with boiler steam. The m. has 
been to some extent abandoned, but in the engine under 
notice it has been revived. The engine is of the dimen- 
sions given below. 

In this engine the two cylinders, steam chests, and 
connecting steam passage between the high and low-pres- 


sure cylinders are all cast in one, and are entirely immersed 


| 1 


SECTION OF CYLINDERS OF MESSRS. HORNSBY AND CO.’S COMPOUND ENGINE. 


iron fore carriage and road wheels, The outside 
fire-box top proper is still retained, the dome bei 
rivetted on the top of it, so that great ; 

ness is thereby obtained to take the working strains of the 
engine; this dome is also of such a shape as to require but 
little staying circumferentially. The boiler is of steel, and 
is stayed for a working of 140 1b. to the square 


; FEET 


inch. The construction of the cylinders will be readily 
understood from the accompanying sec- 
tional engraving. No complete test, of 
the ine on the brake has yet been 
made, but the results, as far as they 
have gone, are extremely satisfactory, 
as they ought to be; the steam heii g 
used under conditions highly conducive to 
economy. 

Messrs. Marshall’s engine we have illus- 
trated on page 444. Our engraving has 
not been prepared from the drawings 
of the engine actually exhibited, but 
from another; the points of difference 
are, however, only in some small details. 
The engine is only 3-horse power nomi- 
nal, but the design has been so thoroughly 
well worked out by Mr. Marshall that it 
deserves the space we have given it. The 
principal dimensions are as follows:—The 

inder is 64in. diameter and 9in. stroke, 

ia 
so that by the rule Sa" =nominal horse 


er, this engine is over 4-horse power. 

e diameter of the crank shaft is 2hin.; 
that of the fly-wheel, 3ft. 9in. and it is 
5jin. wide. e total heating surface is 
* 65°39 square feet, and the grate area is 2°39 
The fire-box is made exclu- 
sively of Lowmoor iron, and is strongly 
stayed on the be oe support a 
working pressure of 90 square 
inch. fine barrel are ve the best 
Yorkshire iron, the others being of equa! 
uality. The longitudinal seams are 
louble rivetted, and the whole of 


running from side to side of the silo, the work out is of very high 
There is a wheel at each end of each beam, and | in the raised fire-box casing or steam dome of the boiler, | quality indeed. The cylinder is cast of selected hard 
over these wheels pass chains, the lower ends of which | so that the most efficient steam jacketting possible is | metal, the piston barrel or liner being in a separate piece, 
are firmly anchored in the ground. Thus there is one set | obtained, especially as the passage from the | and forced into the main casting, leaving an annular space 
of chains at each side of the silo. When the silo is full, | high-pressure cylinder exhaust to the low-pressure steam | round the barrel, which forms the steam jacket, thus 
boards are laid on its contents, run- ensuring a perfectly sound 5 
ning fore and so to speak, and an entire jacket of steam, and the 
the beams are placed across these. absence cavities for the lodg- 
A chain is then brought up at each ment of condensed water, m' 
end of the beam over the wheel and The arrangement of 
before named. The two ends of cylinder and connections is novel, 
the chain are united in the middle embodies several improve- 
of the width of the silo by a railway ments, the stop, equilibrium, and 
draw bar, and by screwing up this safety valves being self-contained 
e requisite pressure cluding steam jat ing 
aj Worefer to this matter of from one inlet from the boiler 
here more to point a moral 


the Agricultural Hall, altho 
there are now about 600 in England, 
and Scotland. 


boro’, perhaps, attracting and 
deserving as much attention as any 
other. It differs in no way from 
other engines of similar power 
already exhibited by the firm save 
in a few small details. Messrs. 
Fowler and Co. show none but com- 
pound engines, presenting, however, no features of novelty, 
- the same may be said of many other engines in the 
ow, 


There were, indeed, only two distinctly novel engines 


Fic.l 


MESSRS. GARRETT’S WHEEL. 
exhibited of the portable type, the first by Messrs, 
Hornsby and Co., of Grantham, and the second by a new 
firm, Messrs. J. T. Marshall and Co., Nottingham. 

The first of these engines is a compound 8-horse portable, 
which we illustrate on 445. te will be remembered 
' that for many years Messrs. Hornsby constructed on the 

top of the fire-box shell a raised portion in which was 


chest—the latter acting as the intermediate receiver—is 


entirely surrounded with steam at the full boiler pressure. 
Dimensions of Engine. 

High-pressure cylinder ... ... diameter. 
Revolutions per minute... ... .. ... . 160° 
Total 


This, we believe, has never before been attem in a 
compound engine, and Messrs. Hornsby and Sons have 
therefore patented the arrangement. Waste-water cylin- 
der cocks are dispensed with, as the cylinders being 
always as hot as the steam, no condensation can 
take B any and the steam supply being practically 
in such a dome quite dry, no water ever gets into them. 
The dome and boiler is entirely cased with wood and 
sheet iron. The cylinders have been designed so that the 
piston and slides are as easily got at from behind as in an 
ordinary type of engine. The piston rods pass through 
necks, which latter are held very simply by a nut outside 
the boiler steam dome front, thus staying the boiler at the 
same time. The three slide spindles, stuffing boxes, and 
the end of the exhaust Pipe, are all contained in a trunk 
which also projects through the boiler dome front, a gland 
and packing being arranged round it to make a steam- 
tight joint, so that by simply taking off the two nuts that 
hold the cylinder necks and the nuts that hold 
the back flange, the cylinders can readily be removed 
should occasion require. The engine is fitted with 
automatic expansion gear arran with the patent 
excentric controlling ear, which already been illus- 
trated in our pages, e engine is mounted on a wrought 


MESSRS. RUSTON, PROCTOR AND CO.'S THRASHING MACHINE. 


only. The stop valve is of the 
vertical sliding type, and is not 
inconveniently within the 

iler, but in a chamber at the 
back of the steam chest, where it is 
easily accessible by the removal of 
a single cover, but it is of so simple 
as to preclude the pro- 


a 

bability of an sponge ment. 
The theottl valve of e ordi- 
nary “butterfly” type, but is an 


lock-up safety valve wi an 
easing lever at the other end of the boiler, fixed 
on the crank shaft saddle. The slide valve is carried 
iby a guide, bolted to the face of the steam chest, and 
| is driven by a variable expansion excentric. The crosshead 


MESSRS. GARRETT’S WHEEL. 
is cylindrical, and slides in a per oe re cast iron 
guide, cast in one piece with the cylinder cover. The 
governor is of the cross-armed type, loaded with a centre 
—— and adjustable spring, which by the alteration of a 
single nut can be made to increase or reduce the speed of 


the engine. The crank shaft is sufficiently long to a 
pulley at either end, An improved salf-locking 


= 
| 
| 
| i 
| J 
| | | | 
Sudeley, Lord Londesborough, Lord Wol- | 
verton, Lord Drogh Howard de | 
| | | 
e 
Sir R. Sheffield, Mr. W. 
Willy Mr. H. A. Brassey, M-P., 
Mr, W. E. Oakley, and Mr. C. G. 
Johnson—whose silos are the subject of a : 
a 
Co., Edward-street, Blackfriars-road, were | \= 
almost the only exhibitors. It may be a 
briefly stated here that their system con- U 3 by \ 
sists in covering the ensilage in a long na 4 
rectangular pit with boards, on the top 
of which are placed transverse beams 
ything € even in 08, \ 5 
nothing new was to be found in = ¢ 
When we say that the display 4 / 
of steam engines in the Hall was 
no better and no worse than usual, mgs ; 
we have said nearly all that need 
hor, portal by Mons to the, governor, 204 | 
, Sons, and Co., of Gains- si 
designed safety valves, of the 
Ramsbottom type, but in addition 
eee to these there is an improved a 
| 
y 
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is used, by which the use of unwieldy check chains is 
dispensed with. Within the boiler is placed an anti- 
primer, or steam collector, by which it is claimed that 
the advantage of using dry steam is obtained, and the in- 
convenience attending the ingress of water to the cylinder 
prevented. This isin all respects an excellent little engine. 
‘We give some detail drawings, which will enable our 
readers to form their own conclusions concerning it. 
Messrs. Richard Garrett and Sons, of Leiston, showed 
two novelties, one a modification of Gresham’s spark 
arrester, the other a new wheel. The spark arrester con- 
sists of a cone with the point down, in which are two other 
cone deflectors ; this cone has hitherto been fixed near the 
top of the chimney, and to remove sparks a man had to 
ascend a ladder and open a sliding door in the cone. In 
the new arrangement the cone is placed at the base of the 
chimney, which is provided with a lever and balance weight 
like those used on river steamers, and the chimney can 
thereby be raised and lowered with the utmost ease by one 
man. The extinguished sparks, ashes, &c., caught in the 
arrester, can, when the chimney is half lowered, be pulled 
out into the smoke-box in a moment. This is a very 
simple and mechanical arrangement. Messrs. Garrett's 
new wheel we illustrate. It is well known that 
no wheel is so good as a wooden one up to a certain 
point. The great objection to wooden wheels is that 
they shrink, and the tire becomes loose on them. 
of the Garrett wheels will be 
rom the ing engravi The spokes are of iron, 
cast into the hub 3 ts way. The outer ends are 
screwed, and fitted with nuts and washers, bearing against 
the insides of the felloes, and the wheel can be tightened 


exhibited at Islington. An engraving of it will be found 
on page 448. It will be seen that it is a crane engine, and 
was made for a carting contractor in Liverpool for moving 
heavy marine: boilers, lifting propellers out of barges, &c. 
Though it is only 12-horse power nominal, we believe it is 
probably the most engine extant. It is 
guaranteed to take 60 tons, and when tried a few weeks 
with a load of 48 tons it acquitted itself perfectly. 
The great power is obtained by the use of very slow gear- 
ing, the speeds being 1°04 miles per hour in slow speed 
and 1°9 miles per hour in fast speed, when the engine is 
running at 150-revolutions per minute. The engine has 
two cylinders 8in. diameter by 12in. stroke each. The 
great adhesion is obtained by a new patent wheel, the 
construction of which will be readily understood from the 
engraving. The periphery of the wheel is fitted with 
loose biting pieces of cast iron instead of the usual diagonal 
cross pieces. These shoes, as they may be called, are cast 
in pairs, and are forced outwards, each pair by one of Tim- 
mis’s patent springs. The springs can be screwed down to 
any extent, and as there are always five biting or bearing 
pieces or shoes on the ground at one time, this has the 
effect of giving a great deal of adhesion to the wheel. In 
fact much the same effect is obtained as with the india- 
rubber wheel. The diameter of the driving wheels is 
6ft. Gin., width 18in., and the length of base, when the 
wheel is resting on the ground is about 2ft. The engine 
has been out about a month, and to test the springs, Xc., 
Messrs. McLaren ran it by road to Liverpool, and so far 
there has not been the slightest hitch in its working. 
As an example of the dimensions which traction and 


ploughing engines are assuming, we may state that Mr. 


VIEW SHOWING CROP CUT 


up inside the tire at any time by setting up the nuts in a 
way too obvious to need further description. The tires 
are, in the first instance, contracted over the wood in the 
usual way, and it is only to meet the possible shrinkage of 
the wood or extension of the tire that the means of adjust- 
ment are provided. In the arrangement shown by Fig. 1, 
it is evident that, when the spoke nuts are set up, there 
will be an opening of the joints between the felloes. To 
provide for this, the arrangement shown in Fig. 2 is pro- 
vided. The wedge action which takes place among the 
felloes will then prevent any opening of the joints. But 
even in Fig. 1 the opening is very small. We prefer 
Fig. 2, and we see no reason to doubt that Messrs. Garrett 
have devised a thoroughly excellent wheel, which is more 
elastic, and should be better in every way as a weight- 
carrying device, than any iron wheel. On the same stand 
will be found a semi-portable engine, with a wrought iron 
ash-pan foundation, which is connected to the boiler by 
brackets, which are bored out to receive the axles of the 
carrying wheels. 

The display of traction engines by Messrs. Aveling and 
Porter, of Rochester, Burrell, of ‘Thetford, MacLaren, of 
Leeds, &e. &e., is very good. Messrs. Aveling appear to 
have at last got within measurable distance of a perfect 
helical spring wheel, if they have not got it, the most im- 
portant feature about it being that it can be supplied at 
an extra charge of only £20. Besides this, the outer rim 
of the wheel is of cast iron, and nothing has ever been 
found to give such good results in traction wheels as cast 
iron. 

Messrs. MacLaren show an 8-horse power engine with 
spring wheels, very similar to those which we have already 
illustrated. Instead, however, of making each spoke of a 
single broad, bent, steel plate, it is composed of three or 
four steel plates; set side by side and edge to edge. It is 
found that such plates are in every way cheaper, better 
tempered, and more trustworthy than single plates. 

hile on the subject of traction engines with spring 
tires, we may refer here to the performance of a special 
engine made by Messrs, although it is not 


AND LAID 


Savage, of King’s Lynn, who exhibits a very fine plough- | 
ing engine at the Smithfield Club Show, has recently made | 
for the Hollandische Agricultural Colonial Company | 
engines capable of turning soil 17in. deep with six plough | 
breasts at once for beet root. Three engines have gone to | 
Verschetz, in Roumania, and weigh 21 tons each. These 
engines are all straw burners. The fire-boxes are made 
each with two fire holes. The water tank is placed under 
the barrel of the boiler, and the level of the foot-plate for the 
driver is between the two doors, the coal bunker sloping up 
behind him. The fire-bars are taken out, and the upper 
door shut when straw is to be used, which is fed in bya 
man with a fork, who has room to work under the foot- 
plate, or rather coal bunker. The consumption of straw 
is about. 3 cwt. per hour, the consumption depending 
very greatly upon the dryness of the straw, a small quan- 
ey, Spperentiy, of moisture reducing its calorific value very 
much. 

Although, as we have said, the novelties shown are few, 
it is gratifying to state that all the principal firms were as 
usual represented and well represented. e may mention 
among others: Mr. Allchin, of Northampton, an engineer 
now making a very good traction engine; ows and 
Stewart, of Banbury; Clayton and Shuttleworth, Robey 
and Co., and Ruston and Proctor, of Lincoln; Davey, 
Paxman, and Co., of Colchester, who have not exhibited 
for some little time; Farmer, Robey and Brown, of Gains- 
brough ; J. and F. Howard, of Bedford ; Humphries, of. Per- 
shore ; Ransomes, Sims,and Co., of Ipswich, who show a very 
beautiful silver inkstand awarded the firm at the Amster- 
dam Exhibition for the best steam thrashing machine ; 
the Reading Tron Works Com , an unusually good 
and on display; and Messrs. Et rf and E. Turner, of 
Ipswich. 

A ‘search’ for novelty amongst the machinery and 
implements meets with an equally small reward, and a 
searcher is amused at his own eagerness when he espies a 
slight indication of change which may turn out to be an im- 


provement. He is thankful for small things, and willing to 
give a very respectful hearing to the maker’s own view of 


tLe importance of the change he has niade. The man who 
has the public spirit even to make a change is held to be a 
phenomenon; and this is evidently the feeling of one or 
two of the older makers of repute whose exhibits, being 
the same as last year and asin the long past of the last five 
or six or more years, show a respect for old designs which 
is sufficiently awe-inspiring to make a younger firm con- 
sider whether the change which goes with improvement 
is not indicative of youthful folly. 

Amongst the thrashing machines the most notable im- 

rovement, now exhibited for the first time, is by Messrs. 

uston, Proctor and Co, This consists in arranging the’ 
machine so that shakers, riddles, jog-board, and dressing 
shoes are driven without a crank. For the past two or 


three years we have been sounding the praises of machines 
in which the number of parts and of bearings have been 
reduced by arrangements that have used but a single 
crank. Now we have a machine brought before us with- 
out a crank at all. All accustomed to the use of thrashing 
machines will know how to appreciate this. Messrs. 
Ruston, Proctor and Co. have used both shoe and shaker 


BY HORNSBY’S WIND-ROWING SHEAF-BINDER. 


cranks, that is to say, they have used double crank shakers. 
Now both these, with all the bearings within the sides of 
the machine, are dispensed with. In their place one 
straight shaft A is used, which carries two excentrics B at 
either end outside the framing. To the extended excen- 
tric straps C are attached strong, but slightly flexible, rods 
D carried back to the centre of the machine, where they 
are attached to brackets supported by wood hangers, and 
each pair carrying a strong flat wrought iron bar, which 
passes through from side to side of the machine, and form 
seats for the support and working of the riddles and 
dressing sleeves. ‘The opposite part c' of each pair of the 
excentric straps carries a spindle at E, and upon this rests 
the supports for the front end of half the shaker boxes. 
The horn C'! of one excentric on each side is made shorter 
than that of the other, so that in their movement the 
spindles E and their fittings do not touch. The front ends 
of the shaker boxes are thus supported alternately by the 
two spindles E, the inner ends of the boxes being sup- 
oA 9 on bars through the machine, supported by wood 
angers placed at an angle, so that a rise and fall of short 
range at that end is secured. This arrangement greatly 
simplifies the machine. The excentrics and their straps 
are made of cast iron, the best material for wear in such 
an application, and the oil cups F being large, they will 
run a long time—perhaps a day—with one —_ The 
number of bearings is so reduced that there are but six 
oil cups, and all are outside the boarding of the machine. 
Objection will be made to the small range of rise-and-fall 
movement at the inner end of the shakers, to the use of 
excentrics, and to the gentle movement which they will be 
supposed to give to the shakerseven at the outerend. We 
do not think that either of these objections can be main- 
tained. The shaking at the outer end will be at least as 
violent as by Raker tunis which sit direct upon and follow 
the circular path of a crank; the movement of the inner 
end of the boxes will be sufficient for general purposes, 
and can easily be made more for special pur while: 
the wear or friction of the excentrics need not be so much 
as a pair of and probably not more than of one, 
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considering the flexure of a crank and its effects, The 
arrangement has been tested for several months, so far as 
we are informed, with good results, and we think there is 
little doubt that any little difficulties that may develope 
themselves will be easily overcome. 

Messrs, Gibbons and Robinson, of Wantage, show their 
single crank thrashing machines with the counteraction 
momentum sprin, which we described in our oper’ on 
the Shrewsbury Show of the a Agricultural Society. 
This arrangement has now been thoroughly tested, and we 
are glad to find that the favourable opinions expressed on 
the single arrangement of the machine, and the value of 
the momentum springs, have been fully confirmed. The 
makers have been enabled by their arrangement to increase 
the width of the blower to nearly the full width of the 
machine, and by pent the blast send separate streams 
of air along the width of the riddles, and any flying 
grain is caught and passed back to the sieves. In the 
second dressing slive they show a modification in the 
delivery of the sieves, difficult to describe without a 
drawing, which has been made so that the drain is delivered 
in a uniform stream to the sieves. 

Messrs. Nalder also show their single crank thrasher, 
experience with which proves the value of this simplifica- 
tion first brought out in its modern form by them. 

Messrs. Marshall, Sons and Co. have removed the board 
under the riddles of their machine, so that the blast acts 
upon the material passing along the riddles, instead of 
simply catching it towards the end of the riddles, They 
have also altered the dust delivery, so that it is carried 
from the back of the machine to the riddles, leaving the 
end of the machine free for grain sacks only. 

Since the Shrewsbury Show Messrs. Howard have been 
making improvements in their sheaf-binding reapers. 

Amongst the thrashing machine manufacturers a new 
firm ap Messrs, Spencer, Carter, and Co., of 
Hitchin, Herts. Their thrasher is of the double-crank 
shaker type, and well built. It contains no remarkable 
novelties, but mention may be made of their barley 
smutter and awner, which, though small, is so made that 
grain cannot iy it without getting a thorough 
rubbing and cleaning. e riddles are of very area, 
and a r space than usual is allowed between the jog- 
board bottom shoe, so as to avoid the choking at the 
top of the riddles, which is not uncommon with short, 
brittle straw and dirty cro Messrs. Spencer, Carter, 
and Co. also exhibit a portable engine and iron disc grist 


mill. 

Messrs. Hornsby’s wind-rowing attachment to their 
sheaf-binding machine, as described in THe EncinxeEr 
of the 29th August, 1884, is illustrated by the photo- 
dae supplement which we publish this week, and 
the method of working a field is shown by the accompany- 
ing engravi The field is cut by a continuous and end- 
less cut from the outside to the centre of the field. 

Amongst the small machines mention may he made of a 
dise turnip cutter by Mr. W. Brenton, of Polbathic, St. 
Germans, Cornwall, which is fitted with a device for pre- 
venting roots from jamming in the hopper. On the disc 


BRENTON’S TURNIP CUTTER. 


spindle is a finger, which gives the root nearest the spindle 
a push downward at each revolution, while a similar finger 
on a separate spindle driven by an Ewart chain, and 


revolving in the opposite direction, gives a root nearest to | be 


it a lift. This spindle revolves once to two revolutions of 
the main spindle. Both spindles are outside the hopper, 
as shown in the accompanying engraving, and the fingers 
A and B enter through slots in the hopper. Stop of 
the action by jamming of the roots is thus avoided, and 
the workman’s fingers are saved from an old danger. 


H.M.S. AmpHion.—The new twin-screw steel second-class 
cruiser, Amphion, of the Mercury and Iris class, left Keyham yard 
for a six hours’ trial of her machinery. The trials gave very satis- 
factory results, and were repeated on Wednesday to test the use 
of the surface condensers as jet condensers, e Amphion is 
300ft. in 1 , 45ft. breadth, and 3750 tons displacement. The 
= are Messrs. Maudslay, Sons, and Field, and indicate 

horse power. We shall give full particulars in another im. 
pression, 

New ZEALAND CoaL.—In a recent official report on this subject 
it is stated that bituminous coal is found mainly in the Nelson 
province of the colony. Accurate surveys of the Mount Rochfort, 
or Buller coal field, show it to contain 140,000,000 tons of bituminous 
coal of prime quality, the seams of which are from 1Oft. to40ft. thick. 
The Brunner coal-mine on the Grey River has an available workin, 
area of 30 acres, the seam being 18ft. in thickness, and the estima‘ 
amount of coal 4,000,000 tons, which is workable for the most part 
above the water level. This coal, it is stated, has been pronounced 
the best in Australasia for steaming te ta gas works, and iron- 
foundries, for which it readily commands a price from 10 to 20 per 
cent, higher than any other coal in the market. Coal-mines in 
pose of the Nelson district have also yielded excellent coal, 
One of the coal-fields of Otago is estimated to contain the enormous 
_ of 1,152,000,000 tons of coal. The Kawa-Kawa mine in 

uuckland, which has a workable seam of 13ft. in thickness, has 
shown recently a more rapid development, perhaps, than any other, 
mainly owing to the fact that the Union Shipping Company has 
adopted it for the use of their coastal steamers, 
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The engines.-The particular type of engine most suit- 
able for any required purpose is that which, taking every- 
thing into consideration, is the most economical in the 
long run. We mean economical in the broadest sense of 
the word; not only economical in fuel, but also free from 
costly repairs or stoppages, which may entail serious com- 
mercial loss to the owner, and not too expensive as regards 
first outlay. These factors, and many others besides, 
must influence the general economy of an engine in each 
case, according to local circumstances, and thus lead to 
the selecting ot the most suitable type by experience. We 
see, in fact, that experience has decided this in regard to 
the majority of purposes for which steam engines are 
used, and has developed certain fixed well-known types 
which, though widely differing from each other, are all 
equally the best for their particular purpose. To mention 
only a few—there is the short stroke, quick running, 
cheap, but wasteful high-pressure engine used for winches 
and cranes, and for purposes where moderate power is 
wanted at intervals, and where the cost of fuel is not a 
serious item; there is the slow running long-stroke 
compound condensing engine, very carefully made and 
very expensive, but also very economical in fuel, and 
therefore the most suitable for mills; there is the 
modern marine engine, developing enormous power, 
very economical in fuel, and designed to run for weeks 
without a stoppage; there is the locomotive engine, got up 
almost regardless of cost, using high-pressure steam an 
running at a high rate of ae We could easily extend 
the list of these examples. For each purpose there is a 
particular type of engine, and the engineer in choosing one 
type in preference to another is guided by the scvanaiesed 
experience of one or two generations. But this experience 
cannot always be directly applied, for new departures have 
to be made occasionally, and then experience pure and 
simple, leading to the faithful copying of some well-known 

, is insufficient. ‘Such a case has now arisen in the 
emand for electric light engines, Our experience with 
small engines intended for that purpose is as yet limited, 
that with large engines almost nd, and some years must 
elapse before the principle of natural selection can have 
begun to determine the most desirable type of engine. 
Meanwhile, however, me will be required, and engi- 
neers will have to do their best by logically reasoning 
out for themselves how to design them. Such reasoning 
is both interesting and instructive, and since in the case 
of the Victoria engines we have an example ready to hand, 
we propose briefly to record here the considerations which 
have influenced the design of these engines, For the 
remarks we are about to make under this head we are 
indebted to the courtesy of Mr. Wilson Hartnell, of Leeds, 
into whose hands Mr. Crompton placed the designing of 
these engines. We cannot do better than quote ar, 
Hartnell’s own words:—“In designing the Victoria 
engines, the endeavour was to meet the special require- 
ments of electric lighting from an economical point of. 
view. The following are afew ofthe conelusions upon 
which the design is An engine for electric lighting 
should be economical of fuel, whether condensing or non- 
condensing. This settles that it should be a compound 
engine. It only works to its full power for a small portion 
of each day, and should therefore develope great power in 
proportion to its cost. It follows that it must be a high 
—_ engine. The available will usually be small. 
is determines that, like the marine engine, it must be 
vertical, with but a moderate length of stroke. Its weight 
is of no consequence ; hence, from consideration of speed, 
it may advantageously be made heavy in the framing. It 
must be absolutely trustworthy, hence all details must be 
as carefully studied as those of a locomotive engine to see 
that there be no possibility of any working part gettin 
out of place whilst running. In order to combine hig 
speed with certainty of action and economy, all the wearing 
oo must be much larger and stronger than usual. The 
ictoria engines aré compound inverted vertical engines, 
cylinders 13in. and 22sin., by 24in. stroke. With a boiler 
pressure of 140 1b., and running at 180 revolutions, each 
engine is expected to drive from 300 to 350-horse power. 
The base-plate occupies a space of 8ft. 3in. by 6ft., the 
height over all being 13ft. 6in. The slide valves are placed 
outside the cylinders in line with the crank-shaft, so as to 
readily accessible. They are of the ordinary form, 
except that the steam ports are shorter than usual, 
there being two exhaust ports, one at each end, 
instead- of one in the centre only. The ports are 
of very large proportionate area, and the high-pres- 
sure valve is f with phosphor-bronze. The crank- 
shaft is of steel, and very large in proportion to the size of 
cylinders—namely, 7}in. diameter, the centre bearing being 
20in. long, and the outside bearings 13in. long, whilst the 
crank-pin bearing is 8in. long. From this it may be shown 
that the pressure per square inch on the crank-pin bearing 
is only one-half or one-third of that usual on the crank-pin 
bearings of express locomotives. In fact, the distinctive 
peculiarity of the Victoria engines is that the working 
ressure per square inch of surface in all moving parts is 
ess than half the amount permitted in ordinary engines, 
and all the brasses are cast from metal supplied by the 
Phosphor-Bronze Company. The base-plate is a box 
casting, 2ft. 4in. deep, the centre forming a trough to catch 
the oif trom the various bearings. The outer main bear- 
ings are placed far enough from the cheeks of the cranks 
to allow room for the excentrics to be placed in line with 
the valve rods, The cranks are counter-weighted, on. the 
ap usual in marine engines, The cylinders are supported 
y two A frames, which are box castings, each cast in one 
piece. There is a fly-wheel on each side, 8ft. in diameter, 
one of these being 24in. wide, the other 16in. The wider 
of the two receives the main belt, which at full speed 
travels about 4500ft. per minute. The engine has two 
ora the first, a powerful horizontal spring centri- 


vernor, arranged to prevent the engine running 
beyon a pre-arranged speed. Tt can be 


adjusted so that not only the speed is altered, but also 
the variation from the mean which comprises its range. 
This refinement proved, however, unnecessary — ex- 
cept in so far as to prevent the engine from racing 
in case the main belt broke or the other governor, to be 
described presently, were —since in order to keep 
a constant electro-motive force at the lamps, the ne of 
the engine requires considerable variation, depending on 
the total alee of lamps burning at any time. 
second governor is an electrical governor, and is con- 
structed by Messrs. Willans and Robinson, of Thames 
Ditton, under the patents of Messrs. Willans, Crompton, 
and Hartnell. It consists of a high-resistance solenoid, 
within which a soft iron core is freely suspended from a 

ing. The terminals of the solenoid, which, for conve- 
nience of manufacture and for better insulation and 
cooling, is made up of six distinct coils, are respectively 
connected with those points in the circuit where the poten- 
tial is to be kept constant. Any variation of potential has 
therefore the effect of varying the current through the 
solenoid, and altering the position of the core. The latter 
is connected to the piston and valve of an hydraulic cylin- 
der by means of a differential gear, much like that used 
for hydraulic reversing or steering gears; so that when 
the solenoid takes up a new position the hydraulic piston 
takes up a corresponding position, and at that moment 
closes the valve. The valve is constructed so as to be 
almost frictionless.” 

The counter-shaft.—As will be seen from our illustrations, 
Figs. 3 and 5, the counter-shaft extends through the whole 
length of the building. It is supported direct by the 
rivetted iron plate girders already described and illus- 
trated in Fig.7. There are two main pulleys, 4ft. diameter 
by 22in. wide, which receive the main belts from the 
engines, and are connected to the shaft by means of fric- 
tion clutches, shown in elevation in Fig. 3. The object of 
this to to chan, one 
engine to the other without interru e lighting. 
The diameter of the countershaft is tin, abd that ee the 
pulleys which drives the dynamos is 5ft. From Fig. 5 it 
will be seen that there are two Berrie to each dynamo, 
one of them being fast with the t, the other loose on 
it. To stop any of the dynamos whilst the shaft continues 
running, it is only necessary to push the belt over on to 
the loose ey. . There is only one pulley on the 
dynamo, and the belt comes, therefore, to stand at a 
slight angle to its true line when at work; but since the 
distance of centres is sufficiently great, and the belt in 
that position is not at work, there is not the slightest diffi- 
culty in this method.of stopping: the dynamos. This 
simple plan acts better than any complicated and expen- 
sive arrangement of friction clutches. To start a d 0, 
the loose pulley is turned by hand, when the belt, by 
reason of its angular position, begins to traverse on to 
rng fast. pulley until it is caught and carried forward 

y it. 

The dynamos.—it was originally intended to employ 
Crompton-Biirgin machines, Shih on a smaller scale have 
done so excessively well; but in i 
on. the. Biirgin principle for 500 lights, it was foun 
' some whieh sizes did either not 
exist or could easily be overcome, presented themselves, 
and gave some trouble. Especially the difficulty of 
—— at the brushes. In the smaller sizes of the 

mpton-Biirgin dynamos for an electrical output up to 
150 lights, the difficulty of sparking has been entirely 
overcome by rg gy proportioning the field and the 
armature, but to do the same for the 500-light machines 
would have involved a considerable outlay of time and 
money spent in experiments, even admitting that on 
scientific grounds a perfectly satisfactory result could have 
been angentele Meanwhile, however, Mr. Crompton had 
invented and brought to a practical success his new 
machine, now known as the Crompton dynamo, and 
decided to use it at Victoria. By removing the Biirgin 
armatures and inserting Crompton armatures into the 
same field ets, the electrical output of the machines 
has been doubled. There are at t two large 
Crompton machines fixed, and there is room for five or six 
more. Originally there were four smaller machines fixed 
besides the two machines, but since, through the 
substitution of the mpton armatures for the Biirgin 
armatures the output of the large machines has been 
doubled, it was found possible to di with the four 
smaller machines altogether. Each of the two large ma- 
chines gives a current of 400 to 430 ampéres, and a smaller 
Crompton machine, placed on the ground floor and driven 
by the Willan’s engine mentioned in ourformer article, gives 
a current of 150 ampéres. The E.M.F. of all machines can 
be varied between 110 and 120 volts. It will be seen that 
with the three machines at present fixed, the total output 
obtainable is about 1000 ampéres. Since the total num 
of lamps at present fixed in the railway station is only 823, 
there is a considerable reserve of electrical output enabling 
the company without increase of generating plant to light 
private houses, offices, and a in the neighbouring 
streets and squares. To provide for this extension a sepa- 
rate set of mains have been laid side by side with the 
mains supplying the station up to the entrance to the 
main boo ie: Tey and ready to be connected to the sh 
tem of street mains as soon as the company decide to lay 
them. All the dynamos are shunt wound, the shunt being 
fed from the mains either direct, as in the case of the 
small machines, or through a rheostat, as in the case of 
the et, machines, where it appeared desirable to have a 
means for slightly varying the electro-motive force gene- 
rated in the large armatures by res the strength of 
field, but not the of the ine. The object of 
this arrangement will be explained presently, but before 
doing so we must make a few general remarks on the 
important question of how in an extended district all the 
lamps can be kept at their normal illuminating power, 
notwithstanding that the demand for current over 
the district is continually varying. This we shall 
discuss in our next article, and describe the ingeni- 


ous means by which the potential at the lamp is 
regulated 
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FACTS NOT GENERALLY KNOWN CONCERNING 
ELECTRICAL INVENTION. 
By J. S. Beeman, MS.T.E. 
No. L. 

Ir has often been the case that an idea has been started, or 
an invention announced, without, at the time, receiving general 
attention, the idea or invention remaining dormant and appa- 
rently uncared for until, perhaps, a philosopher takes one or the 
other as a text for a scientific address, or a practical man adopts 
either to fulfil some want, or a company promoter seizes them 
for his own ends, and thus public attention is drawn to the idea 
or the invention while the authors of their being are entirely 
overlooked. 

It is thought to be most desirable in the interests of science 
that “honour should be given to whom honour is due.” 
The present article and those about to follow have been pre- 
pared with the purpose of doing justice to some hard-working, 
deep-thinking men whose labours have not been generally 
acknowledged. 

Secondary batteries.—These and their application for the dis- 
tribution of electric energy have been much written upon, but 
it seems to be not generally known that in 1852 Roberts 
used a secondary battery, the poles of which were platinum 
plates, and the electrolyte dilute acid, on a shunt as a depolariser 
or regulator to his primary battery, and that prior to this date 
Professor Jacobi, of Russia, had had for many yearsa similar 
battery on his telegraph lines, to produce a current in the 

opposite direction to that originally sent by the Morse key. 
In 1854 C. F. Varley patented the ‘use of his induction plates, 
which, to quote his own words, “consists in applying to the 
poles of the battery a series of induction surfacesto store up the 

wer, and so make a small battery answer the purposes of a 
ae one,” and although this, strictly speaking, does not form 
part of the subject of this paper, the following quotation is still 
— of note, now that accumulators—secondary batteries— 

are being more generally used as regulators.:—“These con- 
tant batteries and inductions plates are very serviceable 
for electric illumination where constancy is required.” 


great 
In 1859 the late Sir William Siemens patented a secondary or | the 


aetien battery for use on telegraph lines, stating that the 
les might be of any metal which was not oxidised or 
Sneced by the electrolyte, or that they might be of carbon or 
plates or rods of porcelain coated with a thin film of platinum, and 
in one of the claims he stated that the use of these polarisation 
batteries was for the purpose of discharging or assisting in dis- 
charging the line wire, or increasing the effect of weak currents 
on the receiving instruments by means of the reflex or secondary 
current resulting from the charging or polarising of such 
surfaces. In 1860 C. F. Varley improved on his before-mentioned 
induction plates, which were bulky and expensive, and in their place 
used plates or wire of platinum, gold, carbon, or other conducting 
substance not decomposable by the electrolytic action. Pairs of 
these plates, made of similar metals, he placed in cells, the 
electrolyte being dilute sulphuric acid. He likewise stated that 
leaden plates could be used, and that fewer cells would be 
required, owing to the formation of peroxide of lead, “as was 
well known,” on the positive surfaces, and described a means or 
method of commutation for charging the secondary battery cells 
in mnultiple arc, and them in series. In 1861 Pul- 
vermacher patented a secondary or polarisation battery, wherein 
he used platinum covered aeewomen 9 with a coat of porous 
platinum, and he described a way of making his secondary 
battery into a voltaic pile, so as to give it intensity. This 
battery is to a large extent a gas battery, as he intro- 
duces hy i interi ile it is kept con- 
stantly moist with the conducting liquid, whilst the oxygen 
isi presumed to be supplied by the atmosphere. In 1864, 
Julius Thomsen, of Copenhagen, patented a secondary bat- 
tery. The battery consists of a box made of insulating 
material, and divided by plates of platinum or platinised metal 
and carbon, the cells between the plates containing sulphuric 
acid, or any other conductive substance dissolved in water. He 
describes a method of successively charging each cell by a rotat- 
ing apparatus, which he called a “dispensatory;” and by con- 
tinuing the motion of this dispensatory he is always charging 
one cell, obtaining thus the conversion of quantity electricity into 
intensity electricity. In 1868, D. Gerald Fi itzgerald obtained 
provisional protection for a secondary battery, to the 
description of which he used vessel-shaped electrodes, insulated 
from one another by the electrolyte and non-metallic material. 
He continued this in a patent in 1869, and therein stated that he 
preferred these vessels to be formed throughout of similar 
metals, whether of lead, copper, or platinum, but that he could 
use compound electrodes, the metal conductor being electro- 
plated, or otherwise covered with another metal, so long as all 
the electrodes were similar. He further described how, by the 
use of a commutator, the cells might be charged in multiple arc, 
and discharged in series, and referred to their application to the 
production of the electric light between charcoal points. In 
1869, Messrs. O. and F. H. Varley took out a patent claiming the 
use of “fluid induction plates "—i.c., secondary batteries—in 
conjunction with magneto dynamic machines for certain pur- 
poses of regulation, &c. They constructed the induction plates 
of two or more pieces of carbon and palladium in a cell filled 
with acid and water. They also proposed the use of plates of 
metallic arsenic and carbon, or platinum substituted for the 
palladium, or arsenic plates, or two lead or other metal plates, 
or two or more pieces of carbon, and they further claimed the 
mode of increasing the capacity of carbon for oxygen through 
rendering it more porous by treating it with fluoric acid. In 
1871, C. F. Varley communicated a paper to the Royal. Society, 
in which he pointed out a new form of condenser, one electrode 
being platinum and the other mercury, the latter being the 
negative ; and he observed that when the current was applied, | car 
the mercury flattened out. When the mercury was replaced by 
a pasty this flattening was increased, and on the 
reversal of the current the amalgam returned to its original 
dimensions. From these experiments he constructed an appa- 
ratus with mercury electrodes, whereby he could diminish or 
increase the surface of mercury at will, and found that during 
this cha change of surface dimensions, currents of electricity passed 
from one electrode to the other, the diminishing surface acting 
as the zinc plate, and the increasing surface acting as the copper 
plate of a voltaic couple. All attempts to polarise the mercury 
with oxygen failed. He likewise pointed out a method whereby 
all the hydrogen could be eliminated from the mercury, 
and thus a perfectly neutral surface obtained. In 1873, Clark 
took out for Gaston Planté a patent for using his secondary 
batteries for the purpose of distributing electric energy for light- 
ing, for heating, and for power. It is true that the power was only 
for ringing bells, but from small beginnings great results oft ensue. 
In 1874, Monckton took out a patent, which, if only known, would 
be looked upon probably as one of the landmarks in the pro- 
gress of practical electricity. In his provisional he says :—“TI use 
also novel systems of condensers which are variously constructed 
of thin sheet copper, of thin sheet iron, of tinned, or zinced, or 


galvanised iron, of sheet zinc, of copper, of metals electro-plated 
in various ways, of metallic preparations applied as a paint or 
coating to a non-conducting material and then burnished in lieu of 
tinfoil.” And further, in his final specification, he uses the term 
“reservoir” as interchangeable with “condenser,” and states 
that the electric current may be modified there in intensity. 
The most interesting of the patent are to be found in the 
following quotation :—“ The third object is to obtain the electric 
current from cheap and varied sources, and to combine and 
utilise it, and products of the batteries either to recover their 
original components or to make new batteries and produce fresh 
results. The fifth object is to show various ways in which through 
batteries, electrified channels, and otherwise, useful products 
can be obtained ; how weak electric currents derived from 
various sources can be united and intensified, and how waste 
heat and the electricity produced by it shall be economised and 
rendered serviceable.” Unfortunately this patent referred prin- 
cipally to other matters, and hence the meagre description of 
his secondary battery. On December 27th, 1877, Lake took out 
for an American named Weston a patent, one of the claims 
being :—“In combination with a dynamo-electric machine, the 
condenser, whose opposite sides are connected with the two 
binding-posts, as and for the purpose set forth.” In the provi- 
sional we find that this condenser may be a secondary battery, 
owing to the description being “ polarised electrodes,” and the 
drawing filed with the final specification supports this view. In 
his final he states: “In connection with the general purpose of 
imparting to dynamo-electric machines tlie capacity of producing 
currents of constant electro-motive force, I introduce between 
the binding-posts a condenser, with the opposite sides of which 
the binding-posts are respectively connected. It will be seen that 
the condenser is always charged when the current is flowing 
through the operative circuit, and that upon any diminution in 
the strength of that current there will be a partial discharge of 
the condenser through the operative circuit, which will tend to 
balance such diminution.” The next patents of any importance 
were those of Lane-Fox, dated October, 1878, since which time 
the subject is more generally known. 
It would be well if some eminent scientific would define 
difference between accumulator, condenser, and se- 
condary battery, for in more than one treatise and patent 
the words seem to have an interchangeable value; but 
probably this question can only be determined in a court 
of law. In the paper read before the Royal Society in 
1877, by Messrs. De la Rue and H. W. Miiller, we find that 
accumulators mean condensers, and not secondary batteries 
by chemical action. 

This article seems hardly complete without some refer- 
ence to the famous Grove’s gas battery invented in 1842. We 
find in his letter which pried arth in the Philosophical Magazine 
for that year, a description wherein he pointed out the possible 
use of precipitated spongy platinum around his platina foil elec- 
trodes, while his actual method was the use of platina platinised 
by voltaic deposition, his electrolyte being sulphuric acid 
sp. gr. 1°20. With the light thrown upon the action of this 
battery by the advancement of science since that date it is most 


interesting to read his theories, and especially the following | had been 


words which he wrote at a later period :—‘“The point which 
appeared to me at that time as most important was the beautiful 
instance of the correlation of natural forces exhibited by the 
fifth effect, in which gases by combining and becoming a liquid, 
transfer a force which is capable of decomposing a similar liquid, 
and causing its constituents to become gases; heat, chemical 
This | action, and electricity being all blended and mutually de- 
pendent.” 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE WORKING OF TRAMWAYS BY STEAM. 


At the fourth meeting of the session, on the 2nd of December, 
Sir J. W. Bazalgette, C.B., president, in the chair, the first paper 
read was on “* The Working of Tramways by Steam,” by the Hon. 
Richard Clere Parsons, B.A., B.C.E., Dublin. . C.E. 

The author commenced by stating that very little success had 
attended the various efforts made from time to time to work 

nger traffic with engines on ordinary macadamised roads. 
He th hen proceeded to discuss the reasons why these efforts were 
not pare and showed that the special — accorded to 
tramway companies by Act of Parliament enabled steam to be 
used with advantage for the conveyance of passenger traffic along 
the streets of towns. The Board of Trade tions were 
explained, and the manner in which they had of late been modified 
so as not to impose unreasonable hindrances to the use of steam, 
and at the same time to protect the public from The 
author next described in detail the construction of the type of 
tramway engines which he oe to be most suitable to the 
requirements of street traffic. linders were placed as hi 
as possible, to be raised out of Pee a , and were readily accessi 
from the front, to permit of the cylinder cover and pistons being 
easilyremoved. The connecting rods worked directly on to the aa 


on the trailing axle, and the four wheels were d asin 
locomotives. He stated that many such engines had been con- 
structed Messrs Kitson and Co., of we were working 


satisfactorily in this country and abroad. Various methods for 
rendering the exhaust steam invisible were referred to, and it was 
shown that surface condensation was more satisf and more 
economical than superheating. Atmospheric condensers were 
described as of great value where water was expensive, and it was 
stated that considerable economy could be effected by their use. 
The construction of the brakes fitted to tramway engines was of 
considerable im ce, as the safety of the public to a great 
extent depended upon their being both es and powerful in 
action. Sand-boxes should also be provided so as to sand the rails 
both in front and rear of the engine, and they should not be liable to 
become choked. On some tramways, especially abroad, the tram- 
way engine and car had been bi and t the best of 
this type was that designed by Mr. W. R. "Rowan, ~ The passenger 
a upon two four-wheeled ies. The engine 

acted as the leading bogie, which supported one-half of the carriage 
when ores and when — a large portion of the weight of the 
passengers was il the adhesion of the engine 
wheels on the rails. The <oee could be detached from the car 
in five minutes, and a fresh engine substituted in about the same 
time. The character of the permanent way, where steam was to 

be used, might be considered as only second in importance to that 
of the construction of the engine. At first it was too light, and 
difficulties were experienced in fitting the joints of the rails. It 
was contended that the line should be substantially laid so as to 
avoid as much as possible frequent repairs, which were of a costly 
nature. In some localities this was especially necessary, as the 
wear and tear of the ordinary cart traffic, which generally made use 
of tramway lines, were very heavy. Having explained in detail 
the construction both of a tramway engine and of a re org! with 
a view to economy in the author proceeded" to discuss 
what were the necessary mses on an average line. As the 


result of experience nog oss Al requent service was maintained, the 
cost of wor! = engines, including wages, fuel, oil and repairs, 
was bens mile run. The question of depreciation, both 
rolli and of the permanent way, was next discussed, and 


was freld that both for the engines and the cars, an annual = 
ance for roiled the ootlancy at the rate of 10 per cent. would be sufficient, 
ordinary repairs were paid for out of revenue. The 


depreciation on the line was taken at the rate of 3 per cent. per 
annum, which was laid aside to form a sinking fund, interest w 
which was allowed to accumulate at the rate of 5 per cent., an 
this way the cost of the line would be paid off in tykeeey wan 
years. As the result of these computations, the total working 
expenses of a line, including all items of expenditure, which were 
given in detail, amounted to 9°33d. per mile run. Asa practical 
rule, every surplus penny per mile run above the working expenses 
would give 2°2 os cent, dividend to the shareholders, PeThe 
author concluded by advocating the use of large cars and moderate 
fares as the best means of securing the largest rece’ ee. and conse- 
quently of ensuring good dividends to the sharehol 


THE SYDNEY STEAM TRAMWAYS. 
The second paper was or “The Sydney Steam Tramways,” by 
Walter Shellshear, Assoc. M. Inst. OX. 

In this communication the author observed that the hyn of 
steam tramways in operation in the city of Sydne yes peraege 
the most advanced in the world. When it was decided to hold an 
International Exhibition in Sydney in 1879, a Bill was passed 
through Parliament empowering the Government to construct a 
tramway from the railway terminus at Redfern to within a few 
yards of the Exhibition gates. It was resolved to adopt steam as 
the motive power, and four Baldwin 12-ton tramway motors were 
ordered from Philadelphia, U.S., and eight bogie double-decked 
cars, seated for ninety passengers. _The permanent way was con- 
structed on the | le. This line was1 mile 45 
chains in length, and its cost, including rolling stock, was £22,269. 
The convenience of the system was so highly a; preciated | by the 

ublic, that in a few months the construction of fifteen lines had 
ee authorised by the loca! Legislature. The author then traced 
the growth of the system, and stated that, at the end of 1882, a 
a length of 22 miles was open, and that the capital expended, in- 
cluding rolling stock, oe and workshops, amounted to 
£412,561, The b ngers inthatyear reached 15,269,100, 
equal to 986,400 per mile, and the earnings amounted to £8142 
per mile. The lines were laid to a gauge of 4ft, 8hin. gagged 
Sebak first experienced with the permanent way from the 
being of insufficient strength to et the weight of the motors. 
The rails were of inferior quality, having been re-rolled from old 
railway metals. The tramways were now laid on a cross-sleeper 


road, with steel rails of the V: ignoles t; The sleepers were rect- 
angular, laid on a 4in. bed of Portland cement concrete. The 
roadway was formed of tarred blue-stone. Where the street traffic 


was light the tarred blue-stone roadway answered fairl 
with heavy street traffic much difficulty was experienced in keeping 
the roadwa ee up to ee: -_ level. The author then described the 
the pelea motors from Philadelphia, two 

plied by Messrs. Kitson and Co., of 

one engine by Messrs, Merryweather and _Sons, of London. 
The Baldwin motors were saddle-tank | 
cabs con the boilers and most of the machinery. Noattempt 
had been le at condensing, but the engines were fitted with a 
chamber into which the exhaust steam passed, meting the noise. 
Four different sizes of these engines were at work e cylinders 
were horizontal, and, the eo being well balanced, th 
travelled with remarkable sm ness. These motors had muc 
to recommend them; but the wear and tear on the d and 
sandy roads were by no meansa small item of maintenance. Fifty- 
seven motors were in use in October, 1883. The Kitson motors 
were Neco! fitted with a system of condensing tubes, but these 
, as the steami wer of the boiler was there 
much reduced. The cylinders of the Kitson engines were inclin 
at a considerable angle, and, the gearing being somewhat heavy, 
they did not run so smoothly as the Baldwin motors. The Govern- 
ment were having some experimental steam-cars constructed in 
Philadelphia, in which an ordinary tramcar and motor were combined 
All the cars were built on the American bogie principle. 
were mostly double decked, with a roof over the upper deck; the 
lower deck was divided into compartments with ten seats in * each 
compartment. The rolling was fitted with vacuum brakes, 
as well as with powerful hand brakes. Of the stock of eighty-one 
cars and five pod. ot trucks at the end of 1882, all but eight cars had 
been manufactured by local Extensive workshops had been 
erected, including a tramcar shed and a motor running shed, each 
300ft. long ong. Some idea of the magnitude of the service might be 
afforded from the fact that, along one street in Sydney, nine hundred 
and seventy-three trams passed daily, and on public holidays this 
number was considerably exceeded. The author contended that, 
for steam-tramways, the greatest attention was necessary in the F 
design of the ent way, that a substantial rail, thoroughly 
well su » was essential to economy, and that it was advisable 
to have the streets well paved, in order to reduce the amount of 
grit on the road, and thus diminish the wear and tear of the loco- 
motives. The satisfactory results achieved on the Sydney tramways 
seemed to show that horse-traction must yield to mechanical power. 
In an appendix the author gave a tabular statement of the = 

earnings, the working expenditure, and the net a hla 

Tees in during ng the years 1880 to 1882 ve. 


well; but 


SoctreTy oF thirtieth annual meeting 
of the Society of Engineers was held on December 8th, in = 
room of the Society, Victoria-street, Westminster. The 

chair was occupied by Mr. Ase ie , the president. The follow- 
ing gentlemen were ballotted for * duly elected as the Council 
and officers for the ensuing year, viz - pag © president, Mr. Charles 


Gandon; as vice- Mr. ‘Pony F. Mr. Henry 
Robinson, and Mr. Wal s of 
Council, Robert Berridge, i Hovenden, Mr, F, 


M. Ogle Tarbotton, Mr. J. 
wington, Mr. W. Barns Kinsey, ‘and Mr. William Macgeorge, 

ee two named gentlemen being new members of the Council ; 

as honorary » Mr. Alfred Williams; and as 
Alfred e proceedings terminated by ageneral 
vote of thanks to the Council a officers for 1884, which was duly 
acknowledged by the chairman. 

POLISHING Woop WITH CHARCOAL.—The method o 
wood with charcoal, now much snbat so by French cabin 
is thus described in a Paris tech journal. All the world now 
knows of those articles of furniture of a beautiful dead black colour 
with sharp, clear cut edges and a smooth surface, the wood 1 of 
which seems to have the density of ebony. Viewing them side by 
side with furniture rendered black by paint: and varnish, the difference 
is so sensible that the considerable margin of price separating 
two kinds explains itself. The operations are much longer and 
much more Bay this mode charcoal polishing, 
respects ev carving; while paint and varnish w 
clog up the ‘bales and widen the ridges. In the first process they 
employ only carefully se woods, of a close and compact grain ; 
they cover them with a coat of camphor dissolved in water, and 
almost immediately afterward with coat, ay 
of sulphate of iron and nw The two compositions, in blen 
ing, penetrate the wood and give it an indelible tinge, and at the 
same time render it impervious to the attacks of insects. When 


these two coats are sufficiently jeg Bee rub the surface of the 
wood at first with a very hard brus grass—chi 

and then with charcoal of substances as "light and friable as ible; 
because if a single hard grain remained in the charcoal, this alone 


would scratch the surface, which they wish, on the contrary, to 
render oma smooth, The flat parts are rubbed with natural 
stick c the indented portions and crevices with charcoal 
owder. Alternately with the charcoal, the workman also rubs 
piece of furniture with flannel soaked in linseed oil and the 
essence of turpentine. These pouncings repeated several times cause 
the charcoal powder and the oil to penetrate into the wood, eae 
the article of furniture a beautiful andalso a polish, 
which has none ‘of the flaws of 
American, 


= 
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RAILWAY MATTERS, 


THE efforts which are being made to obtain increased railway 
facilities from the Kidderminster district by the laying of a line 
from Wolverhampton to Bromsgrove are being vigorously pursued. 
The Committee appointed to promote the scheme have ly had 
several suggestions brought under their notice, and a sub-committee 
has been appointed to ascertain what assistance can be obtained 
for making the line. 

In a report on a collision which occurred on the 10th November 

at Herne Hill, caused by a London and North-Western train 
fouling the main up line, after running round its train, by shunting 
on to the Tulse Hill branch, Major-General Hutchinson speaks 
strongly against the system of shunting adopted, and remarks that 
if the main line Chatham and Dover up train had been fitted with 
a good continuous brake, the collision might have been avoided. 
Two guards and a passenger or two were hurt. 
__In_ the Railway Commissioners’ Court at Westminster, on 
Monday, the case of pet amd v. the Midland Railway Company came 
up upon a summons taken out by the respondents to stay further 
Lerosperary upon the paymént by themof all costs. The applicant 
was a brick maker carrying on business at Alvechurch, Worcester, 
and his application had reference to a terminal charge of 10d. in a 
rate of 1s, 8d. for the conveyance of bricks from Alvechurch to 
Redditch. The company now said that they would uot contest 
the matter further, and that they had ceased to charge for terminal 
services in the matter referred to. The Court consented to stay 
proceedings. 

THE Transandine Railway was completed, as has been already 
announced, as far as Mendoza on May 25th last, and by the end of 
the year it will probably have reached San Juan, which commands 
one of the principal passes of the Cordilleras. The Western 
Argentine line will then be completed. The Northern line is also 
very advanced, and will shortly reach Salta, close to the Bolivian 
frontier. The roads of secondary importance are also being vigor- 
ously pushed forward, and Buenos Ayres has been connected on the 
one hand with Santa Fe and on the other with the Northern Rail- 
way. The railroad work now in progress in the Argentine Republic 
are, it is said, occupying more than 10,000 men. 

Ovr Birmingham lent says a report is current this 
week that the Great Western Railway Company intends to buy up 
the Dudley, Sedgeley, and Wolverhampton Tramways line. 
reason for this step is alleged to be that the tramways company 
has conveyed passengers between the towns named at less fare 
than the railway company, and it is feared that the purchase, 
should it be negotiated, will result in the stoppage of trams. 
The inhabitants along the line of route do not regard the scheme 
with any favour, and if the transfer should be made, it is intended 
to memorialise the town councils and local concerned, 
asking them to use their influence in securing the continuance of 
the line. 

Ix a report on the collision which occurred on the Ist ult. at 
Sunderland Central Station, on the North-Eastern Railway, when 
a passenger train from Bishop Auckland entering the Central Station 
came into collision with an empty train from Hetton, and caused 
injury to 28 passengers, Major-General C. S. Hutchinson says :— 
“The brake power made use of on each train was no doubt of great 
value in mitigating the force of the collision, and had the engine 
and tender, as well as the carriages of the empty market train, 
been fitted with the ——— brake, it is ible that the 
collision might have been altogether avoided, To guard against 
the occurrence of a similar collision, it is desirable that a properly 
interlocked shunting signel for setting back from the down line 
should be provided in the south cabin. 


p.m. occupy never more than about a twentieth of an inch, while 
the advantage of being able to see whether a train is in the morning 
or afternoon is greatly in excess of any advantage following the 
adoption of the Italian 24 o'clock system. 

A report to the Board of Trade by Major Marindin on the 
explosion of the boiler of an engine at Balloch station, on 
the North British Railway, on the 5th of July, when a 
man standing on the platform was killed upon the spot, 
another young man who was close by was injured, and the 
driver badly scalded, has appeared, and it states that *‘ An exami- 
nation of the boiler shows clearly that it gave way along the 
longitudinal seam or joint at the top of the barrel, and that there 
was a groove or flaw of long standing throughout the whole length 
of this joint, which from its come beneath the overlap of the 

late could not possibly have been detected by any examination. 
e plate was in many places holding by a mere skin, and it is 
surprising that it had not given way sooner, but the flaw would 
have been detected by hydraulic test when last in the shops for 
repair. The metal of the boiler was originally of inferior quality, 
and has evidently deteriorated by use.” engine was builtin 1872. 

AN event, which had it occurred an hour later could not have 
failed to produce a serious disaster, took ~— afew days ago at 
Praz, a station at the foot of Mont Cenis. mass of rock, believed 
to have been detached in q of an earthquake, of which 
several shocks were felt in the vicinity at the time, suddenly fell 
from the side of Mont Cenis and rolled down the mountain in the 
direction of the railway through the tunnel. A large quantity of 
the disintegrated rock, which swept everything with it in its fall, 
was precipitated on to the line at Station, breaking down the 
wires and snapping fhe telegraph poles, tearing up the line, and 
strewing it with the debris, so that the traffic between France and 
Italy through the tunnel was for some time complete] ded 
As soon as it was possible messages were despatched by telegraph 
requisitioning a pts of labourers to clear the line, They had 
hardly arrived an n their task when a train was seen ~ alco 
ing at full speed, and it was only with the greatest difficulty it 
could be brought to a standstill before reaching the point of danger. 
Had the train been ‘ing when the landslip occurred there must 
have been a serious loss of life. Several hours passed before one 
pair of rails could be got ready for the resumption of traffic through 
the tunnel, 

One of the great Austro-Hungarian railway companies is the 
“State Railway Company.” It has that name because it bought 
a Government rai from Austria many yearsago. The jealousy 
of the two kingdoms is such that it has to keep accounts of its 


Hungarian lines separate from its Austrian lines, Some of the 
results in the two kingdoms are ;— 
Austria. 

Per mile : 
earnings . £2,782 £2,231 

Average journey .. 266miles .. 48°0 miles. 

Receipt per per mile 0°85d. 

Average haul of freight 60 miles 90} miles, 


The: amount of work done per locomotive is only 10,109 traffic 
train miles in Austria and 11,803 in Hungary, and even the loco- 
motive mileage—ineluding switching—was only about 12 per cent, 
more than making average ca for 313 ys per 
ear & run Oo} to 42 miles so e engines m 
stood still of the time and more. 


THE ENGINEER. 


NOTES AND MEMORANDA. 


Ir is said that about 1 per cent, of all the gas used in New York, 
or about 55 millions of cubic feet annually, is used in thirty of the 
largest theatres. This, at 8s. per thousand, ought to offer electri- 
city a fine field. 

THE birth and death-rate of Hull during the fourteen days 
ending November were 36°7 and 24°5 per 1000 respectively. The 
males born exceeded the females by six, and the deaths of females 
exceeded those of males by 13. 

DvrinG the week ending November 8th, 1884, in twenty-nine 
cities of the United States, having an aggregate population of 
6,666,300, there were reported 2719 deaths, which is equivalent to 
an annual death-rate of 21°2 per 1000. 

TRACING paper may be made by immersing best tissue paper in 
a bath composed of turpentine and bleached beeswax. A piece of 
beeswax about an inch in diameter, dissolved in half a pint of tur- 
pentine, is said to give good results. The paper chet dey two or 
three days before use. 

A WRITER in a French contemporary records the very successful 
use of a concrete for foundations made partly with asphalte. It is 
said that the slight elasticity or hard rubber-like flexure of minute 
range of this material makes it superior to the hard foundations 
for engines and machinery where masonry or concrete is used. It 
acts to a small, but useful, extent as a moderator of shock. 

Durine the week ending November 15th, 1884, in twenty-nine 
cities of the United States, having an aggregate population of 
6,821,300, there were 2922 deaths, which is equivalent to an annual 
death-rate of 22°3 ger 1000. The American Sanitary Engineer 
says the rate in the North Atlantic cities was 21°7; in the Eastern 

cities, 23°6 ; in the Lake cities, 17°6; in the River cities, 21°0; and 
in the Southern cities, for the whites 22°7, and for the coloured 
20°7 per 1000. 

DurineG the week ending November 29th the birth-rate for the 
borough of Bradford was equal to an annual rate of 23°9 per 1000, 
as compared with 28°6, 36°6, and 30°2, the respective rates for the 
three preceding weeks, and 33°1 per 1000, the rate for the corre- 
sponding period of 1883. The death-rate for children under one 
year of age was equal to 130°2 per 1000 of the total births, and 
that for children under five years of age to 53°1 per cent. of the 


The | total deaths. The death-rate for the borough was equal to an 


annual rate of 25°4 per 1000, as compared with 21°2,18°4, and 22°4, 
the respective rates for the three preceding weeks, and 16°3 per 
1000, the rate for the corresponding period of 1883. 


Ix thirty cities of the United States, having an te popu- 
lation of 7,210,300 inhabitants, there were reported during the 
week which ended October 25th, 1884, 2875 deaths, which is at the 
rate of 20°7 per 1000 annually. Children under five years of age 
contributed 39°2 per cent. of the total deaths. The rate in the 
North Atlantic cities was 21°5; in the Eastern cities, 21°8; in the 
Lake cities, 16°2; in the River, 17°8; and in the Southern cities for 
the whites, 21°7 ; and for the coloured, 34°9 per 1000. The Sani- 
tary Engineer says accidents caused 4°1; consumption, 13°0; 
croup, 3°1; diarrhceal diseases, 3°1; diphtheria, 57; typhoid fever, 
3°7; malarial fevers, 3°7; scarlet fever, 1°7; pneumonia, 5°2; 
bronchitis, 2°2 ; measles, 0°2; puerperal diseases, 1°1. 

A CONTEMPORARY has given the daily consumption of water as 
considerably less in London, Paris, and Berlin than in most of the 
principal cities in the United States. In London the daily con- 
sumption of water per inhabitant is over 30 gallons; in Paris it is 
less, while Berlin uses but 20 gallons per head. Detroit, Michigan, 
uses five times as much as Berlin, while in Chicago and Washing- 
ton the consumption per inhabitant is 119 and 135 gallons - 
tively. lasteed, of saying these quantities are used, it would be 
more correct to say that they are wasted or lost. Perhaps one- 
fourth of all the water which leaves the London companies’ works 
is lost by leaky or broken pipes, bad fittings, and bad systems of 
cisterns. Probably these losses are greater in the States. 

At a recent meeting of the Chemical Society a paper was read 
on ‘“‘ The Solubility of Certain Salts in Fused Nitrate of Soda,” by 
F. B. Guthrie. The author has experimented with the sulphates, 
chromate, and carbonates of barium, strontium, calcium, and 
lead. The salts were added in small quantities to the fused nitrate 
of soda, with stirring. The whole was allowed to cool, and after 
partial solidification, the remaining liquid was poured out and 
analysed. The chief results obtained are solubility of barium sul- 

hate, 2°6 per cent.; barium chromate, 0°205; barium carbonate, 

‘916. The strontium salts, taken in the same order, gave, 1°845, 
2°133, and 0°69; calcium salts, 1°477, 0°547, 0°294; lead salts, 6°82, 
0°245; and lead carbonate decomposed at the temperature of fusing 
nitrate of soda. 

A RECENT issue of the Pittsburg Penny Post contained a useful 
article on the cost of steel rails, and gives the following detail 
figures as the actual cost of producing a ton of steel rails in Pitts- 
burg :—Cost of pig metal: 1°1 tons of coke at 2 dols., 2 dols. 20c.; 
limestone, 50c.; ore, scale, &c., 10 dols.; labour, including repairs, 
1 dol. 75c.; general expenses, 38c.; interest, 35c.; total cost of a 
ton of metal, 15 dols. 18c. Cost of ingots: 14 tons of metal 
direct, at 15 dols. 18c., 18dols. 12c.; refractories, 20c.; lubricants, 
2c.; repairs, 24c.; general repairs, 17¢.; labour, 1 dol. 13c.; general 
expenses, 9c.; spiegel, 2 dols. 31lc.; interest, 20c.; total cost of a 
ton of ingots, 2 dole. 48c. Cost of rails: 1°05 tons ingots direct 
with initial heat, at 22 dols. 48c. per ton, 23dols. 62c.; labour and 
office expenses, 1 dol. 90c.; repairs entire, 49c.; steam—natural 

, 10c.; general expenses, 35c.; interest, 22c.; tools, files, &c., 
be. cost of a — ton of steel rails, 26dols. 83c. The Press 
also stated that the cost of making a ton of steel rails in England 
at present is 20 dols. 17c. 

At the meeting of the Chemical Society, December 4th, Mr. 8. 
N. Pickering read a paper on “‘ Calorimetric Determinations of 
Magnesium Sulphate.” The heat of dissolution of monohydrated 
magnesium sulphate is given by Graham as 13,200 cal., by Favre as 
10,986, and by Thomsen as 13,300. None give any details of the 

reparation or analyses of the salt which they used. The author 
naa it impossible to determine the sulphur with barium chloride 
with the requisite accuracy; the sulphur trioxide was found to be 
1 to 15 od cent. too high. The only reliable method for ascer- 
taining the composition of any magnesium sulphate is a determi- 
nation of the water. When the heptahydrated salt is heated to 
100 deg. to 130 deg. it retains about 1} H,O ; this excess of } H,O 
may be expelled by heating to 150 deg. to 160 deg., but if this 
temperature be exceeded some anhydrous salt will be formed. As 
a mean result the author finds that Mg. SO, H.O + 420 H.O 
evolves 12,131 cal. Favre’s salt probably contained 1} H,O. 
Thomsen’s specimen, on the other hand, may have contained some 
anhydrous salt. The anhydrous salt Mg. SO, + 420 H,0 evolves 
20,765 cal, 

Art the last meeting of the Chemical Society Dr. Ramsay read a 

per “On the Vapour Pressure of Acetic Acid and on a New 
Method of Determining the Vapour Pressures of Liquids,” by W. 
Ramsay and Sydney Young. e vapour pressures of acetic acid, 
which have given very discordant results in the hands of other 
observers, have been found to be ectly concordant and regular 
by the authors. They use for the purpose of determiaing the 
vapour pressure of liquids a species of still, into which a thermo- 
meter dips; the bulb of the thermometer is covered with cotton 
wool or other suitable substance. Liquid can be admitted irom 
time to time from a reservoir to moisten the cotton wool. Heat is 
applied to the tube surrounding the thermometer, and the liquid 
evaporates from the cotton wool without entering into ebullition. 
By ey the pressure in the apparatus the ——— regis- 
tered by the thermometer correspondingly alters. By this means 
the determination of vapour pressures is easy and exact. The 
results obtained by this method have been shown by exceedingly 


numerous observations to be coincident with the vapour pressures 
measured in the way. 
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MISCELLANEA. 


On Saturday last a large party visited the extensive intercepting 
tunnels in the chalk, by which Brighton is supplied with — 
The works have been carried out by Mr. Réwaed’ Easton, M.I.C.E. 

THE Cambria Iron Company, U.S., has employed Prof. John 
Fulton to give free instruction in structural geology, mining, and 
mine surveying to all those employed by the company who may 
choose to take a course of study in those departments. 

THE Société Internationale des Electriciens has decided that an 
exhibition shall be held in January, 1885, on the cccasion of its 
first general assembly, not only to bring into prominent notice new 
appliances up to date, but also to sum up the progress made by 
means of lectures given by eminent electricians. 

Messks. WARD, Lock, AND Co. are now issuing, in parts, a 
‘* Technical Journal and Industrial Self-instructor in the leadiz 
branches of Technical Science and Industrial Arts and Processes.” 
It is fully illustrated with working drawings, designs, and 
diagrams, and contains a cyclopwxdic dictionary of technical and 

trade terms. Judging by the first number, it will find many 
subscribers amongst the young of the artisan and technical world. 

THE death is recorded of M. Lartigue, a French electrician, whose 
name is associated with a system of railway signalling largely in 
use on the French lines, and who had latterly held the post of 
general director of the French TelephonicCompany. He was 54 years 
of age. The death is also recorded by Nature, at the early age of 
34, of M. Henninger, one of the editors of Science et Nature. He 
was the author of numerous articles in periodicals and encyclo- 
pedias, chiefly on chemistry. 

SomE rich mineral discoveries in the Illawarra district, New 
South Wales, have just been reported by Mr. Hardy, mining exgi- 
neer, who has been prospecting for coal in the Calderwood Moun- 
tains, about three miles and a-half from Dapto. The prospectors 

ve found no less than five seams of first-class coal, which range 
from 4ft. to 17ft., together with an excellent shale seam. ‘The coal 
and kerosene shale will last ujwards of 200 years. Besides the 
above-mentioned, Mr. Hardy has discovered a large seam of iron- 
stone about 20ft. in thickness. 

AN ingenious system of obtaining a number of copies of letters, 
sketches, &c., has been shown us, called the “‘ Black eae nacedl 
The reproductions are in permanent ink, and the system and appa- 
ratus resemble hand lithography. The original is written with an 
ordinary pen and fluid ink, and after having placed it for one 
minute on one of the prepared parchment sheets—previously 
soaked in water for a few minutes—the copies can immediately be 
taken with the aid of a printing roller. The apparatus is made by 
the Autocopyist Company, London Wall. 

THE organisation of the whole of the Paris pneumatic postal 
service will be completed on December 15th inst. This great 
work, costing more than a million francs, and involving over 
60,000 metres length of pipes, was inaugurated by M. de Couchy. 
The charge for carrying a letter to any place within the fortifica- 
tions has been fixed at 3d. The two extreme points in the service 
are about 11,000 metres apart, and the time required for the 
delivery of a letter to the remotest place in the most unfavourable 
circumstances, and including its conveyance from the nearest 
station, will be within one hour. 

Tue Boston Docks are now so far completed as to be ready for 
the commencement of business. There is 26ft..of water in the 
basin of the dock, while in the new cut through the clays to deep 
water there is 30ft. Owing to the extreme dryness of the past 
summer, a ys amount of sand has accumulated in the bed of the 
Witham, but freshets are now scouring out the channel, and it is 
hoped that this spose A will soon be obviated. Two vessels 
entered the dock on Tuesday to take in coal, and it is expected that 
there will be a large trade in that commodity. A number of 
colliery owners from Nottingham have visited dock, and have 
expressed their satisfaction with the dock works. 

WE have received a copy of a catalogue just issued by Messrs. 
King, Mendham, and Co., Narrow Wine-street, Bristol, which we 
commend to the attention of all having to buy electrical apparatus. 
We have no hesitation in apa | with Messrs. King, Mendham, 
and Co., in stating that it is the largest and probably the best list 
ever gy co treating exclusively of electric apparatus. In it 
will found descriptions of batteries, all kinds of experi- 
mental apparatus, including an improved pattern Wimshurst 
influence machine and a new standard ohm coil, which forms part 
of the science teachers’ set of testing instruments; parts of 
apparatus for amateur’s use, and an admirable revised wire table, 
giving the resistance and weight of copper and German silver 
wires, as well as a section at the end giving information as .to 
electrical terms, proper arrangement of batteries, and formule 
for winding bobbins. 

AN accident of a rather serious nature occurred on Monday last 
to a wagon and team of horses, belonging to Messrs. Guest and 
Silvester, roll makers, of West Bromwich. The team were en- 
oe in conveying a new roll, of some five or six tons, to the 
rolling mills of the New Rritish Iron Company, Corngreaves Iron- 
works, several of the large mills of which are being increased in 
strength, to facilitate the rolling of the steel which the company 
now manufactures. On a steep slope, near Old Hill, however, the 
brake slipper got out of place, and the impetus gained by the load 
drove the horses at a high speed down the hill. Fortunately, the 
trace horses broke loose, but the shaft horse was forced through 
the side of a cottage, and killed instantaneously, the wagon being 
smashed to pieces. pSomeaggg L the drivers and the inmates 
of the house escaped injury. The New British Iron Company’s 
team effected the r al of the roll to its destination on the 
following morning. 

Ir is proposed to connect the island of Achill, County Mayo, 
with the mainland of Ireland, by a swivel bridge across the Sound. 
The island contains 6000 inhabitants, and is separated from the 
mainland by an arm of the sea only 310ft. wide at the point where 
the bridge is to be made. The cost will be £6000, of which £3550 
has been raised, leaving a balance of £2450 required. It is stated 
that when the undertaking is completed it will add more than 
35,000 acres to Ireland. it will improve the condition of 6000 
people by the development of their fisheries and other resources ; 
and it will encourage tourists to visit the island, with its marine 
cliffs, grand mountains, and many other attractions. Accounts 
have been opened at the Bank of Ireland, in Dublin, and Castlebar, 
for the receipt of ewan which should be paid to the credit 
of Mr. J. G. V. Porter, J.P., of Belle-isle. Mr. O’Connor Power, 
M.P , 5, King’s Bench-walk, Temple, and Mr. Sydney Buxton, 
M.P., 15, Eaton-place, will also receive subscriptions. 

A SCHEME of considerable importance, but which has not yet 
obtained the attention it deserves, is mentioned in the recent Parlia- 
mentary notices. This is a proposal to open up Christchurch Har- 
bour, on the South Coast, as a first-class port; and to connect it 
with the Midland Railway system by a new railway from Wimborne 
to Christchurch. The harbour scheme is the more important. It 
is proposed to make “retaining walls” along both banks of the 
rivers Avon and Stour at their point of convergence, to confine 
their fiow within a channel some 500ft. broad; to dredge and 
deepen a broad harbour for the berthing and anchorage of vessels ; 
to cut a navigable channel through the present sandbank into the 
open bay; and to neqe the mouth of this channel by two breax- 
waters, which will run out a thousand yards into the sea. The 
extent of harbour accommodation to be provided is 132 acres, and 
there will be a depth of 25ft. of water. It has not yet been stated 
who are the real promoters of the scheme, but it is commonly said 
that the Midland Railway Company is at the bottom of it. ere 
are already rumours of strong opposition; but should it be carried 
out it will open up a more direct communication with Bath, Bristol, 


and the Mi Counties, besides conferring other, important 
advantages. 


/ 
On the 1st January next, as we announced some time since, the 
authorities of the Royal Observatory, Greenwich, have decided that 
the day shall be reckoned as commencing at midnight, which will be 
zero or 0, and will run up to 24, or midnight again, so that 1 o’clock S 
in the afternoon will be 13 o’clock, 2 will be 14 o’clock, and so on. 
The Railway News struggling to find something by which to & 
support the change, says :—‘‘ One of the chief advantages of the : : 
new plan will be felt by the railway companies, as the method of Pot 
reckoning from the meridian will be overcome, and the observations 
a.m. and p.m. will no longer be necessary in the limited spaces of 
the time-tables.” It may, however, be remarked that the a.m. and % 
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Dac. 12, 1884. 


LETTERS TO THE EDITOR. 


PATENT-OFFICE BUSINESS. 


Srr,—My attentioz: has been directed to a letter from “‘A 
Barrister” on this subject in your last impression. Will you 
allow me, another barrister, to say that whatever opinions may 
be held as to the most convenient constitution of what is, as your 

dent truly says, a court of first instance, there can 
scarcely be two opinions as to the satisfactory character of the 
decisions of the Comptroller up to the present time. It is the 
practice of that officer—an invariable practice I think I may say— 
to reserve the consideration of his decision & very courteous 
and patient hearing of everything that can be urged on both 
sides, and ultimately to deliver it to the parties in writing; and I 
am constrained to say that, so far as my experience goes, no serious 
objection can be taken to them. If I had any criticism to offer it 
would be that the Comptroller is, if anything, too indulgent of 


Cc. H 
i ’s-inn, December 10th. 


PATENT OFFICE SALES DEPARTMENT. 


Srr,—Our attention has been called to a paragraph in your issue 
of the 7th November, complaining of unreasonable delay in the 
Sales Departinent of the Patent-oftice. From daily experience we 
ean vouch for the courtesy and attention of the officials in that 
department. Purchasers of Patent-office publications are too apt 
to forget that they are really in the position of customers in a shop 
requirin; certain goods, which have to be selected out of stock. 
If the time occupied in leting the h of a particular 
article in an inary shop be compared. with that required for 
purchasing one out of many thousands of Blue-books in Cursitor- 
street, it will be found that there is little reason to complain of 
tardiness in the Patent-oflice Sales Department. 

28, Southampton-buildings, London, ABEL AND IMRAY. 

W.C., November 26th. 


CCOPER’S HILL COLLEGE. 

Srr,—Having already expressed the opinion that I was qualified 
to judge of the merits of Cooper's Hill asa training college, and 
having given my testimony in its favour, it would perhaps be 
better, so far as I am concerned, to let the matter drop, for what- 
ever may be the opinion of others, mine will not be altered as to 
the value of the college for the purpose of educating young men as 


engineers. 

If I read rightly Professor Hele Shaw’s remarks, he laments that 
young fellows who are privately trained have to pass no examina- 
tions by which a properly qualified man may be known. Such, no 
doubt, is the fact; but surely this tells much in favour of the 
system pursued at Cooper’s Hill, where, I believe, something like 
100 examinations are made during the three years’ course, and a 
very careful record of marks is kept, upon which the final result is 
given. The amount of work a man oe to do at Cooper’s Hill is 
em, evidence of which I have in my son’s note-book and 

uge volume of drawings. 

I do not agree with -Professor Hele Shaw when he says that 
Cooper’s Hill will only advertise itself when it geases to be 
supported by the public. If the Indian appointments be looked 

n as rewards, surely it isas reasonable that Cooper’s Hill should 

vertise them for competition as it is for the jar och at our uni- 

versities to advertise their rewards in the shape of scholarships, 
which one and all of them do. 

I do not know who my friend the “‘ Member of the Iron and Steel 
Institute” is, who hails from Sunderland, but while he compli- 
ments my sons he rather ‘‘damns me with faint praise” in saying 
= I only know one half of what I ought to know about Cooper's 


Carlyle said that the world was made up mostly of fools; and 
my friend does not make me the exception which proves the rule. 
But why should he assume that ‘‘I have only seen half the picture?” 
I made it my business to look thoroughly inte the matter, and I 
have had the evidence of my senses in both seeing and hearing 
what the course of studies was during the three years my son was 
at Cooper’s Hill, and I had — intercourse with the College ; 
so that, if I have only seen half the picture, it was because the 
other half was not there! I would point out to my friend that no 
institution can turn out both theoretical and practical engineers in 
a three years’ course. The utmost that can be done in that time is 
to lay the foundation on which to build; but if the foundation be 
bad, it isa poor look-out for the superstructure; and hence it is 
that I have been so well pleased with Cooper’s Hill—the grounding 
being so thorough. 

I assure him that he is entirely mistaken; for having had four 
sons older than the one who was at Cooper’s Hill, whose education 
gave me much experience, I selected that College because I believed 
he would obtain a first-class grounding—and in this I have not been 
mistaken. If a man has it in him, it will come out at Cooper’s 
Hill; but you “‘ cannot make a silk purse out of a sow’s ear,” nor 
can you make an engineer of a man if he have not the aptitude for 
it. So that, while India will be benefitted by getting the best of 
those who enter into competition for the appointments, it will be 
the survival of the fittest for those who remain at home. 

_ Cooper's Hill is, to my mind, the college where, par excellence, 
it devotes itself to one thing only—laying the foundation of a solid 
engineering education; and tnough “‘ many be called but few 
chosen” for India, yet the few will, when they get into harness, 
soon show that the College is doing a great and good work, not 
only to the benefit of India, but to the country at large 
St. Neots, December 9th. GErorGE Bower. 


Str,—Several letters have recently appeared in your valuable 
paper on Cooper's Hill. It appears to me that the persons best 
qualified to say whether Cooper's Hill College has turned out a 
failure or not are men who, like myself, have gone through the 
College course, or men who have had Cooper’s Hill men working 
under them. I think I am correct in stating that the older men 
in the Indian Pubiic Works Department are very well satisfied 
with the class of men sent out from Cooper’s Hill; the majority of 
them only regret that Cooper's Hill men should spend a year on 
works in England before proceeding to India, as they consider a 
year at the headquarters of a district in India a far better training 
school for an assistant engineer of the Public Works Department. 
I have never heard any man regret his going to Cooper's Hill; the 
education, discipline, and life are, in my opinion, highly to be 
commended. £650 would cover a man’s total expenses—includii 
clothes, pocket-money, &c.—at Cooper’s Hill for three years, and 
do not think this is a larger sum than he would have to pay were 
he to go as pupil to any engineer of eminence. 

Professor Hele Shaw, in his letter of the 17th ult., maintains 
that local engineering schools are competent to supply engineering 
education of the highest kind. Assuming this to be the case, I do 
not admit that men brought up at home and educated at a local 
engineering school are as well fitted as men educated at a public 
school and Cooper's Hill to take up @ public appointment in India. 
An assistant engineer on his arrival in India is gazetted to a par- 
ticular district. For a few months he is probably kept at the head- 
quarters of this district. He is then appointed to a sub-division, in 
all probability, being a junior man, to the most remote one in the 
district. He may possibly find himself the only E in the 
sub-division, and a native population of, perhaps, f a-million. 
I have myself held such an appointment shortly after arriving 
in India, Now I am inclined to think a man educated at Cooper's 


Hill better qualified to take up such an appointment than a man 
educated at a local engineeritéz school. 

In your issue of the 21st ult. you state that Cooper's Hill men 
never turn out quite first-rate, and on arriving in India they were 
quite useless. The first men sent out from Cooper’s Hill have seen 
something under ten years’ service, yet many af tam men, if not 
quite first-rate, judged by your standard, are considered first-rate 
executive engineers in India. I can only say for oa: Hill men 
on arrival in India, that there is always work ready for them, and 
I do not think they are found useless, even at first; they are at 
least fair draughtsmen, able to make a survey, Xc. 


AN Cooprr’s HILL Man, 
Hornsey, December 10th. 


Srr,—I think your ndents have missed the true point at 
issue concerning Cooper’s Hill College No one, so far as I am 
aware, has ever doubted that Cooper’s Hill gave a good education, 
but a great many people, in common with yourself, doubt that 
Cooper's Hill—or any similar institution—can turn out engineers. 
Now it has been assumed, and, as I think, with truth, that if a 
man is articled, say, to a locomotive superintendent of one of our 
great railways for five years, he will at the end of that time bea 
very much better ical engi than he would have been 

he spent three years at Cooper’s Hill. In the same way, had 
he served five years in, let us say, Mr. Hawksley’s office in West- 
minster, he would be a better civil engineer than if he had spent 
three years at Cooper’s Hill; Ido not say that in either case he 
would be better educated generally, but he would be a better 


specialist. 
Great George-street, Westminster. December 10th. 


THE FALSE WATER GAUGE. 


Srr,—I am glad to see by Mr. Snowdon’s letter that we have 
another worker in the field. But ingenious as his theory is, I 
think it is insufficient to account for the facts I will give him, and 
moreover, I hardly think any ex tion is necessary, the laws 
governing the results seem self-evident. I will discuss the question 
as it affects mines, because results obtained from small fans and 
are not trustworthy. 

the first place, let it be remembered that the resistance of the 
mine is one thing, and the vacuum produced by a fan —s 
upon it quite another ; this will become cleareras we goon. I wi 
cite a case which will illustrate it. Ata certain mine the seam 
was 10ft. thick, the passages all large, none less than 120 square 
feet. The shafts were 14ft. in diameter, and 372ft. deep. A 
ventilating furnace when very hard fired gave 120,000 cubic feet 
per minute, and the water gauge of the mine taken on the separa- 
tion doors between the intake and return currents 0'45in, A fan 
of a small high speed class, 12ft. indiameter, was put to work, at 
158 revolutions; on the surface 10ft. back from the fan it gave 
w.g. 1°28in. What was the effect below? On the doors below 
the w.g. was only 0°70in. ; no shaft friction accounts for it, the 
shafts are very large, and the result in air exactly what the fur- 
nace would have given if it could have done the work. Thus, 


070 _ 
120,000 = 149,400 cubic feet. 


The actual measurement was 149,618 cubic feet. Now in calcu- 
lating the useful effect of the fan, which w.g. should be used? 
Undoubtedly the underground one, and the reason is this: The 
fan w.g. is ically—not absolutely—dependent on the blade 
tip speed of fan. Suppose a fan of only 3ft. diameter had been 
applied, the same w.g. could easily have been got upon the sur- 
face, but the difference in the underground w.g. would have been 
still more exaggerated. dd this is where so many mistakes in 
calculating the useful effect occur; if the 149, t. had been 
multiplied into the w.g. of the surface, very likely more than 
100 per cent. would have been got. Because it would have been, 
assuming that the fan was lifting 150,000ft., under a drag of 1°28in., 
while in fact it was only 0°70in. 

I have repeatedly closed the orifice of fans, and shut off the 
upeast. The w.g. increases, but never approaches the full theo- 
retical effect. Thus with a 30ft. Guibal I closed the inlet with 3in. 
battens, and bored a hole through. At a blade-tip speed of 
94ft. second I got 2°45in.; I should have had 3°96in. Another 
time I battened down the top of the upcast shaft, and at 78}ft. 
per second I got 1°72in.; I should have had 2‘75in. But we know, 
and this proves it, that even the Guibal fan only gives 65 per cent. 
of manometrical effect. Thus 

3°96 x 65 = 2°47 

2°75 x °65 = 1°78. 
If the fan and its inlet are proportioned to the volume, it will, and 
does, put this vacuum upon the mine; but if the fan is too small, 
it creates the vacuum, but cannot swallow the volume, and at 
some distance away—to be found by experiment—that vacuum 
dwindles down to what I call the actual water gauge. 

It does not follow that because the fan creates the vacuum it 
must be working under that drag. When no air went through 
at all, there was a vacuum, but the engine merely revolved the 
fan; and so when it cannot take the air due to the vacuum, the 
engine turns the fan, but similarly, to a given extent, does nv work. 
Had re the instance I have quoted been large enough, it would 
have 


120,000 = 202,200 cubic feet; 
and then the indicated horse-power would have been very different, 


the power required being as the cube of the volume. 
Och. A. L. STRAVENSON. 
TIDAL ACTION, 


S1r,—Probably it is only such ‘‘an ordinary individual,” as Mr. 
Snowdon dubs himself, who would s flippantly of men eminent 
in science. If Mr. Snowdon will refer to the ‘‘ Philosophical 
Transactions” between 1833 and 1850, he will see that it was onl 
after serious and prolonged study Dr. Whewell found himself 
unable to “adhere to the ideas of his youth,” and was obliged to 
acknowledge the equilibrium theory is inadequate. To him we 
are indebted for two or three very complete and authoritative 
series of simultaneous observations on the shores of the British 
Isles and throughout the civilised world ; and it was through the 
difficulties hic encounted in the discussion of those observations 
that the Master of Trinity was led to reject the equilibrium theory. 
Similarly, Professor Haughton, who happily sarvives, was led to a 
like conclusion, as may be seen in the “* Transactions” of the 
Royal Irish Academy, and elsewhere. : 

In the second paragraph of his letter of Nov. 28th, to which Mr. 
Snowdon specially refers in his last, he wrote, “‘1t must be im- 
possible for primary waves of great t to be g ted in the 
northern hemisphere ;” in the next paragraph, he says, “‘ the tides 
we know in the greater part of the northern hemisphere . . . are 
simply -offshoots from these—southern—primary heaps superim- 
posed upon, and consequently slightly modified by the tiny 
a upheavals and depressions produced in the northern 

emisphere.” From this and other passages it is clear Mr. Snow- 
don considers the tides of the northern hemisphere are generated 
almost exclusively in the neighbourhood of Van Diemen’s Land; 
that those produced in the Antipodes of Van Diemen’s Land, that 
is in North-Western Europe, are so tiny as scarcely to deserve 
mention, and so are practically non-existent. If I err in this con- 
clusien, I hope Mr. Snowdon will be more explicit, and ially 
that he will explain how it is the “‘two irregular heaps of water 
and the waves arising from them” are produced; and how the 
high water passing Van Dieman’s Land and nowhere else becomes 
@ monster wave, 

Is Mr. Suvwdon quite sure that the mass of water between the 
latitude of the Cape of Good Hope and the frozen ocean is much 
Jarger than that of the North Atlantic between the equator and 


the frozen ocean, including in both cases depth and area? And 
what area does he assign to the space about Van Diemen’s Land, 
in which high water becomes a monster wave? Also, will he 
explain why the monster wave makes its first appearance off Van 
Diemen’s Land instead of in some other part of the Southern 
Ocean, where there is less land? 

I wish, if possible, to learn upon what facts Mr. Snowdon’s 
opinions are based. They appear to me to be very misty and 
vague; and I hope he will make them more definite, as facts and 
not assumptions. As to the opinions of Sir William Thomson, 
this is not the first time I have ascribed this inference to him in your 
columns and elsewhere; if I am in error, it is very easy for Sir 
William Thomson to set forth his opinions in unambiguous 


Unless Mr. Snowdon will adduce the facts on which his opinions 
are based, it seems to me useless to prolong this di i 
Hitherto I have failed to elicit more than assertions and assump- 
tions. Joseru Bout, 
Liverpool, December 9th, 


THE THIRD LAW OF MOTION, 


Srr,—A brief definition of this law is that “ actions and reactions 
are equal and opposite,” and in an article appearing in your last 
week’s impression, referring to Professor James Thomson’s address, 
delivered recently to the members of the Institution of Engineers 
and Shipbuilders in Scotland, you conclude by complaining that 
the bearing of Newton’s third law is n ted, if not ignored, in 
science teaching; and finally remark:—** Thus, for example, the 
pull at one end of the draw-bar of a railway train is precisely equal 
to the resistance to that pull at the other end, yet the train follows 
the locomotive. Perhaps Professor Thomson will tell some of his 
classes why. He cannot refer his hearers to text books for an 
explanation, because they will not find one there. For the great 
mass of writers on dynamics, Newton’s third law has had simply 
no existence.” That being the case, an attempt simply to explain 
why the train does move torward and follow the locomotive, not- 
withstanding that the pull of the engine, urging the train onward, 
is precisely counterbalanced by, and is ‘equal and opposite” to, 
_ — which the engine has to overcome, may not be out 

ih commencing, let our attention be confined to a vertical plane 
passing through the middle of a link on the chain coupling the 
engine to the leading coach of the train, we shall have on the 
engine side of the plane a tractive force T in the direction of 
motion, and on the rear side of the plane a resistance Now by 
the third law, T and R are ‘‘ equal and opposite,” and yet we know 
that the train may move. Again, if, mstead of fastening the 
engine coupling chain to the leading coach, we attach it to a hook 
securely connected to scme rigid y, and allow the engine to 
exert the same tractive force T, we now find that the engine cannot 
move, and yet the conditions as regards the pull and resistance 
acting on opposite sides of our imaginary plane passing through 
the coupling chain, would be precisely the same, in regard of 
‘action and reaction,” as when the coupling chain was connected 
to the moving train. Why, then, do we gét the engine to move in 
one case and not in the other? Well, shortly stated, it is because 
motion is an essential factor in the “‘ reaction” or resistance of the 
moving train. 

Let me explain this further by means of an example. Therefore, 
let us suppose a train of coaches have a combined weight W lb., 
and let f represent the total resistance to motion due to the friction 
of the wheels and axles of the train, which we may term the rolling 
friction, and assume to be constant at any speed. Further, let this 
train be attached to a locomotive in the usual way, which is capable 
of exerting at any s within practical limits a constant tractive 
force T on a perfectly level road, Also let A represent the total 
aerial resistance to the motion of the train at a velocity of 1ft. per 
second, and p represent the power at which this resistance increases 
with any il v. Then when the train is running at a uniform 
speed of v, ft. per second under the tractive pull T, weshall always 
have T = f +. Av,’,and the symbol ris not only indicative of 
motion being involved in the “reaction,” but also expresses under 
the given conditions the rate of uniform motion corresponding to 
any tractive force T on a perfectly level road. 

ie, instead of a uniform motion, the train has an accelerative 
motion, which at any instant would of course have a velocity less 
than, but always approaching to, the velocity v,, then the resist- 
ance is made up of an additional element, namely, a momentum- 
acquiring force M, which is constantly varying and corresponding 
at any instant to the rate of acceleration. 

Assuming, as we have all along, that the tractive force T is 
constant, we shall have, when the train is just moving and before 
any aerial resistance is set up, M=T — /, and its value finally 
decreases to zero when the train attains a uniform velocity of v, 
feet per second. Atany given instant during the period of accelera- 
tion the value of M would be T — f + Avy” , where vy is the speed 
per second at the instant taken, and the whole ‘‘ reaction” would 
beM +f +Av,”, which, again, is ‘ equal and opposite” to T, the 
pull or ‘“‘action” exerted bythe engine. G. C, 

Manchester, December 9th. 


ELECTRIC LIGHT CABLES. 


S1r,—In his last letter to you Mr. James Johnstone writes that 
my statement that ‘“‘pure sand can itself have no chemical or 
corrosive action on lead” bespeaks simplicity of mind. Be that as 
it may, I repeat my statement, and leaye Mr. Johnstone to refute 
it if he can. He states correctly enough that coloured quartz 
derives its tints from impurities, but when he adds that 
such colouring impurities, while existing in the quartz or 
sand grains, can act chemically on the lead, he simply 
shows that he has no practi knowledge of the subject. 
He can never have analysed a sample of quartz, or endea- 
voured to determine, even qualitatively, the base which gives it 
its colour. Even in the laboratory, with all appliances at hand, it 
is not always an easy matter to separate the colouring base, as I 
know well from a series of such analyses carried out by me some 
years ago in the Chemical Laboratory of the Royal School of Mines, 
and in subsequent analyses of sands to be used as fluxes for metal- 
lurgical operations. As for their being separated from the quartz 
sand in which the eables are imbedded by any probable natural. 
process, and yo as to act on the lead, the idea is absurd. Mr. John- 
stone had better consult an elemen handbook of mineral 
analysis before he writes to you again. He talks of the galvanic 
action set up between these bases and the lead. Will he kindly 
explain this, mentioning the electrolyte and giving equations for 
the reaction ? 

As for the sand to be used in the trenches, if the engineer in 
charge cannot ure it in the neighbourhood of Greenock, he 
will doubtless obtain it from further off. With that neither I nor 
my company have anything todo. We simply supply thé cable to 
the contractor.who has the job in hand, with such information and 
recommendations as our experience warrants. 

Mr. Johnstone says the rain-water is sure to find its way into the 
trenches. Exactly so. That is one of the reasons for using sand, 
because the water will percolate through it and pass away. Were 
peat to be used, as Mr. Johnstone thinks should be done, it would 
act like a sponge and retain the water. The sand can be 
obtained more free from impurities than peat, and not retain- 
ing the water as peat does, it forms a far better and safer 
bedding for an electric light cable. I do not say peat is a 
bad material, but it is not so good as sand. Mr, Johnstone’s 

liel between tarred iron and tarred lead is delightfully innocent. 
Pet him ascertain the relative affinities of iron and lead for oxygen 
in the presence of water or moist air—the duration of the tar coat- 
ing depends chiefly on that—before he again exposes the chinks in 
his armour. If he ever gains any practical experience of the laying 
of such cables as those of the Kinetic Engineering Company, he 
will cease to pronounce their practice “‘a great mistake,” as he has 
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done in so gratuitously dogmatic a manner. Where the great 
mistake is he has probably now discovered, and, it is hoped, will 
avoid such in future. : 

I may add that our reason for recommending sand is simply 
because an extended experience has shown it to be the best mate- 
rial for the purpose. is experience is based on the laying of 
some hundreds of different cables of the Berthond-Borel system, 
amongst which may be mentioned such cables as those of the St. 
Gothard Tunnel, the Arlberg Tunnel, those used for lighting up 
the gunpowder factories of the French Government, the under- 

ound cables of the Paris and other telephonic exchanges, the 

ulf of Genoa cables—in large part simply buried in the sand 
along the shore ; the cables for the lighting of Lausanne and other 
towns; that laid along the shore of Lake Neuchatel; those used 
by the Chemin de Fer du Nord; cables laid in mines, and others 
running through vineyards and highly-manured farm soils, 

36 and 37, Brooke-street, Holborn, E.C., J. G. LORRAIN, 

December 10th. 


Srr,—In reference to the controversy that has appenres in your 
pe under ‘Electric Light Cables,” as a matter of fact the 
ead-cored cables are being laid in peat. Though I am indebted to 
Mr. Lorrain, who supplied me with the cables, for the suggestion 
of the use of sand, yet, as peat can be obtained in the neighbour- 
hood, and as it forms an excellent bedding, impervious to flowin; 
water, and therefore a good preservative to substances embedd 
in it, I have decided with the authorities to use it. Mr. James 
Johnstone falls into a slight inaccuracy, which he will allow me to 
correct. As contractor to the Board of Police of Greenock, I have 
supplied the whole of the electrical plant, including cables, which 
are now being erected and laid under my personal supervision, 

White Hart Hotel, Greenock, E, W, BECKINGSALE, 

December 10th, 


Sir,—As consulting electrician to the Greenock Corporation. 
who are introducing the electric light cables protected with lead 
tubing, I have been much interested in Mr. James Johnstone's 
timely warning regarding the corrosive action of certain qualities 
of on lead pipes. His opinions are borne out by practical 
experience, and due precautions will be taken to avoid contact 
between the lead and the destructive soil he mentions, 

ANDREW JAMIESON, Principal, 

College of Science and Arts, Glasgow, Dec. 8th. 


ELECTRIC LIGHT HORSE-POWER, 
S1r,—Referring to your leading article on ‘‘ Electrical Units,” 
published in THe ENGINEER of October 10th—in which you state 
- that at the present moment there is not in the whole world 10,000 
indicated horse-power used in the production of electricity—I 
should like to state that in the United States alone there is a 
greater amount of steam power used for electric lighting than four 
times the number of indicated horse-power stated by you. I can 
rove that but one of the leading electrical light companies of the 
tates, viz., the United States tric Lighting Company, using 
the Weston systems, has arc and incandescent lights and dynamo 
machines running which use— 
For the city of New York—three stations.. .. .. 2,000-H.P. 


In different parts of the country 

independent plants .. .. .. wid — 5,000 
Local stations at Boston, Manchester, Providence, ; ad 

Newport, Rochester, Newark, Philad ja, - 

timore, Washington, Charleston, Toledo, Ohio, 

ani many other places... .. .. .. «.. «. 10,000 ,, 
Making a total for one electric lighting company 


That this statement is rather below than above the actual 
number of horse-power for the Weston systems may simply 
be proved by the fact that there have been built up to the present 
time more than 2000 Weston dynamo machines, requiring in the 
average each about 10-horse power. The United States Electric 
Lighting Company has formerly also built about 500 Maxim 
machines, absorbing about 6-horse power each, giving thus a total 
number of horse-power as stated above. 

Taking the Edison, the Brush, the Thompson-Houston, and half 
a dozen other a companies into consideration, I think 

,000-horse power, for electric lighting purposes in the 
United States alone, would rather be a low estimate than other- 
wise, Maurice A. C.E. 
Newark, N.J., U.S., November 22nd. 


WHAT IS ELECTRICITY? 


Srr,—You were the first to publish on 19th May, 1882, experi- 
ments of mine bearing on this subject. They were also published 
in other journals here and in America, but no electrician has come 
f to say that he had repeated my experiments and found 
that they were inaccurate; yet since then many published state- 
ments have been made by eminent electricians concerning the 
nature of electricity which are entirely opposed to the facts which 
my experiments established. It is therefore necessary to draw 
public attention to the subject. The apparatus required for the 
repeating of my experiments is of so simple a c ter, and 
commonly sed by electricians, that the want of apparatus 
cannot be the reason why my experiments have not been repeated 
by othere. Science should be an effort to findtruth. If science is 
not truth it is without value. Then how comes it that for two 

and a-half scientists have been publishing statements regard- 
ing the nature of electricity which are false when viewed in the 
light of the facts concerning the nature of —— as demon- 
strated by my experiments? With your permission I will briefly 
recapitulate the results obtained by them. 
’ (1) Franklin, by his invention of the Leyden jar with movable 
— showed that the action of electricity in a — jar 
depended entirely on the glass of it. To make sure that Franklin 
was right on this point, I made a series of new experiments, as 
described = your pages, which completely confirmed Franklin’ 
experiments. 

2) Having a Leyden jar insulated on paraffine-wax supports, 
and a copper wire, one end of which has a good earth connection, 
and the other end brought near to, but not touching, the outer 
coating of the jar: when electricity was passed into this Leyden 
jar, a portion of it went through the glassyand then passed from 
the outer coating of the jar to the point of the wire ; the electri- 
ay is across the small intervening space of air. 

3) This passage of the electricity through the glass, and from 
the outer coating to the earth-connected wire, was very abundant 
at the time the internal charging of the jar aed ut as the 
internal charging age eye the passage of the e icity through 
the glass, and from the outer coating to the wire, diminished in 
quantity. 

(4) When the jar was fully charged internally, no electricity 
passed through the glass to the outer coating of the jar to the 
earth-connected wire. These facts proved, first, that the elec- 
tricity concentrates itself within the pores of the glass; secondly, 
seeing that the weary § at first passed easily through the pores of 
the glass in passing to the point of the earth-connected wire, the 
cause of the electricity not passing out through the glass to the wire 
when the jar was fully charged must arise from a concentrating power 
native to the electricity itself, and I maintained in your columns that 
this concentrating power must be the attraction of cohesion of the 
electricity, and hence electricity must be a kind of matter, although 
it is not subject to the law of gravitation. 

From the care I took in performing the experiments which gave 
the foregoing results, I know that they are facts which cannot be 
overturned, and hence electricity cannot be merely ‘‘a force” or 


pnergy.” Jt is reported in the publig prints that Sir William 


Thomson, in a lecture delivered in Philadelphia, September 
28th, 1884, said, “‘When we explain the nature of elec- 
tricity, we explain it by a motion of the luminiferous ether. 
We cannot say that it is electricity. What can this lumi- 
niferous ether be?” This assertion that electricity is a motion of 
the luminiferous ether is a way of stating that electricity is eee 
and not a kind of matter. I should like to know if Sir Wm. 
Thomson was totally ignorant of the facts published in your 
columns in May, 1882, and other journals, which demonstrate 
that electricity possesses a concentrating power within itself, and 
therefore must be a kind of matter; or did Sir Wm. Thomson, 
with the full knowledge of the foregoing facts, give his audience 
at Philadelphia to understand that electricity is merely a motion 

ere appeared recently in your columns, page 347, particulars 
of experiments by M. Planté, by which he has succeeded in making 
ball lightning on a small scale, so that every electrician has it in 


‘| his power to witness ball lightning. This is a great point gained, 


for previously some electricians would not believe in the existence 
of it, owing to its manifestation in nature being comparatively 
rare. Now that its existence cannot be disputed, allow me to 
point out how ball lightning supports my previous proof that 
electricity possesses a power of attraction for its own par- 
ticles. But in the place, let me note some of the 
characteristics of ball lightning. It is not always destructive 
in its course. It has been known to pass close by human beings 
without injuring them, and it has passed through rooms and 
passages in houses without —s injury, as long as it maintained 
the ball or globular form. Its destructive power is manifested at 
the moment it gives up the globular form. It disap with a 
loud noise, and a great splutter of electric sparks. Now, I should 
like to ask two electricians, whose duty it is to teach the theory of 
electricity to the rising generation in our Scottish universities—I 
mean Sir William Thomson, in Glasgow, and Professor Tait, in 
yous «BY Sg is it that keeps the lightning in the form of a 
globe? 

Will these two electricians assert that it is “a motion of the 
luminiferous ether” which keeps ball lightning in the globular 
form? Surely not, for it is self-evident that the only power we 
know of which can ee lightning in the ball or globular form is 
that of the cohesion of the particles of electricity of which the 
ball or globe is composed. I maintain that ball lightning is 


a demonstration that electricity has a cohesive power within 
ousie-terrace i 
December 8th. 


THE EFFICIENCY OF FANS, 


Srr,—I have no doubt of the general correctness of Professor 
Herschel’s view of the efficiency of fans, though I am quite unable 
to follow him in his account of the dual nature of energy. Unlike 
him also I do not see any obscurity in the fan problem, and this is 
my excuse for attempting to put it very simply. Let Fig. 1 repre- 
sent a ventilating fan, drawing air through a passage or flue of 
uniform section from the atmosphere and Schengen it through a 
similar flue into the atmosphere. Thén the distribution of pres- 


Fic .t 


i¢ 


sure will be that shown by the water columns. At the inlet and 
outlet of the system there is atmospheric pressure p,. At the 
inlet the pressure pa — p; is expended in producing velocity. 
Between the inlet and the fan the pressure p, — po is expended 
in friction—skin friction, friction of bends, Between the 
fan and the outlet the pressure p;—pa is expended in friction. 
The pressure head against which the fan works is therefore 


— Po + P3 — Pa = Pz — Pas 
as is cbviows: fines ths diagram. Let the pressures be reckoned in 
feet of air; that is, take the pressure heights about 800 times the 
water column heights, Then the whole useful work done by the 
fan in pumping Q cubic feet of air per second is simply 
W = 008 — ps) foot-pounds per second, 
and the efficiency of the fan is simply W divided by the work 
expended. In the loss of pressure 3 — p» is included the loss 
— py, required to give the velocity in the system, and which is 
finall ost in eddying motion outside the outlet. It is therefore 
rightly included in the work done by the fan. . 
Case 2.—Now, suppose that at any point a constriction is made 
in the flue, as shown in Fig. 2. Here the pressure at X may fall 


Fic 2 | an 
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and the velocity increase almost as much as we please. There is a 
limit which need not be discussed now, Consequently, the flow of 
kinetic aa at X may be very much ter than the whole 
work expended in driving the fan, and that as it appears to me 
very simply, and without needing for explanation any consideration 
of dual forms of energy. The velocity at that point is absolutely 


s | determined by the two conditions—that it is the velocity due to 


that of pa — px which is not expended in friction against the 
flue Lay that point ; and that it bears to the general velocity in 
the rest of the flue the inverse ratio of the sections, or rather, 
allowing for variation of density, the ratio given by the equation 
PxrOx ty = 

where x, © are the areas of the sections. The constriction 
will not sensibly affect the resistance in the ventilating system, 
if it is a gradual one, and hence-the flow of air, the difference of 
pressure p3—p. and the work expended will be sensibly the same 
as in Case 1. 

Case 3.—Now suppose that at the points where p. and ps are 
measured the velocities are different from the necessary velocity of 
discharge at the outlet of the ventilating system. Let rv. and v; 
be the velocities, and 2 the velocity at the outlet. Then the 
quantitigs of energy ag and — per Ib. of air are 
available for overcoming part of the frictional resistances in the 
fan or elsewhere, or for reproducing pressure. Consequently the 
pressure height overcome by the fan in this case is— 

29 29 2 
and the work done by the fan, including the work expended in 
giving the necessary energy of discharge, is 

W = 008 Q (7; nt ) 
where the terms in the bracket are in feet of air. To apply this to 
the case of the Capell fan discussed in your article on page 374. 
So far as I can understand, the fan received air through a zing 


suction pipe of no t length, so that its friction is negligible. 
Just i this pressure was liin. of water, or about 
117ft. of air less ti atmospheric pressure, and the velocity was 
73ft. per second. The fan discharged by its whole circumference 
again into the air, The velocity of dischatge was therefore 
iu %> 10°7ft. per second radially, besides whatever unneces- 
sary rotation, useless for moving the air, may have been communi 
cated by the fan. Hence in this case we have 

— 117)- pa = 117 ft. 

_10°7? —73? _ _8ift. 

2% 2g 

and the effective pressure against which the fan worked was 
117 - 81=36ft. of air. The work done in pomping 19°6 cubic feet 
per second was W=0'08 x 19°6 x 36=56°4 foot-pounds per second, 
or a little over one-tenth of a horse-power. This agrees so closely 
with Professor Herschell’s calculations that they are very likely 
identical, the difference being due, perhaps, to the value assumed 
for the weight of air. More probably the difference is due to the 
fact that I include the en: of discharge in the work done by the 
fan, and Prof. Herschell neglects it. The whoke work expended was, 
of course, greater—probably double this. To bequitestrict, however, 
it must be remembered that when air changes volume it does work by 
expansion or receives work in compression. Hence, if the pres- 
sures at which the air is received and discharged are not the same, 
another term must be added to the equations expressing this work 
due to change of volume. In that case— 


W=008 Q{ +1 log. \ 


where p; and po are the pressures at inlet and outlet. The pres- 
sures are reckoned in feet of air at those . If the outlet 
is h feet above the inlet, then / is to be to the terms in the 
bracket, i W. C. Unwin, 


STEAM ENGINE ECONOMY. 

Sre,—In further reply to your t “‘ Graduate,” we 
regret to say that we cannot claim any such extraordinary, and at 
present unattainable, economy as his figures would show. We 
simply claim to have produced a d engine fully up to the 
average in economy, and somewhat above the —— in simplicity. 
The coal account we gave to show the gain which had resulted 
from the substitution of a compound engine for a high-pressure 
engine, working from the same boiler and at the same pressure, 
As for the consumption of fuel per horse per hour, it is im 
to get this in a saw-mill, the work being so very variable; but 
surely your correspondent must know that saw-mill refuse will do 
much more than raise steam in the morning; and further, he has 
mixed up the coal bill of the 12hin. and 20in. cylinder engine with 
the diagrams of the 12}in. and 22in. cylinder, although, as we read 
the article in your paper, the distinction is quite clear. But we 
may say that we can absolutely guarantee the accuracy of the coal 
account, and if “‘ Graduate ” is at any time in this neighbourhood, 
we shall be glad to show him the engine; and we have no doubt 
but that Messrs. Forster, Brotherton, and Co. will, with their 
usual courtesy, give him every information on the subject, and 
satisfy him as to the consumption of the fuel. 

R. TINKLER, Secretary. 
For Worth, Mackenzie, and Co, 

Vulcan Engine Works, Stockton-on-Tees, 

December 9th. - 


WORKING HYPOTHESES. 


Srr,—It appears to me—though how far this view may depend 
upon my personal conceit and shortsightedness I am not competent 
to judge—that a good deal of new light might be thrown upon a 
great many subjects by the introduction of true hypotheses. This 
would be to the advantage of the world at large, and I think that at 
the same time special tangible advantage should be reaped by the 
individuals who may supply such hypotheses. Can any reader 
indicate the means by which this desirable consummation is most 
likely to be realised ? 

Iam aware that occasionally a are offered for original 
essays and inventions, but invariably the first I hear of them is the 
announcement of the award. My experience in this respect is, I 
assume, a common one, as these competitions seldom seem to 


forth anything i noteworthy. R. SNOWDON, 
Widnes Widnes December 9th, 


BRINE SPRINGS IN COAL MEASURES. 


S1r,—At Moira Colliery more than thirty years ago the water 
drawn was so thoroughly impregnated with salt that the pipes 


were thickly coated with it, and one or more tank trucks used to | 


be sent daily to the Ivanhoe Baths at Ashby-de-la-Zouch, - I think 

this fact worth recording along with the results named on 420 

in your last number, and the more so as le the 
ilway between Leicester and Burton-upon-Trent, seems on the 

map to be very nearly the central point of England. I may add 

that when mixed with fresh water I found a bath far more buoyant 

than any before or since. B. A. M, 
December 


BLAKE'S BOILER. 


S1k,—In your issue of 5th inst. we note Blake’s boiler illustrated 
This can hardly, however, be considered a novelty, as we have had 
exactly the same thing before the public since 1882; see engraving 
which'we enclose you herewith. E. R. AND F. TURNER. 

St. Peter’s Ironworks, Ipswich, Dec. 6th. 


INTERNATIONAL INVENTIONS ExnHfSrrion.—The applications for 
space have now all been examined by sub-committees of the Council, 
and a selection has been made of the most eg agp 2 The numbe 
of applications has been so great that it has been decided to limit 
very strictly the admissions in those classes which may be con- 
sidered to have been fully represented in the Exhibitions of the 
present and past year. The Council will, therefore, be obliged to 
refuse many valuable exhibits in such classes as those relating to 
food, clothing, and building construction. It will even bea difficult 
matter to accommodate those which have been » and it is 
feared that the list will have to be still further reduced. As soon 
as possible information will be sent to those who have applied for 
space; but the enormous number of applications, far in excess of 
what was expected, have made it impossible to do this up to the 
present. The guarantee fundnow amounts to £48,280, a sum con- 
siderably in excess of that subscribed for the Health Exhibition, or 
for the Fisheries, the amount for the former being £26,518, and 
that for the latter £26,656.—Journal of the Society of Arts. 

Crviz AND MEcHANICAL ENGINEERS’ Socrety.—The opening 
meeting of this useful and rising Society was held at the Society’s 
rooms, No. 7, Westminster-chambers, on the 3rd _ inst., when the 
newly elected president, Mr. Thomas Cole, A.M.I.C.E., delivered 
his inaugural address, taking for his subject the —— of sanita- 
tion and of sanitary legislation during the last fifty years, a period 
including the rise and growth of what may almost be termed a 
revolution in the matter of things sanitary, and culminating in the 
Public Health Act, in which is incorporated the fifteen main Acts 
and ten subsidiary Acts which form our sanitary legislation. Mr. 
Cole then pointed to several of the permissive clauses of the Public 
Health Act which should be compulsory, and alluded to the 
necessity of town surveyors being placed in the position of inde- 
pendence enjoyed by medical officers of health, and in conclusion 
pointed out the duties of private individuals and of public 


authorities to further diminish the. decreased death-rate that has. 
followed from the sqnitation of fifty years, “AS x 
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TRACTION ENGINE FOR BEAVY 


MESSRS, J. & H. M‘LAREN AND CO., LEEDS, ENGINEERS, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame Borvzavu, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Mcssrs. Grro_p 

LEIPSIC.—A. Twiermeyer, 

NEW YORK.—Txe Wiiitmer and Rocers News Oompany, 

81, Beekman-street. 


PUBLISHER'S NOTIOE, 


Bank Holiday falling this year on Friday, the 26th inst., Tur 
ENGINEER will be published on Wednesday, the 24th inst, Adver- 
tisements intended for insertion in that Number should reach the 


Office not later than 6 p.m. on Tuesday, the 23rd. 


TO OORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER, or con- 

taining questions, must be accompanied by the name and address 

necessarily for publication, but as a proof of 

No notice whatever will be taken of anonymous 
unications, 

*,” Jn order to avoid trouble and confusion, we find it necessary to 


in) that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be nied by a en: legibly directed by the 
writer to if, and bearing a 1d, i 


i stamp, in order that 
answers rece: by us may be forwarded to their destination, 


ith these instructions. 
W. R. (Cathays).-- The loss of power exists, but there is no loss of steam, 
because there a 


very ly > wi is, we assume, evidence that it is satisfac 


PELT-MAKING MACHINES. 


(To the Bditor of The Bngineer.) 
Sm,—Can any reader give me the name of of 
December 4th. 


istered 
nding Volume, price 2s. 6d. each, 
ication. 


A complete set of Tuk Encineer can be had on 
Bubscri i until further notice, be 
ibers pa: in advance 


by letter of 
¥ preferred, at 
Pe order, — A 
Colum) Canada, Cape of od 
France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
ew k, Newfoun ‘New South Wales, New Zealand 
Swit Turkey, United States, 
of Alien, West Indies, Cyprus, China, Japan, 
Remittance by Bill in London. — Austria, Buenos and Algeria, 
and Singapore, £2 0s. 6d." Manilla, 
Mauritius, Sandwich isles. 
ADVERTISEM'! 
The charge for A 


of four lines and under is three shillings, 

one shilling and si. : odd lines are 

. The line ai seven words. When an advertise- 
or eve Ge hares 


ts cannot be inserted unless Delivered before Six 
a Department 
be addressed to the Publisher, Mr. =f Riche; all 
to be addressed to the Editor of Tax Enarxen, 168, Strand. 


M. Inst. C.E. Friday, Dec. 19th, at 7.30 p.m.: Students’ » Paper 
to be reed und Dies of British and 
Locom waite, Stud. Inst. 


Foreign otive Engines,” by Mr. F. H. Heb! 
C.E. Mr, Woods, Member of Council, in the chair. 
Society.—Wednesday, Dec. 17th, at 7 p.m., 
the following pa will be read :—‘‘ On the uction of aes 
Means from Series of Observations to the Equivalents a 
Diversity 


Periods,” by Dr. Julius Hann, Hon. Mem. R. Met. 
of Scales Force of Wind,” by Mr. : 
‘Report on the Phenological Observations for 1884,” by 
Socr onday, “Dec. 15th, at 8p.m.: Can! 
“The Use of Coal Gas,” by a Harold B, Dixon, 


asasource of heat. m.: 
nless Extinction of Life in the Lower Animals,” by Mr.'B. W. Richard- 


of Great Britain,” by Mr. P. L. Simmonds, Sir Charles Tupper, K.C.M.G. 
C.B , High Commissioner of Canada, will preside. 


DEATH. 
On the 27th Oct., at Prince Alfred Hos: Sydn N. 8. W: 
Freperick Mayes, A.M.I.C.E., late Rail 
4 — (eldest son of William Millbanke Mayes, C.E., Ceylon), 
ag years, 
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THE ELECTRIC LIGHTING ACT. 
1883, just before the Fisheries Exhibition 


In A 
opened, Mr. Crompton, Mr. Gooch, and a few other gentle- 


men formed a society, which has since grown and pros- 


_ | after dinner some subject, previously announ 


'The committee 


have the 
par’ 


poeeaet The name selected is grotesque, 
t the title, “The Dynamicables” expresses, neverthe- 
less, the characteristics of its operations. It is, in a sense, 
a scientific club composed electrical engineers. It 
has now about 170 members, among whom are included 
the very cream of the electrical world. The eminent 
English electricians who are not Dynamicables are now 
few, and are daily becoming fewer. The Dynamicable 
Society has no permanent president, and no fixed place of 
abode. Once a month its members dine ther, and 
, is brought 
forward by a member and discussed. At each meeting 
the chairman names the chairman for the next meeting. 
No regular papers are read; no reports of the discussions 
are kept. A free interchange of thought and information 
takes place, and it is held that this freedom would be 
interfered with if the practice of the Dynamicables 
assimilated itself to that of other scientific societies, As 
we have said, the success of the society is complete. 


The subject brought forward for discussion at the two 
meetings held in September and October was the influence 
of the Electric Lighting Act on the pi of electric 
lighting, and at the December meeting it was resolved that 
a committee should be appointed to consider the whole 

uestion, The committee included, among others, Lord 
ury as chairman, Mr. Crompton, Mr. Moulton, Mr. 
Mr, Siemens, Professor Forbes, Mr. Latimer 
Clark, and Professor Adams, and had, of course, all the 
information possessed by the members of the Dynamic- 
ables society at its disposal. The committee worked hard, 
sitting as much as four hours a day. result of its 
deliberation is embodied in a report laid before the 
Society at the monthly dinner which took place on the 5th 
instant at the First Avenue Hotel, Holborn, abont sixty 
members being present. We do not feel at liberty to 
reproduce the report in full; but there is no objection 
to be urged against placing our readers in possession 
of its main features, The report begins by stating that 
the Committee judged it n to consider not only 
the Electric Lighting Act, 1882, but the standard form of 
Provisional Order adopted by the Board of Trade in 1883 
in pursuance of that Act, and the form of the licence 
ro by the Board of Trade for electric lighting at 
chester, which seems to be the only licence granted. 
agreed to the following resolutions :— 

“That the Electric Lighting Act, 1882, may be made 


. | workable by the omission or alteration of two or three 


clauses hereafter detailed. (2) That the form of Provi- 
sional Order adopted by the Board of Trade, which con- 
stitutes an administrative commen upon or explana- 
tion of the Act, is, in the present condition of electric 
lighting, unduly severe, and requires amendment in two 
rincipal and a few minor points hereafter detailed. 
() That the form of licence adopted by the Board of 
rade proceeds on what we conceive to be an erroneous 
interpretation of Clause 3 of the Act, and should be 
remodelled as hereafter detailed.” We have already, in 
our impression for November 28th, considered at some 
length the adverse influence of the 27th Clause of 
the Electric Lighting Act. It is not necessary that 
we should repeat here what we then wrote. The 
report before us goes at length into the considera- 
tion of the application of this 27th Clause, The prin- 
cipal argument against it which has not already 
been considered in our pages is that local authorities can 
borrow money at 4 per cent., and therefore if an electric 
lighting company is making a profit of over 3 per cent. 
the authorities will find it profitable to insist on a com- 
areas sale. The 3 per cent. may be paid on, say, £100,000 
actually expended, while the compulsory value of the 
Eon may not exceed £40,000 or £50,000. In the 
ter case a profit of 6 per cent. would be got by the local 
authority on money costing the authority but 4 per cent. 
On this and other grounds which we have YY, a8 we 
have said, placed fully before our readers, the committee 
“are of opinion that if public electric lighting is to exist 
in England, the term of twenty-one years must be extended, 
and they cannot but think that public opinion will support 
an attempt to effect this if the case is brought plainly for- 
ward. It cannot be supposed that Parliament desires to 
impose terms which make electric lighting impossible, and 
thereby render impregnable the monopoly of the com- 
panies.” The committee is therefore of opinion “ that the 
powers granted to electric lighting undertakers should be 
In pepe as are those granted to the companies, 
an t section 27 should therefore be wholly repealed. 
If, however, the principle that local authorities should 
wer to acquire these undertakings without 
special iamentary sanction is to be adopted, the term 
— should be considerably increased, and the price to 
paid by the local authority should be the fair value of 
the undertaking considered as a fons concern. There 
would be no practical danger of the undertakers abusing 
their position so as to obtain exorbitant profits, and thus 
exaggerate the price to be paid for the undertaking. The 
formidable competition of A va and the importance to the 
undertakers of increasing the scale of supply of electricity, 
7 compel them to lower the prices as far as practic- 
able.” 

The committee next direct attention to Clause 16, which 
deprives the undertakers of all control over the use to 
which electricity is put by the consumer. Now it so 
happens that there is at this moment no meter in existence 
by which electricity can be satisfactorily measured ; 
simply because electricity is not a thing that can be mea- 
sured, the word “quantity” employed by electricians 
being based on a convenient working hypothesis, and on 
nothing actually met with in practice. Thusa hand cannot 
be made to turn round a dial, asin the case of a gas meter ; 
but a certain quantity of electricity, at a certain potential 
or pressure, may be made to deflect a hand on a dial, and 
if it is known how long that hand is kept at a certain 

int, then it is possible to ascertain how much electricity 

been delivered ; but this implies the use of a clock, and 
some form of recorder. Thus, for example, a curve may 
be traced on a sheet of paper ruled off hour by hour 
by a clock, from which curve the quantity of elec- 


tricity may be calculated. But even this will be 
erroneous, if the potential or pressure alters much. The 
conditions are very much the same as though steam had 
to be supplied by quantity, the only means of measuring 
it being the pressure maintained in a given place 
in a pipe of given diameter for a stated time. It 
will be readily understood that if every gas meter had to 
have a clock combined with it, serious difficulties 
would be incurred in the supply of gas by measurement. 
We do not say that a meter for electricity cannot be made, 
but there are no higher authorities on the subject than the 
members of the Dynamicables society, and they are 
unanimous that no satisfactory meter exists at present. 
“There is,” says the report, “no meter the efficiency of 
which is sufficiently assured to render it possible to stake 
the commercial results of an undertaking upon it. It is 
necessary, therefore, that the undertakers should be pe - 
mitted, if they so think fit, to charge by the light supplied, 
and if this is done there must be the correlative protec- 
tion—which is not given by this Act—that no lamp 
is to be used by the consumer other than such as is 
provided or approved of by the undertakers. In enacting 
this the Legislature would be following the precedent of 
the Gas Companies’ Acts, and for similar reasons. It is 
well known that when first introduced gas was for many 
years supplied without meter; and in the Gasworks 
Clauses Act—passed as late as 1847—there is a provision 
that in case gas is supplied otherwise than by meter, no 
consumer shall use any burner other than such as has been 
approved of or provided by the undertakers.” We quite 
agree with the committee it is quite unnecessary in 
dealing with this question to go beyond the broad fact 
that there is at present no meter, and therefore no possi- 
bility of carrying out the provisions of the Act. The case 
is as though an Act was passed to compel all grocers to sell 

tea and sugar by the lineal yard instead of by weight. 
Concerning Provisional Orders, the committee are of 
opinion that electric light undertakers should, in the matter 
prorat be put on the same footing as the gas companies; 
that is to say, they ought to be permitted to lay down 
their mains as they think fit in any part of the district 
they pro; to light. The ents in favour of leaving 
electric lighting undertakers free to choose for themselves 
in this matter are far stronger, owing to the infant state 
of the industry, than any that can be advanced in the case 
of companies. Assuming that the undertakers have 
tail wali, the next point is as to the persons who are to 
be entitled to a compulsory supply at rates not exceeding 
those fixed by the Provisional Order. “This is a point,” 
says the committee, “of the gravest importance ; it is 
essential that the form of Provisional Order should be 
amended. The only class of consumer, the cost of whose 
supply can at present be ascertained, and which can be 
shown to be comparable with that of gas, is the class 
which consumes electricity sufficiently continuously to 
employ the supply contracted for during about 1000 hours 
per year. The demands of more intermittent consumption 
are extremely difficult to provide for, and the cost of pro- 
viding for the same cannot at present be calculated with 
any degree of certainty.” Finally, the committee are of 
opinion “that the form of licence adopted by the Board 
of Trade should be so far remodelled that the holders 
of licences should be permitted, with the consent of 
the local authority, to use streets for the purpose of such 
private or limi supply as they may undertake to give 


without being compelled to give any other or 
supply.” 

“4 have now placed our readers in possession of the 
main features of a report, the value and importance of 
which cannot be over-estimated. It will probably be said 
that the report asks too much. The. simple answer is, 
that it may be ed as the unanimous expression of 
opinion of those qualified to pronounce an opinion. 
If the Electric Lighting Act is not modified as suggested, 
there can be no public electric lighting in England, and 
the companies will have it all their own way. -The 
Electric Lighting Act, 1882,will then constitute a remarkable 
exception to nearly all other Acts of Parliament, in that 
instead of assisting a nascent industry, it will stifle it. 


GUNS FOR THE NAVY. 


Durine the discussion on Sir E. J. Reed’s paper at the 
United Service Institution, the need of guns for our arma- 
ments was repeatedly referred to. e learn from Lord 
Northbrook and Sir Thos. Brassey that a separate vote of 
money for this p for our new ships amounts to 
£1,600,000. As we have in our war ships now in commis- 
sion nothing but old type guns, it is very desirable that 
the supply of guns of new type should not be limited to 
new ships only. Most of our readers are aware that new 

uns differ from our old guns mainly in three respects: (1) 
ey are breech-loaders ; (2) they are constructed wholly of 
steel; (3) they are so proportioned as to discharge a projec- 
tile with a yp deal more energy or stored-up work in it 
than the old guns, which is effected by their length and di- 
mensions of powder chamber admitting of a much larger 
charge of slow burning powder being burnt, the pressure 
being better kept up through the bore. The shot thus dis- 
has greater power both forthe perforation and forthe 
smashing up of armour, but the latter not by any means 
in the same proportion as the former; for the diameter of 
the projectile being smaller than formerly, as compared 
with its weight, it experiences diminished resistance in its 
passage through soft armour, whereas against really hard 
armour where a hole is only made by breaking up the 
plates, the effect is simply proportional to the stored-up 
work, a fact that must be Ras in mind when considering 
the powers of guns registered, as they generally are, solely 
with a view to their perforation. ; 

With regard to the supply, we fear that for the heaviest 
pieces for which it is difficult to get steel we may wait 
some little time. On the other hand, the chief gun in the 
constitution of our secondary armaments is the Gin. gun 
wder. Guns 


—Mark IV.—firing a c of 50 Ib. of 
of this calibre can be rapidly turned out, though perhaps 
it would be rash to s te at what rate exactly. The 


largest guns required are of 110 tons weight, for the 
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Benbow. These are ordered from Elswick. In Tux Ene1- 
NEER, June 27th last, page 488, writing on Colonel Maitland’s 
paper, we gave a figure of this in section. At present 
it is the most powerful gun designed. Other vessels of 
somewhat the Benbow type will carry the 63-ton gun 
made'in the Royal Gun Factories. This has greater cal- 
culated muzzle energy than any gun made out of England 
at present, except Krupp’s 119-ton gun, viz., 36,415 foot- 
tons, with a perforation of 28°6in. of iron ; the Krupp gun 
having 46,061 foot-tons energy and 29°2in. perforation. 
The Elswick 110-ton gun has 50,924 foot-tons calculated 
energy and 30°5in. perforation. The Gun Factory gun and 
Krupp’s piece are also shown in section in THE ENGINEER 
of June 27th last. These guns are, of course, enormously 
powerful. The French 7l-ton gun has 31,272 foot-tons 
energy and 24°5in. perforation. These guns are likely to 
appear only as single champions, firing experimentally, for 
some little time yet. The nation that first has any con- 
siderable supply of them will be the nation that has the 
best steel makers, for on this all depends. Practically, 
however, the supply of Gin. guns is equally important. 
Our turret-ships specially come short in secondary arma- 
ments of guns, and some foreign designs almost appear to 
have been framed so as to take advantage of our paucity 
of pieces by exposing their men en barbette and the like, 
trusting to the fact that no one would point an 80-ton gun 
at a single man, or two or three together in a gun detach- 
ment. It isn to arrange in what way these 6in. 
can be introduced into our mastless turret type, and 

in the meantime the gun factories, and private firms 
too, ought to be kept pretty busy. To return to the 
heavy guns. Our readers can best judge of their practical 
power, perhaps, by the fact that while 19in. is the thick- 
ness of plate adopted generally for very heavy armour, the 
perforations of these guns which we have given above so 
greatly exceeds it, that there is now no ship afloat that can 
resist such pieces. L’Amiral Duperré, quoted by Sir E. 
Reed, has less than 22in. of steel maximum armour. A 
fair blow from any of the above heavy guns—that is, 
the Krupp, Elswick, Gun Factory, or French gun—would 
smash up such armour easily. L’Amiral Baudin and Inflexi- 
ble would come little or nothing better off, and no vessels 
carry thickerarmour. We mention this becauseitisgenerally 
felt that guns have somehow lagged. In numbers there may 
be some truth in this, but it is due to the rapid develop- 
ment of power which made our designers pause before 
ag on large supplies. Now we trust that the matter 
taken a sufficiently settled form to enable production to 


be p on. 

We may add that our authorities having at length been 
made acquainted with the secrets of cocoa powder, samples 
have been delivered made at Waltham Abbey, which have 
given excellent results. We trust that steps may be taken 
to enable the work of making guns to be at last pushed 
forward with due regard tothe present position of the Navy. 


HEALTHY HOUSES. 

Tue renewed outbreak of cholera within the last few 
days in Italy shows how near to the surface is the latent 
fire of epidemic disease. In spite of cordons, quarantine, 
and disinfecting precautions, the cholera made its way north- 
westward, and even on the verge of winter, a season 
usually unfavourable to its existence, it had slain over 1200 
people in Paris. It is not probable that at so advanced a 
season of the year it will destroy now as it has donein Naples, 
and according to the latest reports, there is little more to 
fear at present; but it must be borne in mind that though 
the disease may be dormant in western cities during the 
winter and spring, a return of hot summer weather may, 
and probably will, enable the terrible scourge to break out 
on a formidable scale if timely measures are not taken to 
stamp it out, and as far as possible prevent its recurrence. 
Once again we are told that medical science is puzzled 
and unable to bring the operations of Asiatic cholera 
under any fixed laws. One point, however, seems tolerably 
certain, and that is, that dirt in every shape is a prolific 
cause of it. Overcrowding in poor districts where com- 
mon lodging houses abound, with all their moral and 
insanitary horrors; places wherein two, three, and often 
four families occupy jointly a single room, form of them- 
selves hotbeds of cholera, acting so in the twofold capacity 
of fostering the germ or other seeds of disease, and at the 
same time lowering the physique of the unfortunates who 
have.no other homes. Allied with this source of trouble is 
that due to badly drained houses, such as are to be found 
in even the wealthiest districts of London and other large 
towns. 

The fact that such-diseases as typhoid fever and cholera 
are preventible by a due observance of sanitary conditions 
is well established; but it is also well known that, however 
carefully conditions of health may be observed in one 
district, this will not effectually avail to exclude infection or 
disease originated in some neighbouring district where 
such conditions are neglected. A clean, well-drained, and 
well-ventilated house, however, even if in the neighbour- 
hood of disease, gives its occupants a certain degree of 
immunity, inasmuch as their physique and the general tone 
of their health are likely to be good. Reformers and 
journalists might well be excused if at times they 
despaired of ever doing any good. At periodical intervals 
numbers of lives are lost from causes almost, if not alto- 
=— preventible. When a catastrophe happens, a 

eeling of horror pervades society ; for a few days or 
weeks a cry prevails that “something should be dove to 
prevent these things;” but then the thing is forguiien. 
As regards the terrible disease threatening us, we cannot 
say we got no notice. The public and those in charge of all 
that concerns the public health have, happily, some months 
of cold weather before them, during which all possible 
measures should be taken to set our houses in order in the 
most practical sense of the term. To deal with overcrowd- 
ing will be an arduous and difficult task; but even if it 
may be impossible to bring overcrowded districts into 
perfect accordance with sanitary laws, still much may be 
done. House-to-house inspection may be performed effi- 
ciently, and such regulations as are practicable firmly 
insisted upon, All owners of houses should be called 


upon to examine their drains, and see that they are put in 
‘perfect order. As matters stand at present, we fear that 
a great deal is mere assumption—that the owners and 
occupiers of very many houses live in a fool’s ise, 

It has been pointed out that it seems a little surprising 
that, although so much is known of what constitutes 
the difference between a healthy and an unhealthy house, 
life insurance companies have as yet taken no action 
in connection with this circumstance. In the matter 
of fire, insurance rates depend considerably upon the 
nature of the building, and upon the kind of trade or busi- 
ness carried on therein; and it is urged that there appears 
no reason why insurance companies should not recognise 
the difference of death rates as affected by efficient house 
drainage, and observanee of sanitary conditions generally. 
To practically illustrate the meaning of this proposition, 
suppose the tenant of a given house proposed to insure his 
life. The company might undertake the policy at a reduced 
scale, conditionally upon the tenant having a thorough and 
searching examination made of the drains of his house, 
and putting them in order to the satisfaction of the insu- 
rance company’s sanitary officer. So long as landlords can 
let houses as fast, or even faster, than they can be built, it 
is idle to suppose that they will bestow minute attention 
to the drains. We do not for one moment mean 
to cast any slur upon landlords or builders; but 
they will pursue the routine groove, and this 
routine groove is not in all cases the best. Neither 
is it always efficiently followed by workmen, and 
perhaps there is no department of industry in which 
careful supervision is more needed than the construction 
of house drains; neither is any point more intimately 
related to the health of the occupiers. Epidemics and dis- 
ease are not the direct results of special Divine interference; 
they are simply results due to the operation of natural 
laws, just as much so as is the germination of seed sown in 
suitable soil. Now if a man desires to insure his life, he is 
sent a form to fill up, giving particulars ‘of his usual health 
and habits, and he must supply the name of some person 
well acquainted with him ae some term of years, who 
receives also a form to fill up, stating various items 
bearing more or less directly upon the chances of the 
proposer’s living a fairly long time. The proposer is also 
examined by a medical man, upon whose report will 
depend the acceptance of the life by the company. All- 
these forms being complied with, the life is accepted, but 
the now insured man may go and reside in a house more 
or less unhealthy, and he may either have his life’s dura- 
tion sensibly shortened by chronic ill-health due to slow 
poisoning by bad air, or he may be speedily struck down 
and killed by typhoid fever, a disease known to be almost 
wholly preventible by the sanitary engineer. No doubt 
great difficulties stand in the way of carrying this 
suggestion into practice, but enough may be said in its 
favour to entitle it to consideration. We see no entirely 
insurmountable reason why the system of life insurance 
might not earn its name in a real sense of the term, and 
be made to co-operate, somewhat in the manner we have 
above indicated, with the sanitary engineer in securing 
efficiently drained houses, 

If measures are taken against the advent of cholera 
among us next spring, if they are taken coolly and 
systematically and not in hot and panic-stricken haste, 
they will be more effectually carried out and be more 
enduring in their nature than if resorted to with the 
disease in our midst. We have no desire to play 
the part of alarmists, but even at the risk of being 
deemed such, we feel it to be our duty, as, indeed, it is 
that of all journalists when the nation has so terrible 
a foe at almost its threshold, to urge upon all who have to 
do with our dwellings to put them in as healthy and 
sanitary state as is possible. Instances could be advanced 
enough and to spare, illustrating how far epidemic diseases 
depend in their action upon certain conditions of personal, 
meutal, or physical health; upon the air breathed, as well 
as upon food and water. We believe that ae 
inspectors have fairly efficient powers, under the Healt 
Acts, to compel builders, landlords, and owners of house 

roperty to put houses in a proper condition, and if it be 
found that their present powers are not sufficient, they 
ought to be supplemented. If a dissster, involving a 
great loss of human life, taking place where there is no 
apparent means of preventing it, be deplorable, how much 
more deplorable is it when great loss of life ensues upon a 
neglect of all measures which, if taken in time, would 
have averted such a state of things? The present posture 
of affairs in reference to public health places great and 
serious responsibilities upon all who have, either financially 
or Officially, to do with dwelling-houses. It is to be hoped 
they will not lose sight of the fact. 


DRIVING DYNAMO-ELECTRIC MACHINES. 


Tue paper of which we published an abstract on page 
386 repeats an idea which was even more prevalent amongst 
electricians a year or two ago than it is now; namely, 
that electricity must be brought into play to control the 
admission of steam to a steam engine, if sufficient exact- 
ness to secure uniformity of speed is to be obtained. The 
governor of an engine, we are told in the paper referred to, 
“ should be sufficiently sensitive and trustworthy in action 
to keep the engine within 5 per cent. of its normal speed, 
with a load varying 90 per cent., and a boiler pressure 
varying 10 lb. per square inch. No mechanical governor 
will do this, and consequently great vigilance has to be 
exercised on the part of the attendant.” We have no 
intention of suggesting that a good and simple electric 
governor is not at all a desirable thing, but we believe we 
express the opinion of a good many practical electrical engi- 
neers when we say that even if the above statement as to 
the requirements of a good governor were not only beyond 
the power of any mechanical governor, and equally beyond 
the power of any electrical governor, such requirements 
are wholly unnecessary in practice, and a well-considered 
installation would never make such a demand upon the 
governing capacity of any engine. Whether this is so or 
not, it is quite certain that the inference is that not one of 
the many installations of different sizes now in successful 


work, is driven by an engine which has the required 
governing power. There are, however, plenty of engines 
running that under ordinary conditions of variation of 
load and boiler pressure are running within less than 5 per 
cent. of the normal speed, They are not, however, running 
with loads coustantly varying from 100 to 10 and 10 to 100; 
and inasmuch as no anticipatory governor has yet been 
devised, it is quite certain that no engine can work 
within 5 per cent. under such ranges of load. Some 
severe tests on the power of a good governor and auto- 
matic cut-off were put upon one or two of the large 
engines used at the recent Health Exhibition, when 
the large straps there used, and transmitting over 300 
indicated horse-power, suddenly broke, thus reducing 
a load of about 10,000,000 foot-pounds per minute to 
nothing. The engines did not, however, perceptibly in- 
crease their coeds tet there is no doubt that if the load had 
been as suddenly put on as taken off, a great change would 
have been observable. The range of 90 per cent. is not 
very much less than the whole load, and if nine-tenths of 
a load is to be taken off and put on again as suddenly, it is 
quite certain that no governor, electric or otherwise, if 
actuated by the speed of the engine or a current which is 
affected by that speed, can cut off and re-admit steam with- 
out some loss of time; and a departure of more than 
5 per cent. from the normal s must result, though 
that departure may have but a brief period of duration. 


With a slow speed engine making, say, 100 revolutions per . 


minute, a considerable portion of at least two strokes must 
be made with a steam cut-off and admission determined by 
the instant load and speed. That is to say, that in the 
case of a load dropping, say, 90 per cent. just as steam is cut 
off, that stroke will be performed by that cylinder full of 
steam; and the velocity must increase, for no governor 
will act to let the steam out again in such a case, In the 
half stroke or so thus made the velocity will, as admitted, 
increase, but the increase will in no case be sufficient to 
cut off steam nine-tenths earlier than in the previous 
stroke. The range through which a load may vary with a 
given range of departure from normal speed of rotation 
will be a function inversely proportionate to that normal 
speed, if the range of action of governor or cut-off gear be 
as great per revolution in the fast engine as in the slow. 
If the greater part of two strokes, for instance, is re- 
quired % the engine to accommodate itself to such a 
large change of load, the high-speed engine running at 500 
revolutions per minute will have the advantage, inasmuch 
as one revolution, instead of eo 1 per cent., will only be 
02 of 1 per cent. The actual difference in the power of 
the slow and the fast engines to accommodate themselves 
to such t changes is not, however, anything like this, 
for the aor engines used for the purpose are fitted usually 
with a good cut-off gear which will act in as little time as 
the governing gear on the fast engine, and consequently 
the fast engine will de more per cent. from normal 
speed than the slow engine, while the inertia of the heavy 
engine and fly-wheel comes into play and gives it the 
advantage. 

This, however, does not alter the fact that, either so 
large a range of regulating power is wholly unnecessary, 
or else that all existing sets of electric lighting plant must 
be very badly driven, Everyone knows that the latter is 
not the case, and electrical engineers amongst the rest. A 
variation in the load of 90 per cent. does not occur fre- 
quently, and it would be very injudicious to complicate an 
engine with governing gear that would vary its speed, and 

e it run like the ~—_ of a steam steering gear. 
During the first two or three years of the recent t 
gowte of electric lighting, electricians almost invariably 
made steadyrunning impossible byone error, Theyunder- 
estimated the powerrequired. Noenginecanrunatauniform 
speed with a varying load unless its maximum power is con- 
siderably above the maximum load. The first necessity to 
steady running is power, and this electricians have now 
learned or are learning. They have at last listened to the 
engine builders, or perhaps it may be said that a new race 
of engineer electricians have the new work in hand or are 
pity in to act in concert with the electrician. If 
instead of talking of 90 per cent. range of load, we talk 
only of the range of | resulting from cutting out or 
putting in a percentage of the lamps in circuit, or of the 
change of load that takes place gradually at arranged 
times, then we may say that a mechanical governor will 
meet the requirements. Portable engines with a common 
governor, but well above their work, have been called in to 
work installations, and have done it well; and every e 
engine builder of reputation has engines running in mi 
that will show a uniformity in working that cannot be 
deemed insufficient for any electrical purposes, provided 
the power is sufficient. The writer of the paper already 
referred to speaks of an electrical governor working “in 

rfect synchronism with the load or work to be done, and 
lame the valve in its last position until a change is made 
either in the load or in the steam pressure.” This is simply 
an impossibility. Perfect synchronism cannot characterise 
the movements of a driver and a driven if the driven is to 
be indirectly affected bya change in the speed of the 
driver. The driven must always follow the driver, and as 
an electrical governor can only act with difference of 
current or of potential, it must be indirectly connected by 
valves and pistons, or otherwise, with the steam cut-off, and 
hence it is impossible to yet prove that an electrical 
governor can control an ro amy better than a good governor 
and cut-off gear. The author of the paper describes an 
electric governor which he puts forward as a means of 
doing that which he says no mechanical governor and no 
self-regulating or compound dynamo can do, But it may 
safely be said that none of the practical electrical engineers 
would think of using the electrical apparatus he has 
described with the least idea of either ae an engine 
or of saving lamps ; its action would less certain and 
no quicker than a mechanical governoy, and an The ig gp 
depending on small friction gear of the kind used, for its 
action would certainly save no lamps, which would not be 
safe with a compound dynamo driven by any engine. 

Electrical governors might be usefully employed to 
govern the dynamo-electric machine, but it is certain that 
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nothing yet shown will do what a good automatic cut-off 
gear will not do. 


RAILWAYS IN CEYLON. 


Ir will be matter for regret among those who are 
interested in Ceylon that further delay is probable with 
regard to the extension of railways in that island, and it 
will equally surprise them to learn that this delay is due 
to the raising once more of a question that we thought had 
long been set at rest—that of the gauge on which further 
extensions are to be carried out. From the report of the 
Governor’s—Sir Arthur Gordon—address at the opening 
of the Legislative Council, published by the Ceylon 
Observer, we find him to be—singularly for him—halting 
between two opinions. At the first inception of railways 
in Ceylon it was determined to assimilate their gauge to 
that of India—5ft. 6in.—and on that gauge all lines con- 
structed in the colony have up to the present time been 
carried out. Now, with reference to future development 
of the railway system, Sir Arthur Gordon seems to incline 
to the opinion that the time has arrived when the expense 
of such a gauge becomes prohibitory, and that it is 
desirable henceforth to adopt one much narrower. 

The experience of all those engineers who have had 
anything to do with railways in Ceylon, and whose reports 
have for years past been made to its Government on the 
subject, support the well-known view that, as regards 
constructive cost, there is but a small gain, on lines where 
the features of the country require many works of art to 
surmount them between the broad and narrow gauge, 
while the difference in working expenditure between them 
is so largely in favour of the former that the saving in 
first cost by the narrow gauge is soon more than compen- 
sated for. We may ask, therefore, if Sir Arthur Gordon 
is well advised in contemplating the introduction of that 

t evil, a break of gauge? The experience of a few years 
effectually disposed of the theory thata narrow gauge invari- 
ably afforded a means of overcoming difficulties insuperable 
with a broader one, all other conditions being equal. 
Thus, in 1867, Sir Charles Hutton-Gregory, the consulting 
engineer for colonial railways, wrote as follows :—“ The 
conditions under which an exceptionally narrow gauge is 
desirable are, I think, exceptional. The most favourable 
condition for its use is where the country is very broken 
and ge ge in which case a narrower gauge, which 
admits of the introduction of sharper curves, enables a 
line to be laid out along the sides of hills near the surface 
of the ground, and twisting in and out of the lateral 
valleys or gorges.” Nine years later, improvements in the 
construction of rolling stock had effected an entire change, 
for the same authority wrote in 1876 :—“Mr. Strong’s 
opinion, that if the more costly line to Dimbula be carried 
out, it will involve the adoption of the narrow gauge of 
3ft. Gin., must, I think, be founded on the view that the 
use of five chain curves will be inconsistent with the use 
of a gauge of 5ft. Gin. With all respect for his opinion 
on any practical question, I remain of the opinion that 
such curves, although very undesirable on any gauge, are 
not inconsistent with the use of a 5ft. Gin. gauge, and com- 
parative estimates founded on measurement can alone 
ee correctly what saving the difference of gauge would 
effect.” 

The result of Sir C. Hutton-Gregory’s recommendation 
was that Mr. Macnair made an estimate, which showed 
only a saving of £1000 per mile with the narrow gauge 
as opposed to the broader one, It is evident, therefore, 
that as long as the lines of railway in Ceylon are confined 
to the mountain zone—wherein a break of gauge with the 
existing lines would be fraught with well-known seriousevils 
—the narrow gauge would afford nocompensating advan 
in first cost, while the working expenses would be more than 
relatively increased. We do not venture on any opinion 
as to whether the broad gange and the style of construction 
hitherto adopted is suitable to the network of railways 
which Sir Arthur Gordon, in his address, states he hopes 
will some day or other cover the whole island. Such a 
consummation is doubtless, as yet, far off, and circum- 
stances may in the course of time beso changed as to render 
any arguments based on the existing condition of things 
wholly fallacious. It is well, doubtless, that the 
governor of a colony should look forward to the neces- 
sities of the future; but in doing so there is always 
the chance—and a probable one—that he may be grasp- 
ing at the shadow and losing the substance. Now 
the substance in this case is undoubtedly the pre- 
sent need of the colony. Ceylon has just passed through 
a crisis of unparalleled severity, and to recover its effects it 
is necessary that every possible form of aid should be 
afforded to the mainstay of the island—its planting 
industry. The most effectual aid that can be given is to 
secure for those districts where it is carried on the advan- 
tage of cheap and certain transport. Towards reaching 
the most important of these districts, Uva, considerable 
advance has been made, and next year will, we believe, see 
the completion of the line to within twenty-five miles of 
that district. It can scarcely be credited that it is in 
contemplation, when within so short a distance of one of 
the chief producing districts of the island, to introduce 
the evil we have above referred to of a break of gauge; 


especially when, according to Mr. Macnair’s estimate | 1885. 


already mentioned, the total saving to be anticipated by it 
cannot exceed £25,000. We further gather from the 
report of the Commission on Traffic, which took evidence 
and furnished estimates upon which the extension now 
under construction was undertaken, that it is just these 
twenty-five miles that are necessary to tap the traffic which 
alone can ensure a profitable return upon the mileage 
just about to be finished. 

It is not within our province to enter upon the question 
of the finances of the island and what it can or cannot 
at present afford; but we learn from the Governor's 
speech, before cited, that it is in his mind, should he advo- 
cate further extensions, to recommend carrying on. the 
line beyond the twenty-five mile section to Haputale for a 
total distance of forty-nine miles to Badulla. Now the 
balance of testimony is strongly in support of the view 
that the greatest measure of relief is to be obtained by 


early extension for the twenty-five miles only. To apply 
for a loan to covér the distance to \Badulla would be to 
pledge the colony to an expenditure of £700,000, and so 
risk the refusal of sanction by the Secretary of State. 
For the twenty-five miles £400,000 would suffice, and the 
amount to be asked for would be less startling to the Home 
Authorities, It is said—we know not with what degree of 
correctness—that inordinately large profits have been 
made by railway contractors in Ceylon, and that with the 
experience now gained by local engineers, the estimate 
of £400,000 to Haputale may well be reduced to £350,000. 
If that fact can a established, it will further materially 
aid the arguments we have adduced against break of 
gauge and an unnecessarily ambitious project. 


WAGES IN SHIPBUILDING YARDS, 


Tue question is again raised of the wages that are to rule in 
the shipbuilding yards, by the claims of the employers for a 
reduction of 74 per cent. in wages at the shipbuilding yards of 
the Tyne, Wear, Tees, and West Hartlepool. It is possible that 
there may be a doubt as to the extent to which the reduction 
may be finally decided upon, but there can scarcely be any 
as to the result of the claim. There are now, it is tolerably 
certain, barely a third of the launching berths in the north- 
eastern yards occupied, and even then the work is so far in 
advance of the orders that short time prevails in many yards. 
There are thousands of workmen out of work, and it is only by 
taking orders at lower prices that the employers have been able 
to obtain of late new vessels to build to replace those that are 
being launched. With the dulness in the shipyards, and with 
no general recovery in the freight market, there cannot be a 
doubt, then, that the shipbuilding operatives will have to accept 
some reduction, and the sooner they negotiate as to the extent 
of that reduction the better. In the case of the operatives in 
Scotland, a precedent has been set by the treating with builders 
who would begin vessels, and with the intensified distress in the 
Wear and Tyne, it is to be hoped that the operatives will accept 
what is inevitable to some extent, and that they will by a timely 
concession do something to enable the owners to obtain more 
work. Even at the best there will not be enough for all for some 
time, but with concessions there may be some slight augmenta- 
tion in the number of the workmen employed in shipbuilding, 
and in the contributory industries, 
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Handbook on Artillery Material. By Captain F. C. Morcan, 
R.A. Clowes and Sons, Charing Cross. 1884. 

Tuts book is specially commended to the attention of the 
auxiliary forces. It deals briefly with ordnance, ammu- 
nition, carriages, and laboratory stores, and operations with 
heavy guns, also on siege artillery. It is brought well up 
to date. Captain Morgan, as a Government instructor to 
officers of the auxiliary forces, knows what is required for 
them, or at all events what forms the matter of their 
courses of instruction, and is therefore well qualified to 
make the selection necessary to bring the subjects dealt 
with into the small compass necessary. The book is illus- 
trated, and its character may be readily seen by anyone 
who examines it. Among new stores dealt with not found 
yet ..in official works are the 7-pounder gun of 400 1Ib., the 
recent breech-loading and muzzle-loading gun factory 
designs; “ prism? powder;” the last patterns of projectiles; 
the Vavasseur driving ring for breech-loading guns; vent- 
sealing friction tubes and primer; overbank lattice work 
carriage for 40-pounder, and other special fittings for vents. 
The first copies have no index, on the idea, we suppose, of 
the plan of the book enabling the places to be readily 
found. This we regard as a mistake. Writers of books 
are apt to forget that to master even the most obvious plan 
requires some acquaintance with the book. An index is 
indispensable for those who casually consult a work of refer- 
ence. We believe, however, that an index is to be added. 


Naturwissenschafilich-technisches Woerterbuch. Die Ausdruecke 
der Physik, Meteorologic, Mechanik, Chemie, Huettenkunde, 
Chemischen Technologie, Elektrotechnik. Von Dr. F. J. 
WersHoven. Heft 1, Theil 1. Englisch-Deutsch. Berlin: 
Leonhard Simion. 1885. 

Tuis is the first part of the first volume of a small technical 
dictionary, Gin. by 4in. It comprises words from Abaiser 
to Flouring in ninety of its small pages, the German being 
given in the old English type. Dictionaries are not 
attractive reading, but a glance through this little part 
recommends it as likely to be useful. 
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The Stability of Ships. By Sir Edward J. Reed. Published by 
C. Griffin and Co. 

Naturwissenschaftlich - Technisches Woerterbuch. Heft I., 
Thiel Von, Dr. F. J. Wershoven. 1 Theil, Englisch-Deutsch. 
Berlin: Leonhard Simion. 1885. Paper. ; 

Technologisches Woerterbuch in Engtischer und Deutscher, 
Sprache. Von Gustav Egar. In Zwei Theilen. Zweiter Theil, 
Deutsch-Englisch. Technische durchgesehen und vermehrt. Von 
Otto Brandes, Braunschweig: Vieweg und Sohn. London: 
Triibner and Co. 1884. 

Brickwork: A Practical Treatise embodying the General and 
Higher wrraipies of Bricklaying, Cutting, and Setting. By F. 
Walker. jon: Crosby Lockwood and Co. Weale’s Series. 


The Complete Textbook of Farm Engineering, comprising Practi- 
cal Treaties. By John Scott. London: Crosby Lockwood and 
Co. Weale’s Series. 1885. 

Englische Tunnelbauten bei Untergrundbahnen, sowie unter 
Fluéssen und Meeresarmen. Ein Reisebericht. Von Dr. P. Fore- 
heimer. Aachen: J. A. Mayer. 1884. Paper. 


AUGUSTUS VOELCKER, F.R.S. 

THERE are, all things considered, but few men in the world of 
science who will be more widely missed and regretted than Dr. 
Augustus Voelcker, whose death was announced on Saturday, for 
there are few men of science w'.ose names are so freely known 
an] used in this work-a-day world as his has been for many 
years, far and wide, among the farmers of England, Born and 
trained in the land of chemists, Germany, where he worked 
under the guidance of men like Berzelius and Miilder, he came 


to this countryor rather to Scotland-—in 1849 to become 


assistant to the late Professor Johnston. Though still a young 
man, he had done considerable work in connection with phy- 
siological chemistry, and had he not been thrown into the path 
of agricultural chemistry by his connection with Johnston, it 
is probable that he would have continued a labourer in 
that branch of his subject, doubtless. to the gain of phy- 
siological science, but equally certainly to the loss of English 
agricultural science. Agricultural chemistry in 1849 was 
a very young science as regards its development, although 
Sir Humphry Davy had worked hard to direct public attention 
to it in England, and Liebig was doing his utmost to interest 
the agricultural world in the chemical principles which essen- 
tially underlie almost every operation of practical agriculture. 
After three years, having already become a practically naturalised 
Englishman, he was appointed to the chair of chemistry at the 
Agricultural College of Cirencester. Here he was able to con- 
duct the field experiments which formed the subject of many an 
instructive contribution to our agricultural and scientific litera- 
ture, while his professional duties were discharged in a rigidly 
conscientious and thorough fashion which still inspired his old 
students with admiration. _ His ready grasp of agricultural fact. 
and his keen observation of farm work, led him to use his 
science with greater advantage to. practical agriculture than is 


the case with Liebig. The latter was undoubtedly a greater - 


chemist, but he often allowed theoretical considerations to form 
the basis of advice without sufficient practical confirmation of 
his views, and, moreover, the study of agriculture was but one of 
the many branches of chemistry, pure and applied, to which he 
had devoted himself. Dr. Voelcker, on the other hand, was a 
specialist. He gave himself up with all the energy of a power for 
many years to his one subject, and he could not dg that without 
distinguishing himself. 

The quality which was pre-eminent in Dr, Voelcker’s character 
was that of precaution, and he rarely expressed an opinion that 
was not based on the results of observation. If he ventured 
to depart from this, which was his custom, his advice was 
administered in association with a caution to the effect that he 
was delivering an opinion, rather than predicting a fact. His 
reputation as a lecturer spread far and wide from Cirencester 
College, and as the frequent guest of the leading farming clubs 
throughout the country, he delivered lectures on soils, manures, 
feeding stuffs, dairying, anid other agricultural topics, which can 
only be thoroughly understood by the aid of at least some chemical 
knowledge. The general use of artificial manure and oil-cakes, 
which has grown up @uring his time, and is now indispensable 
to English farming, was widely due to his experiments and his 
diffusion of knowledge of their value ; while to him was indirectly 
due the repression of the wholesale fraud and adulteration by 
which the unfortunate farmer was plundered in the earlier days 
of the chemical manure trade. As consulting chemist to the 
Royal Agricultural Society of England—to which important 
post he was chosen some ten years after his appointment 
at Cirencester—he was most widely known. Although 
he shortly afterwards resigned his Cirencester professorship and 
came to London, his field experiments were not abandoned, but 
were conducted from time to time under his direction in various 
parts of the country, and the half-yearly parts of the “Journal” 
bear witness to his activity. For the last few years he had 
been conducting systematic investigations at the experimental 
farm at Woburn, which the Duke of Redford generously placed 
at the disposal of the Royal Agricultural Society, with a view to 
further investigating certain agricultural questions raised by the 
admirably conducted experiments carried on on the estate of 
Sir John Lawes at Rothamsted. The blue ribbon of scientific 
distinction—the Fellowship of the Royal Society—was conferred 
on him many years since; and his opinion carried weight not 
alone in agricultural matters, but in the many complex investiga- 
tions, parliamentary and otherwise, from time to time arising in 
connection with water supply and sewage disposal. Agricul- 
turai chemistry is a science of new and rapid growth, and 
it will probably never again fall to one man to see in it 
that progress which Dr. Voelcker saw, and which he in no small 
degree helped to effect. Yet agriculture, despite all the efforts 
of science, is but in a pitiable condition, and one is tempted to 
ask, What, after all, has science done forit? The reply probably 
is, that but for the help of chemistry in devising and supplying 
artificial aids to farmers, both in field and feeding stall, they 
would be far worse off than they are even now. Dr. Voelcker’s 
half-yearly papers—the latest of which, just published, was on 
the “Chemistry of Ensilage”—will be missed in thousands of 
farmhouses in which his name has been almost a household 
word; and at the monthly meetings of the London Farmers’ 
Club, of the Royal Agricultural Society, of the Chemical 
Society, and of many other bodies, his death will create a void 
not easily filled. He died—comparatively early, he was but 
sixty-two—on the eve of what may be regarded as the most 
eventful week of the agricultural year. 


HAVERHILL, SUFFOLK.—We learn that a scheme, prepared by 
Messrs. Smith and Austin, C.E., for disposing of the sewage of the 
town of Haverhill, and removing the difficulties at present obtain- 
ing with certain riparian owners, has been adopted by the Local 


SMOKELESS Houses aND ManuractTorygs.—Mr. Fletcher, of 
Warrington, writing to the Journal of the Society of Arts, says: 
— Sir Frederick Abel, in his opening address, app to look on 
the practical realisation of the economical and smokeless use of fuel 
as yet in the dim future. He is, doubtless, as well uainted as 
any living authority with the possibilities of us fuel, but does 
not appear to be very sanguine of its general adoption by those to 
whom we owe our present smoke-polluted atmosphere. I have 
never joined in the — agitation for smoke abatement, for the 
simple reason that I have no faith in the present method of advo- 
cating it. I think I may claim, without egotism, to know some- 
thing of the subject in some of its bearings; and in calling attention 
to the practical results obtained in my premises, I do not claim to 
have done anything wonderful, or to have made any brilliant dis- 
covery. Asa matter of fact, I do not consider that any ‘brilliant 
discovery’ is necessary for the realisation of a very great part of 
the Le ar me of the advocates of smoke abatement, the means 
adop being both rough, simple, and cheap. In my own house 
we have remaining one coal fire, which is occasionally used, but 
which will shortly be, like all the rest, done away with. We have 
fourteen rooms, with hothouse and conservatory, and have used 
four tons of coal in two years. We shall probably not use one ton 
in the next twenty years, and we adopt the system we use because 
it pays and is convenient. At the works, where we employ between 

and 130 hands, using an ordinary steam boiler, hand-fired, 
with engine, two blacksmiths’ fires, and sixteen tinmen’s stoves, 
smoke is never seen, except for a few minutes when fires are bei 
lighted ; and to those who are sufficiently interested, Iam sotmuaeal 
to demonstrate beyond question that smokelessness and economy, 
both in labour and fuel, may go together without any great ex- 
poe or preparation in any way. ‘The Society has done me the 
onour to award me the Siemens’ gold medal for the best applica- 
tion of gas to heating and cooking in dwellings; if they will offer 
another prize for smokeless works and dwellings, the cost to cum- 
pare favourably with those of the smoke-producing order, I will at 


once put in my claim for it, based on the results of the last twelve 
months or more, 


\ 
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CENTRIFUGAL PUMPING: MACHINERY FOR THE TILBURY DOCKS. 
' MESSRS. SIMPSON AND CO., PIMLICO, ENGINEERS. 
Y | 


Awonce the various interesting exhibits in the i devoted 
to water supply at fhe International Health Exhibition, the 

centrifugal pump shown by Messrs. Simpson and Co., 
imlico, for which they have been awarded a gold medal, was 
one of the most prominent, while its enormous size rendered it 
almost equally interesting to the casual visitor as to the engineer. 
This pump 1s one of four made for the graving docks now being 
cted for the East and West India Docks Company at Til- 
bury, in connection with its dock extension, and the four pumps 
when working together will empty the four dry docks in three 
hours. As will be seen from the engraving the pump is driven 
by a pair of vertical engines, the cranks being at right angles. 
The engines are fitted with Joy’s patent valve gear, and have all 
the moving parts properly balanced. The cylinders are each 
22in. diameter by 16}in. stroke. The suction and delivery pipes 
are of a size proportionate to the quantity of water flowing 
through them. They are short and taper in form, so as to 
gradually increase and decrease the velocity of the water flow- 
ing from the pump, the relative sizes being shown in the 
elevation above, which gives a cross section through the 
engine-house. Each pump is designed to lift no less than ten 


i 


water companies have power to take from the Thames, viz., 
110,000,000 gallons, in twenty-four hours. If the stream poured 
out flowed with an uniform velocity of 2ft. per second, each 
pump would require a channel fifty square feet area. The ex- 

t steam from the engines will be in surface con- 
densers placed in the discharge basin, so that the boilers will 


arranged so that the condensed water will drain back into tanks 
under the engine-house floor, from whence it can be pumped. 
Steam for the four sets of pumping machinery will bo gune- 


| rated in four boilers of rather peculiar construction. They are 
| somewhat of the Lancashire type, but the two flues are united 
about half way along the boiler, so as to form a large combustion 
| chamber, and beyond this smal] tubes are carried to the back 
| end. The boilers will be placed in a closed stokehole supplied 
| with a forced draught, the air pressure being maintained by four 
| fans driven by independent engines. We believe this is the first 
| occasion on land in which the system has been adopted, and we 
shall look forward with much interest to the trials which will 
| no doubt be made with it. 
| Besides the large pumps, with their boilers and accessories, 
| Messrs. Simpson and Co. are supplying the machinery for drain- 
ing the culverts, &c., as well as the penstocks and gearing in 
connection with the graving docks. Some idea of the number 
| of culverts can be gained by the fact that no less than fifty pen- 
stocks are required. Messrs. Manning and Baynes, the engi- 
neers to the Dock Company, have so arranged the connec- 
tions that either pump will be able to empty any one of the 
four docks. 

The machinery we have described has been designed and con- 
structed by Messrs. Simpson and Co., under the supervision of the 
engineers to the Dock Company, and forms one of the most inter- 
esting plants of centrifugal pumping ‘machinery we have ever 
seen. 


Giascow Encinggrs’ AssociaTion.—The fifth meeting of this 
Association was held in their rooms Bothwell-street, on the 27th 
ult. The president occu; thechair. Mr. William MacG 

ples of Measurement 


Considering first the nature of 
to discuss the various units in common 
these to scientific research ; he 

touched ry of showing its use in finding a 
close ximation to a true result from a number of diff 
Cheveaiiona, Incidentally he referred to the metric system, com- 


menting on ite advantages as compared with the in common 
use. A short discussion followed, in the course of which attention 
was drawn to the fact that while the English law permitted the use 
of the metric system, no standards were provided by the authorities. 


a was r. J. 
Monroe, on the “ al a River Embankment with 
Condemned Canal Boats.” The location was at Kerr’s Point, on 
the Hudson River, on the line of the New York, West Shore and 
Buffalo Railway, where the shore was a precipitous bluff about 
120ft. above the water. A narrow shelf wes excavated and the 
loose rock thrown into the river, where it was held by a somewhat 
stiff mud. In making the road-bed wide omy for a double track 
earth and gravel were used. After standing for some time, a fine 
crack coves between the gravel and the rock filling, which 
gradually increased in width 1o about 2in., when the gravel portion 
of the embankment slid off and disappeared. There was about 
6ft. depth of water where the bank had been, which, with some 
increase, extended into the river about 75ft., where it shoaled, 
owing to the rise of the material displaced by the slide. A number 
of condemned canal boats were placed with the bows to the shore 
and as near to the bank as possible. They were placed about 20ft. 


between centres, giving s| between their sides of about 
‘ully into and between the boats at 


‘the same time. The sterns being lower than the Lay the 


material ran ually to the sterns, and when about half full, the 
suddenly shifted from bow to stern during high-tide. This 
f the boats sternwards until they rested aga‘ the ridge 


has been t. e author 

considers it particularly important that the filling , under and 
around the boats, should be of substantially the same = 
gravity. He instances a case where, under generally similar 
bows of the a homes them down, and resulting 


laced in the 
their sliding out and being 


~ 
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thousand tons of water per hour, a quantity the magnitude of 
which will be appreciated when we state that two pumps of this 
size would deliver the whole of the water the various London 
vio t. 
always be supplied with pure water, and the condensers are a 
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NEW GRIP SYSTEM FOR ELECTRIC RAILROADS. 


In the earlier electric railroads the general plan was to use 
the rails as conductors, and while, theoretically, this was the 
best and cheapest way, in practice it was found to possess many 
disadvantages—perfect insulation was difficult, and good contact 
between the rails and wheels was not always to be obtained 
because of mud, ice, &c. In addition, there was danger that 
animals might come in contact with the rails, No matter how 
powerful the current used, the tractive force was limited to the 
weight of the car, and, of course, any attempt to carry extra 
weight to overcome a grade would result in widitional expendi- 
ture of power on a level. 

In the system of Mr. John C. Henderson, civil engineer of 
this city, in case of danger one movement of a lever instantl: 

ull power that is being used at the irrespective e 
motor car, The car can be reversed and run back, as when 


switch, and in case of a in the 
city can be t in operation by simply ucing 
two or three pore Mak 4 the length of the li The conduit 


can be constructed of iron, concrete, or timber, according to the 
locality, and having no movable cable running through it 
extra space can be used by electric light and other wires. This 
system is very simple in construction, as will be seen from 
engravings. fixed bar or bars are supported according 
requirements in a conduit beneath the track, in the 
manner as in the cable system, and are insulated by 
shoes at the supports. e grip takes hold by rollers under the 
bar ; the grip shaft passes up through the bottom of the car, 
and upon its upper end screws a hand-wheel. By turning this 
wheel in a direction to raise the grip, all the tractive power 
required can be obtained. The grip also conveys the current to 
the motor, and back from and to the bars, as the case may be 
or the locality require, since in some instances it may be advan- 
tageous to use only one bar, the return being obtained through 
both rails and the iron conduit. By means of a lever the electric 
motor can be shifted so that a ie upon the armature shaft 
having a V-shaped face will be in contact with similar pulleys 
driving the axle ; by this means the direction in which the car 
is moving can be changed without interfering with the current. 
The system is due to Mr. J. C. Henderson, 2, Liberty-street, 
New York City.—Scientific American. 


SECTIONAL ENDLESS TROUGH CONVEYOR. 


Tue endless trough conveyor here shown is one of the many 
uses to which roller chain is applied with great success. Anti- 
friction roller chain is so constructed that the chain is carried 
upon its rollers, which serve as trucks, instead of ing, thus 
requiring but little power to drive it. Endless trough conveyor 
chains consist wholly of flat or “D” attachments—see cut below 
—which forms a solid floor for the trough to rest upon, and to 
which they are bolted, each trough having but one iatading, to 


allow them to pass over the sprocket wheels. The troughs are 
so arranged on the chain that they overlap, and in passing over 
the sprocket wheels, at the point of discharge, do not separate, 
but are always connected, so that there is no possibility of their 
becoming entangled, nor to allow the contents to fall upon the 
wheels. This forms an endless open trough, which runs upon a 
Lape provided for the purpose, and may be run at an 

cline. The conveyor, on its return, is. carried back by means 
of iron or wooden ‘pulleys, used as idler wheels, upon which 
the inside or bottom of trough. rests. Conveyors of this class 
can be made of either single or double links of chain, according 


FIG. 2. 


to the size of trough and capacity required, which is unlimited, 
This conveyor being made entirely of iron, is fire-proof, and is 


Fic.2 


well to carry hot ores, coal, 


ufacturing Company, Columbus, 0., are manufac- 


"AUTOMATIC RE-STARTING . INJECTOR. 
WE illustrate injector ted by M Davies, 


Hamer, and Metcalfe, and the Exhaust 
Injector Company, Manchester, which has a 1 feature— 
that it is arranged for automatic re-starting. hief point 
in the construction of this injector ‘is now well-known 


“split” nozzle which was introduced in the exhaust injector, 
working, the hangs open, thus leaving a large area for the 
this large area, and out of the injector by way of the 
overflow, carrying with it a portion of the air, thus creating a 


Sream 
Faom 


Wa rer 


the water. This water mingling with the steam, a 

vacuum is formed, and this sucks the ~ on to its seat, the 
nozzle then being practically solid, as in ordinary injectors. On 
the jet being broken in any way, the flap opens, and the process 
already described is — By this means a certainty of 
action is secured, and whilst possessing all the advantages of the 
lifting injectors, no extra manipulation is required for lifting. 
The injector starts instantly steam and, water are turned on, 
and if stopped in any way while steam and water are on, it 
immediately re-starts itself. As a test, steam has been allowed 
to blow through the injector for some time, and even then it 
immediately re-started on the water being put on. An injector 
of the above description would seem to be specially applicable 
to marine work, a department in which, up to the present, in- 
jectors have made but little headway, owing to the fact that in 
a heavy sea when the vessel is rolling, 


vacuum into which the water rises, thus effecting the lifting of “ 


the action of an ordinary ! the undergound 


injector is liable to be stopped by the breaking of the jet, and 
for re-starting manipulation has to be resorted to every time 
this occurs. This renders contant supervision necessary, which 
has stood in the way of its general adoption for marine work 
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Che automatic re-starting injector has, however, been designed 
© overcome this objection, and we understand that it has 
lready been applied to coasting steamers with successful results. 


Cast Inoy CuTLERY.—This title may appear anomalous, but 
cast irom cutlery certain far more its 
purchasers generally imagine. is not necessarily of a poor 
juality, although made of nothing but cast iron. In the writer’s 
tamily is a pair of scissors of cast iron that has been used for three 
years, and has been several times sharpened. The writer has 
shaved with a cast iron razor, which did excellent work for months. 
There are in Connecticut two quite extensive establishments which 
reckon cast iron cutlery as among the important products of their 
work, This allusion to cast iron shears and scissors does not refer 
to the combined cast iron and steel articles which are usually con- 
sidered superior to the forged ones.. These havea steel inner plate 
cemented on each blade by the fused iron when itis poured into 
the mould; but the cast iron shears and scissors are wholly and 
entirely of cast iron, and they are finished for the market precisely 
as they come from the m . The quality of the iron used is the 
same or similar to that used’ in or malleable iron, and 
for cu it is cast in'chills. When en, the crystallisation is 
to that of hardened cast steel, and, except for lack of 

But although this 
by blows, it is some- 

and steak chi 


The 

of the material, and sell their goods for ‘just what they are. 

course they are sold cheaper than forged work of steel 
i know that this cheap cutlery is not steel, 

will answer. -tru questions on the 

ordinary household work is just as good as one of f 

There is only one difficulty’ in the way of su: cast 

castings in these implements, which is that 


and the action of which is, briefly, as follows. When not | Stel. 


fe cast iron 

the chill that makes the iron hard does not always extend toa 

depth that will allow of repented arin ings and res 

ma crumbling before it can be brought to an edge. But when 

first » the shears are as keen as of 

cast steel, and the blades retain their longer.—The Age of 
LIVERPOOL ENGINEERING SocreTy.—The annual meeting 

of this Society was held on the evening of Wednesday week, at the 


Royal Institution, Colquitt-street, Mr. R. R. Bevis, jun., president, 
in the chair. ‘On. the sonatanion of the ordi business 


Manchester Ship Canal. 
in the early part of this year that a practical was given 
speedy realisation of the former project, and as the 
approaching completion some of possible changes 
ments likely to follow were also remarked upon. 
the Manchester Canal, it was observed that even in its late 
mitted form, and apart from all consideration of its ultimate 
col jal success, it, at all events, would have the merit 


com engine 
since its practical introduction were next dealt with, as also the 

uestion of the weight of machinery with reference to its probable 
farther reduction. “ The introduction of the triple e: engine 
had already led to a slight increase of trade, especially on the east 
coast, where about twenty-five sets have been made during the 
past .. This engine, with its three cylinders in a line, each 
with Som crank, was, undoubtedly, from a mechanical point of 
view, the best = of the:day; on very authority, and in a 
case where careful comparison with the ordi com: br 
could be made, a saving of over 15 per cent, in consumption of fuel 
was stated to have been effected by the use of triple expansion. _If 
one-fourth of the mercantile marine were so fitted, the orig 
based on the present rate of consumption, would be about 350, 
tonsa year. The latter portion of the address was devoted to 
matters more particularly relating to the Society. The president 
congratulated the members on its continued success, and stated 
that during the past session eleven papers had been read and dis- 
cussed at the ordinary —— and that no less than six excursions 
and visits had been made. Three of these, viz., those to. Warring- 
ton, where the method employed to deal with se was exam ; 
to Manchester to test the working of Mr. Holroyd Smith’s electric 
for the purpose of becomi i 
acquainted with Mr. William Wilki ’s new “ worm- 
tramway locomotive, were in a sense illustrative of 
before the Society. The other excursions had been to Stoke-on- 
Trent to the works of Messrs. Wedgwood ‘and and Messrs. 
Minton and Co.; to Vyrnwy to inspect the works connection 
of the city 3. and to Festiniog to 
J, E, Greaves, 


“ 


read 


i INN Yj N 
| | | Ls | 
3 i OVERFLOW CHAMBER N 
— 
r 
turers, 
tiring address. me of the local events of engi ing i > 
ance were first considered—particularly the Me ant the 
| 
a= pro’ a large amount of work during its cons on. mn 
E developments of ocean steam navigation were next dwelt upon, and 
Re : i the introduction of fast steamers exclusively for passengers, when 
became ' the: most important and lucrative portion of the 
| fic. The system of forced draught recently introduced into her 
| Majesty’s service, and, in a few instances, into mercantile vessels, ; 
| was described, and it was remarked that the results in her Majesty's . 
ships could so far hardly be considered satisfactory when the cost 
4 of applying the system was taken into tédount, though it would 2 
1 always afford a means of maintaining steam when the boilers \ 
1 became, from one cause or other, less efficient with natural 
a | | draught, and would also cause thorough ventilation. Particulars 
OverFiow of the increased combustion Obtained were given. Some modifica 
Fig.l 
AZ | 
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ON THE THEORY OF ALTERNATING CURRENTS, 
PARTICULARLY IN REFERENCE TO TWO 
ALTERNATE - CURRENT MACHINES’ CON- 
NECTED TO THE SAME CIRCUIT.* 

By J. Hopkinson, F.R.S. 

(Concluded from page 435.) 

IV. To determine the law of an alternate current through an’ 
electric arc. 
It has been shown by Joubert that in an are the diff of; 


work done estimated by electro-d ometer 


235 
20 12 
or nearly 4-part too much. This will suffice to show that the 


matter is not a mere theoretical refinement. Another erroneous 
method of estimating the power developed in an are is, to replace 
by a resistance, and adjust this resistance till the current, as 


tential is of approximately constant numerical value, reversing! 
Its value continuously with the reversal of the current, probably, 
at the instant of reversal of current. We shall assume, then, 
that there is in the are a constant electro-motive force A, always 
— to the current, except when the current ceases, and that 
then its value is zero. 


The equation of motion is 
72 +Ra=Esin 2 
the negative sign being taken when x is + °, the positive when x 
is negative. 


Rosin. )+ 7 


thir equation will continuously hold for a half period from 
x = Otox = O again, but at each half period the arbitrary con- 
stait C is changed with the sudden change of sign of A. It is 
determined by the consideration that, if for a certain value to of t, 
a should vanish, it shall vanish again when t = fo + 5- This 
applies to the case when E is sufficiently large, as is practically the 
case, but if the current should cease for a finite time this con- 
dition will be varied, and instead ef it we have the condition 


2 = Owhen E sin. 27 *= A. This latter case I do not propose 
to consider further- 
Let RT ‘a. 
A E - 
x Fz? +Ce 


putting ¢ = f and ¢ = ty + 7 we have 


R 
=A E 2m (ty th) 
+Ce be 37 
5 T 


Having obtained fp, C is given by equation 
R 
271) 
This gives the complete solution of the problem. 
A case of special importance is that in which R is small; let us 
‘ore consider the case R = O, the solution then is 


At+C. 


7z= cos. 


T 

The limiting case to which the solution applies is given by 2’ = O 
when ¢ = +. 

_ 

E sin. = A, 
hence 2 = A? 
w 


or A=E x 0538. 


actual work done per 
_3Aa 
adt 
ty 
2A T AZ 


T “{F } A? T? 

2 ~— 2A? 

3 A + By 


and the work done by this current is apparently the square root 
of the above expression multiplied by A. It is easy to see that 
this is greater in all cases than the work done, but it is worth 
while to examine the extent of the error. If we treated the arc as 
‘an ordinary resistance, we should assume work per second 


A T A? T? 
—A? 
(3 2) + 48 


"Taking a fairly practical case, assume A =? E, we have actual 
work per second 
1 25 
4 4 
A? V15 
T nearly, 


* Paper read before the Society of Telegray “Engineers and Elec- 
‘tricians on November 13th, 1884. 


i by an electro-dynamometer, is the same as with the arc, 
and assume that the work done in the resistance is the same as the 
work done in eh are. 

ing to 


“ey Qe 
we may inguire, given TA and the dimensions of the machine, how 
ought it toe be wound or its coils connected, that most work may be 
done in the are. If the number of convolutions be varied, E will 
vary as the convolutions, ‘y as their square, therefore y ea E*; we 
are therefore to determine E so that 1. is a 
maximum which occurs when E= # A. When the resistance of 
the circuit is taken into account, this result will be modified. It 
suffices to prove that it is desirable that the potential of the 
machine should be thaterially in excess of that required to maintain 


the arc. 

V.* In all that precedes it is assumed, not only that 7 is con- 
stant, but that the copper conductor of the armature is the 
only conductor moving in the field. If there be iron cores in the 
armature, we shall approximate to the effect by ing such 
cores as a second conducting circuit. Slightly changing the 
notation, let L be coefficient of self-induction of the copper 
circuit, N coefficient of self-induction of the iron circuit and R! 
its resistance, I! the magnetic induction of the field magnets upon 
the iron circuit, and M the coefficient of mutual induction of the 
two circuits, y the current inthe iron. The equations of motion 
are obtained from the expression for the energy, viz.:— 


Ma y+Ny?-21 2-27 y} 


3s 
La’+My+R 
=> 27B 2 bad 


for in general the iron cores and the copper conductor are 


symm ly arranged. wary 
sin. — b cos. T 


the following 
2 rA 


T 


and substituting the equations of motion, we 
four equations to determine the constants a b a 
aL+a’ =A} 
2a 
= 
2x 
a M+a’ TR =B 
; 
bM+U'N-a’ = =0 
These equations contain the solution of the problem, but are too 
cumbersome to be worth while solving ; 
ever, prove the statements made in the 
Gon pare sh d open that is R=O 
1 ort circuit an circuit, t is R= O very 
nearly, and R= oc *. In the former case we find that work done 
in the iron is diminished, and if B = 4m we have the paradoxical 
result that there are no currents induced in the iron of the cores 
and no work is required to drive machine, is, of course, 
can never actually occur, because R can never absolutely vanish. 
It suffices to show, however, that the current in the copper circuit 
may diminish the whole power required to drive the machine to 
an amount less than the power required to drive the machine on 
open circuit. 
(2) The other statement related to the effect of the currents in 
the iron upon the currents produced in the copper circuit. 


Assume that the effect is a small one, for a first ximation. 
Neglect it, that is, treat the currents in the iron and the current 


in the copper as independent of each other, and then see how each 
would di the other. 
The first approximation then is 
T? R? 24 R? 
4x2 = 
TR Te 


If we substitute these in the general equations as corrections, we 
ve 
BNM 


{ TR _ 


B TR 
-a TR +bL=- 

2 N24 R®? 
which shows that the disturbing effect of each circuit upon the 
other is to diminish the apparent elecro-motive force, but to 
"Wr acon ilar problem is that of dary tors 

. A very simi that of secon genera or 
induction coils, whether used for the conversion of high potentials 
to low, or the reverse. To treat it generally, taking the eti- 
sation of the iron cores, which are always used, as a non-linear 
function of the currents in the coils, would be a matter of much 
difficulty ; we therefore assume, as is usual, that the coefficients 
of induction are ts, noting in passing that this is not 
strictly the fact, though it is very nearly the fact, when the cores 
are not saturated, and when the lines of magnetic induction pass 
through non-magnetic space. 

Let, then, R r be the resistances of the primary and —- 
circuits, L coefficient of self-induction of the primary, N coeffi- 
cient of self-induction of the secondary, M cient of mutual 
induction of the two circuits, x and y the currents in the two 

ircuits at time t, X the electro - motive force applied in the 
primary circuit by an alternate current dynamo machine or 
otherwise. 

The equations of motion will be 

Mz’ +Ny+ry=0 
Various assumptions may be made as to X, but that most likely 
to be adopted in the practical work of secondary gencrators is that 
X is kept so adj that 


= Acos. nt where n = 


* Vide also “ Encyclopedia Britannica,” article “ Lighting.” 


— 3 we will, how- | 80 
ecture before the Civil 
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and to inquire how X will depend on the resistances 
ry=nAMsain nt 
n 


= con + r sin, n t) 


x=a[ aL + 
Mn? 


+R cos, m ¢ ] 

As in the case of the dynamo machine, the work done in the 
secondary circuit is greatest when r = n N. The expression for X 
serves to show that when the dary is short-circuited a lower 
electro-motive force of the generating circuit is required than when 
it is on open circuit. In induction coils the electrostatic capacity 
of the coils themselves has important effects. An illustration of 
the effect of electrostatic induction is found in the old-fashioned 
Ruhmkorff coils. These were not wound symmetrically, but in 
such wise that one end of the secondary coil was on the whole 
towards the inside, the other towards the outside of the bobbin. 
In such coils a spark to earth may be obtained from the outside 
end, but not from the inside. The reason is that the outer con- 
volutions have smaller electrostatic capacity than the inner ones, 
The terminals may be made to give equal sparks by the simple 
expedient of laying a piece of tinfoil aro the whole coil and 
connecting it to earth. 


VII. Some time ago Dr. Muirhead told me that he had observed 
that the effect of an alternate-current machine could be increased 
by as it to a condenser. This is not difficult to explain ; 
it is a case of resonance analogous to those which are so familiar 
in the theory of sound and in many other branches of physics. 

Take the simplest case, though some others are almost as easy to 
treat. Imagine an alternate-current machine with its terminals 
connected to a condenser; it is required to find the amplitude of 
oscillation of potential between the two sides of the condenser. 
Let R ¥ be the resistance and self-induction of the machine, E sin. 


2* ¢ its clectro-motive force, C the capacity of the condenser, V 


the difference of potential sought, and « the current in the 
machine, then 


— 


| sin, 


OV =e 
and ‘ 
ya’ +Ra=Bsin. -V 
whence 
2a? Qqrt Se... Bet . 
2 3 2 
Qat 
1-Cy sin. — RC cos. 


amplitude of V is therefore 


-E 

_ Now, suppose E = 100 volts, the machine would light up an 
of volta: let T = second, C = 100 

microfarads, and ~--” = 8 ohms, and R= ,4 ohm, all figures 
which could be practically realised, we have amplitudes of V = 
E roughly,.or the apparent electro-motive force would 
increased eighty-fold. 

We now return to the principal subject of the present com- 
munication, Some attempts have been made to verify the propo- 
sition that two alternate-current machines can be advantageo 
connected parallel, but, I believe, till recently, without success. 
had no convenient opportunity for testing the point myself till 
last summer, when I had two machines of De Meritens, intended 
for the lighthouse of Tino,* in my hands. I have made no 
determinations of the constants of these machines, but between 
three and four years ago I thoroughly tested a pair of si 
machines now in use at a lighthouse in New South Wales.* Each 
machine has five rings of sixteen sections, and forty permanent 
magnets. The resistance of the whole hine as ted for 
lighthouse work—a single arce—was 0°0313, its electro-motive force 
—E—when running revolutions per minute, 95 volts and 


2 — 0°197 ohms. It was further remarked that the loss 
of was least with a maximum load, as is shown in the 


Power applied as measured in 
Electric power devel: ite 7, 3°4, 43, 5°7, 3°4 
Mean current in am’ 77, 38°6, 51°7, 73°6, 151 
— result illustrates well the conclusion arrived at in Problem V. 
ve. 

Last summer the two machines for Tino were driven from the 
same countershaft by link bands, at a speed of 850 to 900 revolu- 
tions per minute; the pulleys on the countershaft were sensibly 
equal in diameter, but those on the machines differed by rather 
more than a millimetre, one being 300, the other 299 mm. in 
diameter, about; thus the two machines had not, when uncon- 
nected, exactly the same speed. The pulleys have since been 
equali The bands were of course put on as slack as icable, 
but no special appliance for — the tightness of the bands 
was The experiment succeed portal at the very first 
attempt. The two machines, being at rest, were coupled in series 
with a pilot incandescent lamp across the terminals, the two bands 
were then simultaneously thrown on; for some seconds the machines 
almost pulled up the engine. As the speed began to increase, the 
lamp lit up intermittently, but in a few seconds more the machines 
dropped into step together, and the pilot lamp lit up to full bright- 
ness and became perfectly steady and remained so. An arc lam 
was then introdtced, and a perfectly steady current of over 
ampéres drawn off without disturbing the harmony. The ae 
being removed, a Siemens electro-dynamometer was introdu 
between the machines, and it was found that the current passing 
was only 18 ampéres, whereas, if the machines had been in phase 
to send the current in the same direction, it would have been more 
than ten times as great. On throwing off the two bands simul- 
t ly, the hi tinued to run by their own momentum 
with retarded velocity. It was observed that the current, ins 
of diminishing from diminished electro-motive force, steadily 
increased to about 50 amperes, owing to the diminished electrical 
control bet the ines, and then TT . off to zero as the 
machines s Professor Adams will, I hope, give an account 
of experiments he has tried with me, and on other occasions, at the 
South Foreland. With De Meritens’ machines, I regard coupli 
two or more machines parallel as practically the best way o' 
obtaini ionally great currents when required in a lighthouse 
for a thick atmosphere. 


belt 4 4°8, 5°6, 6°5, 5°4 


xceptio 
ating 


Tur HAMMOND ELEcTRIC ENGINEERING COLLEGE.—On Wednes- 
day evening a large number of guests visited the electrical engi- 
neering college established by the Hammond Onneaey for training 
electric lighting engineers, in Red Lion-square, W.C. The visitors 
were much interested in what they saw. f 


-* The , dynamos, lamps, optical apparatus, and lanterns of both 
beth by Messrs. Bros. and Co, 


T 
In the same way as before 
9 
T 2 

Roughly, we may say that, in order that the current may not 
cease for a finite time, E must be at least double of A; A will, of 
course, depend upon the length of the arc. The work done in the 
arc will be proportional to the arithmetical mean value of the 
current taken without regard to sign. This is, of course, — a 
different thing from the mean current as measured by an electro- 
dynamometer. Let us examine what error is caused by estimat- 
ting the work done in the arc as equal to the current measured by 
the dynamometer multiplied by the mean difference of potential. 

ey 2" 
The mean square of the current, as measured by the electro-dyna- 
mometer, is 
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THE PREVENTION OF THE POLLUTION OF 
RIVERS BILL. 


Tux following is from a ‘ Rivers Pollution Bill,” prepared and 
brought in by Mr. Hastings, Earl Percy, and Colonel Walrond, 
13th November, 1884, 


1) This Act may be cited for all purposes as the Rivers Pollution 
Prevention Act, 1885, 

(2) Every person who—(a) Puts or causes to be put or to fall, or 
permits to be put or to fall, or to be carried iato any stream, so as, 
cither singly or in combination with other similar acts of the same 
or any other person, to interfere with its due flow, or alter its 
bed, or pollute its waters, any solid matter from any manufactory, 
manufacturing process, mine, quarry or place, where any trade, 
business, or occupation is carried on, or any rubbish, cinders, 
refuse, or waste, or any solid matter, putrid, poisonous, offensive, 
or injurious to animal life; (b) Puts, or causes to fall or flow, or 
permits to be put, or to fall or flow, or to be carried into any stream, 
any liquid or solid sewage matter; (c) Puts, or causes to fall or 
flow, or permits to be put or to fall or flow, or to be carried into any 
stream, any liquid eee matter poisonous, noxious, polluting, 
or injurious to animal life from any manufactory, manufacturing 
process, mine, or place where any trade, business, or occupation is 
carried on; 8 be guilty of an offence against this Act. In 
proving any offence against this Act, evidence may be given of 
repeated acts, which, taken together, may cause such offence, 
although each act, if taken by itself, may not be sufficient for that 

It shall be sufficient to constitute an offence against this 
Act to prove that the person charged with the offence has done 
some act or acts prohibited by this Act, although the pollution 
complained of may not have mn entirely caused by him. Pro- 
vided always, that it shall be no defence to any offence against 
this Act to prove that after any offence against the Act has been 
committed, the water of the stream is less polluted than is defined 
by the standards of purity hereinafter mentioned. 

3) The county-court having jurisdiction in the place where any 

ence against this Act is committed may by summary order, 
require any person to abstain from the commission of such offence, 
and may insert in any order such conditions as to time, or mode, 
or means of prevention of the pollution, or other action in the 
matter, and give such directions as to carrying the said order into 
effect, as it may think just. The court may direct any skilled 
persons to report as to the best mode or means to be adopted for 
preventing any pollution, and may make the adoption of such 
mode or means 4 the person who has committed such offence 

+ of its order: Provided always, that the court shall not sanc- 

the adoption of any mode or means of action for prevention 

of pollution that does not reduce the polluting matter toa less 

extent hor is defined by the pir ~ of purity hereinafter 
mentioned, 


(4) If either party, in any before the county court 
under this Act, feel ieved by the decision of the court in point 
of law, he may ap from that decision to the High Court of 
Justice and to the of Appeal, 

(5) It shall be the duty of and incumbent upon the sanitary 
authority of the district within which any offence against the Act 
is all to be committed, on the complaint either of any con- 
pare authority having jurisdiction over the stream in which 
such offence is to be committed, to institute proceedings 
to restrain the commission of such offence. Proceedings may also 
be instituted in respect of any offence against this Act by any 
person aggrieved by the commission of such offence. 

uw a duly q ins; r appoin’ ‘or the 
of this Act, it is desirable that the order of any court 
ing a person found guilty of an offence against the Act to use 
proper and sufficient modes or means for the neti rrene of a pollu- 
tion to any stream within a limited time should be modified by 
allowing an extension of time, such person may, with the consent 
of the Local Government Board, apply to thecourt foran order allow- 
ing such extension of time, or the option of some other mode or 
means, and the court may, after — the evidence adduced in 
support of and a such application for such extension of time, 
or for the adoption of some other modes or means, modify any 
existing order accordingly. 

(7) The powers given by this Act shall not be penpals 
or affect any other rights or # rene now existing or vested in any 
person or persons by Act of Parliament, law, or custom. 

(8) Any person who causes any polluting matter to fall or flow 
into any stream by any channel, drain, or other communication 
that has been made or opened since the fifteenth day of August 
one th d eight h d and seventy-six, shall incur a penalty 
not exceeding fifty pounds, and a further penalty not exceeding 
ten pounds a day for each day, dating from the date of the first 
conviction, ed ens to be recovered in manner provided by the 
Summary Jurisdiction Acts. In any proceedings under this sec- 
tion, the burden of proving that the channel, drain, or other com- 
munication by which the polluting matter passes or flows into any 
stream, was made or opened before the fifteenth day of August one 
thousand eight hundred and seventy-six, shall rest with the person 
causing the polluting matter to pass or flow into any stream. 

(9) In this Act, if not inconsistent with the context, the follow- 
ing terms have the meanings hereinafter respectively assigned to 
them—that is to say—‘‘ Stream” includes all rivers, whether tidal 
or otherwise, brooks, navigable canals, lakes, and waterco 
except such parts of a tidal river as the Local Government 
may by order, published in the London Gazette, after local inquiry. 
determine on sanitary grounds not to be part of a river. It shall 
also include so much of the sea as the Government Board 
may by like order, and on the like ground, declare to be part of a 
stream. “8S of purity” shall mean:—(a) Any liquid 
which has not been subjected to perfect rest in subsidence ponds 
of sufficient size for a period of at least six hours, or which, having 
been so subjected to subsidence, contains in suspension more than 
* one part by weight of dry organic matter in one hundred thousand 

fe weight of the liquid, or which, not having been so sub- 


to subsidence, contains, in suspension, more than three gt 
weight of dry mineral matter, or one part by weight of dry 
organic matter in one hundred thousand parts by weight of the 
liquid. (6) Any liquid containing in solution more than two parts 
weight of organic carbon, or ‘3 part by weight of organic 
trogen, in one hundred thousand parts by weight. (c) Any liquid 
which shall exhibit by daylight a distinct colour when a stratum of 
it, lin. deep, is placed in a white porcelain or earthenware vessel. 
(d) Any liquid which contains, in solution, in one hundred thou- 
sand parts by weight, more than two parts by weight of any metal 
except calcium, magnesium, potassium, and sodium. (e) Any 
liquid which, in one hundred thousand parts by weight, contains, 
berth in solution or suspension, in chemical combination or other- 
wise, more than ‘05 part by weight of metallic arsenic. (f) Any liquid 
which, after acidification with sulphuricacid, contains, in one hundred 
thousand by Mies gx more than one part by weight of free 
chlorine. (g) Any liquid which contains, in one hun thousand 
parts by weight, more than one part by bin Py of sulphur, in the con- 
dition either of sulphuretted hydrogen or of a soluble sulphuret. (/) 
Any liquid ng an acidity greater than that which is pro- 
duced ‘adding two parts by weight of real muriatic acid to one 
thousand parts by weight of distilled water. (¢) liquid 
possessing an alkalinity greater than that produced by adding one 
part by weight of dry caustic soda to one thousand parts by weight 
of distilled water. (k) Any liquid exhibiting a film of petroleum 
or hydrocarbon oil upon its surface, or containing, in suspension, 
in one hundred thousand more than ‘05 part of oil, 
(10) For the application of this Act to Scotland further provisions 


ade. 
**(11) For the application of the Act to Ireland other provisions 
are mentioned. of 


THE PATENT-OFFICE SURPLUS. 


“‘ THERE are some statements in the report of the Commissioner 
of Patents for the last fiscal year that demand the careful attention 
of Congress and of all who take an interest in the development of 
inventive genius, The receipts of the Patent-office in that year 
were 1,145,433 dols., and the expenditures were 901,413 dols., 
misrce:f a surplus of 244,020dols, The Patent-office is not sup- 
po by general taxation. Its maintenance is not a burden 
which the people bear. The receipts are paid in by inventors, and 
the money contributed by them in the form of fees, &c., is more 
than sufficient for the expenses of the office. There has been a 
surplus every year—only eight years excepted—since 1837, The 
report of the Commissioner for the calendar year ending Dec. 31st, 
1883, showed that in that year the surplus had been 471,005 dols., 
or 41 per cent. of the receipts. That report also showed that the 
average annual a for the five years ending Dec. 31st, 1883, 
had been 285,992 dols. 

“It was not intended that the Patent-office should be a source 
of revenue for use in other directions. It was to be made self- 
sustaining by the fees required from inventors. But it appears 
that the inventors of the United States, very many of whom are 
not overloaded with money, pay not only the expenses of the office, 
but from 25 to 40 per cent. in addition to those expenses, piling up 
a surplus that has attracted the attention of liberal-minded legis- 
lators, some of whom have proposed that it should form part of a 
fund to be used in educating the illiterate in the South, without 
showing any good reason why patentees should be taxed for that 


purpose. 

‘* Now, if the Patent-office were so well equipped that applicants 
could not reasonably complain of delays, the inventors might fairly 
ask for a reduction of fees. But it is well known that its forces 
are not sufficient for the work that ought to be done every year. 
For example, the report published a few days ago says that there 
were, on June 30th, 1884, awaiting action in the office, no less than 
9186 applications, or 5087 more than were awaiting action on the 
corresponding date in 1883. The arguments in the telephone 
interference case closed in November, 1881, but the decision was 
not reached until July, 1883, and was not confirmed, on appeal, 
until two or three months ago, Surely, if inventors pay so much 
more than is required for expenses, they have a right to ask that 
their applications shall be promptly passed upon. That the force 
employed is tov small, and that the salaries paid are so low that 
many examiners resign as soon as they have me qualified, by 
their me ysrmeciga to serve as patent attorneys, has nm shown 
again and again by Commiassioners. 

“* Because there is a large surplus it does not follow that there 
should be a general reduction of fees, but it does follow that inven- 
tors should be given the worth of their money, and not be forced 
to submit to delays that sometimes very seriously affect the value 
of their inventions. It may be that more than one Government 
bureau can be found in which the number of clerks might be re- 
duced without doing any harm, but in the Patent-office the number 
of employés should be increased, and it is folly for Congress to 
disregard the requests of the Commissioner and the arguments 
suggested by the annual surplus and by the figures which show an 
accumulation of untouched applications.”—N. Y, Times. 


TENDERS. 


DARLASTON SEWERAGE WORKS. 
Contract No. 2,—For steam air compressors, Shone’s 


ejectors, and other ery. Mr. E. » engineer. 
Messrs. Jabez James and Co., London, 8.E. .. .. 8500 0 0 
The Grange Iron Company, Durham. .. .. .. .. 2990 0 0 
William and John Yates, Blackburn .. .. .. .. 2590 0 0 
Hughes and Lancaster, Chester .. .. .. .. .. 2584 0 0 
‘ Ball and Horton, Stratford-on-Avon .. .. .. .. 255113 0 
Hartley and Co., Stoke-on-Trent .. .. .. .. .. 2186 0 0 


InstiruTion.—The following are the lecture arrange- 
ments before Easter, 1885 :—Six lectures (adapted to a juvenile 
auditory) by Professor Tyndall on the sources of electricity, on 
December 27, 30, 1884 ; January 1, 3, 6, 8, 1885; five lectures by 
Professor H. N. Moseley on colonial animals, their structure and 
life histories, on Tuesdays, January 13 to Feb 10; four 
lectures by Dr. Arthur Ga‘ on digestion, on Tuesdays, March 
3 to 24; eleven lectures by Professor Dewar on the new chemistry, 
on Thursdays, January 15 to March 26; three lectures by Dr. 
Waldstein on Greek sculpture from Theidias to the Roman era, on 
Saturdays, January 17 to 31; three lectures by Mr. G. Johnstone 
Stoney on the scale on which Nature works, and the character of 
some of her operations, on Saturdays, February 7 to 21; and five 
lectures by Mr. Carl Armbruster on the life, theory, and works of 
Richard Wagner (with illustrations, vocal and instrumental), on 
Saturdays, Feb 28 to March 28. The Friday evening meet- 
ings will begin on January 16, when Professor dall will give a 
discourse on living contagia. 

ASSYRIAN Scrence.—Last Wednesday afternoon Mr. W. St. 

Boscawen. delivered one of a series of weekly lectures at the 
British Museum on ‘‘ Assyria ;” the attendance was large. In the 
course of his address the speaker drew attention to'the amount of 
scientific knowledge by the dwellers in the city of Nim- 
rod, mentioned in the opening chapters of the Book of Genesi 
and he stated that the present knowledge of the manners an 
customs of the people who dwelt in those cities during a period 
ranging from to 4000 years B.C. is considerable, even to the 
details of the lives of certain private persons down to their very 
family squabbles. As to their scientific knowledge, they had made 
some progress in mensuration, and they laid down plans of build- 
ings ‘“‘to scale ;” their standard of measurement was the Baby- 
lonian cubit, which they subdivided into a number of equal sections. 
They had a table of square and cube roots, they calculated by the 
scale of 60, and they divided the circle into 360 parts. In the 
earlier periods their sculpture, in which they were advanced, was 
more true to nature than in the later periods, when it became con- 
ventional. He should like to know what the British workman 
would think of the material they carved, for it was porphyry so 
hard that it would turn the edges of the best chisels; in all pro- 
bability they used the diamond drill, as the Egyptians certainly 
did, and spent unlimited time over their work out of fealty to 
their king or reverence for their God. They worked bronze with 
the hammer, and they cast statues with the same alloy; one of 
their earliest hymns speaks of a man shining like 
brass cast out of a crucible. In music, they had the harp, 

ipes, and cymbal. se g knew the colours assumed by 
fight Mars descri to as a red orb, Mer- 
cury as a blue one; in one o' eir hymns a scribe speaks 
of the sky being as blue as the sea. They had words for 
the compound as well as the primary colours, including names for 
reddish-brown, purple and grey. Blue and purple were connected 
in their minds with the idea of darkness, and the same appears to 
have been the case with the ancient Greeks; he was not quite 
sure that such was the case with the latter people. The Euphrates 
Valley, in fact, was the cradle of civilisation; upon its banks were 
city kingdoms, each city having its own king, one of whose duties 
it was to sit at the gate of the city to give judgment. Old com- 
mentators had found various sites for the four cities of Nimrod, 
varying in position from Ireland to the banks of the Ganges; but 
modern explorations had solved the mystery. The true site of 
ie was the only one which had been preserved by tradition ; 
in’ tion of the word ‘‘ Babylon” was The Gate 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 28th. 
CAPITALISTS complain of the difficulty of finding sufficient 
avenues for the employment of the immense amount of idle money, 
and the banks are unable to effect loaus in large blocks, even at 
nominal rates of interest. Enterprise has been checked from a 
variety of causes, and the Clearing-house banks are considering the 
wisdom of reducing rates of interest to 2 percent. The present 
are not encouraging. Manufacture in almost every 
ranch is checked by decreasing demand, declining prices, and the 
unwillingness of middle-men to handle goods except at manufac- 
turer’s risk. Reductions of wages are being made throughout the 
country, and, for the most part, with very little opposition. 
Manufacturers are keeping stocks well in hand ; jobbers are carry- 
ing as little as possible; retailers are purchasing only for immediate 
requirements. The cotton and woollen goods manufacturing 
establishments of New England are still threatened by lower —— 
and there are no prospects of improvement until =fter the holidays, 
when travelling agents will start out. The hardware trades are 
working about 70 per cent. of their capacity, and even this limited 
production is marketed with difficulty. Arrivals of iron and steel 
material from Liverpool] are light, but the importation of metals 
keeps up to its regular average. To-day’s prices are: For old rails, 
17 dols. to 17°50 dols.; Bessemer, 18°50 dols. to 19 dols. Tin-plate 
is moving freely. Exports of ones are light, but there are nego- 
tiations in hand for a very large block. Dividends of some of the 
copper-mining companies have been passed. The production of 
lead and zinc has been much restricted by low oa ays but it is only 
temporary. Steel rails in large blocks can be had, at Pennsylvania 
mills, at 27 dols., and sales for the past six days were between 
18,000 and 20,000 tons. The demand for wire rod has fallen off, 
but importers e an a gaa in this line after January 
1st. A good deal of capital is being attracted into the timber, 
coal, and iron-ore territory. The development of natural gas in 
Western Pennsylvania continues to attract attention, and the 
striking of new wells is increasing the interest of prospectors. 
About one-half the mills of Pittsburgh are now run with natural 
gas, with varying success, and the methods <f son ing it are being 
improved. A new pipe-line has been projected, about forty miles 
in length, to connect the Butler County natural gas territory and 
the Eastern Ohio mills at Youngstown, and in that region. Another 
line is projected, which will require about 10,000 tons of pipe, for 
which contracts have been a One manufacturer of Pittsburgh 
has struck two wells, which will effect a saving of 25,000 dols. per 
annum in his mills. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE contracts of the mill and forge proprietors do not, in the 
majority of cases, extend over this year, but good hopes are 
entertained that in January and February shipping orders will 
increase, more particularly on behalf of India and Australia. The 
export orders now being cleared off are on account of the colonies 
and South America. Enquiries are to hand, through merchants, 
on account of certain of the European markets, Southsrn Russia 
and Spain being somewhat prominent. as well as home 
orders are, however, less brisk at date than in November. 

On ’Change to-day in Birmingham, and yesterday in Wolver- 
hampton, masters reported that the ironworkers were anxious to 
make every hour that was possible during the next fortnight, so as 
to get a good Christmas pay, but the orders on the books would not 
generally allow of fullemployment. At mills and forges, however, 
where there is still pretty much work in hand, the managers have 
permission to, as far as possible, meet the men’s wishes. 

Sheets of all classes continue to lead the output, and second and 
third-class quality bars come next inorder. Hoops and strips keep 
very tame, and in tire and shoe iron there is not much briskness. 
Nail rods are in moderate call, but wire rods have again fallen dull. 
Makers of girder iron reported to-day the receipt of better inquiries 
on Government account. 

Unmarked iron was cheaper than it has been for several years 
past, but ironworkers’ wages being now fixed for at least two 
months longer at the old rate, it is taken for granted that prices 
will not go lower. In comparison with the realised prices of iron, 
wages are higher at date than they have ruled for some time. 
Common bars were to be had at slightly under £5 12s. 6d. per ton, 
while ordinary bars were £6, and second quality, £6 10s. 

Gas and nail strip sold on ’Change at 17s. 6d. easy. Hi 
were to be bought from a few makers at £6 at works, though for 
better pe £6 5s. to £6 10s. was demanded. 

The s who stand out for the £7 10s. quotation for marked 
bars have become very few. The New British Iron Company, how 
ever, prides itself as forming one of this number, and the quota- 
tions for bars are as follows:—Best Corngreaves, £6 10s.; Lion, 
£7 10s.; best Lion, £9; best best scrap Lion, £10; best best best Lion, 
£11; best charcoal, £11 10s.; best Corngreaves plating, £7; Lion 
plating, £8; best Lion -plating, £9 10s.; best Lion turning, £11; 

+ Lion rivet, £9; best best Lion rivet, £10; best Lion chain, £9; 
best best Lion chain, £10; best Corngreaves horseshoe, £6 10s.; 
and Lion horseshoe, £7 10s. 

The quotations for slit rods of the same firm are: Best Corn- 
greaves rods, £6 5s.; C.G.C., £7; Lion, £7 10s.; best Lion, £9; 
best charcoal, £11 10s.; steel, £8; best Corngreaves slit horseshoe, 
and strips from 15 to Bot t Corngreaves, £7; Lion, £8; 
best Lion, £9 10s.; best charcoal, £12; and steel, £8 10s, 

For best stamping and working-up sheets inquiries continue to 
reach the works on an active scale, and prices are firmer. in this 
branch than in any other of the finished. iron departments, upon 
the basis of £11 to £13 per ton, according to quality. Ordi 
sheets for ase are £7 for singles, £7 10s. for doubles, and 
£8 10s, for lattens. Occasionally 2s. 6d. per ton more is obtained. 

The probabilities point to a better demand next quarter for native 
pig iron of a second and third-class sort, and makers are p: i 
to meet it. I hear of five furnaces which are likely to be 
early in the new year on pigs of this grade. An increase in the 
thirty-seven furnaces now under blast in the district will certai 
be very welcome, and as stocks in makers’ hands are light, it is not 
assumed that there will be any difficulty in selling the increased 
make. Prices of second-class pigs are nearly 2s. 6d. lower than in 
September, and rates of forge iron are also lower. All-mine cold 
blast iron is 80s. nominal, hot blast is 55s. to 60s., part mine pigs 
42s. to 45s., and cinder pigs 35s. to 37s. 6d. 

The coal trade is unusually dull for this time of the year, and 
prices neither of domestic nor manufacturing sorts are likely to 
oe any advance this winter unless very severe weather should 
set in. 

In accordance with the agreement last week of both sides of the 
Iron Trade Wages Board, Alderman Avery, the president, has 
made his award, decreeing that puddlers’ wages should be 7s. 3d. 
ton, and millmen’s wages in proportion. The masters’ stipu- 

ion, that the award shall be without prejudice, is clearly stated, 
and four weeks’ notice can be given by either side when either 
desire yt alteration. 

The arbitrators under the South Staffordshire Mines Drainage 
Acts have now issued their draft award for a mines drainage rate. 
in the Old Hill district in the ensuing year. The exemptions and 
graduations promised in some of the cases by the arbitrators at the. 
recent hearing of sppenle are duly allowed. 

One of the mem! of the South Staffordshire coal trade—Mr. 
Richard Mason, of Dudley, died suddenly on Wednesday, at the. 
age of 64. The deceased was a member of the Board of Mines 


Commissioners, and a year or two ago he put down, 
val pumping plant in the Tipton district at his own cost. 
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engineers 
enquiries for contracts to be distributed next year for railway 
bri and shedding for various home and foreign markets, At 
present certain of the bridge-building and iron roofing firms have a 
good amount of work in hand, the execution of contracts for the 
colonies, Japan, and other markets being pushed forward. 

Some hardware manufacturers have still a fai i 
unexecuted orders on their books. The requirements of Australia 
and New Zealand continue to furnish considerable employment, 
and some firms have for two or three months past been i 
seven and a-half days a week on colonial account. But the dulness 
at the Cape is unrelieved. The trade depression in the United 
States and Canada reflects itself in the class of orders arriving 
from those markets ; yet the North-west still looks promising. 

Anvil and vice man are not busy. Indeed, some of 
them have very little work to do. The ers front the United 
States and Canada are restricted, and the Australian and New 
Zealand demand is not up to the average. Some orders are being 
executed for Northern Europe, but they are not large. The depres- 
sion in the engineering trades at home militates against a 
demand on English account. 

The Birmingham Trades and Labour Council have appointed a 
committee to make inquiries as to the wording of the trust deed of 
Mason’s College, and to to a future meeting. They have 
decided upon this course owing to assertions having been ie that 
the intention of the founder, Sir Josiah Mason, was not being 
carried out, and that “if the working classes did not keep their 
eyes open, the time would come when the institution would be 
beyond their reach.” 

proposal of the Aston Local Board 
the gas undertaking from the Corporation of Birmingham as is 
contained in their district has not, upon a poll being taken, met 
with the approval of the ratepayers. 

The new circular issued by the Home Secretary relative to the 
storing of gunpowder and other explosives is not benignantly 
regarded by North Staffordshire colliery owners. At a meeting of 
the Mining Institute held at Stoke-on-Trent this week, it was 
asserted by the president that the cost of guarding a solitary store 
containing about one hundredweight of powder would be as much 
as £100 a year. -This statement was supported by the other 
members. A resolution was passed expressing the opinion that if 
the regulations were enforced the increased expenses should be 
taken out of the public rates. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Signs of the aj ching close of the year are 
making th Ives apy t, and there is the usual tendency to 
taper off in the weight of business doing, with an unusually early 
countermanding of deliveries on the part of consumers in anticipa- 
tion of the stoppage of works. dull period, so far as trade is 
concerned, immediately preceding the holidays, may now be con- 
sidered to have fairly set in, and until the New Year is well turned 
only a very slow hand-to-mouth business can be looked forward to, 
with the possibility of a little giving way in prices when needy 
holders of iron are anxious to effect sales for prompt delivery. 

There was an exceedingly quiet market at ester on Tues- 
day, the only noticeable feature being a moderate amount of buying 
in hematites, which, owing to tolerably purchases made 
recently for the exhibited a slight tend- 
ency in price. For good inary foundry brands deliv: into 
the Manchester district, about 53s. 6d. to 54s. ton, less 2} per 
cent., was got on sales made on Tuesday, and for some special 
brands as much as 55s., less 24 per cent. 


with the quoted prices for Scotch and Middlesbrough 
here generally un , but in some cases iron that was bought 
at the recent advance is offering at a shade less for prompt 


delivery. 
In the manufactured iron trade business continues very slow, 
and many of the makers have difficulty in keeping their works 
going. or good qualities of Lancashire and North Staffordshire 

delivered here £5 12s. 6d. is still quoted by the leading 
makers, but where offers were made £5 10s. is being taken pretty 
freely for local, and £5 11s. 3d. for North Staffordshire makes ; 
with local made hoops averaging £6, and sheets about £7 per ton 
delivered here. 

The condition of the engineering trades remains much the same. 
Locomotive builders are still well supplied with work, and railway 
carriage building continues fairly active, but in railway wagons 
there is not much doing. Tool makers are kept moderately em- 
ployed, but new orders come forward only slowly, and are com- 
peted for at low prices. The report for last month issued by 
the secretary of Steam Engine Makers’ Society expresses 
regret that the returns show no improvement as to employ- 
ment. Very few branches speak hopefully of the future, and 
although the number of unemployed shows only a very slight 
increase as ae with the previous month, it was con- 
-—. more t! at the commencement of the year. The 
chief depression continues in the centres dependent wu 
marine engine work, and seemed to be even worse than 
reported, whilst stationary and millwright works still report only 
a moderate weight of work to hand. average of members in 
receipt of out-of-work support throughout the country is about 
~ cent., but in the Lancashire districts, with the exception of 

igan and the shipbuilding centres on the Mersey, and at A 
employment would a; to be better than in other parts of the 

nerally, and the number of unemployed does not exceed 
about 24 per cent. The chief weight of unemployed is in the 
London district and along the north-east coast. 

The engine works at Guide Bridge, formerly carried on by 
Messrs. Martin and Smethurst, but which for a number of years 
have been a sae 'y closed, have recently been re-started by Messrs. 
Scott and Hodgson, and I understand that a fair amount of work 
is already inhand. Mr. Hodgson, I may add, was previously chief 
engineer to the Mutual Boiler Insurance Company. 

A new safety valve, patented by Messrs. Foster and Budenberg, has 
just been brought out by Messrs. Schaeffer and Budenberg, of - 
chester. The two principal points in this are the application of an 
upper safety valve, placed upona lower safety valve, which hasa flange 
or flat surface; and the upper part of the lower valve constructed 
in such a manner that the steam, which blows off without obstruc- 
tion below or on the lower side of the upper valve, passes so near 
the upper surface of the lower valve that it sweeps off a consider- 
able portion of the outside atmosphere. The upper valve is in the 
shape of an inverted cup, and is seated upon a movable seat, which 
constitutes the lower valve, and which rests upon an ordinary fixed 
valve seat. This valve, from its upper extremities, carries a short 
tube, surmounted by a flange, and the internal portion or tube is 

ged to be as approximately parallel with the passage of the 


arran 
blow-off steam that, as already stated, the atmospheric pressure is | be 


— = from the upper surface. 

trade of this district is in a generally very depressed 
condition for the time of the year. A large of the pits 
are not working more than three to four days a week, and it is 


erally 
of Sanieal list rates are not quoted any lower. 


At many of the collieries there is a large quantity of coal lying 
under load, and this has frequently to be forced upon the market 
for prompt sale at sehebdeonthy under quoted rates. The result is 
that the actual selling prices in the market are very i lar, and 
there is a tendency towards weakness, although the 
ine classes of 
fuel, with the exception of best slack, also continue entiful in the 
market. At the pit mouth the average prices are t as under ; 
—Best coal, 9s. to 9s. 6d.; seconds, 7s. to 7s. 6d.; common, 5s. 6d. 
to 6s.; burgy, 4s. 6d. to 5s.; best slack, 4s. to 4s. 3d., with common 
sorts to be got at from 2s. 9d, to 3s. per ton. 
Here and there collieries are being kept fairly busy with orders for 
shipment, but there is no general activity in the trade. 


For good qualities of steam coal delivered at the high- » Liver- 
1, or the Garston Docks, 7s. 6d. ton is being got, but there 
is common coal offering at a lower re than this. 


The arrangements for establishing a sliding-scale for regulating 
miners’ wages in the West Lancashire district appear to be making 
satisfactory p , and it is hoped that before the close of the 

ear some definite agreement with regard to the matter will have 
n come to. 

Barrow.—Business in connection with the Lancashire hematite 
pig iron trade,I have to report, is rather quieting down pre - 
tory to the Christmas holidays. The markets are but t 
attended, and the new business offered is inconsiderable and inex- 
tensive, and is not adequately ba. epee the orders worked off. 
Certainly, as with six months ago, works are more actively 
employed, but “ - this is the case, business is in an unsatis- 
factory condition. ere is one favourable point to notice in 
connection with trade, and that is, that prices are more in makers’ 
favour. Consumers have, as I have stated, been holding back and 
purchasing for immediate requirements, their stocks falling low, 
orders of slightly greater magnitude were placed, giving a spurt to 
trade and perhaps having the effect of advancing prices; whether 
this improvement will be maintained it is difficult to say. I notice 
at this week’s markets that makers are taking a firm stand, and will 
not accept contracts for forward ape at lower rates than those 
now ruling, indeed they are ae at least 6d. advance per ton. 
Mixed Bessemer samples are qu at from 45s. to 46s. per ton; and 
No. 3 samples 43s, to 44s. per ton net at works. The output is not 
increased. Little new business of extent is being booked by steel 
makers, and there are at present few signs of any revival occurring. 


Prices for ordi sections of rails are unchanged. H and 
wire are in active demand, but engineers, boiler makers, other 
departments are quiet. Shipbuilders are busier, and expect to be 


more so in the spring. Coal and coke steady.” Iron ore dull at 
low rates. Shipping inactive. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


NOVEMBER aj to have been a dull month in the steam coal 
trade of South Yorkshire. The official returns show the tonnage 


month, tons bei whi ce 
13,410 tons. In November, 1883. 62,16 

Main sent last month 12,336, less by 3520 tons than last 


The hone continues to make progress in this district. I 
understand the New Year will see the opening of the first suburban 
call office at Stocksbridge, egy ie the way Wadsley Bridge, 


htibridge, and Deepcar. terwards, Wortley, Thurgoland, | by 


Oxspring, and Penistone, will be 
available to subscribers i 
Sheffield free of charge, and to the public at a charge of 3d. per 


These districts, which are from four to sixteen miles off, | Wont 


message. 

will greatly benefit by the extension of telephone facilities in call- 
ing for aid in cases of fire, illness, accidents, &c. Messrs. Tasker, 
Sons, and Co., the well-known electricians of Angel-street, are the 


managers. 
in various of the town. This is the t of a gas-stove 
exhibition which was held last year, when the a of gas 
for cooking purposes were illustrated on an extensive 4 

The official returns of exports for November still show a down- 
ward tendency. In November, 1882, we exported to all markets a 
value in hardware and cutlery of £340,200; in November, 1883, 
£317,013; and last month only £247,930. The decreasing markets 
are Russia, Holland, France, Spain and Canaries, the United 
States, Foreign West Indies, Brazil, Argentine Republic, British 
North America, British Possessions in South Africa, British East 
Indies, A ia. The only increasing market is Germany 
which has taken £2000 more than in the co mding month of 
1883. British East Indies has fallen from 654 to £20,921 ; 
British North America from £12,708 to £6786; United Sta 
from £29,830 to £20,601 ; France, from £17,196 to £12,563. 

Steel rails are even worse, the value last month being only 
£193,512, as compared with £321,427 for November, 1883. Sweden 
and Norway have fallen from £4070 to £232; Italy, from £10,450 to 
£517; United States, from £36,312 to £6043; Mexico, from £12,366 
to £1!—it w be interesting to know what this one rail was 
for, and who sent it—Brazil, from £32,841 to £8471; British North 
America, from £32,357 to £11,240; British Possesssions in South 
Africa, from £21,302 to £0; British East Indies, from £63,543 to 
£37,103. This is a deplorable result, and against it, on the other 
side, can only be placed : t, £1028—none in November, 1883; 
Chili, £3067—none in November, 1883; Peru advanced from £328 
to £2763, and Australasia from £52,736 to £56,366, 

In steel, unwrought, the value of exports in November last 
reached £86,446, as com with £106,606 for November, 1883, 
while the imports of steel for the same period advanced from 
£4551 to £11,450, i.c., we have supplied £20,000 less, and 
received £7000 more from foreign sources. A good deal of this is 
Swedish Bessemer, which, it is stated, is freely sold by some 
manufacturers as cast steel, The foreign manufacturers appear to 
i their trade by ‘‘leaps and bounds;” even bigger 


a ” than our decreases, which is saying a great 


eal 
South Staffordshire rules Yorkshire and Lancashire in the iron 
trade, and as the arbitrator—Alderman Avery—has decided that |. 


Christmas, 
Staffordshire Iron le Wages Board is an institution which 
might very fitly be extended to other industries, and more - 
cularly to coal; 7s. 3d, is 3d. beyond the 6d. hitherto as 
the amount received i 

I hear Ob ana Railway 
Com in’ is to expend some tering improving 
the E Station at Sheffield, 


in excess of the northern ricts. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Very little business has been done in Cleveland pig iron during 
the past week, and it is scarcely likely that there will be any 
increase until after the holidays. The ironmasters’ returns for 
November, showing, as they do, a falling off in exports and an 
increase in stocks, have had little, if any, effect on prices, At the 
market held at Middlesbrough on Tuesday last merchants 
endeavoured to force down, — but their holdings are small, 
and producers are pretty well supplied with orders for the t, 
the rates which ruled last week were fairly main- 
tained. ers are not accepting less than 36s, 3d. per ton for 
No. 3 g.m.b. for prompt delivery, and for forward they ask 3d. to 
6d. per ton more. They are not anxious to commit themselves far 
into the future, however, as they hope to do better when the ship- 
ping season re-commences. Forge iron is still 34s, 6d. per ton, but 
the demand is less than it was. 

Messrs. Connal and Co.'s stock of Cleveland pig iron at Middles- 
brough amounted to 52,659 tons on Monday last, being less than a 
week previously by 155 tons. At Glasgow the is 579,704 


tons, or 91 tons more than when last reported. 
Shipments from the Tees are srcaseting somewhat more briskly 


this month than in the early part of November, being 19,841 tons 
up to Monday night, as compared with 18,125 tons for the corre- 
sponding portion of November, 

There is no alteration in the finished iron trade, Inquiries are 
fairly numerous, and prices are the same as have for some 
time past. Now that the wages of ironworkers are determined for 
some time to come, and consumers see that there is no chance of 
lower prices, they will no doubt give out their orders more f . 
So far as volume of production is concerned, there ought now 


have received an order for a new 
pony Bh to obtain a share of the work about to be contracted 
for by the British Admiralty. 

Sunderland the number of steamers laid up idle to 


bridge, 
, were derived from the 
Commission, who are one of the public 
they were furnished 
incorrect, 


some 

300 yards below the bridge, is a large flour mill belonging to Mr. Rk. 
H. Appleton, with a wharf attached, at which 

to discharge. In order to increase the d 

wharf the steam-dredgers of the Commission have lately been 
actively at work. But it has gradually become — that as 
¢ river opposite to 

the cavity thus created silt up again with 
material from the vicinity of the bridge above. To use Torricelli’s 


much deeper than was originally anticipated. aa over the 
itute a 
of cylinders for the system of piling intended, sad fo all 
adopted 


this they naturally rebel. The Tees Conservancy Commission is 
responsible, they say, for the difficulty, and if it does not pay for 
its own misdeeds, it should at all events contribute proportionately 
with the two innocent towns concerned. 
There seems much reason in this view; nevertheless, a majority 
of the town councillors of Middlesbrough seem to entertain a 
different one. They have om of electing two commissioners 
annually, and have just exercised that right. One of their repre- 
sentatives hitherto was Mr. Isaac Wilson, M.P., and the other was 
Mr. Wm. Fallows. The latter being interviewed, adopted the 
a ae attitude of repudiating liability, and was re-elected. The 
‘ormer would not commit himself; consequently, although a 
member of the Commission from its commencement thirty years 
ago, and although he had acted as chairman for two-thirds of that 
time, and knew more about its history and operations than any 
man fey ap was deliberately turned out, and his place — 
by one of his chief opponents. The Middlesbrough payers of dues, 
who, as such, elect two members to the Commission, s' 
ted this action of the Town advantage 
of representatives, they 


a | improvement. 
the returns issued by the Ironmasters’ Association 
for November, the make of pig iron of all kinds amounted to 
PO 198,679 tons, being 2408 tons less than in October. The stock 
accumulated in the whole district was 301,553 tons, being an 
increase of 13,572 tons. Shipments were 11,682 tons less than 
=——————ooo__—_—_——— during the preceding month. 
Notice has been received by the secretary of the Boilermakers’ 
and Iron we Union that the shipbuilders of 
Stockton and Jepool claim a reduction of wages of 74 per cent. 
on previous rates, to come into operation on and after January Ist 
next. Messrs. Turnbull and Sons, of aban will await the 
result of this notice, and will make a similar juction if it should 
ave been 105,5Y0, or @ falling off of near! ms as com-| be accepted elsewhere. Messrs. Dixon and SS, 6 
pared with November of 1883. The leading South Yorkshire | being outside the Employers’ Association, will act independently. 
firms show a decline, three of them to the extent of 5654 tons. | A similar notice has been given to their men by the Sunderland 
The tonnage forwarded from January to November of the present os 
ear was 1,210,736, i 1,247,732 tons in the correspondin the other hand, there are certain signs of returning activity 
in the ——_ and these would undoubtedly be substantially 
increased i were lowered. Messrs. Dixon, of Middlesbrough, 
year ; T, 0000, agains year; Man " 
5272, against 4856 ; Thrybergh Hall, 4048, against 4544; Wharn- 

For pig iron there was little or no inquiry, except for deli cliffe Silkstone, 3888, against 5056; Houghton Main, 1896, against : : 
well over next year, for which, however, buyers are not dinposed 3952; Kilnhurst, 1800, against 1528; Lundhill, 1520, against 1664; | inoperative, in April twenty-eight, and in July thirty-one ; but the 
to pay more than present low rates. For prompt sales prices in | Roundwood, 2956, against 1576; Wath Main, 1800, against 1760; | demand has so far improved that now only fifteen remain. At 
some cases were, if anything, rather easier, but on the general | Monk Bretton, 1096, against 1288; Monckton Main, 1048, against | West Hartlepool three months since there were thirty laid up, 

: quoted rates there was no very material change. For Lancashire | 768; Corton Wood, 1712, against 2048. * | now there are none. At Whitby a similar gradual absorption of 
pig iron delivered < to Manchester quotations remain at 41s.to} In expectation of important orders for armour-plates being | idle fonatep Sao taken place. 
41s. 6d., less 2}, and at these figures local makers are firm. In | received by the two Sheffield companies, Messrs. John Brown and| To re the bridge uniting the counties of York and Durham, 
district brands, however, there are some very low prices ruling. | Co. and Messrs. Charles Guana ual Co., the shares in these | at Stockton-on-Tees, seemed, when the enterprise was first ee 
Buyers are apparently endeavouring to bring forge Lincolnshire | establishments have gone up sharply since my last. Though the jected, to be a pee j ae and straightforward business. r. 
down to about 40s., less 24 delivered here, and there are sellers at | Italian order has not yet been os | of for Sheffield, there is no Hervissn Hayter Mr. Neat were employed to make the design 
as low as 40s. 6d.; with foundry to be got at 41s. 6d., although | lack of work, both for our own and other Governments. The | and superintend its execution. A three-span iron bridge, ae 
some of the makers still hold for 1s. per ton above these figures. | plates for the Imperieuse, Warspite, and Collingwood, which are | about £40,000, was finally cupeoved. the contracts were let, an 
The business doing in outside brands has been extremely small, building at Portsmouth, Chatham, and Pembroke respectively, are considerable progress was achieved. - Foundations had to be 
all but completed; those for the Howe, building at Pembroke, the | made at four places, viz., at the south bank, at the north bank, 
Camperdown, at Portsmouth, and the Benbow, Thames Iron | and at two intermediate places in the bed of the river. At the 
Company, are in a forward state; while the plating for other three | south bank no difficulty was experienced. At the two intermediate 
—_— Hero and Rodney, both building at Chatham, and the | places, where iron cylinders were sunk to carry the piers, the work 
Anson, at Pembroke—is in hand, the latter being the ships most | proceeded satisfactorily ; but at the north bank a serious difficulty 
recently laid on. With the new vessels to be commenced by the | arose, and has not yet been overcome. The sections of the river 
Admiralty to strengthen our fleet, the . t/ of the armour-plate | bed in the vici 
makers appear exceptionally bright for 1885. it was ees 
the Tees Co 
bodies contrib 
. acted upon thi 
reason of certain operations executed by order of the 
classical words, ‘‘ Nature abhorred a vacuum,” and levelled down 
from above. pew ce maar J the soil which was shown by the plans 
: to exist at a certain level at the north bank has now disappeared, 
t and the design approved for the foundation at that part is no 
longer yoga Much soil has also disappeared from the river 
bed in the neighbourhood of the intermediate pier foundations, 
which will necessitate sinking the cylinders intended for them 
. But the cost of the new structure ; _ be _ 75 per 
cent. Instead of £40,000 something like £70,000 will be needed, 
and the delicate question, Who is to pay the difference? has natur- 
ally arisen. The contributions of the two counties, as determined 
at their respective quarter sessions, has already been irrevocably 
, fixed. So has that of the Tees Conservancy Commission; and as 
matters now stand, the towns of Stockton and South Stockton will 
have to bear the additional burden between them. But against 
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immediately elected Mr. Wilson without @ ¢on- 
test. A week, however, was lost, 
to the Act, a chairman had to be chosen before 
Mr, Wilson could take his seat, Sir J. W. Pease 
was elected to the office, and, in all probability, 
Mr, Wilson will be made his deputy. All this 
shows how much feeling may arise, and what 
unjust sentences may be passed and acted on, 
and that without waiting for a fair hearing, when 
strong partisans, whose pockets are affected, are 
at once accusers, jury, judges, and executioners. 
But while the Tees Conservancy Commission 
may fairly be expected to contribute something 
towards the excess of expenditure now required, 
they cannot equitably be asked to pay the whole ; 
for dredging ee may, and will certainly, 
be required in future, at various points above and 
below bridge. One of the objects sought to be 
secured by the new, in preference to the old 
structure, is a diminished obstruction to the tide 
and to ships passing to the higher reaches of the 
river. Surely, then, new wharfs will be made, 
and existing ones rendered available for larger 
vessels, This points to future dredging opera- 
tions, and these ought not to affect the stability 
of the bridge. A new bridge which would be 
endangered by dredging opposite the neighbouring 
wharfs, would certainly not be satisfactory. 
It is therefore better, for all parties concerned, 
that the danger from scouring should have been 
discovered now, before the foundations are com- 
plete, than afterwards, when the superstructure 
s added. Now it only results in a certain increase 
of expenditure, which ought to have been con- 
templated at the first; then, it might result also 
in the destruction of the entire fabric. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been less activity in the Glasgow 
iron market this week, due a A to the unfavour- 
able Board of ‘Trade returns, but more particu- 
larly to the very contracted demand for pig iron, 
and the smallness of the shipments. e latter 
have not been so low for a very longtime. For 
the past week they amounted to only 4722 tons, 
as oe with 6540 tons in the preceding week, 
and 8274 tons in the corresponding week of last 
year. The week's imports of Cleveland pig iron 
into Scotland were 10,154 tons, so that we are 
receiving at present from England more than 
double the quantity of iron that is being sent out 
of the country. The values of both warrants and 
maker’s iron, especially the latter, have been 
declining. With so litile inquiry for pigs, it was 
to be expected that the weekly decrease of stocks 
would cease, and this is what has now occurred. 
It is highly probable that considerable additions 
are now being made to the stocks in makers’ 
private yards. ‘I'wo or three weeks hence the 
makers’ annual returns will show precisely how 
this matter stands. There are now ninety-three 
furnaces in blast, as compared with 103 at the 
corresponding date in 1883. 

Business was done in the warrant market on 
Friday down to 42s. 74d. cash. On Monday fore- 
noon transactions occurred at 42s. 6d. to 42s. 44d. 
cash, and 42s. 6d., 42s, 9d., and again 42s. 6d. 
one month, Tuesday's business was at 42s, 5d. 
to 42s. 74d. cash, and 42s. 7d. to 42s, 9d. one 
month. On Wednesday transacti took place 
at42s, 7d. to42s. 2d. cash, and 
the market was very quiet at 42s. 3d. to 42s. 4d., 
closing dull at 42s. 2d. cash, 

Not a little surprise was caused a few days ago 
by the intimation that Messrs. William Baird 
and Co. had reduced their Gartsherrie and other 
brands by 2s. 6d. a ton. The explanation given 
is that the trade being at present so depressed, it 
was found that the rates could not be maintained, 
and that to effect sales a substantial reduction 
would have to be made. The other ironmasters 
have followed the example thus set, and the 
quotations are therefore reduced this week all 
round, Free on board at Glasgow, Gartsherrie, 
No. 1, is quoted at 52s. 9d.; No. 3, 478. 9d.; Colt- 
ness, 57s. and 52s. 6d.; Langloan, 57s. 6d. and 
52s, 6d.; Summerlee, 53s. 6d. and 47s. 3d.; Calder, 
53s. 6d. and 48s.; Carnbroe, 50s. and 47s.; Clyde, 
47s. 6d. and 44s.; Monkland, 44s. and 41s. 3d; 
Quarter, 43s, and 41s.; Govan, at Broomielaw. 
43s, and 41s. 3d.; Shotts, at Leith, 54s. and 
52s. 6d.; Carron, at Grangemouth, 49s. 6d. 
specially selected, 54s.) an1 48s. 6d.; Kinneil, at 

’ness, 45s, and 44s.; Glengarnock, at Ardrossan, 
60s, and 43s, 3d.; Eglinton, 44s. and 41s. 3d.; 
Dalmellington, 48s. 6d. and 44s, 6d, 

There have been fair shipments of iron manu- 
factures from the Clyde in the past week, indi- 
cating that the larger foundries and general 
engineering establishments are still turning out a 
large amount of work. 

In the coal trade there is a fair business passing. 
The d d for h hold sorts is rather more 
active than it was last week. At the Glasgow 
general terminus a large quantity of coals were 
despatched, and 9091 tons were shipped at the 
«Queen’s Dock, 6765 tons at Ayr, 6561 at Troon, 
10,713 at Grangemouth, 969 at Irvine, and 804 at 
Greenock, es of extra quantities have 
heen made at a slight reduction, but the coal- 
masters and merchants still nominally adhere to 
the rates that have been current for the last four 
or five weeks. 

The miners are working steadily in all districts 
in view of the New Year holidays. 

During the past eleven months of the year 
829,360 lb. of gunpowder were shipped at Glas- 
gow, as com with 1,150,050 in the corre- 
sponding period of last year, 


WALES & ADJOINING COUNTIES 
(From our own Correspondent.) 


Tuk coal trade during the past week has been 
far from buoyant. In the districts bordering upon 
Newport the spectacle of empty trucks at sidings 
waiting orders has not been a pleasant one, and 
in the Rhondda and ironworks districts the tale 
of no work, day after day, has been most dis- 
tressing. Part of this is due to the boisterous 
weather, which has had a prejudicial effect on the 
a interests; but apart from this the coal 

e is not good, and new business is coming to 
hand more than could be desired. One 
good feature is that prices are maintained, and are 


firm. I attribute of present tion to 
part of present stagna 


New contracts are on the eve of being placed, 
and it is a matter of great consideration whether 
these shall be placed on a falling or rising market. 
That our owners are sanguine as to future 
business can easily be seen by the new projections 
and sinkings. 

I hear that the Cardiff Rhondda Company pro- 
ame 9 to sink a couple of pits on Lord egar’s 

nd at Ynysybwl. The aim will be to work the 
minerals under Coedpenmain Common. New 
coal properties are now scarcities in the market, 
but one large one, extending from Pentyrch to 
Caerphilly, still remains on hand. The venture 
is a large one, and will require considerable capi- 
tal.. An instance of the precariousness of large 
coal properties is seen at is’s Deep Naviga- 
tion. The outlay here has been great, and is still 
excessive, but the area is immense, and some day 
there must be an enormous return. 

In the late gales a Cardiff coal steamer for St. 
Nazaire, one of Gueret’s fleet, went down with 
all hands and 1100 tons of coal. 

Local efforts are being made to improve the 
Cardiff port in getting notices posted of the state 
of weather fifty or sixty miles out, and of posting 
details of vessels out in channel on a slate, the 
same as at Liverpool. 

It has been decided to start the steel works at 
Cyfarthfa in January. Messrs. Crawshay have 
now an important colliery at Pontypridd, which 
was bought to supply the works with the needed 
geile coal, and I am glad to state that this 
coal—No. 3—in excellent condition and thick- 
ness, was struck last week. A sample truck the 
“ after was sent up to the works. 

he improvements at Dowlais continue, and a 
new lathe is in progress of erection. The plant 
at Cyfarthfa and a few other steel works is of 
such excellence that it will not do for Dowlais to 
be behind in the race, especially now, when scien- 
tific appliances and highest engineering form the 
first matters of consideration in the e of steel, 
and simple labour is cages, 

The tin-plate workers are holding meetings to 
get up funds to clear off their debts. The trade 
is not buoyant, and prices are by no ineans firm, 
or so good as the chief brands deserve. There is 
no improvement in any branch, iron, steel, or tin- 
plate, and unless a change sets in there must be 
restrictions of make and mills put on stop. 

Mr. W. P. Lewis has given a scholarship of £33 
per annum open to working colliers, and to be 
—— for in April next before the examiners 

f the Cardiff College. This is bringing the 
educational movement to a business issue, 
will, I hope, lead to vigorous competition. 

The South Wales Miners’ Provident Fund has 
done good work, and is steadily increasing its 
numbers and funds. At its last meeting held a 
few days ago the report was a gratifying one. A 
meeting of the secretary and some of the com- 
mittee has taken place at Tredegar, in order to 
take initiatory steps towards getting a branch 
there. The Pochin affair has been a grave lesson 
to colliers. They see that the public are slow to 
respond, and that a self-help institution amongst 
themselves, aided by the coalowners, is the only 
reliable one. 

The authorities at Tredegar do not t the 
fone shot firing as the cause of the Pochin 

losion. 

see that the Middle Amman Colliery was not 
sold at the late public sale, but probably may be 
by private treaty. The figure is about 


THE construction of the Swallow, a large, 
heavily-armed composite gun vessel, of a new 
type, has been commenced on the building slip 
at Sheerness Dockyard. 


OVERHEAD WIRES.—Sir Charles Dilke attended 
Tuesday’s meeting of the Chelsea Vestry, of 
which he is a member, and authorised a state- 
ment to be made with reference to overhead 
wires. The vestry of St. George’s (Hanover- 
square) had addressed to the Local Government 
Board a memorial urging that Board to bring the 
erection and maintenance of overhead wires under 
due control by some adequate local authority, 
and expressed the hope that Chelsea would con- 
cur with them in the matter and adopt a similar 
course. Sir Charles gave the Hon. Conrad Dillon 
permission to mention ‘‘ that the Local Govern- 
ment Board were pledged to move for a Commit- 
tee on the subject of overhead wires, and it was 
a that on the report of that Committee a 
Bill would be brought in by the Government early 
next session. 


THE POPULATION OF ST. PETERSBURG.—Ac- 
cording to the returns of the last census the 
population of St. Petersburg was, at the accession 
of the present Czar, 862,000, showing an increase 
of 25 per cent. in 15 years, as in 1866 there were 
666,000 inhabitants. Out of this total, only 
253,000 of the inhabitants were natives of St. 
Petersburg, while the proportion of males to 
females was 122 to 100. The fact that in some 
years the mortality among infants under two 
years of age is as much as 75 per cent. will 
account for there being so comparatively few 
young children among the population, of which 
40 per cent. is between the ages of 16 and 30. 
Classified according to religion, 85 per cent. of 
the population belongs to the Greek Church; but 
there are 17,000 Israclites, despite the law which 
prohibits their residing in St. Petersburg, and 
3000 Tartars belonging to the Mahomedan faith. 
The population, classed by professions, comprises 
8714 officers and 30,000 soldiers ; 3000 artists and 
actors, 400 men of letters, 6000 medical men, 
9000 professors and teachers (of whom 5000 are 
women), 320 magistrates, 850 lawyers, and 4300 
persons employed in the police force. There are 
12,000 persons employed in the Government 
offices, of which the Ministry of War alone has 
1700, while there are nearly 5000 compositors and 
printers. There are 11,000 drivers of public car- 
riages, 6500 van drivers, and 5900 innkeepers. 
There are 2000 priests and clergymen, 8000 hos- 
haa? yoy and 2800 men and women in prison, 
and 60,000 families get their living out of trade. 
There are only 11,000 heads of families with in- 
dependent means, and upon the other hand there 
are 14,000 (of whom 11,000 are women 


d girls), 234, of all kinds, and 


THE PATENT JOURNAL, 
Condensed from the bag tad the Commissioners of 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much wnnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of THE ENGINEER at which 
the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at Tue Enormeer 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Jinding the numbers of the 
Applications for Letters Patent. 
name communicating party are 
printed in italics. 
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15,820. Steam Enornes, H. W. Pendred, Kilkenny. 

15,821. Coke Ovens, J. McCulloch, Glasgow. 

15,822. Boats, &c., A. Taylor, Manchester. 

15,823. Governine Enaines, &., of Boats, A. Taylor, 
Manchester. 

15,824. Pxeventina Sea - sickness, W. Dodshon, 
London. 

15,825. Maxine Tors-suTtons for Doors, J. Walker, 
Birmingham, 

15,826. Waencues and Spanners, F. and J. Brindle, 
Accrington. 

15,827. Steepino, &c., Hives, C. L. Royer, Halifax. 

15,828. Sroprers for Korries, P. Fagan, Sheffield. 

15,829. Lamps, G. and G. Roby, Wigan. 

15,830, Sewinc Macuines, H. J. Allison.—(W. R. 
Somers, U.S.) 

15,831, Apparatus for Evecrric Licurtine, R. H. C. 
Nevile, Grantham. 

16,888. MACHINERY for Garixpinc J. 8. 


15,833. Seur-cockine Fiainc Apparatus, G. Quick, 
Chipping Campden. 
15,834. Woot for ComBine, P, O'Hara, 


London. 

15,885. Stoprerine Borries, T. Mc 

15,886. Decorticatine Jute, &c , 58. Pitt.—(G. Gibson, 
U8. 


-8.) 
15,837. Driving Straps, W., J., and J. E. Sutcliffe, 
London. 
15,83«. Cueques, J. Lewis and T. M. E. Atlee, Bir- 
mingham. 
15,839. Sewine Macuines, G. Browning Glasgow. 
15,840. ApvesTisineG, J. Halley, London. 
15,841. Drepegr, C. E. Vernon, Piaistow. 
15,842. Makine Saeer Iron and Sreet, J. D. Grey, 


on. 

15,848. Scrap Books, J. C, Morrell, London. 

15,844. Canisrers, J. C. Morrell, London. 

15,845. Treatinc Ore, H. Barclay and R. 
Simpson, Cumberland. 

15,846. Locks, &., H. Besson and E. N. Kent, 
London. 

15,847. Maxine for &c., C. H. 


15,848. Fryers for Macutyes, C. Pollard, 
15,849. LirmocraPHic, &c., Macninery, C. Pollard, 
Leeds. 


15,850. InstRuUMENT to be used in Eatine AsPaRacus, 
G. C. Baddeley, London. 
Mixine Macuine, E. 1. Harris, 


on. 
15,852. — Matt, &., H. J. Haddan.—( W. Law- 


rence, ) 

15,853. Let-orr Mecuanism for Looms, H. J. Haddan. 
F. Jewett, U.S.) 

Fastenines for Raits and Sieerers, J. Kerr, 


ion. 
Courtine for Cars, &c., J. Kerr, 


jon, 

15,856. Reaprxe T. Culpin, London. 

15,857. Scrractne CompounD for use as BLACK-BOARDS, 
&c., H. Gardner.—(A. Hoxter, Offenbach a/M, and G. 
Schutter, 

15,858. Steam GeNnERATING Apparatus, H. Tipping, 


on. 
15,859. Ispicatinc Apparatus for Raitways, J. M. 
Nai , London, 
15,860. Pont, G. J. Tagg, London. 
15,861. Repvction of Iron or Zinc Ores, W. R. Lake. 
Westman, Stockholm. 
T. Williams, 


M. 
15,862. Surps’ Ancuors, W. R. 
15,863. PortaBLe Extension Lappers, B. J. B. Mills. 
15,864, ELecrric ‘Arc Lamps, G. Ww. Budd, London. 


8rd December, 1884. 
Crrcutar Kwnirtinc F. Caldwell, 


jon. 

15,866. Measurnrnc Woven FasRics WHILE ROLLING 
tHeM, W. G. Sedgwick, London. 

15,867, Baxine Tins for Breap, J. Brooks, Bury. 

15,868. SHEDDING and CHaNnGcE Morions for 
Looms, W. H. Hacking, Manchester. 

15,869. Harness for ANIMALS, J. Kg Manchester. 

15,870. Preparina, &c., Corton, J. W. Dawson and H. 
Simpson, Manchester. 

&c., W. H. Withington, Man- 


ester. 

15,872, SELF-INDICATING WEIGHING Macurnes, &c., W. 
anchester, 

15,873. Macurvery, H. and W. Tetlow and 
J. Holroyd, Manchester. 

15 874. Beer Extractor, T. W. G. Hewitt, Great 


15,875, Evecrric Beit Pusues, &c., W. A. Leipner and 
. Brotherhood, Bristol. 

15,876. TricycLes, T. Shakespear, Birmingham. 

15,877. PREPARING Peat Fisre, W. P. Thompson.—(@. 
A. Béraud, Weert. 

15,878. GauGe for Derectinc Spurtovus Corns, C. 
T. Brooks, Bootle. 

15,879. Raistne and Lowerive Lamp F. R. 
Baker, Birmingham. 

15,880. Hearta Gas Furnaces,” F. Radcliffe, 
Plumstead. 

15,881. Lockine and Untockrine the Reeps of Looms, 
C. Catlow, Halifax. 

15,882. Biinp Furniture, W. Sanderson and T. A. 
Moffitt, Birmingham. 

15,883. Rope Stoppers, W. P. Bullivant, London. 

15,884. Steen Gun and OrpNaNce, Major 

ose, Birmingham. 

15,885. MacuINnEry to Cur Pitre Fasrics, &c., 
F. Barker, Manchester. 

and Stups, 8S. Timings, Birming- 


m. 

15,887. Cameras, &c., W. Middlemiss, 
Bradford. 

15,888. Fruit and Potato Parine Knives, &c., J. G. 
Rollason, Birmingham. 

15,889. and ConTROLLING ELECTRIC 
CLocks, W. P. Thompson.—(C. H. Pond, H. L. Bailey, 
J. Hamblet, A. S. Crane, and A. W. Gray, U.S.) 

Grates or Ranges for Cookina, G. Quarrie, 


iverpool, 
15,891. Storinoe, &c., C. W. Harding, 
King’s Lynn. 
15,892. Rotary Expansive Stream Enorne, T. T. 
Tucker, London. 
15,893. Fasrenine the Corks of Borrirs, H. Hufelend, 


ores 

Mirre Sawixe P. Quigley, 

16,895. Stzam Rotary Enornes, W. Atkinson and R. 


08, 
15,896. Construction and Prorutsion of Suips, E. G. 
Rivers, London, 


15,897. Barrexs, &., D., J. C., and W. M. 
Morris, London, 
and SoLenorp Cores, H. F. Joel, 
mdon. 
15,899. Tua Stops, &c., F. Selby and C. Clarke, 
London. 
15,900. Wasuine, &c,, Prates and Disues, D. Wilson, 
London. 
15,901. Macuinery for the Manuracrure of Horse- 
sHoges, C. R. Wedelin, London. 
15,902. Roxts for Pressinc Bae Inon, C. R. Wedelin, 
London. 
15,903. Sprincitess Locks, C. D. Douglas, London. 
15,904. Fastener for Wearine J. Payne, 
London. 
15,905. Tricycies, &c., A. von Wedell, London. 
15,906. SHeppine Morion of Looms, J. Hardwick, 
London. 
15 , Horse-rakes, W. N. Nicholson and W. Mather, 
mdon. 
15,908, APPLYING Maanetic Force to Doors, 
&c., R. 8. Moss, London. 
15,909 Tor Frame for Hann, &c., Bacs, W. H. Gold- 
schmidt. London. 
15,910. Recerrac.es for Corns, C. Lund, London. 
15,911. Boers, 8. Robertson, London. 
15,912. Pumps, K. Mills, London. 
15,913. HoxsesHoes, C. KR. Wedelin, London. 
15,914. Stoppers for Borruks, «e., UC. Cheswright, 
London. 
15,915. Paeservinc the Exasriciry of Packtnas, C. 
Cheswright, London. 
15,916. CLosine Jans, &e., C. Cheswright.—(H. Ches- 
wright, Floirac.) 
for Manvracturine Borrtes, T. Sutcliffe, 
ndon. 
15,918. Paopucrye Vacua, C. H. Stearn, London. 
15,919. Diats of Timepieces, U. W. Fincken, London. 
15,920. Treatina Gases from Coke Ovens, &c., H. 
Simon.—(F. Carves, St. Etienne.) 
15,921. Furnaces for Paopucina Cyanines, &c., J. H. 
Johnson.—{ V. Alder, Vienna.) 
15,922. Kwittinc Macuines, J. Foster, O. P. Laue, and 
E£. T. Timaeus, London. 
15,923. KenpERING CLorH, &c., WATERPROOF, but not 
Air-ticut, N. A. Alexanderson, Stockholm. 
15,924, Stopperinc Water Borries, F. J 
Hayslep and J. Morgan, London. 


4th December, 1884. 


15,925. Commutators for ELecrrica: Currents, 8. W. 
Cuttriss, Leeds. 

15,926. CompinaTion Topacco-prpz, J. Shaw and T. 
Seaife, Bradford. 

15,927. Doors, J. T. King.(W. C. Clark, 
United States.) 

Cooxine and Krircnen Rances, G. Heward, 

erby. 

15,929. for of T. 
Beasley, Northampton. 

15,930, KmeLine, E. Watson, West Buckland. 

15,931, MeraLiic Banp-Box for Re-HEATING ScRAPs of 
Iron, &c., E. Hale, Liverpool. 

15,932. PLanrye and SHapinc Macutnes, W. Allday, 
London. 

15,933. Lupricators, J. H. Kidd, Manchester. 

15,934. Corsets and Srays, J. Eimoudsun, Man- 


chester. 

15,935. Carp Strippers, G. and E. Ashworth, Man- 
chester. 

15,936. Stream Enorves, J. Maxwell, G 

15,937. Batt Bearines for Cycies, W. T. Eades, 


irming! 

15,938. ATracHING FasTeninos to Stay Busks, &c., F. 
R. Baker, Birming’ 

15,939. Woop Frre-ticuters, F. Bradshaw, Man- 


r. 

15,940. Mustracues Case, J. Pearson, Penrith. 

15,941. Breakinc, &c., or other Grarn, J. 
Milne, Glasgow. 

15,942. Stoppine Borries, &c., H. Shaw, London. 

15,943. Boxes, P. 8. Langley. London. 

15,944. OarmeaL, &c., J. Milne, Glasgow. 

15,945. Sprnpies for Door Locks, &c., J. J. Talman, 
Harbledown. 

15,946. ELecrric Arc Lamps, F. C. Phillips, London, 

15,947. TaerMometers, J. Murrie, Glasgow. 

15,948. Navicatine Rivers, B. 8. Weston, Dalston. 

15,949. Treatine Sreet, R. Hadfield, London. 

15,950. PropeLiina, &., Vessers and F, I. 
Nibbs, London. 

15,951. Cornrectine the Reapines of Marrivers’ Com- 
passes, A. W. L. Reddie.—({La Société Anonyme Maison 
Bréguet, Paris.) 

15,95z. Preventine Accipents through Fraime 
in Mrygs, F. A. Abel, London. 

15,953. Hypraviic Lirts, J. 8. Stevens and C. G. 
Major. London. 

15,954. Raistnc and SusPENDING VENETIAN M. 

er, London. 

15,955. Fire-crates, W. H. Willett and T. C, Wake- 

London. 


15,956. Srrap Fastener, W. H. Hall, London. 
15,957. Yarns, W. C. Whitehead and L. J. Crossley, 


ndon, 

15,958. Drivinc Betts, E. P. Alexander. — (Gautier 
Fréres, Lyons. 

15,959. INcreasine the Speen of Surps, G. F. Askew, 

mdon. 

15,960. SHavine Brusnes, W. Harrison, London. 

15,961. Morpants for Markine Ink Pencits, J. 
Hickisson, London. 

15,962. Aspestos Gas Fire, A. C. Churchman, London. 

15,963. Rerracrory Compounp, W. R. Lake. — (J. 
Mann, Berlin.) 

15,964. Creansine the of Paper-MAKING Ma- 
G. H. Mallary, London. 

15,965. Carpons for Execrric Lieutina, R. J. Rae, 
London. 

15,966. CoMBINED Levet, Pioms, and Anois Toot, J. 
Shaw, London. 

15,967. Dnawinc-orF Matt or other Liqvors from 
T. Kitchen, London. 

15,968. Warcues, &c., A. Elior, London. 

15,969. Licutuse, K. W. Hedges, London. 

15,970. the Speciric Weicat of Gases and 
Vapours, F. Lux, Londen. 

15,97'. Vatve, J. Sampson, London. 

15,972. or SusPenpine Lamp GLopes, &c., A. 
B. Blackburn, London. 

15,973, Rock Dritts, W. Teague, jun., Cornwall. 

15,974. Gunpoat and Drepcer, W. Simons and A. 
Brown, London. 

15,975. Turnine Over Leaves of Mustt, A. M. Clark. 

R. Ulrich, Paris.) 

15,976. OPEN Stoves, BE, R. Hollands, London. 

15,977. GuN-corton and CarrTripoe Cases, W. N. 
Middleton, London. 


5th December, 1884, 
Coatine PicrurE Moutprnes, &c., R. Cotterell 
G 


gow. 
15,979. SHeppING Motions, F. Leeming, Halifax. 
15,980. SanD-BLasT Process, J. Matthewson, London. 
15,981. Drivinc Cranks of VeLocipepss, 8. W. Sith, 
Brighton. 
15,982. Toot Hoxper, Rest, &c., A. Mellquham, 
Broomgrove. 
15,983. REVERSING VaLves for REGENERATIVE Fur- 
naces, F. W. Dick and J. Riley, Glasgow. 
Frre-crates and Furnaces, J. Jenkins, 
me ic 
15,985. Sprinc Matrress, W. T. Smith, Birmingham. 
15,96. OPEN-HEARTH STEEL Furnaces, J. Riley, 
lasgow. 
15,987. MAGNETO-ELECTRIC APPLIANCES for CURATIVE, 
¢., Purposes, M. E. Scott, Norwich. 
Box for the StoracE of Lerrers, G. Brumfit, 


15,989. Lavres’ A. Maynard, London. 
“aa Wrinainc Macuines, J, 8 Prentice, 
Ww, 
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15,991. Intpressine Lerrers for Srereorypine, J. M. 
Campbell and J. Taylor, 
15,992. Gioves, &c., F. R. Baker, Bir- 


15.998. | Posriax-corrixa Frame, J. Worthington, 

an 

15,994. Sarery Bicycies, W. Hockley, Birmingham. 

15,995. Drivixe Banps for TRANSMITTING MOTIVE 
Power to Bicycies, &c., T. Smallwood and T. H. 
Collingbourne, London. 

15,996. Apsustinec Bearrno Rerys, A. M. Clark.—(J. 
Darling, United States.) 

15,997. and Securine Wirpow 
Sasues, F. J. McAdam and H. Jones, London. 

15,998. Securmne Spixes to Cricketers’ SHogs, R. G. 
Barlow and J. Pearson, a 

15,999. Hypravuiic Apparatus for Preventine the 
Stammine of Doors, A. Grafty and L. Wadack, 


ax. 
16,000. ArtrriciaL Stons, H. J: Allison.—{(J. L. Row- 
land, United States. 
16,001. Warer IxpicaTor for Steam Boriers, J. White- 
and T. on, London. 
16,002. Recerrac.e for Booxs, &c., E. ny London. 
16,003. Fasric, | Kinn 
Om Barret, J. Cathberteon, 
10. 
Reaper and Mower Knire Section SHARPENER, 
Williams, Ontario. 


16,006. Fireproor Cermines, &c., J. and H. Musgrove- 
Musgrove, G! Glasgow. 
16,007. TELEPHONY 


16, i, Same, &c., Casks, J. Burch and W. J. Hall, 
Quick DirrerenTiAL Putters, 8. Harrison, 


Ripon. 
of Brake Power, G. B. Richard 


Prate Mitts, C. Burrough, London 
087. Cameras, C. Sands and 
unter, London. 

an MArTertat, J. Dodd and J. W. Law, 


16,089. TuHRaSHING MACHINES, bao White, G. White, 
ad and F. H. Livens, 
16,000. W Warrers, TEA-TRAYS, “a J. N. Mappin, 


16,091. Jommye Lenotus of Leap, &c., 8. Holman, 
London. 
8th December, 1884, 


16,092. Metat Tips, &c., for Boors and 
Whitehouse, Birming 

16,098. Oven and Sap-rRoN Heater, R. Kitchen and 
J. W. Sanke ey, Birming! 

16,094, Takryc-uP Morion in Looms, J. W. Hall and B. 
Cooper, Manchester. 

16,095. Type wrirer, G. T. Harrap, London. 

16,096. Spzep GEaR &c., J. B. Brooks. — 
W. I. and C. H. Veeder, U.8.) 

16,097. SasH FASTENERS, J. W. Saunders, D. T. Davies, 
and J. A. Macdonald, Birmingham. 

16,098. _Banp and Rop Brackets, 8. Timings, Bir- 


wood, 
16,009. Renovation of Barrery, H. 
and A. Marescot, 
Lupricators, F. Trier M. London. 
16,011. Burners of Or, Lamps, A. Rettitch, London. 
16,012. Proytine Desiens on Grass, W. Puzey and A. 
en, London. 
16,018. Brusnes for Comsinc 
es, O. B. Lister and H. Batty, London 
16,014. Stars for Forminc Froors, J. C. Mewburn.— 
(0. N. André, — 
16,015. Brakes, &c., for Roap Venicies, W. Rawlins, 


Execrric Currents, J. C. Mew- 


burn. , Paris. 
16,017. Tricycies, J. Smith, London. 
16,018. Boots and J. Tevindale, London. 
16,019. Moutps for Castine Steet Incors, &c., A. J. 
y, London. 
16,020. Packie Tza into Boxes, A. Carson, London. 
16,021. Stocknse Braces and Cups, I. C. Bonomi and 
J. King, London. 
16,022. Stoppers for Decanters, A. J. ter London. 
16, 023. Traps for Snxxs, T. London. 
16. 024. T. L. Robinson.—{J. Grant, United 
16,025. Hotper for Pencis, &c., W. Spear.—(J. W. 
Spear, Fuerth. 
16,026. Sonxerres, A. Moul and C. Godfrey, London. 
16,027. Turntinc Over the Leaves of Music, T. 8. 


16,031. Retort Lins, &c., W. A. M‘I. Valon and W. G. 
Hicks , Ramsgate. 

16,032. SecuRING CovERING upon Prprsc or Hoss, A. 
Pegler, London. 

16,033. SHow-carps, &c., H. H. Lake.—(D. M. 

16,034. Cranks, A. Wilson and H. B. Willock, London. 

16,086. ProsecTi.es for Guns, A. Wilson and G. B. 


6th December, 1884. 
Parntine Raisep Cuaracters, P. Smith, Man- 


16,037. “Beat, C. E. Hall, Halifax. 
16,038. Trew’s Composition, J. W. Trew, 


16,039. OnwamentaL Fasric for Wovpow F. 
chester. 
16,040. States, &c., W. Charlesworth, Man- 


16,041. J. Gowans, G 
16,042. Sroves and BE.iors, C. . Henderson, Edin- 


16,043. Brewinc ALE and Porter, E. T. Pemberton, 
Liverpool. 
16,044. Tram-car, &c., G. F. Milnes, Li 


verpool. 
16,04 045. Savery Bars, W. H. Saint-Aubin, 


Bloxwich. 
16,046. Compounns, J. Young, Liv: 
16,047. Drymnc or Cieantnc Wueat, &c., J. Black- 


, Liv 
16,048. ‘Buast SMELTING Furnaces, T. Gillespie, Liver- 
16,049. SELF SARDENING STEEL, R. Had 


‘nited 
16, 051. Rarway Cuairs, 8. Marsden and E. Mullin, 
Manchester. 


16 052. Loom Stor Rops, &c , A. P. Dickinson, Halifax. 
16,953. Harvess, J. , Manchester. 

16,054. Basomerer, D. , Marton. 

16,055. Two-speep DIFFERENTIAL Horst, 8S. Harrison, 


Ripon. 

16,056. Wrres on Execrric for 
Betts, J. B. Denis, 

16.057. CopBoaRD Turns, &c., J. Rhodes, Bir- 
mingham. 

160 8. and Swett Sprives for Loose Reep 
Looms, T. Pate, London. 
16 059. Per«mputator Hoop Jorsts, J. W. Saunders, 
D. T. Davies, and J. A. Macdonald, Birmingham. 
16,060. EnveLoprnc MEDICINAL 
with SoLUBLE SU BSTANCES, T. Thompson, Edinburgh. 

16,061. Perampucators, L. L’Hollier, ham. 

16,062. Ice-makine and REFRIGERATING Macaiyes, W. 
8. Squire, London. 

16,063. Busnes to AxLEs and WHEELS, &c., 
J. Dakers, London. 

16,064. Guns, A. F. Link.—(B. Guende, 
Carailion. ) 

16,065. Muxes, W. Hurst, Lond 

16,066. SasH Fasteners, C. Clarke and A. Parsons, 
Birmingham. 

16, and Recoverrse Sips’ Boars, 


16,070. Neepie for Sewrxe &c., R. Barlow, 
Dalston. 

16,071. Steerine Gear of Tricycues, Sir A. T. F. Clay, 
Surrey. 

16,072. a Gear for Bicycizs, &., A. 8. Bowley, 
London. 


16,073. Ruas and Marts, J. France, London. 
16,074. GunpowpreR, Owen Bowen, London. 
16,075. Cumagy Tops, J. B. Petter, London. 
16 076. PLANTING Macuines, G. W. Murray, 


Londo: 
16 and Porrmanteau Locks, J. CLULEY, 
ndon. 
16,078. Mecuanism for AvToMaTICALLY WITHDRAWING 
Emery Cartripce Cases from Revoivers, H. A. 


16, 008. Diats for Warcues, &c., A. F. Hewitt, Liver- 


pool 
16,100. Brcycres, J. Hall, Sheffield. 
16,101. STaMPINe and POLISHING SPLIT Peas, G. W. H. 


Fraser, Glasgow. 
16,102. StoxLEs, &c., W. Staniforth and J. Hibbard, 
ion. 
Ferepine Frere into Macuives, M. Oldroyd, 


ax. 

16,104. VeLocrrepes by Execrricrry, 8. 
W. Cuttriss and T. Gaunt, Leeds. 

Carver Fork Guarp, W. E. Bennett, Shef- 


eld. 
Wasuine Croruss, &c., M. Kerr, Poulton-le- 
yi 
16,107. Rancrno es, J. Mitchell, Auldgirth. 
16,108. Furnaces, J. Shaw, London. 
16,109. Faciirratine the Tappine of Casks, A. H. Mure, 
London. 
16,110. CLocK-woRK in Hypro-caRBON 
Arr Lamps, T. Slater, 
16,111. UNPICKABLE Locks, J. Senden. 
16,112. AccumuLaTors, System Piante, H. Gillard and 
A arescot, London. 
16,113. Spzep Ixprcarors, F. R. John, London. 
16,114. Brick Presses, E. Kretzner, London. 
16,115. IpLements to Faciirrate the Putrmye on of 
Boors, A. G. Brooxes.—(C. Blohm, Altona.) 
16,116. Fecrric Current Reoutators for Incan- 
DESCENT Etxctric Lamps, G. A. Nussbaum, London. 


16,117. Scartrters, R. Brigham, London. 
16,118. Apparatus used in the Manuracture of Pixs, 


R. Stead and W. Dawson, London. 

16,119. Apparatus for Stoprrxe Steam Eworves, J. 
Tate, London. 

16,120. Apparatus for Acruatinc Execrric 
Sienats, &c., J. Bowie, W. Turner, and M. Hill, 


Fiancep Wuee.s for Tramcars, J. Smith, 


16,122. Screw Proprg.iers, G. F. Askew, London. 

16,123. Apparatus for Breakrnc and Benpine 
way Meats, G. Stredwick, London. 

16,124. Manuractrurs of Maenetic Necxiaces, &c., 
PF. W. Hembry, London, and W. 8. Hayward, Man- 


16,125. Pisces of Sponer, H. H. Lake.—(Z. 
Roulet a: » Brussels. 


16,126. ‘SHrves, J. 

16,127. Specracie Frames, 8. Z. de London. 

16,128. EvecrricaL Raitways and Tramways, J. Hop- 
kinson, London. 

Leapine Heap for Lapres’ Sappies, N. Buxton, 

16,130. CoronocRaPH Watcues, A. -Blanc, London. 

16, 131. Hot-arr L. Bénier, 

16, 132. for Prorecrion acainst SxHort, &c., J. 
Vavasseur, London. 

16,138. Conrrotiina the ovr and in of 
Orpwance, J. Vavasseur, London. 

16,134. VentiLaTinc Sewers, G. E. Eachus and P. A. 
Maignen, London. 

16,135. Exrractine from AurireRovus Orgs, &c., 
H. Munktell, London. 

16,136. Automatic Couptines for RarLway ENGINEs, 
&c., J. and A. Bath, London. 

16,137. Wire Macurves, H. J. Haddan.— 
(C. L. Lasch, Rendnite.) 

16,138. Brspixe Books with Meratuic Srapves, H. J. 
Haddan.—{C. L. Lasch, Rendnitz.) 

16,139. Fastentne Casks, C. K. Farquharson 

and R. R. Gubbins, London. 
16,140. Fioors, A. J. Boult.—(G@. V. Collin, 


16,141. Branca AtracnMents for Pressure Matns, 
A. J. Boult.—(A. and E. Raffeur, Besangon.) 
16.1% 142. Sparr or Tuse Covpiine, J. Miller and L. 
Grayson, London. 
16,143. Wixpiasszs, A. J. Boult.—( A. Amiro, Pubnico.) 
16,144. SicNattrnc Apparatus, A. J. Boult.—(L. 
Seliner, Austria.) 


SELECTED AMERIOAN PATENTS. 


(From the United States’ Patent Office Oficial Gazette. ) 


924. Gas Exarxe, I. Newton Hopkins, Brooklyn, 
N.Y.—Filed Decem/er 12th, 1833. 

Claim.—A gas supply system for gas engines, con- 

sisting of an air pump G, carburettor H, tubes n ¢, gas 


u, ha branches z y, gas bag K, vgn 
16, Svuear, Edwards. —(@. Frische, | described. 
16,030. Propucrya ILLUSTRATIONS in NEWSPAPERS 306,972. MecuanicaL ApsusTMENT, Norman C. 
when Prinrep in Rotary Prixtixc M » Middlet Conn.— Filed September 22nd, 1884. 
Purvis, London. Claim.—The combination of a connecting-rod, the 


16,081. Pumps, J. K. E. Tribart. 
16,082. MicropHonic Transmitters, W. L. Wise.- (A. 
Dejongh, Brussels.) 


[306,972] 


from one extreme to the 

termediate increasing that 

mediate point to other extreme, © 

throw of the crank, substantially as descril 

306,998. Arr-ricut Execrric Arc Lamp, William 
oar jun., Jersey City, N.J.—Filed May 2ist, 


The combination, in an arc lam; 


of a tor and in 
air- tight receiver inclosing contiguous car m points, 
a carbon rod extended from the regulator into the tight 


receiver, a trunk or connection having an open space 
F, between the regulator and receiver, and a packing 
or slip to carbon rod, where it 
from the ver or connectii on into the o} open space F, 
substantially as and for the purpose set forth. (2) The 
combination, with the globe or receiver B, sustained 
by its upper flange -_, of the seat L, provided ied with 
diaphragm and recess k beneath the same, and sustain- 
ing the carbon holder E within the tight receiver, and 
the adjusting screws p, extending through the walls 


307,009. Vatve Gear, Joseph Bond, jun., Philadelphia, 
Pa.—Filed June 2nd, 1884. 

Claim.—{1) The combination of a valve D, with a 
reversing device, consisting of the arm P, connected to 
the valve rod and excentric rod, and a pivot t, occupy- 
ing a fixed ae during the working of the valve, 
in the d of mo t of the 


ther e pr 
py on convex ‘the jection vl, at 
the opposite points 8, as set forth. 


307,057. Gas Exons, Samuel Lawson, New York, 
Claim. (1) In a gas 


upon frame, a 
in pillow blocks in the lower part of the frame, yoda 
connecting-rod from the crank, 


of the connec -rod, the one provided with a pointer 
and the other with a scale juated from one extreme 
throw of the tri to PP extreme, said 


bination with and air su a circular valve 


valve u2, and discharge pipe ~ ond mechanism, sub- 
stantially as specified, for respective 
valves, substan’ as set forth. (2) 


with the cylinder K, gas valve o, and 
air and gas pi , of th UPR 
ing — t, a Sie cal case and discharge pipe, a 
crank arm, and an excentric or cam for giving to the 
dise valve an oscillating motion, substantially as set 
In a gas the combination, with the 
pe, ome ecting-rod, crank, and main 
shaft wo k and wu’, their 
respective cases, an excentric and 
discharge valve u? during each revolution ot Siena 


*. a aye revolved once for each two revolutions 
of the main shaft and rod, and arm for mye | the 
valve k, and a cam for ope 
the same, substantislly as sect forth. (4 ms ¥ gas 
engine, the combination, with the cylinder, piston, 
on crank, and main t, of two valve 
cases opening into the cylinder, two circular valves 
to their seats by the pressure within the cylinder, 
, substantially as specified, for moving such 
wien, &@ gas supply valve, a cam for operating the 
same, a governor, a jointed lever ane a wed 
valve rod, and the cam for regula’ gas valve, 
substantially as set forth. 
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Epps’s CocoA.—GRATEFUL AND COMFORTING, 
—‘* By a thorough knowledge of the natural laws 
which govern the operations of digestion and nutri- 
tion, and by a careful application «/ ol ae pro- 
perties of well-selected Cocoa, Mr has pro- 
vided our breakfast tables 
beverage which may save us many pwd 
doctors’ bills. It is by the judicious use of suc 
articlesof diet that a constitution may begradually 
built up until strong enough to resist every ten- 
dency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there 
isa weak point. We pars escape many a fatal shaft 
by keeping ourselves well fortified with pure blood 
and a properly nourished frame.”—Civil Service 
Gazette. e simply J water or milk. 
Sold only in packets, la! James Epps & 


Co., Homeopathic London.” — Also 
makers of Eppe's 's Chocolate Essence.—[ADVT. | 
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Bristol. of the recess ¢ and operated to adjust the carbon holder 
from the outside of the same, as and for the purpose 
set forth. (3) The combination, with the casing A, 
chester. escribed, and separa y an open space or the 
purpose set forth, of the carbons and carbon holders, 
and the insulated from its inclosing 
tL substanti y, in the manner shown and described. 
(4) The combination, with the casing A, globe B, and 
trunk C, constructed = and 
separated by an open space F, for the pu set 
forth, of the means, substantially as dewertbed, for 
sliding one end or part of the trunk inside the other 
to expose the carbons. 
1 valve, as set forth. (2) The combination of a valve D, 
the pivotted arm P, connected thereto, the excentric 
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THIS 
| rod T, and the link 7, connected to the arm, as 
described, whereby the first portion of the throw of 
ry —=_ ‘mil J | the excentric in either direction is without effect on 
the arm, as set forth. ® The combination of the 
valve, the pivotted arm P, connected thereto, and 
—— fs | having a projection v1, with convex sides 1, the 
rod and the link an for 
with an excentric opening C, therein to receive the 
| crank pin, the said disc made adjustable in the head 
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THE VICTORIA ELECTRIC LIGHT STATION. 


No, IV. 
Regulating the potential at the lamps.—Let the two dark 
lines in the annexed sketch represent the mains laid along 


a street, S station, andh, h,... hy» the 
houses along the street to which the current is laid on, 


| | current required 
er in each house is 


not a fixed, pre- 
determined quantity, but is varied atthe pleasure of the occu- 
pier, and that, therefore, the current flowing at a given time 
in any particular portion of the mains is also a variable 
quantity. The current, in flowing through the mains, has 
to overcome their resistance, and thus loses a portion of its 
original electro-motive force, the loss being by Ohm’s 
well-known law directly proportional to the current. We 
shall, therefore, have the test loss if all the houses 
simultaneously take their full supply, in which case the 
electro-motive force between the mains will decrease as 
the distance from the generating station increases. With 
an even distribution all along the street, the loss of 
between the first 


After these preliminary remarks we can explain 
system by which Mr. Crompton proposes to equalise 
tential throughout a whole district. It consists in 
ividing the district into a number of sub-districts, each 
small enough to allow of a distribution of current without 
appreciable loss. Into the centre of each sub-district a 
pair of feeders is to be brought from the central station, 
which itself may be within or quite outside the whole 
district. Each sub-district is to be provided with a com- 
oe network of mains, which, however, need not be very 
eavy, since each single pair of mains is only comparatively 
short and serves for a comparatively small number of lam 
The feeders are joined to the most central point of 
network of mains. The networks of all the sub-districts 
are electrically connected, so that in case the direct supply 
to any particular sub-district should fail, there will be an 
indirect supply adjoining sub-districts; or to 
it into other words, the whole of the district is provided 
with a continuous network of mains, and electricity is fed 
into the network at various points, such points being 
chosen with regard to local demands for current. If due 
care be taken to keep the potential at the delivery end of 
all the feeders—that is, the end where they join the net- 
work of mains—constant, the potential ughout the 
district will be also approximately constant, no matter | 


the 
the 


Having thus arrived at the conclusion that we require a 
separate dynamo for each sub-district, the reader will, by 
referring back to the beginning of this article, see why for 
purposes of an even distribution we held that the total 
electrical power of a central station should be made up of 
units not much larger than 1000 lights each. On going 
carefully into the question it will be found that in most 
cases a sub-district containing 1000 lights must extend 
over an area so large that it begins to be somewhat difficult 
to limit the variation of potential to one or two volts, unless 

ially heavy mains are laid down. In localities where 

e houses are many stories high, and where there are 

or of amusement all crowded close together, a 
sub-district of 1000 lights would cover only a very small 
area, and then it may pay to employ a ea, ah dynamo than 
a 1000-light machine and increase the sub-district served 
by it. But this would be an exceptional case. In districts 
containing mostly private dwellings it will be found that 
the convenient unit of a sub-district is rather under than 
over 1000 lights. 

The eleztro-motive force of the dynamo can be varied, 
either by varying its speed, or by keeping the speed con- 
stant and varying the strength of the magnetic field. The 
latter is the only way possible with the present Fs at 
Victoria, since all the dynamos are driven from the same 

countershaft. The current 


matel to one- e ’ nets of the 
force which Crompton machines can be 
would be required to force (O =o , LEO} taken either direct from the 
the mains if their far ends i consisting of iron coils placed 
were in metallic contact. ¢ ( 5) ay in boxes made of slate and 
If we wish to have the YT cast iron. By inserting a 
lamps burning with equal Bat . or smaller number 
brilliancy in the houses, t into the exciting circuit— 
it would, therefore, be | | | which is done by means of 


necessary to employ lam 
of different 
force, and to place them so 


that the further the lam 
are from the station e 
lower is the electro-motive 
force required to bri 


them to their 
But 


illuminati power, 


this would not help us 


out of our difficulty, for, 


however well we. distribute 
the lamps, so that 

should get its exact number 
of volts when all houses 


the mains and the 
loss of potential will be 


strained, and haps de- 


FLEXIBLE LEAD 
FROM GYNAMO 


psy 

we lower the potential at the 
station to suit the lamps in 
the last house, those in the first house will not be up to 


wer, Asa er it has been proposed to work one of 


the mains direct 
the other ~ a re- [s] 
turning loop, as 
chown, in chetch, 
This would force the 
current to travel = 
ains, no matter what houses remain on 
after the majority have been switched off. But this 
conception is based on the fallacy that the loss of 
: potential is only dependent on the distance through which 
. the current has to travel, whilst in reality it is due to 
distance multiplied by amount of current. The real 
remedy against too a variation of potential is to 
have ample mains and to make them as short as possible. 
It might be objected that the length of mains is an 
item beyond the control of the engineer, who has simply 
to mf the mains along ibed streets, but a little 
consideration will show that this is not so. To return 
to our above illustration, by placing the generating station 
inthe middle of the street instead of at one end, the length of 
mains would be halved without reducing the actual number 
of houses served from the station. We would now have two 
pairs of mains, each ing _ half the former current, 
and each only half as long as the single pair was. Con- 
sequently the loss of potential will be only one quarter of 
the former loss. If it be not possible to place the station 
in the middle of 
the street, we can 
obtain the same 
result by connect- 
ing the station to 
about the middle 
of the mains by a 
pair of feeders, as shown in sketch. The potential at 
the station will then have to be varied in accordance with 
the total demand for current, so that the potential at the 
junction between mains and feeders is kept constant. 


MAINS J MAINS 


S |__reepens 


how the demand for current may shift and vary. We say 
approximately constant, and by that we mean that the 
potential should not vary between wider limits than 1 or 
2 per cent. up or down from the standard. The limit of 5 
r cent. up or down from the standard, as fixed by the 
he of Trade, is far too wide. Customers would cer- 
tainly not tolerate so great a variation in the illuminati 
power of their lamps as would result from a difference o 
10 per cent. between the highest and lowest electro-motive 
force. Since the current through each pair of feeders 
depends on the supply required in the immediate neigh- 


Fig. 26.—VICTORIA STATION—MEASURING INSTRUMENTS. 


bourhood of its delivery end, the el thrown on to 
the feeder at its receiving end—that is, at the generating 
station—cannot be a fixed quantity, but must be in excess 
of the potential throughout the network by an amount 
~~ to the loss of potential in the feeders, From this it 
follows that at the generating station the different feeders 
will have to be supplied with currents at different potentials, 
and therefore that each pair of feeders must be supplied 
by its own special dynamo, the electro-motive force of 


VICTORIA ELECTRIC LIGHTING STATION—SWITCHES. 


which must be capable of variation within certain limits. 


suitable switches on the rheo- 
stat-board—the strength of 
the field can be varied within 
considerable limits. At pre- 
is only one pair 
of mains are used. it te 
therefore only n to 
keep one potential at the 
electric station, and the rheo- 
stat is merely required to 
equalise the electro-motive 
force between both 
machines, and between: them 
and the small machines. 
But in future, when several 
mains will have to be fed 
to supply current to some 
of the streets and squares 
round Victoria Station, it is 
to use rheostat 
or equalising the potential 
at the delivery ’ of. the 
feeders. This will have to 
be done by hand. It could, 
however, be done automati- 
cally in the case of each 
dynamo ring own sepa- 
rate engine. this arrange- 
ment each engine will be 
provided with a Willans’ 
electric governor, the solenoid 
of which will have to be 
wound differentialiy, with a 
high-resistance shugt wire 
in one direction, with a 
low-resistance main in the 
— direction. The main 
ill have to carry either 
the whole or a proportionate 
part of the current sent by the dynamo into the feeder, 
and, acting against the shunt, will tend to increase the 
speed of the engine as the current sent out by the dynamo 
increases. By properly adjusting the magnetic power of 
main and shunt coils, it is possible to arrange matters so 
that the increase in the speed of the engine shall exactly 
make up for the increased loss of electro-motive force due 
to the augmentation of current through the feeders. 
Another method for attaining the same result is to 
back from the point where the feeders deliver into the net- 
work a pair of light leads, and oe by them an electric 
governor having a shunt solenoid only. In this manner 


<< | the potential of the network is brought on to the governor, 


pective of the amount of current which at any time is 
flowing through the feeders. Whether this direct method 
or the differential method above described will be prefer- 
able experience alone can show. As all the 
dynamos are shunt wound, and each can started and 
stopped without interfering with the rest, beyond the fact 
that the current given out by each of the dynamos which 
— at work is somewhat increased when one of the 
ynamos is stopped. 

Switches.—In order to prevent useless waste of current, 
the circuit connecting the mains with the field magnet 
coils of each dynamo can be interrupted as soon as that 
particular dynamo is stopped. But to interrupt the 
exciting current of a shunt machine is always a serious 
matter, since the heavy mass of iron contained in the field 
magnets and the great length of fine wire wound on them 
make up a very powerful inductive coil; so powerful, in 
fact, that the spark on breaking the circuit is some- 
times strong enough to pierce and destroy the imsu- 
between the coils. To difficulty 
and danger to the persons handling the machines, 
Kapp’s bye-pass switches are employed. These are 
simply ordinary circuit breakers, with the addition 
of a coil of high resistance silver wire added, 
which coil is permanently joined to the terminals of the 
switch. To explain their action we will suppose one of 
these switches to be inserted into the exciting circuit of a 
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shunt dynamo somewhere between the brushes and the 
coils. If the switch be open, it is as though the shunt had 
increased in resistance by an amount equal to the resist- 
ance of the by-pass coil of German silver. For such an 
in resistance in the exciting circuit the critical 
speed of the machine—that is the speed at which the 
machine becomes self-exciting and begins to give a current 
—is very high, and much Hg oe than its working speed 
when the extra resistance is short-circuited by the switch 
being closed. If now the machine has been working, and 
the switch is suddenly opened, the shunt current is not 
stopped, but forced to pass through the extra resistance, 
whereby the magnetic equilibrium is made unstable. The 
exciting current continues flowing for a short time, but 
since the machine runs under her critical speed, it cannot 
keep up its strength of field, and this ing on the 
electro-motive force, the latter, together with the shunt 
current, vanish gradually within a few seconds after 
switching off. By suitably proportioning the resistance 
of the by-pass coil to that of the shunt magnet coils it is 
= to break the exciting current of the t shunt 
ynamo without an appreciable spark. In 
this safety switch in the exciting circuit, each dynamo is 
provided with a main switch inserted into the external 
circuit. These main switches, from the iar form of 
the piece making and breaking contact, have been called 
by the makers—Messrs. Crompton and Co.—S pattern 
switches. The contact is made by a number of copper 
strips placed side by side and bent into the form of an §, 
the ends of each strip making, independently of the 
other strips, the best possible elastic contact with the two 
terminal plates of the switch. For heavy currents it is 
absolutely necessary to have such elastic contacts, since 
‘ solid surfaces, no matter how well they are fitted together 
to begin with, become uneven by the corrosive action of 
the spark, and then having only a few points of actual 
contact, are liable to heat with the of a strong 
current. Solid contacts should, therefore, only be em- 
ployed where the currents are small or where the connec- 
tion is broken whilst there is no current flowing. 
_ Switch boards.—In the dynamo room there are two 
' switch boards, besides the rheostat switch board already 
mentioned. Each of these consists of a cast iron frame 
with dovetail grooves, as will be seen by Fig. 22, which 
is a transverse section. There are four grooves, and each 
serves to receive a stout copper bar fastened by wooden 
wedges. The ends of these bars project beyond the board 
and are drilled to receive the single wires which com 
the main cable. At present only two bars out of the four 
in each switch board are joined to the cables, which are 
19 strand No. 6 b.w.g. Fig. 21 shows a front elevation of 
the switch board. e object of having several bars on 
each board is to be 
— into the different cables. The connection 
tween any dynamo and any bar is made by short 
flexible cables and gun-metal clips which can be wed 
on to any of the bars. It need hardly be said that the clips 
are only put on or taken off when there is no current 
flowing, and therefore a perfect contact is maintained. 
All the positive leads from the dynamos are taken to one 
board, and the negative leads to the other board, so that 
there is never any great difference of potential between 
the bars on the same board. It follows from _ that 
also the positive and negative mains are kept well apart, 
and of an accidental short between 
them is reduced toaminimum. One great advantage of this 
way of connecting dynamos to mains is that any of the 
dynamos can, without interruption of the lighting, be 
thrown in or out of any of the feeding mains, and thus 
one spare dynamo is sufficient for several separate circuits. 
The lamps throughout the railway station are fed from 
twelve distinct circuits, all of which start from the so- 
called “dividing switch-board” placed in a cupboard in the 
booking-office for passengers’ luggage. We give a front 
elevation of this in Fig. 23, a transverse section in 
Fig. 24, and details of one of the switches in Fig. 25. In 
this case there is a positive and negative bar on the same 
board, the negative bar being connected by twelve of 
Hedges’ duplex cut-outs to the twelve return leads from 
the p circuits, whilst the positive bar is connected by 
twelve switches to the same number of out-going mr 
circuits. These switches are the peculiarity of the 2 
since there is absolutely no sparking between the surfaces 
‘making contact. It will be seen from Fig. 25 that the 
spring s serves for pressing together the under surface c of 
e switch lever to the top surface d of the switch terminal. 
The current flows from the positive bar B, through the 
switch lever L, and through the contact into the lamp cir- 
cuit. When the lever is turned so as to break the contact 
between c and d, the top edge 6 of the lever remains for a 
short time yet in contact with the spring, leaving it 
finally at a, where a spark occurs. But since the current 
depends only on the good contact between the lever and 
the terminal, and not on the contact between lever and 
spring, it follows that the sparking between a and 6 can 
have noinjuriousinfluence on the conductivity of the switch. 
Measuring instruments.—These are Kapp and Crompton’s 
current potential indicators, placed on a table in the 
dynamo room, as shown to a small scale in Fig. 4, and 
somewhat more in detail in Fig. 26. By means of suitable 
two-way switches, the current of any of the small dynamos 
numbered 1, 4, 5, and 6 can be led through the indicator, 
which in our illustration is correspondingly numbered. 
Machines No. 2 and No. 3 are the Crompton 
machines, and the current exciting the field magnets of 
these can be taken through and measured by the indicator 
labelled in our illustration “ Nos. 2 and 3 magnets”; whilst 
a shunt to the external circuits of these machines is per- 
manently connected to the instruments labelled “No. 2 
armature” and “No, 3 armature.” These instruments 
have been calibrated in position, and being permanently 
connected to the circuits, show at any time the current 
given by the large machines. The indicator labelled 
main circuit” is also permanently connected with a 
shunt on the positive main cable, and measures the total 
current sent out from the station. In order to avoid any 
error in the measurements which might arise from a 


dition to As 


e to feed current of different | po¢ 


change in the comparative resistances between main and 
shunt circuit, due to unequal heating, both these have been 
carried side by side as far as possible, whereby their 
temperature is equalised. 

Leads and lamps.—In all there are at present fixed 823 
distributed as follows :— 


Swan lamps, which are 
39 


of 19 strand No. 
tro’ filled in with insulating com 
length of outgoing and returning main being 312 yards. 
y mentioned there is a second pair of mains laid 
side by side with aad in anticipation of an extension 
of the lighting beyond the limits of the railway station. 
A beginning in this direction has already been made in the 
case of the company’s printing office, which lies across the 
road, and to which current is supplied by a pair of branch 
mains consisting of 19 strand No. 12 b.w.g. cables. Inthe 
aeage office there are three distinct circuits, one for each 
oor, and the current in each circuit is controlled by a 
separate switch. All the underground mains have been 
supplied and laid by Mr. Callendar, whose name is well 
known in connection with such work by his patent bitumen 
insulating compound. The branch circuits to the different 
lamps or groups of lamps throughout the station are 
carried overhead. ‘They consist of one, two, or three 
pairs of No. 4 b.w.g. wires, according to the distance and 
number of lamps in each group, with sub-branches of 
No. 10 14 or 16 b.w.g. wire, a cut-out being placed in 
every sub-branch. Over the platforms the ps are 
arranged in pairs, suspended from the roof by wrought 
iron tube ts at a height of 14ft. from the floor, A 
switch and cut-out is placed in each pendant, and the 
switch is provided with a lever by which it can be turned 
off or on with a rod very much in the fashion of the gas 
tap in an ordi street lamp. The lamps are set at an 
angle to the vertical, and are provided with whiteconical glass 
shades which materially assist in the even distribution of light. 
In the general offices the lamps are suspended singly on 
straight pendants, a switch just inside the door controlling 
every three or four ne. n addition, there are some port- 
able table lamps provided. In the private rooms and in the 
reshment rooms, the lamps are also suspended from the 
ceiling ; but in this case there are no tube pendants, these 
being replaced by the silk-covered flexible wire itself 
which carries the current. This method of suspending 
incandescent lamps has a very light appearance and pleasant 
effect. Some highly ornamental brackets are also used in 
such places where they harmonise with the architecture of 
the rooms. In the booking offices the lamps are mounted 
on brackets with universal joints. The electro-motive 
force of all the lamps is 110 volts. Those over the ‘ws 
forms, in the refreshment rooms, and booking offices, have 
an illuminating power of 22 standard candles; those in the 
other offices and rooms of 20 standard candles. 
The whole of the electrical plant at Victoria, with the 


only exception of the Swan lamps and the cables, has been 
manufactured by Messrs. R. E. Crompton and Co., of 
Chelmsford, and erected by their . It is no small 


recommendation for the capabilities of a manufacturi 
firm that they can turn out all the apparatus eoem | 
from d 0, weighing between four and five tons, down 
to a delicate measuring instrument, or to a lamp holder. 

We have now given an account of the first English 
installation meat 5 and carried out by the most practised 
electrical engineering firm, with every reference to theo- 
retical considerations, both in the electrical machinery and 
apparatus, and in the engines and motor apparatus. It is 

e first set of plant deliberately planned and established 
for the production and sale of electricity, after the manner 
of the sale of gas, and does infinite credit to Messrs. 
Crompton and Co. 


ENGINES OF H.M. CRUISER AMPHION. 


Ovr supplement this week illustrates the i of the 
new twin-screw steel cruiser of the second-class, Amphion, 
of the same class as the Mercury and Iris, the engines 
and boilers of which have been illustrated in our pages. 
Amphion is 300ft. in length, 46ft. in breadth, and 3750 tons dis- 
placement. She was built at Pembroke, and launched in 
November, 1883. She made a preliminary run about a month 
since, and underwent her six hours’ trial on the 10th inst. The 
Amphion left the dock at Keyham at 8.30 a.m. in charge of Com- 
modore Fortescue, of the Steam Reserve. The ship was piloted 
out of harbour by Staff-Commander Thomas, of the Devonport 
Steam Reserve. The engines were in c of Mr, Warriner, 
manager for Messrs. Maudslay, Sons, and Field, who was 
assisted by the Hon. G. Duncan, a member of the firm; Mr. 
Sells, designer of the engines, and Mr. J. Sampson, assistant 

. The other officers 


chief inspector of machinery of the Steam Reserve; Mr. R. 
Sennett, of the steam branch of the Controller's ent, 
representing the Admiralty ; and Mr. 8. J. Bird, chief engineer 


of the vessel. The v was taken direct into the Sound, 
and at 9.40 am. the order was given for full speed ahead, 
and this was maintained till the completion of the trial 
trip without the slightest hitch of any kind, the engines giving 
great satisfaction not only to the contractors, but to the officials 
on board who represented the Admiralty. Navigating-Lieu- 
tenant Gwynne superintended the navigation of the ship, and 
Lieutenant Bignold, of the Indus, was in command of the work- 
ing party. The vessel steamed right out east of the Eddystone 
and then went down Channel just off Falmouth, when the ship 
The ‘Amphion and a course the Start Point. 

ion returned past the ystone again, and then 
went up as far as Prawle Point, her trial being completed a 
mile outside the Breakwater. There was a stiff head wind 
encountered going down Channel, whilst there was a rough 


The | to each engine. 


swell on, The trial was considered highly satisfactory. The 
results obtained as a mean of the six hours were:—Steam pres- 
sure in boilers, 88 lb.; vacuum in the condensers, starboard, 
25in.; port, 26in.; revolutions per minute—starboard, 95°2; 


44-8 

port, 95°1; indicated horse- developed—starboard, - 2867 ; 
port, 2794; total, 5661. The power is, however, better seen 
from the accompanying figures. During the last one and a-half 
hours’ run some priming took place, which was due to a well- 
known cause; but this greatly reduced the indicated horse- 


power, as will be seen. If we take the mean without the last 
observations, we have a mean of 5993, which is the real horse- 


power. 
Half-hour Observations. 
No. Ind. H.P. 
5,907 
3. . 5,776 
5,681 
4. - 5,792 
5. 5,979 
6,190 
6,141 
6,113 
« 5,819 
5,108 
4,888, 
BB 4,544 
Mean .. 5,661 
Mean speed by patent log, 17°2 knots for the six hours; highest 
speed, 18 knots. The mean re i igh- 


in the 
cylinders was 44°6 lb., and in the low-pressure 13°5 lb. 
Engines.—The high-pressure cylinders are 46in. diameter, 
low-pressure, 86in., both having a stroke of 3ft. 3in. The crank 
shaft—steel—I3}in. diameter, the total length of the bearings 


being 7ft. 4in. The air pump, 20in. diameter; stroke, 3ft. 3in., 
worked direct from low-pressure piston. There is one lenser 
The total cooling surface is 10,000 square feet ; 
length of tubes is 7ft. 6in.; diameter inside, fin. ; thickness, 
‘05in. The water is inside the tubes. Both engines are exactly 
alike and same hand. Both have a centifugal pump for circulat- 
ing, each having a diameter of fan of 3ft. 3in., and driven a 
separate engine with a cylinder 15in. diameter, stroke, 12in. 
main steam pipe to each engine is l4in. diameter. = 

Boilers.—The boilers are eight in number, 13ft. 5in. diameter - 
by 9ft. 6in. length; three furnaces in each; fire-grate surface, 
546 square feet; tubes, 3008, 6ft. 6in. long by 2$in. outside; 
total heating surface, 15,160 square feet. Two chimneys, 
7ft. 3in. diameter, 68ft. from dead plate. 

Screw —The screws are four-bladed propellers, 14ft. 
diameter, pitch 20ft. 6in. 1 

With the exception of the slight priming to which we have 
referred, i including a run on the 10th, with the con- 
densers used as jet condensers, gave the most satisfactory 
results, the engines working remarkably smoothly, in spite of 
their great size and high speeds. 2 

As will be seen from the engravings, the h-pressure 
cylinder is fitted with a piston valve, and both cylinders are 
fitted with Joy’s valve gear. This is the first time that Mr. 
Joy’s invention has been introduced into British war ships, 
although it has been ad in the Italian and other navies, 
and by a large number of ocean liners. It has many advantages, 
and saves a deal of room, and is easy in working and 
reversi accompanying copies of diagrams show how 
admirable is the distribution given at extreme grade of expan- 
hy The absence of excentrics shortens the 
5 meats 2207 in the length of the ship, and gives several other 
ious advantages. 


General offices and corridors... ... ... .. S44 

- The current for these lamps is led from the dynamo 
room to the dividing switchboard and back again by a pair 
25.0 
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RAILWAY MATTERS. 


We may direct attention of our readers to the article “On 
Economy in Railway Construction in India,” which will be found 
on page 469. 

A DESPATCH on the Eastern Railways Question says :—‘‘ The Bul- 
garian railway junction will cost about 20,000,000f., and that the 
money will be provided from the proceeds of a tax ontrade licences,” 

THE new extension of the London and North-Western Railway 
from Sutton Coldfield to Lichfield, which brings the latter place 
into direct railway communication with Birmingham, was opencd 
for passenger traffic on the 15th inst. 

On the 10th inst, a conference was held in Great George-street 
of the and solicitors to the amy 63 railway companies 
in the United Kingdom with reference to the Bills promoted by 
them for the revision of their rates and tolls. After two hours’ 
consultation it was resolved to leave the future action of the com- 
panies in the hands of their solicitors, It is generally believed 
that the committee of selection will form a strong committee, to 
which all the Bills relating to tolls and fares will be referred. 

MANUFACTURERS in the Midlands are determined not to be outdone 
by the railway companies if they can help it. They are disgusted 
with the manner in which their representations have been received 
by the Clraring House authorities, but this treatment has only 
banded them in closer union. Ata meeting of the Wolverhampton 
Chamber of Commerce on Friday this vexed question was again 
discussed, and the Chamber determined to propose at the spring 
meeting of the associated Chambers in London, ‘‘ That no effort 
be spared to prevent the railway companies obtaining powers to 
increase their present legal maximum charges, cither by terminal 
charges or otherwise.” Nor did the Chamber omit the question of 
canals, They decided to place a motion upon the agenda paper 

e 


ing the Executive to end to secure the reappointment of 
the Select Committee upon Canals. 

At the last meeting of the German Society of Mechanical 
Engineers, Herr Reyman read a paper on the influence of the age 
of locomotives upon the cost of keeping them in repair. He took 
the ground that the average expense of repair did not increase 
with the age of the locomotive, but was practically constant, even 
though we include under the head of repairs cases where large 

rtions of the locomotive have to be actually renewed. He based 

is conclusions ee a large y of statistics mainly from the 
Berlin and Hamburg Railroad, the general result of which was 
that though the —- age of the locomotives in use on the road 
between 1875 and 1883 had increased in the proportion of eleven 

ears in the former case to sixteen yearsin the latter, and the average 
for the boilers from eight in 1875 to twelve in 1883, there had been 
no increase in the expense of repairs, either per locomotive or per 
mile run. What slight variations there had been from year to 
year were due to purely accidental causes. 


On Sunday a new bridge, carrying the Great Northern Railway 
across the Witham, near the Grand Sluice, Boston, was tested, an 
med for traffic. The bridge, one-half of which has been com- 
leted, is a handsome iron girder and ag structure. It 
consists of three spans, 120ft., 60ft., and 100ft. long respectively. 
The vertical supports are iron cylinders, and at the ends the bridge 
rests on brick piers. The cost of the work will be from £12,000 to 
£14,000. The contractor is Mr. Matthew Pitts, of “ey 4 
Ironworks, Leeds, the brickwork —— a sub-contract by Mr. 
Sherwin, of Boston. The testing of the bridge took place on 
Sunday, to avoid hindrance to the traffic. The alterations to the 
tt way were made by a large staff of men, and the final 
were taken under the superintendence of Mr. C. Kirby, chief 
engineer of the district, and by Mr. C. W. Phillips, second engineer. 
A single engine and tender were run over the bridge, which did not 
show the slightest vibration; and then two engines and tenders 
coupled together, weighing 132 tons, were run over. The utmost 
deviatien, as shown by the levels and gauges, was gin. in the centre 
of the longest span. Mr. Kirby was satisfied with the test. 

On Wednesday evening, shortly after six o'clock, a collision 
occurred at the West Croydon station of the London, Brighton, 
and South Coast Railway. It seems that at the time mentioned 
the 3.40 p.m. ME est > lu train from Epsom to Willow- 
walk had arrived near to the West Croydon.railway bridge when 
the rear brake-van was suddenly run into by the engine of the 
5.55 up r train from Sutton to London Bridge. Such was 
the violence of the collision that it sounded to ms a quarter 
of a mile distant like an explosion. The effect on the g train 
was that the centre trucks were piled one on top of another, while 
several were smashed to atoms. Two of the company’s servants— 
the guards of the goods train, named Duffin and Frost—received 
serious injuries to their heads and were removed to the hospital. 
Some of the passengers suffered severe shocks. It is stated that 
the accident would have been far more serious had not Millie, the 
driver of the passenger train, had the presence of mind to apply 
the Westinghouse brake, with which all this company’s trains are 
fitted. The up line was blocked, and the whole of the traffic, both 
up and down, had to be worked on the down line. The cause of 

e accident has not been definitely ascertained, but it is stated to 
be due to a misreading of the dou. 


A GENERAL classification of the accidents on American lines in 
is made as follows by the Railroad Gazette :— 
Collisions. Other. Total. 


equipment . « 8 
N ence in 43 10 58 
obstructions 8 9 1 13 
Maliciously caused — .. 6 6 
Unexplained .. .. .. — 15 
Negligence in ting was thus the chief general cause, covering 
50} cent. of all the accidents ded. A divisi ‘according 


to tees of trains and accidents is as follows :— 


Accidents. Collisions. Derailments. Other. Total. 
Toa ger and a 

freight .. 19 19 
To ht trains 26 39 2 67 
Total eo ot @ 54 8 105 


or 27 per cent., were passenger trains, and 112, or 73 per cent., 
were freight trains. 

A Goop augury for the export trade of Bahia is the network of 
railway communication constantly pe ar itself in that country. 
In the past year three new lines were opened and an extension line 
commenced. In 1881, 52} miles on the main line from San Felix 
* to Tapera was thrown open; last year sixty more miles were opened 
from Ta to Joa Amaro, and the line is now being extended 
another 474 miles, the goal of the present concession. is line is 
3ft. Gin. wide, and is noteworthy for its precise levels, its minimum 
of oscillation, and its excellent main stations, engines, carriages, 
&c. In an official re on this railway the following remarks 
are made :—‘“‘ The entire construction of the line reflects the highest 
credit on the contracting —, Mr. ~~ Wilson, and the able 

e firm here—Hugh Wilson and Son— 


rains, After thorough reconstruction, however, by the native 
Dr. J. Baggi, this 


NOTES AND MEMORANDA, 


During the week ending the 5th inst. the five healthiest places 
were Portsmouth, Wolverhampton, Leeds, Bristol, and London. 

In Greater London 3129 births and 2199 deaths were registered 
during the week ending the 5th inst., equal to annual rates of 32°1 
and 22°5 per 1000 of the population. 

Durine the first ten weeks of the current quarter the London 
death-rate averaged 19°7 per 1000, against 20°8, 20°7, and 20°0 
in the corresponding periods of 1881, 1882, and 1883. 

Tue deaths registered during the week ending December 5th in 
twenty-eight great towns of England and Wales corresponded to 
an annual rate of 24°4 per 1000 of their aggregate population, 
which is estimated at 8,762,354 persons in the middle of this year. 

In London during the week ending the 5th inst. 2385 births 
and 1764 deaths were registered. Allowing for increase of popu- 
lation, the births were 203 and the deaths 95 below the average 
numbers in the corresponding weeks of the last ten years. The 
annual death-rate from all causes, which had been 19°7 and 
22°3 per 1000 in the two preceding weeks, rose to 22°9 last week. 

CANVAS bags, and, presumably, canvas clothes used by men 
in wet work, can, it is said, be made as impervious to moisture as 
leather, by steeping it in a decoction of one pound of oak bark with 
fourteen pounds of boiling water, this quantity being sufficient for 
eight yards of stuff. The cloth from which the bags are made has 
to soak twenty-four hou:s, when it is taken out, passed through 
running water, and hung up to dry. 

DurinG the week ending November 22nd, 1884, in twenty-nine 
cities of the United States, having an aggregate population of 
7,078,300, there were 2825 deaths, which is equivalent to an annual 
death-rate of 20°7 per 1000. The rate in the North Atlantic cities 
was 191; in the Eastern cities, 21°0; in the Lake cities, 18°6 ; in 
the river cities, 20°2; and in the Southern cities, for the whites, 
23°3, and for the coloured, 30°9 per 1000. Of all the deaths, 34°8 
per cent. were children under 5 years of age. 

In Norway and Sweden accumulations of moss, often more than 
a foot thick, and half decomposed, serve to make paper and mill- 
board, as hard ‘as wood, blocks of which, formed by the hydraulic 
press, may even be turn:d in the lathe and polished. This sub- 
stance is said to possess the good qualities of wood without the 
defects, such as warping and splitting, so that it is suitable for 
making doors and windows. Plant has, it is said, been laid down 
in Sweden for working up these deposits of a hitherto waste sub- 
stance into a useful material. 

Ir the practical or public ae of the use of electricity 
is to proceed as slowly as did that of gas, there is time yet 
left for plenty of alterations and inventions to make it a commercial 
success. Common illuminating gas was first made by Dr. Hale in 1726; 
then Watson in 1750, Lord Dundonald in 1786, Murdock in 1792. 
Murdock was about the first to lay it on in pipes. Windsor 


d| formed the first gas company in 1803, and lighted Pall Mall, 


London, 1807, the streets of London and Paris in 1815, Baltimore 
in 1816, Boston in 1822, New York in 1825. 


ProrrssoR HERMANN’S apparatus for the valuation of lubricants 
consists of a perfectly cylindrical shaft about 10 cm. in length sup- 
ported in two journals carried by a branched support which turns 
on a hinge, so that the shaft can be adjusted at an angle of 5 to 
10 deg. to the horizon ; the w end of the shaft carries a handle, 
whereby it can be rotated. To use the apparatus, a bent piece of 
the same metal as that to which the lubricant is to be applied, 
is placed astride of the shaft, and suitably weighted, and the 
number of turns of the handle requisite to cause it to slide along 
the shaft for a given distance with various lubrication, are noted. 
The greater the distance travelled for a given number of revolu- 
tions of the shaft, the more efficient the lubrication. 

Some interesting data are drawn from a comparison of the prices 
of glass at various periods since 1702. In that year, the Plumber 
and Decorator says, a er metre of glass cost 165 silver livres ; 
in 1802 it cost 205f., and in 1884, 40f. A four-metre square of glass 
cost, in 1702, 2750 silver livres ; in 1802, 3644f.; and in 1884, 227f. 
The increase in acy noted between 1702 and 1802 marks the 
increase in price of all articles which com eee in the eighteenth 
century; but from 1802 the price of manufactured glass has been 
on a continuous declining scale. In still more recent years the 
quotations of large glass have still further fallen off. In 1873a 
ten-metre square of glass cost 1200f.; last year it was to be bought 
at 830f., and a still lower level will no doubt be reached as the 
processes of glass manufacture are perfected. 

A NEW process in tin-plate making consists in operating by 
mechanical means upon the sheets of metal emerging from the 
bath in which they are coated as to dispense with ‘‘ the wash-pot 
or brushing over,” and to yield covered sheets free from scurff and 
imperfections, and with a better finish than ‘is otherwise given. 
This is accomplished by causing the sheets as they emerge from the 
bath to be guided by rollers, covered with molten grease so as to 
avoid exposure to the air, between washing rollers kept covered 
with molten metal. The washing rollers do not bear on the sheet, 
but are so closely adjusted as to wash off the scum and refuse on 
its surface. On leaving the washing rollers the plate, still ing 
through a bath of grease to prevent exposure, is passed through 
finishing rollers to remove the excess of metal, and finally through 
a pair of improving rollers which bear against each other by means 
of springs, and thus lightly nipping the sheet between them, impart 
a smooth surface and finish to the metallic covered sheet. 

Tue only zinc works in Spain belong to the Société Royale 
Asturienne. They are located at Arnao, near Aviles, in Asturias, 
in a small coal basin, separated from the central coal basin. These 
works treat ores coming from the provinces of Santander and 
Guipuzcoa, with twenty-two Belgian furnaces, blende roasting 
furnaces, and a sheet zinc rolling plant. In 1881 320 men were 
employed. In 1881 the production was 4910 metric tons of zinc 
from 13,000 tons of ore, while in the preceding year it was only 
4221 tons. The production of sheet zinc was 2125 tons. In 1881 
the export ‘of spelter amounted to 1743 metric tons, of which 
1515 tons went to France and 228 tons to Cuba. It appears, there- 
fore, that the consumption of Spain is 1042 tons of spelter and 
2125 tons of sheet zinc—a total of 3167 tons. In 1881 the export 
of zinc ore was 39,774 tons, of which 31,227 tons were calamine 
and 8547 tons were blende. Adding to these figures the 13,000 tons 
treated at Arnac, a total of 53,834 tons is reached, or more than 
10,000 tons more than the production returned by official statistics. 


IN an article ‘‘ On the Recovery of Tin and Iron from Tin Plate 
Scrap,” by Dr. Czimatis—-Chem. Zeit. 1884, 678—the author says 
it is not ible to obtain a complete separation of the iron and 
tin by p ing according to the various methods which depend 
upon bringing the scrap to the melting aes of tin, which is then 
removed in the molten state by mechanical means, such as re- 
volving the scrap in a drum with sand, or by use of a centrifugal 
machine. The iron which is left contains so much tin as to be of 
little value for working up in the furnace. The salts of tin 
obtained by treating the scrap with acid solvents are also too much 
contaminated with iron to render an acid extraction process advis- 
able. Better results, however, should be obtained with Reinecker’s 

rocess, which depends upon the power which caustic alkali has of 
issolving tin when an oxidising agent is present. According to 
this ye, the scrap is cut up into s fragments, treated in 
revolving drums with caustic soda for the removal of grease, and 
thence transferred to other drums, to be acted upon by a solution 
of oxide of lead in caustic soda. The re-action which occurs may be 
1 by the equation: Sn + 2NaOH +2PbO = Na,SnO; + 

+ H,O, and since, to a great extent, this is prevented from 
taking place by atmospheric carbonic acid, Reinecker has devised— 
Chem, Zeit. 1884, 509—a suitable apparatus for the purpose. The 
lye containing stannate of soda is separated from the finely divided 
the former to be worked up in the most convenient manner, 

the latter to be oxidised and employed in subsequent operations. 


MISCELLANEA. 


A PAPER was read last week at the Society of Arts, by Mr. A. 
Jurgens, and both it and the discussion upon it showed that 
butterine, or oleomargarine, is now an artificial material better 
than much of the common article sold as butter. 

Tue largest casting ever made in Canada, it is claimed, was 
made, says the Liverpool Journal of Commerce, on November 25th, 
when one of the large pump cylinders for the Toronto waterworks 
pene engine was successfully cast at Messrs. Inglis and Hunter's 

oundry. 

TELEGRAPHIC communication has now been established between 
the Sunk Lightship and the shore at Ramsgate. The messages are 
conveyed direct to the local post-office. This lightship will be 
connected with several others, and it will enable assistance to be 
despatched dist d vessels with much greater promptitude 
than heretofore. 


THE Ventnor Local Board, at a = held on the 15th inst., 
resolved to give their surveyor—Mr. R. 8. Scott, C.E.—an 
honorarium of £100 in recognition of the special services rendered 
by him while acting as engineer for a Bill, which passed through 
Parliament last session, empowering the Local Board to construct 
@ new promenade pier, roads, and other town improvements. 


THE Philadelphia Medical Reporter says:—‘‘It is a sad com- 
mentary on the water we driak when we read that the mortality 
in the trout exhibit from the Eastern Station of the Pennsylvania 
State Fish Commission, which came near depopulating the two 
tanks in which they were placed at the Pennsylvania State Agri- 
cultural Fair, is attributed mainly to the impurities in the Schuyl- 
kill water.” This need not be any indication of the potable 
character of the water. 


Tue lighting of a tion of the business and fashionable 
quarter of Berlir by electricity has gained many friends. The 
contract with Messrs. Siemens and Halske, which has been several 
times renewed, expires on the 1st March, 1885, and the authorities, 
in view of the general approval, intend to continue the lighting. 
It is not known whether the town authorities will undertake it 
themselves, or hand it over to private undertakers, more than one 
of whom have tendered. 


TuE Director of Navy Contracts—Mr. John Collett—has been 
conferring with the Dudley Chamber of Commerce this week upon 
the Admir:lty contracts. Mr. Collett’s attention was called to 
the fact that the East India Company’s breaking strength of cables 
was higher than the Admiralty’s, and that the latter was not high 
enough to secure the best iron and workmanship, since ordinary 


‘iron would stand the Admiralty tests. The standard would be 


sufficient if the tensile stress remained, but the breaking strain 
wanted increasing 50 per cent. Other poiats were raised, and Mr. 
— visit was held by the chamber to have been most satis- 
actory. 


M. A. Dumont has brought before the French Academy of 
Science a project for constructing a sewer 152 kilos., or about 100 
miles long, from Paris to a covered reservoir below Herblay, on the 
right bank of the Seine, and between Dieppe and Tréport, to con- 
vey to sea the sewage of the French metropolis, pumping stations 
being established at Eragny and Sérifontaine. It is estimated that 
for two-thirds of the year almost the whole quantity of sewage 
will be absorbed by irrigation without its reaching the sea at all. 
The cost of the undertaking is estimated at 60,000,000f.— 
£2,400,000—while the expenses of the pumping stations would be 
covered by the sale of sewage for irrigation. 


Or “‘ Calvert’s Mechanics’ Almanack and Workshop Companion” 
we have received the edition for 1885, its twelfth year of publica- 
tion. It is, as usual, a very cheap and most useful little publica- 
tion for all those whom it addresses, and can be obtained any- 
where for 4d. ‘“‘The Artizans’ Year-book and Engineer and 
Building Trades Almanack for 1885” is another publication of the 
kind, and appears now for the sixth year. ‘‘The Marine Engi- 
neers’ Annual and Almanack for 1885” is a somewhat more 
special and ambitious publication, and contains useful information 
and tables for seagoing engineers and others, dates, tide tables, 
accounts of new ships, fast passages, engineers’ yarns, and weights, 
measures, and rules. It also contains some useful articles on 
different subjects. 


THE clectric light has recently been successfully introduced by 
Mr. Wilson Hartnell, Leeds, at Ferney Mill, Todmorden—Mr. 
Charles Crabtree’s. The whole place is lighted from one dynamo 
machine, supplying currents to some 268 20-candle power Swan 
incandescent lamps, each taking an electro-motive force of 110 
volts. In the shed are some 500 looms, all of which are well 
lighted by these lamps, and the warehouse and other adjacent 
buildings are vo ag ewe gen in this manner. The dynamo is 
one of Crémpton’s latest improved type, the speed of which is 
480 revolutions per minute. This is driven direct from the main 
shaft driving the other machinery, and the lamps burn very 
steadily, owing to the large flywheel of the engine. 


Writinc to the editor of the Standard, in reference to the 
London Milk Supply from Holland and the keeping of milk sweet, 
by icing or other means, a correspondent says : ‘‘I repeatedly saw 
the late Mr. Andrew Crosse, in his laboratory at Fyne Court, 
make experiments in subjecting milk to electric action, whereby 
it was kept sweet for weeks together. In the ‘Memorials of 
Andrew Crosse,’ p. 219, the very simple arrangement is de- 
scribed :—‘ Two cylinders of sheet zinc and sheet iron are severally 
placed in two porous earthenware tubes, open at the top, closed 
at the bottom, the same being filled with water, and connected at 
the top by a copper riband. The earthenware vessels are placed 
in the fiuid (milk or other), and the electrical action intiaiodintele 
commences, and the fluid becomes antiseptic in a few hours.” 
* Milk has been kept sweet for three weeks by this process in the 
middle of summer,’ p. 221.” 


THE following information is given by the Sanitary Enginecr 
from Mr. Dexter Brackett, Assistant City Engineer-of Boston, in 
reference to the breakage of cement lined water pipes connected 
with the Mystic supply. ‘‘The pipe distribution system of the 
Mystic works was originally laid in 1864-68, with wrought iron and 
cement pipe. In Charlestown, where the pipe system is controlled 
by the city of Boston, the greater portion of the cement-lined pipes 
have been replaced by castiron. The cities of Somerville and 
Chelsea own and control their pipe systems. Their cement-lined 
pipes are in a very bad condition, and recently there were thirty- 
nine breaks or bursts in the Somerville mains in about two weeks. 
These bursts occasion a a waste of water, and as this water is 
supplied by the Boston works, the Boston Water Board is desirous 
of having some steps taken to remedy the trouble. As is the case in 
many small cities, the cost of relaying the pipes is a serious obstacle 
to the prompt remedying of the trouble.” 

In their iron trade report, Messrs. Bolling and Lowe say iron 
and steel are 10 to 15 per cent. lower in value than they were at 
this time last year, with the sole exception of rails, which, since 
January last, have advanced considerably. This has not been 
caused by an increased demand, but by a combination between 
makers, which is still maintained. The following shows that the 
total quantity and value of exports of British iron and steel during 
the first eleven months of 1882 were 4,062,215 tons, £29,301,039 ; 
in 1883, 3,765,192 tons, £26,517,163; in 1884, 3,267,490 tons, 
£22,707,708. Tin, lead, and copper have participated in the fall, 
and the returns from shipping investments are steadily declining. 
Great Britain is, of all civilised countries, the one which is least 
or, in other words, least able to feed her popula- 
tion without largely calling upon foreign nations for assistance, in 
return for which she offers them manufactured goods, and the pro- 
ducts of her coal mines. -The ex of coal are continually 
i i hed a total of 21,685,801 tons—£10,095,808— 


for the eleven months of this year. 


| 
Accidents are thus recorded to a total of 153 trains, of which | 
Mr, G. W. Ross; and when one considers the climate and surveys the 
wilderness through which parts of the line run, the nature of the 
7 and its soil, the hills and consequent a and the 
difficulties and the cost of transport, it seems marvellous how so 
complete and neat a job could be executed and maintained with /2 
ough xecision.” Another new line is the Santa Amaro Railway, 
w has been constructed by a Brazilian engineer and opened to t 
the public, disappeared a few days after, as far as the rails were 
carries its ic satisfactorily. 
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THE VICTORIA ELECTRIC LIGHTING INSTALLATION—DETAILS. 


MESSRS, R, E, CROMPTON AND CO., ENGINEERS. 


Fie 5 Section on line CD 


(For description see page 459.) 
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COMPOUND CONDENSING TANDEM ENGINES, 


MESSRS, SIMPSON AND CO., GROSVENOR ROAD, PIMLICO, ENGINEERS, 


ELEVATION 


We illustrate above a 120-horse power horizontal tandem 
engine constructed by Messrs. Simpson and Co., of Pimlico, for 
the Gillingham Portland Cement Company, near Chatham, 
where it has been at work for the past two years driving machi- 
nery in connection with cement making. The cylinders are 


Fic 


14}in, and 24in. diameter, with a stroke of 24in.; both cylinders 

to bed plate, which also forms the receiver 
and low-pressure cylinders The bed plate 


nection between that and the crank shaft bearing being formed 
by a frame in which the bearing is cast, The engine, which 


runs at 100 revolutions per minute, is provided with a very 
heavy fly-wheel, as its principal work is in driving millstones at 
a high velocity. There is a jet condenser and an air pump 
worked by an excentric attached to the engine. The cylinders 
are fitted with variable cut-off plates working on the backs of 


Diameter and stroke of low-pressure cylinder, ; number 
of revebutions per minute, 110; 

the main valves, that on the high pressure being adjustable b: 

hand whilst the engine is at work. The piston vod, crank o4 

and valve spindles are all made of steel, and the engine is well 

designed, having ample bearing surface, and is one well adapted 

for high speed. 

Messrs. Simpson and Co, are to be congratulated on having 
designed such an exceedingly neat and compact form of tandem 
engine, whictr not only occupies a small space in comparison to 

economical 


the power t is also i 
but very in steam 


New Dock at Boston.—A new dock, which has been constructed 
at Boston, at a cost of £120,000, was opened on the 15th inst. The 
entrance of the first vessel, the Myrtle, of Sunderland, a screw 
steamer of 1800 tons, was watched by many thousands of people, 
including the Mayor and several members of the corporation. It 
—— a large coal trade will take place from Boston, 
which is now by far the nearest port of the collieries of Notting- 
ham and South Yorkshire, and the nearest for the great 
commercial centres of the Midland Counties. e shall givea full 
account of the works in an early issue. 


NaTuRAL Gas v. Coat.—The steadily of natural 
in Western Pennsylvania, West Virginia, and Ohio, for manu- 
i re as well as for lighting, suggests the possibility 
that its employment may soon have a depressing effect on the 
of country. itts! per, referring is matter, says: 
so far as natural ye — to the manufacture of iron, 
steel, and glass, the quality of the products is rather in its favour. 
For stean raising it is very superior to solid fuel, not merely in the 
lessening of labour and freedom from ashes, but in that the heat 
can be more equally distributed lengthwise and around the boilers 
to the benefit of the latter in the matter of safety and durability. 
It is safe to say that the use of gas fuel in this locality now supplants 
the use of several thousand tons of coal each week, and there is no 
doubt that the use of gas fuel will increase in the near 
future. Coal proprietors who have de ed upon manufactories 
for their business already feel the | rivalry of this wonderful 
and valuable agent for the industries, and this competition between 
coal and natural gas can only 
yrure, 


be measured by the gas developments 
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LETTERS TO THE EDITOR. 


COOPER’S HILL COLLEGE. 

Srr,—In several letters in your columns on this subject I have 
remarked the assertion that Cooper’s Hill College is maintained 
more or less ‘‘ at the cost of the public,” or “‘at the expense of the 
taxpayer.” Without qualification, these expressions are mislead- 
as the College being in England, those not intimately acquainted 
with the facts—probably the majority of your readers—will at 
once surmise that it is the British taxpaying public who is thus 

lcted. It is therefore only fair to clearly state that this is not 
the case. Any deficiency of expenses incurred in working the 
College is wholly reimbursed by the Government of India. In 
particular I may note that no one would gather this from the 
terms of Professor Shaw’s original letter on this subject. Whether 
or not it is a fair charge on the revenues of India is a matter of 
opinion that can be adequately judged of only by those who have 
formed their opinions on the subject from actual experience in 
India. I altogether deny the ability of mere doctrinaires and pro- 
fessors of theoretical engineering for doing so. My own opinion is, 
that while the College has not been altogether the success it was 
intended to be fi ially, yet the annual charge on the Indian 
revenues due to recurring deficiencies is a mere fieabite compared 
to the advantages obtained to the public service by having a body 
of men thoroughly well educated to fit them to become successful 
civil engineers after due training in India. The Cooper’s Hill men 
have not yet had the opportunity of showing what they are capable 
The senior men of them are only just commencing to emerge 
from the ranks of assistant engineers, and get executive charge of 
divisions. It will still be some years before they will get the really 
important works into their hands. I, for one, believe that then 
they will be quite capable of rendering a good account of them- 
selves. Even now-a-days they have the ability to at least escape the 
charge of utter imbecility in their work that so frequently distin- 
guished many of the hard bargains in the employ of Government 
as civil engineers prior to the great clear-out of October, 1879. As 
an example, I have known cant put on the inside instead of the 
outside rail of a railway curve; but the civil engineer in charge was 
not a Cooper's Hill man. 

There is a small clique of disappointed civil engineers in the 
Public Works Department, who so frequently vent their chagrin 
and spite by attacks on both Royal Engineers and Cooper’s Hill 
men, that I am not surprised to see the indirect effect of this 
unscrupulous and indiscriminate abuse now reflecting itself in the 
columns of journals at home; but in the end it can only reflect 
itself on its authors. 

Employed as an engineer in India, though belonging to none of 
the contending or interested parties, I will, with your permission, 
sign myself IMPARTIAL. 


Sre,—I will use but a very short space in = columns, but 
s2eing that after all this controversy on this subject none of your 
correspondents have touched the one chief point of interest to 
engineers, and which shows the absurdity of the Government 
_— I must say a few words, namely, that as soon as the 
per’s Hill College was started for the preparation of cheap 
engineers the Government increased the salaries which had been 
previously offered, and failed to attract good engineers in any 
number by from two to three times. They refused to pay first- 
class men fair salaries, established a College, and then found the 
Cooper’s Hill men must be paid as much as though they had 
educated themselves. The College is thus a letely additi 


and unnecessary outlay. ONE OF THE STANLEY BRIGADE. 
December 17th. 


THE PROSPECTS OF YOUNG ENGINEERS. 

Srr,—I have read with interest the letters from your corre- 
spondents on the above subject. More particularly was I struck 
by the letter of ““W.” in your issue of August 29th. In your 
answers to correspondents you say that “‘ there is no more chance 


' of employment without interest in Australia than there is here for 


engineers.” This remark may apply to the large cities, such as 
Sydney or Melbourne; but they form a very small part of the field 
in which engineers in Australia look for employment. S; i 
of myself, I certainly have no interest to help me on; but have 
never, since starting on my own account seven years ago, had any 
difficulty in obtaining employment at remunerative prices. I 
should mention that during the time stated I have been 

on surveys for different departments and also individuals. 

I was surprised, in reading “‘W.s” letter, to see the small 
salaries given to civil engineers in England. He also speaks of the 
difficulty in obtaining employment there. That an “‘ accurate 
surveyor” should receive only £60 to £100 completely “‘ knocked ” 
me. The usual wages paid to labourers in Queensland, which 
colony I am better acquainted with than the others, is 45s. 
a week, or £117 per annum. In a railway survey camp, for 
instance, a chainman gets £3 a week, out of which, after 
paying for his rations, he clears £2 10s. The surveyors 
themselves are paid from £500 to £700 per annum. Most of 
the surveyors in Australia are employed on contract work for the 
Lands Department. The rates paid vary according to the diffi- 
culties encountered. Where the jungle is dense and the niggers 
troublesome, making it necessary for every man to carry his 
“* shooting iron,” very high rates are paid. I have known a sur- 
veyor, under unusually favourable circumstances, to do £80 worth 
of work in one dz, with only one man to help him. This was in 
Victoria, when the rates were higher than they are now. Asa 
rule surveyors, like sailors, are a very improvident class, and 
frequently lead people to suppose in q that they are very 
badly off; but I never knew a really hard-working man—unless a 
hard drinker, which many of them are—to be unable to make a 
fair income, taking one year with another. In stations where 
dam-making is going on, a man with a fair knowledge of levelling 
and calculating earthwork would have no difficulty in obtaining 
employment at from £3 to £4 per week. I have known an engi- 
neer to have several different kinds of work almost thrust on him, 
although he openly professed to understand one branch of i- 
neering only. He had in hand at one time the supervision of the 
erection of two sugar mills, an iron bridge, the improvement of all 


the roads in a district forty miles long, &c. &c., and told me that | 5-2 G. 


he wished his various employers would not ask him to do so much, 
but that he did not like to disappoint them. As he was paid 
separately for each piece of work, you may be sure he would not 
refuse anything he could find time to do. In the same district, 
the Divisional Board invited applications from men willing to 
carry out the duties of clerk of works, and received only two 
replies. The salary was £350 per annum. I could give you 
hundreds of instances where men who were anything but accurate 
surveyors get from £4 to £6 per week. 

I must apologise for encroaching so much on Dey space, but was 
induced to do so, as from your replies to “‘ W. J. B.” and “‘ E. R.” 
it might be inferred that in any part of Australia engineers cannot 
find employment, whereas your remark applies only to the large 
cities. I shall be glad to furnish further particulars to any of 
your readers who may be desirous of hearing about the prospects 
of young engineers in Queensland, and enclose my address. 

October 15th. As. 


THE EFFICIENCY OF FANS. 


Srz,—A controversy seems to have raged for some time past 
regarding the work done by ventilating fans. I fear Prof. 
Herschel’s somewhat obscure utterances on the subject have not 
cleared away much of the fog that appears to hang round it. I 
am glad to observe the very sensible Jetter printed in your last issue, 


in which Mr. RK. Snowdon warns your readers that the pressure 
which the end of the pipe ing to the pressure is 
placed. Ties is a int that be tx & 
making any tests of such machines. 

Of course the main part of the useful mechanical work done in 
actual mine ventilation is done in overcoming what is termed the 
“drag,” that is the resistance to the passage of the current or 
currents of air through long and tortuous passages; this drag being 
due to friction against the walls and to viscous friction, and to 
eddies generated in the air current by its being broken up by the 
very numerous irregular projections and hollows in the of the 
passages. 


But this is not the question that has been discussed lately. The 
question is, How to measure the work done by a fan eye rey 


corresponding to 5 as supposed by Professor Herschel, because 


I consider it quite certain that most of the kinetic energy of outflow 
is spent in overcoming frictional and eddy-making resistance in the 
outside atmosphere, being eventually converted into heat. 
Mason College, Birmingham, Rosert 
December 9th 


ELECTRIC LIGHT CABLES, 

Sir,—I am glad to see, by Principal Jamieson’s and Mr. Becking- 
sale’s letters to you, that they confirm the accuracy of the practical 
information I communicated through your columns on this subject. 
But as Mr. in has called in question my knowledge of 
chemis' ot ou will allow me room for a line or two of 
explanation. far back as 1838 I erected a laboratory for the 


of any measurement of frictional or eddy r 
fan itself. To me this seems a simple enough question, if we 
neglect the work done on friction in the passages of the fan itself, 
which portion of the work done is certainly in all practical cases a 
very small fraction of the whole, and which can in any case be rough] 
allowed for by multiplying by an estimated coefficient of frictional 
efficiency. 

All that has to be done is to go back to plain and well-under- 
stood hydrodynamic and thermodynamic principles. If the pres- 
sure at entrance be p, and the volume entering the fan per second 
be V; the air being driven in by the pressure of the air behind it, 
the work so done by the atmosphere in driving air through the fan 
isp V. If the pressure at exit be p, and the volume discharged 
from the fan per second be V2, then we have similarly the work 
done by the outflowing air on the atmosphere is p, Vy. If W be 
the work done by the fan per second in driving the air 
itself, the whole gain of energy per second on the part of the air in 
passing through the fan is W + p V — py Vo. 

This energy gained or work done on the air is spent in three ways: 
The first part is very small, and may be taken first because it is 
simplest to consider—it consists in the raising or lowering of the 
level of the air. For —— sake, consider aed the Seog 
opening is higher than the suction opening, so that positive wor! 
raising the air through, say, a height h. If V be mea- 
sured in cubic feet and pin pounds per square foot and A in feet, 
and if w be the weight im pounds per cubic foot of the air at the 
density it has at entering, then the work done in raising it is w V A. 
The second part is its increased energy of resilience, or the work 
done in compressing it. Since p and po are never different, except 
by a quantity bearing only a very small ratio to either pressure, 
we may take the mean pressure during this compression as 
a , and thus the work done in compressing the air is 
4 (p + p.) (V V3). 

The third of the gain of energy is that represented by in- 
creased oe of motion, i.c., increased kinetic energy. The 
velocity at entrance in feet per second is yit A be the suction 


area in square feet; and the velocity at discharge is similarly 2 if 
A, be the discharge area where the pressure p. is measured. 
gain of kinetic energy is, therefore, 

29 (4) 
—each of which may in special cases become negative, for example, 


as when h is negative, meaning that the discharge outlet is lower 
in level than the inlet—to the amount of work done on the air; 


or the work done by the fan per second is 


This equation is true, whatever be the thermal conditions under 
which the work is done. But it becomes much on se} if we assume 
thatthe air passes through the fan so tage! thatit has notime either 
to take up from, or lose to, the walls and blades of the fan any 


purp of carrying on private investigations into scientific 
matters. It was in this laboratory that the first effort was made 
by man to determine the amount of force exerted by the —— 
of gases. A detailed account of these experiments was published 
in the Edinburgh Philosophical Journal of 1843. But it is my 
knowledge of chemical analysis which Mr. Lorrain calls in question, 
and he writes: “ It isabsurd to talk of thot action set up b 

any natural process between the metallic of the quartz an: 

the lead,” and he asks me ‘‘ to mention the electfolyte and give 
equations for their reaction.” Now it would have been just as 
wise of Mr. Lorrain if he had asked me to give the electrolyte and 
equations for the process by which diamonds are made in the 
bowels of the earth. The following practical information is more 
to the point in hand:—Upwards of forty years ago I saw a cast 
iron water pipe lifted out of the streets of Greenock, where part of 


h | it had lain in a small bed of sand which crossed the path of the 


pipe. On the exterior of it, at the part where it lain in the 
sand, there were attached to the pipe nodules which were con- 
glomerates of sand and oxide of iron. Inside the pipe, opposite to 
each of the outer nodules, there was a ing nodule 
formed of oxide of iron. These inside nodules were in shape like 
those found in cavities in hematite. It was self-evident that the 
inner nodules were produced by a galvanic action, which came 
through the body of the iron of the Pipe from the nodules of sand 
and iron oxide on the outside of the pipe. This formation of 
nodules in iron water pipes, and consequent destruction of the pipes, 
is not peculiar to this country. It occurs in other lands where 
iron water pipes are used. As to lead pipes, I have never seen the 
sand adhering to them except when fsa had been lime among 
the sand. The P of .~ which have lain in 
sand some time is, that the surface of them is covered with a 
multitude of small holes like pock-pits on a man’s face; and if the 
pipes lie long enough in sand they are entirely consumed by this 
galvanic action. If these facts had been known to Mr. Lorrain I 
think it improbable that he would have laid so many important 
December 15th. 


TIDAL ACTION. 

Srr,—At last, after a series of letters which can hardly have 
been interesting to your readers, except as i of epistolary 
meee Iam sanguine that I have brought Mr. Boult to bay. 

e wishes now to learn “‘ upon what facts Mr. Snowdon’s opinions 
are based.” They appear to him to be “‘ very misty and Sg 
and he hopes I “‘ will make them more definite as facts, and not 
assumptions,” that is to say, we must hark back to my very first 
letter upon this subject. I therein pointed out what erred 
most of those conversant with the nature of wave undulations 
generally would have little difficulty in understanding, and at the 
same time I based what I said regarding ordinary aqueous waves 
upon a.solid foundation of facts, which are verifiable by anyone 
interested who will observe them in the manner I suggested ; and 
then I pointed out the complete analogy between these and their 
huge analogues, the secondary tidal waves, by reference to maps 
of the cotides, which show the position of the it of any given 
tidal wave at successive stages of an hour in its progress—pretty 
positive facts, which, with the conclusions I drew from them at the 
time, I thought might induce some qualified persons to take an 
interest in the matter. 

Mr. Boult has not been able to point out any facts really at 
variance with what I said, and all that he has written has but 


heat by conduction. Under the condition, the relati 
the change of pressure and the change of volume is 
(7) 7 
Pz» is different from p in a very small ratio. 
Write? = 1-8. Then very approximately 


(1-3)* =1- 
Therefore, we bave with close A VEE 


g d my conviction that there are no well-grounded argu- 
ments to be opposed to my conclusions. Those who have followed 
this discussion will recollect that I pointed out that it was reason- 
able to expect that the tidal waves, as well as ordinary billows, 
were—in a manner which I had not leisure to more than indicate 
briefly—capable of exhibiting-the phenomena of interference, nod 
refraction, and reflection—causes whose existence is certain, and 
may add, demonsirable—are in operation which must produce those 
effects. Mr. Bou!t appears to me to be essentially a practical man 
who must, so to speak, stumble over a thing before he can believe 
in its existence, and I think makes a mistake when he ventures 
upon 

Mr. Boult had a great curiosity from the first to know on what 


A? (1-1°48) ~ A,*} 


when eae, equals the velocity in feet per second at the inlet. 
If h = Oand A, = A, the formula simplifies to 


w=v {ps x 143 } 


v{p 29 x 14 } 
where 5 is the “ height due to the velocity ” at the inlet measured 


in feet, and where p is to be taken in lbs. per sq. foot. p never 
varies much from 147 lb. per square inch, which corresponds to 
about 400in. of water gauge. The difference of pressure is never 
more than a few inches of water gauge, so that 3, which is the 
ratio of this difference to p, is a very small fraction. To express 
this last formula in terms of the water-gauge difference between 
inlet and outlet, let G inches be this difference, so that (p. of) = 
Take also w the weight in lbs. per cub. ft. of air = 3 80 

400 52 30,000 

1 

ft. Ibs. — ins, Ve. ft. 
Ww 52Gm ver {1 50,600 at 


that veetais x 08 x nearly, Then 


where = is to be taken in feet. 

I think that this shows that Professor Herschel’s proposed rule 
is incorrect. The quantity 5.000 small that the sub- 
traction of it may practically be omitted. When the fan is at 
work at the mine the pressure p at the inlet will be below atmo- 


spheric pressure by an amount corresponding to jy Plus the drag 
of the mine—which drag, of course, itself depends on the mere 5 
Professor Herschel seems to assume that the pressure p, at 

outlet is also below atmospheric pressure by an amount s 
ing to 5 the issuing stream of air overcoming the difference of 
pressure by having its velocity slowed down to nothing and its 
sowevar Mad destroyed after the manner of the jet of water sent 
into a hoiler bya steam injector. No doubt this action takes place 


to some small degree, so that p, is probably always somewhat lower 
than atmospheric pressure, but certainly not to the whole amoynt 


Js I asserted that the high-water I described as passing Van 
Diemen’s land at regular intervals becomes, as stated by me, acs gf 
&@ monster wave, and how this wave was produced ; thereupon 
quoted Newton’s law of gravitation for him, and referred him to 
the text books. He then told me that he had not asked me to 
explain the equilibrium theory of tides, but upon what grounds I 
asserted that the high-water which passes Van Diemen’s land 
became simply a monster wave. I then oe him an explanation 
which you printed in THE ENGINEER for November 21st. 

Still Mr. Boult was not satisfied,.and to my surprise he then 
gratuitously quoted from “‘ Brand’s Dictionary of Science,” &c., 
an explanation of the equilibrium theory—as he calls it—of the 
tides, as though I had shown ignorance of the causes, and he again 
wanted to know how the high waves passes Van Diemen’s a. 
&c. Hereupon I pointed out to him that everything connec 
with the equilibrium theory had been present to my mind — 
out the discussion; but it looked like folly to minister to hi 
caprice by attempting a third explanation of the origin of the 
secondary waves. This brings us down to your issue of 12th inst., 
and then I find, with’ a tenacity which is almost incredible, he 
still wants to know “‘ how it is the two irregular primary heaps of 
water and the waves arising from them are produced; and how 
the high water which passes Van Diemen’s Land and nowhere else 

ir, 1 never till now reali t it was necessary to ¢: 

that by the high water which I described as passing Van Diemen’s 
Land and, as I might have added at first if writing for schoolboys, 
Australia, the South end of Africa, ditto America—see my letter 
of 18th ult.—and the intermediate space every twelve hours, I 
simply meant the great primary waves which are tolerably well 
developed in the thern hemisphere, the hemisphere of water, 
and which sweep round the earth in those latitudes in the manner 
I described. Again, notwithstanding what I had stated about the 
refraction, &c. &c., of tidal waves—I hope the reader will bear in 
mind that I am speaking more particularly of secondary tidal 
waves, i.¢., offshoots from the pri upheavals; see my letter 
in ENGINEER of November Sich "he subesnusnlly criticises me in 
this fashion :—* Mr. Snowdon is quite correct in assuming”—this 
assumption (?) happily received favour—‘‘ that the general —— 
of the tides is westward, but is he aware that throughout Europe, 
except in some of the Mediterranean, the progress is east- 

?” and an expert controversialist, » raises irrelevant 
questions, and, as I pointed out the last time he gave me occasion 
to write, manufactures opposition by ascribing to me opinions 
which I never e or implied. 

I gave oe | re pay contribution on this subject in the interests of 
science, ane ba no desire to enter into—and I am sorry so much of 


Deo. 19, 1884. 
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to Mr. Boult “useless to prolong this discussion.” The 
modification my belief has undergone during this discussion 

is one which widens the gap between us, and where in my first 
letter I said, ‘‘I quite agree with Mr. Boult that the funnel shape 
of an estuary has practically nothing to do with high tidal ranges 
simply in virtue of its funnel shape,” I would now say that the 


taper of the es or strait has a great effect in raising or lower- 
ing the height of the wave, rene it is moving from where 
the section is large to where it is , or vice versd. 


In conclusion, I disclaim any intention of sprsking fli tly of 
men eminent in science, such as Admiral Fitzroy, ’Whewell, 
and others; they are worthy of all honour, I am far from having 
disrespect for the lights of other days. R. SNownon, 

Hough Green, Widnes, Dec, 14th. 


Srr,—Will Mr, Snowdon excuse me if I say that I am quite ata 
loss to understand what he m or what his tidal is? 
Perhaps this is my fault; perhaps it is his; but I will take it for 

ted that my obtuseness, not his want of jucidity, are to blame, 

As I understand him, a great monster wave is set up in the Pacific 
every twelve hours ee Mr. Boult has asked whence 
this wave comes; and Mr. Snowdon refers him to the equilibrium 
theory. But the equilibrium theory —_ nothing about monster 

waves, t takes place according 
to that theory is this :—Let E be the 
earth. Then the water is attracted 
at A by the moon, and rises; and at 
B the earth is attracted away from 
the water, which virtually rises; and 
at D OC we have low water. And the 

o ¢ high water may be said to run round 

the earth, in the direction of the 

arrow, aftcr the moon ; which accounts 

for the changes in time of high water, 

the — of the 

e apparent progression of the tide as 

different nsof the seaare brought 

under the moon. This is the est possible statement of the 

theory of the tides, without any reference to the influence of the 

sun’s attraction, the played by continents, &c.; but, so faras it 

goes, the statement is substantially 

accurate. will 

favour me ving a simple diagram 

showing what his notion of the forma- 
tion of a Pacific wave is? My notion is 
that the tide apparently moves round 
the earth, as shown by the dotted lines 
—the full lines A B showing high 

water at one time, the dotted lines C 

and D showing the tidal ition in, 

say, an hour afterwards, ere is no 

sudden upheaval here, so far as I can 

see, and unless Mr. Snowdon means 

“ monster wave” the crest of 

h water—as H in the sketch—I do 

not know what he means. I fancy a small diagram will clear 
Mr. Snowdon seems to think that a wave is suddenly 


salle in the Pacific. Nothing of the kind takes place. There has | f 


always been a displacement of the water level since the moon revolved 

round the earth. The earth is round, and the water elliptical, and 

it has always been so, as shown in my sketch. Cc 
Westminster, December 17th. 


DRIVING DYNAMO-ELECTRIC MACHINES. 
S1n,— With reference to your article last week, may I be allowed 
to say that out of upwards of forty electric governors constructed 


or now in course of construction by my firm, no single one has been 
applied with the intention of maintaining a constant speed of 


motor at all times. In the case of engines driving dynamos for 
are lig hting in series, it is, of course, desirable to reduce the speed 
erably as 


ps are thrown out of circuit, in order to main- 
t current thro the remainder. same 
a ae dynamos for electrotyping, with the baths in 


In the case of incandescent lighting, the in the of 
the engine are not required to be ro large, but the clectrical 
governor is invariably found to maintain a more constant potential 
than a mechanical one, under great variations in load or steam 
pressure, and its use renders a pure shunt machine—always the 
most economical one—a more efficient lator than the best 
compound wound machines usually are. For these reasons elec- 
trical governors must eventually supersede mechanical ones in 
cases where the engine is used solely or mainly for the production 
of the electric current, but their chief merit will only be recog- 
nised when they are employed to govern the lighting at points 
distant from the generating machinery. No speed governor can 

trol the potential at points where there is no machinery, and 
that is the problem with which we shall shortly have to d 


Ferry Works, Thames Ditton, Surrey P. W. Winans. 


[We the more willingly publish Mr. Willans’ letter as it deals 
with governing engines to suit the load and not to maintain a 
uniform 8} —two very different things. It was with the sup- 

necessity, and supposed superiority of electric governors for 
the latter Lp cy that we dealt, having in view also the impracti- 
cable thing which had been brought forward by Mr. Jamieson to 
do what mechanical governors would not do, in maintaining uni- 
formity.—En., E.] 


WHAT IS ELECTRICITY ? 


S1r,—Seeing a letter on the above in your journal of last week, 


by Mr. James Johnstone, I beg to say that I p ded a theory 
re in an introduction to a paper on “ The Qualities of 


for Various Purposes,” read by me before a students’ meet- 
ing of the Institution of Civil Engineers in January last. The 
theory was based on an assumption that originally all matter had 
@ common characteristic, and was com of particles of free 
matter, this name being given by me to distinguish it from matter 
as is usually understood, and t these particles of free matter 
were of the same size and weight, and were constantly in a state of 
motion; and further, that these particles united together in various 
proportions to form groups, usually called atoms; that the number 
of particles in a group gave a characteristic weight and property 
peculiar to all similar groups, thus accounting for the different 
atomic weights and characteristics of the elements known to 
chemists. e next hypothesis was, that the atoms have a motion 
peculiar to themselves, independent of the motion of the particles 
of free matter composing it; and I suggested in my paper an 
analogy between the various planetary systems and the planets 
composing them, the range or amplitude of motion being in the 
one case an infinitesimal, and in the other or planetary system 
many millions of miles, and therefore having a finite value. I 
then — that heat, sound, and other phenomena were the 
results of the courses, motion, or vibration of the atums them- 
selves; whereas the phenomena of electricity, light, &c., were the 
result of the more delicate motions of the particles of free matter 
composing these atoms; and I accounted for an electric current on 
the assumption that the general tendency in nature is to assume a 
level, and that in a circuit or conductor, if the motion of the par- 
ticles of free matter were greater in one part of the conductor 
than another, the result would be a transfer of this motion from 
particle to particle until equilibrium was established. Therefore, 
when we speak of electro-motive force, we mean a relative motion 
of the particles of free matter. Space will prevent my dilating 


any more on the subject, but, in conclusion, I may say that this 
brought forward by me in January, 1884, has been substan 


theory 


tially supported by the th ‘ht forward by Sir Wm. Thom- 
son 4 the following Septem ys address Z the members of 
the British Association assembled at Philadelphia. 

London, December 15th. Epwarp J, M. Daviss. 


HYDRAULIC WHEEL PRESS, 


Sin,—I have been surprised to see in the account of the hydraulic 
wheel press in your last week’s issue that the ent for 
tripping the suction valves of the pressure pumps has been made 


the subject of a recent patent. This plan of stopping the action of 
@ pump at any desired point is very effectual, but there is nothing 
new about it, and about ten years ago I had pumps with trip gear 

recisely similar in principle under my care, the only difference 
Sie that there it was automatic in its action, while in the pumps 
you describe it is not so. 

I do not mention the name of the firm of engineers who made 
these pumps, as I have not their permission to doso, but I was not 
aware at the time that the arrangement in question was the 
subject of any patent, and my object in writing is to point out 
that there is, at any rate now, no novelty in it. 

W. 8. 

Fenchurch House, 7, Fenchurch-street, 

London, December 11th. 


THE PHYSICAL SOCIETY. 


At the last meeting of this Society, held on December 13th, 
Professor Guthrie, president, in the chair, the following communi- 
cations were read :—“ On the Effect of an Electrical Current on 
the Rate of Thinning of a Liquid Film,” by Professors A. W. 
Reinold, F.R.8., and A. W. Riicker, F.R.S., read by Professor 
Reinold. In 1877 the authors communicated to the Royal Society 
an account of some experiments upon the electrical resistance of 
liquid films. The result then obtained showed that there was 
some disturbing influence present, and the authors now find this to 
be the action of the current upon the film itself. The films experi- 
mented on were, as in the original experiments. cylindrical and 
vertical, formed upon two co-axial platinum rings which are the 
electrodes by which an electric current can enter and leave the 
film. The mode of formation of these films, and the precautions 
necessary to keep them from gaining or losing moisture by con- 
densation or evaporation have been already described before the 
Royal Society—Phil. Trans., 1881, Part II. When such a film just 
formed is left to itself it shows a set of colours of different orders 
arranged in horizontal bands. As it thins under the action of 
— these bands gradually broaden out and descend; a black 

soon appears at the top, which likewise extends downwards. 
If a current is now passed downwards through the film the 
motion of the colour bands is accelerated, showing that the effect 
of the current is to assist gravity in thinning the film; the 
black band, however, becomes in part or entirely white. 
This upon examination is found to be due to the fol- 
lowing action:—The film is not directly dependent upon the 
upper ring, but is attached to it by a comparatively thick mass of 
liquid. The action of the current is to transfer liquid in its own 
direction, thus, like vity, thinning the film. The mass of 
liquid, however, on which the film hangs by this same action is 
‘orced down into the black portion, which consequently becomes 
white. If the current be passed upwards, the reverse effects 
occur; the downward motion of the bands is retarded, or, with a 
strong current, reversed. The explanation is precisely the same as 
before; the liquid is transferred ap Lear film in the direction of 
the positive current; it sometimes collects in the form of pendent 
drops attached to the up ring; these increase in size, and 
stream down the sides of the film. Professor Reinold then formed 
a plane film between two horizontal wires. The film was illumi- 
nated by the limelight, and its image projected upon a screen. 
The motion of the bands of colour in the direction of the current 
produced by fifty Grave’s cells was a shown. 

In a discussion which followed upon the transference of matter 
with the current, Professor Ayrton described some experiments 
recently made by Professor Perry and himself, which showed that 
certain metals were ied through mercury in the direction of 
the current. Mr. Boys remarked upon the apparent inertia of the 

The current seemed to require time to develope its action, 
no motion of the colour rings being visible for some seconds after 
making the current. 

Dr. Stone exhibited a tuning-fork interrupter commutator. 
This is an instrument for reversing an electric current through a 
circuit a given number of times per second. From the free end of 
a spring, kept vibrating in unison with an electrically maintained 
fork by an electro-magnet in the circuit of the fork, acting upon 
an iron armature attached to the spring, project two small 
aluminium plates, side by side, but i ted by ebonite from the 
spring and from each other. These are connected by fine wires, 
which do not interfere with the vibration of the spring, to screws 
upon the base of the instrument, to which the poles of a battery 
are joined. The motion of each plate is arrested upwards and 
downwards by aluminium stops, so that there are four such stops 
arranged at the corners of a rectangle. They are connected in 
pairs, diagonally, and each pair is in communication with one end 
of the external circuit. Thus, when the spring is up, the current 
flows to the aluminium plates, and is transmit through the 
circuit in one direction; when the spring is down it flows by the 
lower stops in the opposite direction. The electro-motive force is 
thus reversed in the circuit twice as many times as the fork 
vibrates per second. 

Mr. Lewis Wright exhibited his new oxyhydrogen lantern 
microscope. Details of this instrument will shortly be published. 
Geological, medical, and biological specimens were exhibited upon 
the screen with great distinctness, the definition being singularly 
perfect under the highest powers, 


ON PERSONAL SAFETY WITH ELECTRIC 
CURRENTS. 


By Professor A. E. DOLBEAR. 
THE serious accidents which have occurred within the past four 
or five years through accidental contacts with wires carrying strong 
electric currents have seemed to call attention to the ity of 


discharge had continued for an —- part of a second the 
wire would have been vaporised. discharge is probably equally 
quick when taken on the knuckles, but there is not enough energy 
to hurt anything. in, the amount that will traverse any con- 
ductor, with a given difference of potential between its ends, will 
vary inversely as its resistance, and for the human body it may 
only roughly be calculated. The resistance of the body is very 
great. ny measurements, made with different individuals taking 
000 mand 15,000 but this depends in lange degree upon the 
and 15,000 ohms; but this depends in a upon 
moisture of the skin when contact is made. Hands which are 
ordinarily dry have a high resistance; the same hands moist with 


—— or purposely wetted may lose half their resistance. 


tone, of London, has made man ee 
the resistance of the body may be to 500 ohms or less, by 
having the skin soaked. 


On an are light circuit with forty lamps the difference of 
potentials will about 2000 volts. Ifa man with a dry, thick 
skin were to grasp the terminals at the dynamo, the current that 
would go through him would be ,44%8, = °2 of an ampére, and in 
one second two-tenths of a coulomb would have traversed his arms. 
If the same hands were soaked, the current might be *{{? = 
4 eres, or 4 coulombs per second. In the first case there would 
have been spent in him an amount of energy equal to 2000 x ‘2 = 
400 watts, or more than half a horse-power, and in the second case 

x 4 = 8000 watts, or % 9? = 10 horse-power in the 
interval of one second. Now, any electro-motive force above 
about 1°5 volts is sufficient to decom water, and it has been 
shown that the fluids of the body are better conductors of electri- 
poe 3 than any of the tissue, even the nerves; it may fairly be 
inferred that such a current with such an electro-motive force might 
decompose a notable quantity of the fluids of the body into their 
constituent gases. 

To determine the highest limit of safety would require experi- 
ments which no human beings would be willing to submit to. 
Animals might be employed perhaps; but if 800 volts have at any 
time mois to be dangerous, one may set a lower limit to the 
resistance of the body and determine the current s “Les = 
‘8 ampéres. That result looks threateningly large, but it is 
because the resistance is made so low. I have never found one less 
than 5000 ohms, then = ‘16 ampéres. But that represents 
128 watts—a np pe be energy no one would care to have spent 
in him. After all, what would be safe for one would be entirely 
unsafe for another; so that each individual would have his own 
factor of safety, or the difference of potential which he could work 
with, with impunity. From what we now know it would seem 
if one-tenth of an ampére current body was as much as any one 
could safely have traverse his body for one second. If, then, he 
fixes his minimum resistance, the product of the two will give him 
the electro-motive force which he may feel timidly safe with. 
Thus, if one’s resistance with wet hands is found to be 8000 ohms, 
then 8000 x ‘1 = 800 volts; while if his resistance was only 
1000 ohms, he could only venture to touch wires having a differ- 
ence of potential of 1000 x ‘1 = 100 volts. The ordinary incan- 
descent light circuit would be on his limit. 


LauNncH OF THE BosTon.—The new steel cruiser Boston was 
launched from the shipyard John Roach, Chester, on Thurs- 
day, the 11th inst. One o’clock was the hour set for the launch, 
but for a long time thereafter the Boston refused to move. ‘‘ One 
hundred workmen clanged a wild anvil chorus at all her props. 
Fifteen minutes of hammering, shouting, and confusion went on. 
John Roach jumped down and gave fierce orders. The delay con- 
tinued. The bottle of wine and ail the ceremonies of christening 
the vessel were forgotten. Half an hour passed. Then, ae 
alone, uncrowned, unattended, without ceremony, and apparen’ 
by accident, the Boston slid down the ways and plunged stern 
foremost into the Delaware. Two tugs then rushed out, and, 
having seized the Boston, which lay ike a big steel cigar on the 
water, hauled her, in half an hour's time, 100 yards to port.” 
Secretary Chandler, who expected to be present, was detained in 
Washington.— U.S. Army and Navy Journal. 


REMARKABLE EscaPr.—An is reported 
as having occurred last Friday morning at Treharris Colliery, near 
Pontypridd. The colliery is known as the Harris Deep Navigation 
Pit, and its greatest depth is 789 yards. About 1000 colliers are 
engaged in it. a were — conducted for getting coal 
from the lower or down-cast shaft, and at three o’clock on Friday 
morning five men descended in a bucket. Their names were 
Thomas Dodd, Evan James, Evan Hughes, Thomas Sheen and 
Frank Wright. When they had descended about thirty yards, the 
rope attached to the bucket suddenly snapped. Down ed the 
bucket a distance of over 700 . carrying with it all the occu- 
pants except Dodd. The men fell into the drainage sump, in which 
there were 8ft. of water. They must have been ki before 

hing the bott Dodd held on to the guide rope, and re- 
mained a in the shaft, which was now closed at the top. 
He was able to lower himself down by degrees to within about 
100 yards of the level, and, marvellous to say, retained his hold 
seven hours. He was rescued without having suffered serious 
injury. The colliery has hitherto been remarkably free from 
accident. The cause of the breakage of the rope is inexplicable, as 
it had been cn the drum for the past twelve months, and was equal 
toa strain of 55 tons, while the total weight on Friday morning, 
including the five men, did not exceed 30 cwt. With the exception 
pa and Sheen, all the men were married, and have left 


THE MANCHESTER ASSOCIATION OF EMPLOYERS AND FOREMEN. 
—The annual general meeting of the Manchester Association of 
—— and Foremen was held on Saturday, and there was a 
g attend of s. Mr. Thos. Ashbury, C.E., the 
retiring president, in reviewing the period during which he had 
occupied the chair of the society, stated that remarkable 
progress had been made by the Association during the past 
two years. The membership of the society had during that 
time increased per cent., and the members admitted 
during the past two or three years were connected with 
firms employing no less than 50,000 skilled workmen, whilst the 


J 

roviding safeguards against such mishaps. It is probable that 
caoalebanane has been the cause of most of the accidents reported, 
and it is true that if weak currents only were used nobody could be 
hurt. It is, however, worth while to consider the electrical rela- 
tions of the human body in order to learn where danger lies. I 
have noted in various places the opinions of different persons as to 
what constituted a safe current. In one of the old books it is 
stated a ‘‘a spark 18in. long begins to be dangerdus.” In another 
place one says that a diff of potential of 800 volts is too high 
an electro-motive force for individual safety. 

Now a diff of potential of 1000 volts will not give a jump- 
ing spark the hundredth of an inch long. The electro-motive force 
y= ie a the Holtz electro machine may be as high as 50,000 
volts, and the spark from it will at most give a ——— jerk to 
the elbow and no manner of hurt come of it or o repeated shocks 
from it, so that more than diff of potential must be con- 
sidered in determining what is dangerous about electricity. The 
ability of electricity to do work of any kind, destructive 
siological work as well as any other, depends upon both 

ifference of potential and current strength, and the amount of 
work is proportional to the time also. Now the discharge from a 
Holtz machine through a short wire may give a very strong current; 


for example, let E =. 50,000 volts, R = ‘001 ohm, then ed 
= po my ae ly millions of ampéres; but the wire may show 


no of being injured, for the time of the current passage was 
» probably less than the millionth of a second. If the 


had now in hand accumulated savings amounting to 
£2600. On the motion of Mr. J. Horsley, the retiring vice-presi- 
dent, seconded by Mr. Rawlinson, Mr. Alderman W. H. Bailey was 
unanimously elected —- for the ensuing year. In thanking 
the members for the distinction they had conferred upon him, Mr. 
Bailey pointed out the Association was posed of the most im- 
portant firms in the engineering trades of Lancashire, and there 
was probably no similar association in the kingdom whose members 
employed more energy in connection with steam engines. It was 
also one of the most important technical societies in the kingdom, 
and its — had, for years, been conferring upon the members 
what might be considered high-class technical education. The 
education of an engineer was, however, never finished; he had 
always before him unconquered worlds and lands unkno 

and it was the imperial duty of the engineer “‘to teach d 

nature what her forces are.” In the future the Society would 
exert useful and beneficial influence in the scientific education of 


young engineers. This country had a great future before it, which 
bers might help forward if it was only by extending the knowledge 
of the great causes, the great forces, and the scientific conditions 
of their noble profession, so as to enable the coming engineers 
of the country to hold firmly that which had been achieved. 
Amongst other business before the meeting was the election of 
members—eight new members being admitted—and alterations of 
rules, the principal of which was the substitution in future of a 
past-president in the place of vice-president. Arrangements were 
also made for a conference of the members with Mr. W. Mather 
on the subject of technical education, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Mcssrs. Grrotp and Co., Booksellers. 

LEIPSIO.—A. TwieTmeyver, 

NEW YORK.—Taxz Wittmer and Roozrs News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


and subscribers 
are fact 


i ing this year on Friday, the 26th inst., Tar 
ENGINEER wil be publ on Wednesday, the 24th inst, Adver- 
tisements Sor insertion in that Number should reach the 
Office not later than 6 p.m. on Tuesday, the 23rd, 


TO OORRESPONDENTS. 


*," All letters intended for insertion in THe ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, @ proof of 
good faith. No notice whatever will be taken of anonymous 

*,* We cannot undertake to return drawings or manuscripts 

mn or ; 

“must therefore request correspondents to keep sires 

o8 In order to avoid trouble and confusion, we find it necessary to 
ae that letters of inquiry addressed to the 
public, and ed for insertion in this column, must, in all 
cases, be ac by a large envelope legibly directed by the 
writer to hims and bearing a 1d. postage stamp, in order that 
recived by us may be forwarded to their destination 

notice taken of communications which comply 
with these instructions, 
— substance of your letter has already appeared in 

A. T.— Blectricity and Me ” Sil 


United States. You can only patent specijic 

arrang ts for carrying it into practice. " 

C. J. L.—{(1) aetna (2) We do net know of any book more likely to 
suit your purpose than tee! Bngine Driving.” (8) You 
can use only one type, namely, an engine with a = condenser. 

not = sufficient Shift the excentrics 
round on shaft. Your ato, we on the boilers is, we suppose, 


te 


TRANSFER PRINTS. 
(To the Bditor of The Engineer.) 
Sir,—Can of readers inf 
plats on cuvages, porate given 
London, December 16th. 


GUM AND LEAD RIVETS. 
‘i (To the Editor of The Engineer.) 
m,—Can any reader give me the names of the makers of machines 
"December 47th. L. K. 


THE COST OF STEAM POWER. 

(To the Editor of The Engineer.) 

S1k,—Will any of your correspondents do me the favour to inform 

what may be taken as the av cost of steam power per indicated 
horse-power per annum, produ for ten or twelve hours day, to 
, such as fact and millers 
1000-horse — The cost including fuel, attendance, and interest and 
A. 0. 


steam 


France, Germany, Gibraltar, I Mal: Ps 
ew Newloun New’ houth Zealand, 
West Coast of Africa, West Cyprus, £1 lés. China, Japan, 
India, £2 0s. 


the must be ied by a Post 
regularity not guaranteed such case. 
except weekly advertisements are taken subject 


its cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the lishing Department a the 
are to be addressed to the Publisher, Mr. George Riche; all 
letters to be addressed to the Bditor of Tax Exowveer, 163, Strand. 


MEETING NEXT WEEE. 


ensuing year, 
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THE ROYAL COMMISSION AND THE LONDON SEWAGE 
DISCHARGE. 
Discharge e its a} ce a 
few daysago, and will be perused with un fatored, as 


as to loss of pressure without spo 
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dealing with a large and im t subject. To the rate- 
payers of the metropolis it t ns an addition of at least 
2d. in the pound on the local burdens they have to bear, 
and it is difficult to see how the emphatic declarations of 
the Commissioners as to the necessity for the outlay are to 
be disregarded. That the lower Thames is intolerably foul 
as the result of the discharge of the metropolitan sewage, is 
a point on which the Royal Commissioners speak in the 
most positive terms. In this respect their second report 
goes far beyond their first, the experience gained during 
the recent hot summer having converted icion into 


, | certainty. The tone adopted by Sir William Harcourt 


whenever, as Home Secretary, he has found occasion 
to advert to this matter, indicates that the conclusions 
arrived at by the Commissioners will find ready acceptance 
in that quarter. The language of the report is unequivocal. 
The Commissioners say: “ Freeing the es from pollu- 
tion must be undertaken as a work to be done and paid for, 
whatever the cost may be.” The Commissioners know that 
the Thames is in a foul condition, for it made five of their 
number ill, and their clerk into the bargain. The crew of 
the steamer which carried them on their cruise also “ com- 
plained strongly of the general effect upon them.” There 
was a “nauseating odour from the river,” and the sufferers 
had a bad night of it. This was physiological evidence 
beyond dispute, and the medical members of the Commis- 
sion were of opinion that the state of the river was “such 
as to be a danger to health.” The Commissioners declare 
that no crude sewage ought to be allowed to go into the 
Thames anywhere. Even the effluent to be obtained after 
precipitation by chemical treatment ought not to be dis- 
c into the river near London. effluent must 
be discharged from a new outfall, to be situated in the 
rr at least as low down as Hole Haven, or else it 
must be subjected to a further process of purification by 
intermittent downward filtration carried out on a suitable 
area of land. For this latter purpose the Commissioners 
believe space can be found not far from the northern out- 
fall. They contemplate that the southern sewage should 
be brought over to the northern shore by a conduit under 
the Thames, and that the whole volume of the metropolitan 
sewage should then be fees up to the scene of filtration. 
If suitable land, in sufficient quantity, “and at reasonable 
cost,” cannot be procured near the nt outfalls, then 
the Hole Haven project is recommended. At this remote 
t the sewage can be di after simple precipita- 
tion. In the one case there is the expense of the filtering 
area, comprising at least eight square miles, and in the 
other there is the cost of a gigantic sewer traversing the 
whole of the northern shore of the Thames from Barking to 
the estuary. The solid matter deposited as sludge is to be 
applied “ to the raising of low-lying lands, or burnt, or du 
carrying out one or other o e eoge or i 
with the sewage, it is allowed that the effluent from 
ipitation may be discharged at the present outfalls. 
t this is to be considered only “as a preliminary 
and temporary measure.” The issioners are 80 
anxious to be clearly understood on this point, that 
they print their proviso in italics. They further require 
that the discharge of the effluent—in other words, the 
liquid portion of the sewage remaining after the precipita- 
tion of the solids—shall “be rigorously limited to the 
period between high water and half ebb of each tide.” ._We 


to | are surprised that the Royal Commissioners should be un- 


mindful of the fact that this “rigorous” limitation of the 
period of discharge is a physical impossibility, and will 
continue so until the se reservoirs are considerably 
enlarged, or until there is a decrease in the population. 
An important suggestion in the report is, that if the 
outfalls are removed farther down the river, the main con- 
duit may, if thought desirable, be made of sufficient 
capacity to receive not only the metropolitan sewage, but 
also that which appertains to the districts surrounding the 
metropolitan area. This proposal takes in the plans and 
— of Sir Joseph Bazalgette and Mr. Baldwin 
tham, whereby the pre, Alps the Lower Thames 
Valley and the Valley of the would be brought into 
conjunction with that of the metropolis. or this 
purpose a population of seven millions would have 
to be provided for. Sir Joseph’ Bazalgette estimates the 
cost of the conduit at £4,000,000. In order to gain a head 
for the fall, the sewage would have to be pum at an 
annual expense of £41,200. In the opinion of Sir Joseph, 
the sewage might be discharged at Sea Reach in the crude 
condition ; but the Commissioners decidedly object to that 
idea, and demand precipitation. For obvious reasons they 
recommend that in the new drainage works the sew 


, | should be, as far as possible, separated from the rainfall 


A variety of considerations are debated in the report, and 
we may expect that some old controversies will speedily 
rage again. But the report clearly prepares the way for 
action, and we may look upon it as introducing a fresh era 
in the history of the metropolitan main drainage. Among 
other things, we shall look for the rising of a storm on the 
question of expense. Chemical precipitation at the present 
outfalls would might be on 
state of things, and might economically, if Sir 
J. Bazalgette and Mr. W. J. Dibdin can get over the 
sludge difficulty as easily as they anticipate. But any- 


:| thing beyond this will necessarily involve a large additional 


outlay, unless Sir J. a can get permission to dis- 


crude sewage at es Haven, which is not very 
likely. To go down to the estuary, and yet have to pre- 
cipitate, is a formidable + in regard to finance. 


Several of the witnesses who appeared before the Royal 
Commissioners su carrying the outfalls “to the 
sea,” as the best mode for getting rid of the sewage. Mr. 
Baldwin Latham was rie y ly in favour of re method, 
his proposal being to “take the sewage straight out to sea, 
it deep tidal water.” He considered it 
would be far cheaper to spend five or six millions of money 
- carrying an si ee outfall into the deep sea, heen to 
opt any chemical precipitation process, 4 win 
also offered some very strikin; ents in 
favour of combining the se of on with that of 


the adjoining districts, It is curious that the Main Drain- 


age Referees in 1857 adopted the same view. These 
authorities likewise approved of a proposal to unite the 
northern and southern sewage in one channel. Their own 
recommendation was that the northern outfall should be 
in Sea Reach, and the southern at Higham Creek, a little 
below Gravesend. On the whole it would seem, in re; 


to the problem of the main d that plans which 
were thought at one time to be psa "too vast and costly 
are coming to be looked upon as actually necessary to meet 
the exigencies now besetting the metropolis, 


STEAM BOILER FURNACES, 


From time to time new furnaces, or systems of combus- 
tion, are brought before the public of steam users. It is 
invariably claimed for these that they prevent the evolu- 
tion of smoke and save fuel. Sometimes it is asserted that 
they save fuel because they prevent smoke, but this is not 
invariably Sometimes only economy of fuel is 
claimed, the reduction or prevention of smoke Lage 4 thrown 
in as an extra, so to speak. In other words, the merit 
of the new furnace is based solely on its powers of pre- 
venting smoke, and a saving in fuel is suggested as some- 
thing which the inventor nts gratis to the 
or user. It can scarcely have failed to strike the intelli- 
gent observer, however, that chimneys smoke just about 
as much as they have done at any time during the last 
fifty years, and no inventors have succeeded in beating the 
record of H.M.S. Janus, Lord Dundonald’s boiler, which 
evaporated over 14 1b. of water pound of coal. At the 
last meeting of the Society of Engineers a paper was read 
by Mr. Engert on what he has termed “ A Blow-pipe Flame 
Steam Boiler Furnace,” and we have received a special re- 
quest from Mr. Engert that we should notice the furnace 
and bring it before our readers. We have no objection to 
do this. Mr. Engert’s statements serve very well to illus- 
trate what we have said above. 

In another page will be found a sectional drawing of 
the “ blowpipe-flame furnace,” so that we need not describe 
it here. It will be seen that its peculiarities consist in 
sloping the grate upwards at the back, instead of down- 
wards; putting a kind of tray close under the bars; pro- 
viding a very long bridge, and admitting air above the 
burning fuel by a kind of modified Martin’s fire-door. It 
is quite unnecessary to say one word concerning the novelty 
of this arrangement. We are content to assume that a 
long bridge never was used before, and that, neither here 
nor on the Continent, was a grate sloped the wrong way, 
so tos Neither have we the least objection to admit 
that the furnace works very well. The only question 
really worth our while to discuss is, Is this arrangement 
better than others which have been in daily use for many 
years? Is there, in a word, anything specially about 
the blowpipe action claimed for his furnace by Mr. Engert? 
Now, some time since Mr. D. K. Clark carried out a series 
of experiments with an Engert furnace and boiler. No 
one more competent than Mr. Clark could have undertaken 
the work. So far as we can gather from Mr. Engert’s 
paper, he employed “ a Lancashire boiler, 18ft. long by 7ft. 
in diameter. Such a boiler would have,” he states, “30 
to 36 square feet of -bars, but I only allow 7 square 
feet of fire-bars, et. are 3ft. Gin. long and 2ft. wide.” 
The boiler is not fired in the fiues but underneath. Let 
us take two experiments. On the 8th of September, with 
the damper full open, and six square feet of fire-bar 
surface, 7 cwt. of hard steam coal was burned, and 605 
— of water evaporated in three and a-half hours. 

was 49 and the economic efficiency 7°75 1b. 
of water evaporated per pound of coal. On the 29th Sep- 
tember the area was reduced to four square feet. 
The damper was not quite open, and 451 gallons of water 
were evaporated in four hours, the economic efficiency 
being 13°75 lb. of water per pound of coal. Mr. Engert 
asserts that the first experiment is a striking illustration of 
the loss caused by a forced draught. To us it presents 
ing a ve iler ond its r capacity. it 
had hte 28ft. long ia of 18ft. ape. would have 
been quite different. In neither case is anything said 
concerning the temperature of the feed-water or the 
quality of the steam uced. We venture, how- 
ever, to doubt that 13°75 lb. of water was evaporated 
per pound of the commonest hard steam coal. No 
such result has ever been recorded as the result 
of careful experiment. In fact, when non-combustible 
matter, ashes, &c., are deducted from “commonest hard 
steam coal,” there is not enough fuel left in one pound of 
it to evaporate 13°75 Ib. of water. The error may have 
occurred in either or both of two ways. In the first place, 
the trial only lasted four hours, and nothing is more 
ditficult than to estimate the condition of a fire before and 
after a run of four hours. The total quantity burned was, 
it is stated, but 84]lb. per hour. Let us suppose 
that it was 90 Ib. hour. The entire difference would 
have been but 241lb., but in this case the economical 
efficiency of the fuel would have been 12°52lb., and a 
mistake of 24]b. in the condition of the fire could very 
easily be made. It is more than probable, however, that 
the steam was very wet, and this would account easily for 
the apparently high results obtained. 

Further on in the paper we have the tabulated results 
of two trials made b . D. K. Clark and Mr. Schin- 
heyder. These will found in another In brief, 
Mr. Clark states that the Engert boiler — 
13°02 Ib. of water from 70 deg. per lb. of coal. e test 
lasted 6 hours 50 minutes. “The rate of combustion was 
21°86 Ib. per square foot of grate per hour. In Mr. Schin- 
heyder’s experiments the rate of combustion was raised 
to 29°6 lb. per foot of grate per hour. Mr. Schinheyder 
was not so fortunate as Mr. Clark, the evaporation being 
at the rate of 11°48 Ib. from a temperature of 74 deg., the 


rate of evaporation being 15311b. per hour, In Mr. 
Clark’s experiment, 1377!b. were evaporated. In both 
cases the total efficiency of the boiler was small, the 
rate of evaporation being only for Mr. Schonheyder’s _— 
riment 2°66 lb. per square foot of heating surface ; and for 
Mr. Clark’s experiment, 3 lb. nearly per hour. Mr. Engert 
has omitted to quote in his paper the following suggestiye 
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uring the progress of the test rew saraples 0! 

and afterwards submitted them for calorimeter tests to 
Mr. F. W. Hartley, of well known experience and ability 
in these matters. The results of his tests showed that the 
coal possessed a total evaporative power of about 12°5 Ib. 
as a mean of three experiments, the highest obtained was 
12°8, all reckoned from and at 212 deg. as usual. An im- 
possible result thus appears to have been obtained, the 
evaporation in practice exceeding the theoretical evapora- 
tive power of the fuel; and provided that the calorimeter 
tests are in every way reliable I am forced to one of two 
conjectures, viz., either printing took a quite 
unsuspected extent, or some unknown leak from the boiler 
took away much of the water pumped into it.” 

The deductions to be drawn from the whole are very 
limited. In the first place, with the utmost confidence in 
Mr. Clark, we look with the greatest doubt on the state- 
ment that any boiler evaporated 131b. of water at 70 deg. 
per pound of coal. We will even go so far as to say that 
we regard such a performance a physical impossibility. It 
means that out of each d of coal were got no fewer 
than 14,638 units, all which were im to the water 
in the boiler, leaving none for heating the air used to su 
port combustion, allowing nothing for non-combustible 
matter and ash. But the total heat of carbon is but 
14,500 units per meses Some coal is better than carbon, 
because of the hydrogen it contains, but common hard 
steam coal certainly is not. Favre and Silberman give the 
average total heat of combustion of coal at but 14,133 
units. If only 121b. of air were admitted per pound of 
coal, this air being raised to and discharged at 300 deg., at 
the very least, would carry away 230 x ‘23 x 12 = 634 
units. Thus, out of a material capable of giving out, in 
all bability, but 14,133 heat units per pound, Mr. 
Clark actually got 14,638 + 634 = 15,272 units. We think 
we do not go too far if we say that such a statement as 
this requires explanation. Mr. Clarke has collected in his 
“ Rules, Tables, and Memoranda” an immense number of 
figures illustrative of the performance of various boilers 
and coals, but nothing even approaching to the results he 
ao with Mr. rt’s boiler is to be found among 


Mr. Engert’s paper is full of assumptions concerning the 
conditions under which fuel is burned to the best advan- 
tage, but he seems not to be aware of the fact that very 

igh temperatures are really unfavourable to complete 
combustion, because there is then a tendency to dissociation 
set up. The idea that complete combustion can be got 
with an admission of only 12 Ib. of air per Ib. of coal is a 
complete fallacy. It may be practicable to preclude the 
emission of smoke, but it will not be possible to prevent 
the evolution of large quantities of unconsumed carbonic 
oxide. Finally, we would say that Mr. Engert’s paper, 
while no doubt prepared with the utmost honesty of pur- 
lacks all value as a scientific production simply 
use of its vagueness; and this is a common if not 
invariable defect in statements made concerning boiler 
efficiency. Nothing is more difficult than to out the 
requisite experiments with accuracy, and to draw the 
legitimate deductions from them in such papers and 
statements as those in question. Nothing from begin- 
ning to end is given with completeness or with that accurate 
and complete detail of conditions essential to scientific 
papers. We have no doubt that Mr. Engert has succeeded, 
as many others have done, in burning coal without pro- 
ducing smoke. Going further than this, however, he 
claims to have produced a furnace which does more than 
any other furnace on record. Possibly he does not know 
this, but it is nevertheless true. When a man stands up 
before a scientific assembly and makes such a statement as 
that he is certain to be criticised,and we have criticised him, 
but as we hope in no unkind spirit. There are things to 
which our faith will not pow 9 and we cannot believe that 
1 Ib, of the commonest hard steam coal ever evaporated 
13°75 Ib. water at 70 deg. into steam of 40 Ib. pressure. 


THE MORRIS TUBES AND SHEDS, 

A REPORT was sent in to the Council of the National Rifle 
Association, on, September 19th last, on the Morris tube, 
ammunition, and ,safety shed, by General McMurdo and Major 
Waller. Attention of those interested in rifle practice is invited 
to the ingenious designs reported on. The tube is fitted to the 
rifle and enables a diminutive cartridge to be used, by means of 
which rifle practice may be carried on on a miniature scale. This 
was originally conducted against targets made on a small scale; 
but the powers of shooting have been now increased, so that a 
range of 300 yards is attainable. The absence of recoil offers a 
great advantage in enabling young soldiers to fire steadily. This 
practice is not intended to take the place of ball practice, but it 
certainly offers advantages which do not belong to blank firing. 
The safety shooting shed is ingenious. The object is to enable 
practice to be conducted in barrack squares and other places 
where ordinary ball firing could not be allowed. The firing 
party are posted in the shed, which has a double wall or screens 
perforated with small square holes situated in a line directed on 
the target. Thus a man has to aim at the target by standing 
exactly opposite the holes, and the bullet must pass through 
the holes in the first and second screen in order to leave the 
shéd, and when thus directed it must strike the target, while all 

, by the screens, which are made of iron 
; .-This is ingenious, but, we think, an 
elethent of danger-exists inthe fact that the mén can only see 
the narrow line of fire, and special precautions must surely be 
necessary to:guard dgainst any person coming unperceived into 
the line of fire. .This miay be arranged for. -Of this, however, 
many of our readers are likely to judge as well as anybody. 


IRON PRODUCTION. 


THERE are now accumulated facts which enable us to judge 
of the extent of the production of crude iron in the largest of 
our pig iron manufacturing districts. Judging from these facts, 
and estimating the probable production for the few days that 
remajr of the year, it may be concluded that for. the Cleveland 
and Durham district there will be for the present year a total 
yield of about 2,500,000 tons. This is a considerable reduction 
upon the quantity for the past year. None of the other districts 
issue statements of their production ‘as does the Clevelatid and’ 
Durhani district; but itis Known that, in seyeral of them there 


is a reduction in the ber of the furnaces in blast, and thus 
it may be fairly concluded that in the year the total production 
of pig iron in this country has been brought down to a consider- 
able extent. Statistics obtainable from the United States are 
in the same direction, and the same remark applies to one or 
two other countries. We may, therefore, conclude that not only 
has the yield of pig iron received a check, but that there has been a 
large reduction. That reduction has not been fully experienced 
in the present year, because it has only been in course of 
development, but it may be fairly assumed that at the present 
time the extent of the production of iron is far below that of 
the output of a year ago. The benefit will be reaped in the 
future, and when the stocks begin to decline, the effect on the 
price will be felt. Prices and production are very nearly allied, 
and act and react upon each other. Low prices have in 1884 
brought about a very large diminution in the extent of the pro- 
duction—a reduction that may be to the extent of a sixth of 
the total for the year. Now the output is below that rate, 
and in consequence it is possible that the lessened production 
and the low prices may have another effect —that of the reduc- 
tion of the stocks by the development of an increase in the 
demand. The year, > Rewtng must be taken as one that has in 
a very considerable degree helped to bring about a better state 
of the iron trade, and that by the effect of the operation of the 
laws of supply and demand. As yet the full effect has to be 
felt, for the winter’s accession of stocks will need time to be 
removed, but the healthful feeling is showing itself now in the 
iron world as to the prospects of 
future. 


LITERATURE, 


The Depreciation of Factories and their Valuation. By Ewrxa 
ones, M.LC.E. London: E. and F. N, Spon. 1884. 
124 pp. 

THE importance of a subject is seldom the cause of the 

appearance of a book; more often it is the cause of non- 

appearance, as importance is sometimes synonymous with 
complexity, and this often means want of that knowledge 
which will it the systematic reduction of a mass of 
facts to simple order. The capital invested in factories in 
this country alone makes the subjects of Mr. Matheson’s 
book of importance to a large class, but the absence of 
information on the rates at which factories and plant 
depreciate, the numerous causes of variation in these rates, 
and the absence of agreement in the practice of arrivin 
at or igning them, renders Mr. Matheson’s oe 
important, use it is a successful attempt to systema- 
tise existing information, and to make it possible to arrive 
at something like uniformity and accuracy in the practice 
of making up balance-sheets for valuations. 

The first four chapters of the book and of Part I., dealing 
with depreciation, are substantially the articles which 
appeared in THE Encrxzer from September to November 
last year, but a fifth chapter has been added to this part, 
which adds in the highest degree to the value of the first 
four. It consists of examples and tables. The examples 
may be said to give quantitative value to the various con- 
siderations affecting the influences and causes and rates of 
depreciation in factories and machinery set forth in the 
first four chapters. Here we may quote the author :— 
“While accountants may properly deal with facts and 
figures presented to them, and may fairly allot to capital 
and revenue actual expenditure or estimated depreciation, 
they must always be dependent for the accuracy of these 
data on those technically acquainted with the operations of 
manufacture.” Thus, having in the chapters referred to, 
pointed out salient circumstances that have to be taken 
into consideration by those who have to write off for 
depreciation, Mr. Matheson does not retire from his 
subject into his office, with a delicately-phrased intimation 
that, as Jack Bunsby would have said, the “ bearing of these 
observations lies in the application,” but he as fully as 
a sets forth the application. He might, however, 

ve increased the value of the book by entering more 
fully into the actual life of different kinds of machinery 
and plant, as shown by reference to long experience. On 
this point he might have added to the figures he has 

en 


orThe second of the book is on valuation. It is 
divided into eight chapters, as follows :—Chapter VL, 
different kinds of values defined ; VIL, the value of a 
factory as a going concern; VIII., the rental value of 
factories ; IX., the value of a factory that has stopped 
working ; X., the valuation of losses by fire; XI., the 
rateable value of factories; XII., trade fixtures, bills of 
sale, debentures ; and XIIL., the locality of factories. In 
dealing with these subjects the clearness of style and the 
practical value of the examples in explanation of state- 
ment are marked by the same thoroughness that charac- 
terises the first part, and copious references to the writings 
of others are given. A notable feature of the whole book 
isa most complete system of side index notes and page 
references to other parts of the book, and to the curves 
and tables which give numerical value to the facts set 
forth. Beside this, the book has a very complete index, 
so that information on any question treated is most easily 
found. Though we might review this book at length, it 
will be sufficient to say that the work is unique of its kind, 
and that no pains have been spared to make it really 
valuable to the very large class it addresses. 


CIVIL AND MECHANICAL ENGINEERS’ Soctety.—At a meeting of 
——— on Wednesday evening, the 17th December, a paper, 
illustrated by experiments, was read Dr. G. Selkirk Jones, 
F.C.8., upun ‘Slate Débris and its Utilisation.” The author, 
after describing the composition and geological formation of clay 
slate, called attention to the various substances which in the 
laborat had obtained from waste slate, or débris, such as 


e 
crystallised alum, so much in demand asa mordant in calico’ 


printing and other processes ; secondly, a new filtering agent for 
‘sugar refining and water purification, this substance containing a 
large percentage of carbon; thirdly, a substance which, he named 
argilline, to be used in conjunction with lime for the chemical 
precipitation of sewage. The an of 

iar composition, possessing, said, good detergent proper- 
ties, and" which he said had already found much favour among 
‘wool and silk scourers, its efficiency as a detergent being due, firstly, 
to its power as a remover of grease; and, secondly, on account of 
‘its. harmless action upon these delicate fabrics, the curl of the. 


wool being uninjured, and the silk freed from the so-called gum 


LINKS IN THE HISTORY OF THE LOCOMOTIVE, 
No, XVIII. 

In our impression for September 12th we published an 
engraving, enlarged from a sketch made by Mr. James 
Nasmyth in 1830, of a locomotive engine on the Liverpool 
and Manchester Railway, believed by Mr. Nasmyth at the 
time to be the Rocket. We took occasion to point out 
that if this were really the Rocket, the engine must have 
undergone such alterations subsequently to the Rainhill 
trials that it was substantially a new engine; in which 
case the Rocket in South Kensington could have next to 
nothing of the real engine which it pretends to be, about it. 
The appearance of Mr. Nasmyth’s sketch made a consider- 
able sensation, especially among old railway men; and we 
received many letters asserting that Mr. Nasmyth was 
mistaken, and that there never was in 1829 or 1830 more 
than one Rocket, namely the famous engine which may 
be regarded as the progenitor of the modern locomotive. 
For some time the opponents of Mr. Nasmyth’s state- 
ment had it all their own way, and it seemed to be beyond 
question that Mr. Nasmyth had mistaken the Northum- 
brian for the Rocket. But after a little time other writers 
ap on the scene, and some of these said that they 
believed that there really were two Rockets, and that Mr. 
Nasmyth might be right after all. We shall not attempt 
to analyse the whole of this voluminous correspondence, 
which is all on record in our pages; it will suffice to say 
that, partly as a result of inquiries made by ourselves in 
every quarter which held out the least promise, and partly 
as a result of the correspondence in our pages, we are how 
enabled to state, not only that there were two Rockets on 
the Liverpool and Manchester Railway, but to give a 
sketch, made on the 12th of March, 1832, of the second 
Rocket, after it had undergone important alterations. It 
will be seen that this is the engine drawn by Mr. 
Nasmyth, but with the cylinders raised, and a second pair 
of driving wheels added. Before stating how this sketch 
came into our hands, it will be advisable to recapitulate 
certain facts which it is desirable should not be forgotten. 

So far as can be learned, the first railway ever used 

from a mine was the Surrey Railway, designed by 

r. Jessop, on which is were hauled by horses 
between Croydon and Wandsworth. The second was 
the Stockton and Darlington Railway, opened on the 29th 
September, 1825. In the first year its receipts increased 
from £700 to £1500a month. Passengers were carried on 
it at 1d. a mile outside, and 1}d. a mile inside. The aig 
of coals, which used to be 15s. to 17s. a ton at Stockton, 
was reduced at once to 10s. 2d. by the railway. As far 
back as 1822 the Liverpool and Manchester Railway was 
projected by Mr. William James.* The surveys for it 
were made by Mr. Vignoles, but the opposition of the 
canal proprietors was so t, that nothing was done until 
the financial success of the Stockton and Darlington Rail- 
way stimulated Liverpool and Manchester capitalists to 
renewed exertions. In the autumn of 1826 the new rail- 
way was begun by George Stephenson, who had been 
appointed by the company to carry out Mr. James's 
scheme. In October, 1829, there remained to be completed 
only four milesof the road, out of thirty-three—that is to say, 
all the heavy work was done ; but not more than fourteen 
miles of permanent way were laid. The rails were of the 
fish-bellied type, which, it may not be generally known, 
was invented and patented by a Mr. Birkinshaw. It will 
be found stated in many books that the rails were of cast 
iron. This is not the fact. They were of wrought iron, in 
part at least. Mr. Birkinshaw ——— rolling them in 
rolls made purposely to give the fish-belly, and such rails 
were rolled 18ft. long—a great triumph for those days, 
About the 23rd of October, the celebrated Rainhill compe- 
tition resulted in the award of the £500 prize to Stephen- 
son for the Rocket. The iculars of the trials are too 
well known to require to be mentioned in detail here. 

Up to this point there is nodifliculty; all about the Rocket 
is well known. But no writer has said what became 
of the Rocket in the interval between the Rainhill trials 
and the opening of the Liverpool and Manchester Railway 
on the 15th of September—that is, a period of eleven 
months. All that was known until a comparatively recent. 
period is that the engine went back to Stephenson’s works 
and had some alterations made. But our questions on this 
point have elicited considerable information which will be 
found in our correspondence columns, and may be briefly 
summarised here. After the Rainhill competition was over, 
some experiments were made with the engine by Mr. Wood, 
and in the course of a month or so the engine was put to 
work ballasting, and appears to have been employed steadily 
at that duty. During this period it met with two, if not 
three, accidents ; running off the line twice, killing one man, 
and on one occasion turning vaamgensty | like a somersault. In 
the meantime the Stephensons were hard at work buildin 
more engines. The ket had served its puree a 
was discarded, an entirely new type of boiler being intro- 
duced. The boiler of the Rocket consisted of a barrel 
with twenty-four tubes in it, and to this was tacked on 
the fire-box, an entirely se and distinct structure 
communicating with the barrel by three pipes, one for 
steam and two for water. But the new engines had the 
fire-box put into the boiler. To whom this splendid 
development of the original idea is due we cannot tell. 
The boiler of the engine sketched ¥ Mr, Nasmyth is as 
great an improvement over that of the original et as 
the boiler of the latter was over that of the Royal George 
or the Locomotion. 

Although Stephenson by no means wished to run 
the Rocket, a half-worn-out ballast engine, from Man- 
chester to Liverpool on the opening day, he did not 
wish that the name should be lost, and so a new 
Rocket was put on the road. There is a suggestive 

ge in Smiles’ “ Lives of the Engineers, George and 
Robert Stephenson,” page 223 of the 1874 edition, “ Eight 
locomotive engines constructed at the Stephenson Works 
had been delivered and placed upon the line, the whole of 
which had been tried and tested weeks before with perfect” 


* See the Mechanics’ Magazine for October 17th, 1829, 
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success.” This plainly implies that all the eight engines 
were new.* Smiles Fd wititie: be it remembered, of the 
eventsof the 15th of September. There is not in this pas- 
sage a shadow of foundation for believing that the Rocket 
of 1829 took part in the proceedings of the day. On the 
same page further down, Smiles records the particulars of 
Huskisson’s death, which we have already given in a 
former “ Link.” “Mr. Huskisson,”’ says Smiles, “had 
alighted from the carriage, and was standing on the oppo- 
site road, along which the Rocket was observed rapidly 
coming up.”.. Here we have the only mention made 
of the Rocket by Smiles in connection with the opening. 
Indeed, search in contemporary records has catiogty 
failed to do more than prove that an engine called the 
Rocket was present at the opening of the Liverpool 
and Manchester Railway, and ran over Mr. Huskisson, 
Several of our correspondents, however, insist that 
there was but one Rocket on the railway, and Mr. Isaac 
Watt Boulton has supplied several very interesting 
extracts from his father’s diary bearing on the early 
history of the locomotive, which seem to support this 
view. There is, however, only an apparent incon- 
sistency ; and we have no doubt whatever that there were 
two Rockets for some time at work on the line; and it is 
even doubtful if the second Rocket had any name-plate 
on at the time Mr. Nasmyth sketched it. It must be 
remembered that events trod on each other’s heels during 
the first two years of the life of the locomotive which im- 
mediately followed the Rainhill trials; and it was quite 
possible for a locomotive to work for two or three months 
ona line without the knowledge of everyone concerned. 
Thus, the experience of an individual might apply to nine 
months only, and he would write that in 1830 a given 


event could not have happened, tacitly assuming that, be-' 
cause he could account for nine months, he could account’ 


for a whole year. In fact, in this matter of early history 
of locomotives, we have to do almost with hours; and the 
circumstance that the original Rocket was frequently 
repaired by one of our correspondents during 1830 and 
1831 is no proof whatever that a second engine of the same 
name did not exist without his knowledge. far as we 
can see, there is nothing in any of the letters we have pub- 
lished which is fatal to the supposition that an improved 
engine known as the Rocket was put on the Liverpool and 
Manchester Railway some time before the 15th of 
September, 1830. 

e may now turn to the positive testimony. It would 
take up more space than we can spare to reproduce the 
letters we have received, and those we have published, su 
plyin this evidence. We must ask our readers to take 
or the moment what we are about to say by way of a 
summary as correct. They will find all the information bear- 
ing on it in our correspondence columns, since the date on 
which Mr. Nasmyth’s sketch appeared, and can form their 
own opinions as to the soundness of our views. Our onl 
object is to arrive at the truth, and if they do not thin 
the evidence conclusive, we shall be happy to publish their 
objections if they appear sound. 

On the 17th of F uly, 1832, the line between Leicester 
and Swannington—a town in Leicestershire—was opened. 
Mr. Clement f Stretton, of Leicester, writing to us on the 
10th of last October, says :—*“ Just now I see you wish to 
know what became of a second Rocket, 1830. Well, that 

int is soon cleared up, as the engine in question was taken 

k to Stephenson in 1831, had the cylinders raised, 
coupled wheels added, and was sent to Leicester, and ran 
the first train on the 17th July, 1832. I am not old 
enough to remember this, but I saw the fact in the old 
pase. er books, and itis generally known by men onthe 
line.” is is very direct testimony from a gentleman com- 
petent to write with authority on the subject. But we have 
even better evidence than this. On the 12th of March, 1832, 
Mr. W. Stenson, of Leicester, made a drawing of the 
Rocket as she stood at the Fosse-lane siding, near Lei- 
cester. “ores and Robert Stephenson, 8. 8. Harris, 
John Eilis and his son, Edward Shipley, and others, were 
nt. Mr. Stenson afterwards made a tracing of the 
engine for his friend Mr. Smith Harris, who gave it toa 
gentleman who has sent it to us for publication, and we 
reproduce this tracing as nearly as possible in fac-simile 
on page 466. He was present when Mr. Stenson made 
the sketch, and he states that after the engine ran on the 
Liverpool and Manchester Railway, and was there drawn 
by Mr. Nasmyth, it went. back to Newcastle, the cylin- 
ders were raised, a large pair of trailing wheels was put 
on and coupled, the safety valve was put on the dome, a 
brake put on the tender, a head light on the chimney, and 
the chimney was shortened. “If,” our correspondent con- 
cludes, “Mr. Stenson’s sketch is. compared with Mr. 
Nasmyth’s, your readers-will see that Mr. Nasmyth did 
draw ‘the Swarinington Rocket.” There is reason to believe 
that this-engine was afterwards called the Comet. 
- Further details of the history of this 1830 Rocket are sup- 
plied by a remarkable letter which appeared in the Rai- 
way Review of November 28th, 1884. We are not at 
liberty to give the name of the writer, but may say that he 
was on the Stockton and Darlington line in 1825, at Rain- 
hill in 1829, at the opening of the Liverpool and Man- 
chester line in 1830, in the Stephenson Works in 1831, and on 
the Lincoln and Swannington Railway from 1832 to 1846, 
when he went back to Newcastle. This correspondent, 
writing over the signature “ An Old West-bridge Man,” 
says in the letter referred to :— 

“ Now, Sir, I should just like to run over a bit of his- 
tory, which, perhaps, may clear up this matter. You know 
that in the month of October, 1829, the first Rocket won 
the prize, and the line was not opened till September 15th, 
1830. Now, what were the Stephensons doing during 
that eleven months? Does any one think they were 
sitting still? No, indeed; both father and son were work- 
ing, as if for their very lives, to perfect the locomotive. 
More real progress was made during that eleven months 
than in any one year before or since. Look at the old 
Rainhill Rocket, and at Mr. Nasmyth’s 1830 Rocket. The 
one is a crude idea; the other is a finished locomotive; 


* These engines were the Rocket, the Northumbrian, the Arrow, the 


Phoenix, the North Star, the Dart, the Comet, and the Meteor, 


and all this improvement had been made in less than a 
year. It shows what the Stephensons could do if they 
set to work. Now, having got so far, is it likely that 
Stephenson—having just completed a new Rocket, pony 
to open the Liverpool and Manchester line, and having 
his new improvements—would bring out the old Rainhill 
Rocket, or crude idea? On such a grand day he would, 
and did, put his newest and best engine to the front; and 
besides that, George Stephenson himself drove her, and 
Robert fired for him. e looks of the two illustrious 
men standing on that foot-plate of the Rocket, September, 
1830, and also the looks of the engine, are as clear to me 
as if it took place but yesterday. I[ have seen Mr. 
Nasmyth’s sketch in Tue Eyaryerr, and I say it is true 
and exact; it certainly ought to be, as I well remember 
him and several others making drawings. Well, in a short 
time Stephenson made so many more improvements that 
even this 1830 Rocket was not up to the times; so she went 
back to Newcastle to be ata | Just now the men at the 
Newcastle works were hard at it, almost night and day ; yet 
they could not turn out engines fast enough for the demand. 
The Canterbury and Whitstable Company’s manager 
wrote :—‘ Our engine Invicta is broken down; send men 
at once ; we are having to work with horses.’ The Liver- 
pool and Manchester sent for five ; and the Darlington for 
seven new engines at once. Only those in the works at 
the time have any idea what a bother it was to keep the 
lines supplied. The Leicester and Swannington Company 
had ordered three new engines, to be named Pheenix, 
Samson, Goliath, to be hes for the opening, fixed for 
October, 1832; and, to the consternation of the works’ 
manager at Newcastle, a letter came from Robert 
Stephenson, at West-bridge, saying, ‘Get engines ready, as 
this line will be opened 17th July; John Ellis says if 
engines can’t be ieaia, we will open the line with horses,’ 
What was to be done? The manager went into the shop, 
and all he could do for the Swannington Company was to 
send them the ‘1830 Rocket, which had just been put in 
first-rate order, and was ready to return to the Liverpool 
and Manchester line. So this 1830 Rocket was sent by 
boat to the Leicester and Swannington Railway. She was 

ut on the line at the Fosse-lane siding, and, as Mr. 
Weatherburn says, did the ballasting. Well, the 17th 
July arrived, and it had been publicly announced that the 
line would be opened with new engines, Phoenix, 
Samson, and Goliath, but as bad luck would have it, the 
boat with the Samson ran aground near Trent. Being 
thus short of an engine, the Rocket was taken off ballast- 
ing, and required for the opening trains. All Leicester 
knew that the Rocket was the ballast engine, so John Ellis 
and Robert Stephenson said ‘Call her Comet,’ which was 
no sooner said than done. The ngers all praised the 
new Comet as they called it, little knowing that it was the 
Rocket, which they had seen ballasting for about four 
months. In December, 1835, the Rocket, then under the 
name of the Comet, went to the London and Birmingham 
line to be a ballast engine ; the Phoenix soon ‘went to help 
to make the Gloucester line, and the Samson went on the 
Ibstock branch ; and in place of these we had the Vulcan 
and Atlas, two very fine six-wheeled coupled engines. I 
hope I have cleared up some of the difficulties, and as I 
have only told you just what I saw and know, my account, 
rough as it is, may be relied upon.” 

Were it necessary to add further testimony we could 
supply it. We fancy, however, we have said enough to 
convince even the most sceptical that the belief so long 
entertained that the Rainhill prize engine opened the 
Mauchester and Birmingham Railway, and killed Mr. 
Huskisson, has no foundation in fact; and, thanks to Mr. 
Nasmyth, a remarkable engine has been rescued from 
obscurity. We have here another example of the great 
difficulty which must always be experienced by those who 
attempt to write accurate history, and we venture to think 
that our readers will feel with us some satisfaction that 
the truth has been placed on record at last in the pages of 
Tue The question what the Rocket 
in South Kensington really is remains for solution. We 
are strongly disposed to think that it has very few claims 
beyond its name plate to the title. It is certainly a very 
curious fact, if it be a fact, that the old tender should 
have been preserved, if we bear in mind the vicissitudes 
through which the engine has passed, as already detailed 
in our pages. The probability is that the engine has been 
rebuilt from the remains of several old engines, a bit from 
one and a bit from another. Such remains are not hard 
to get even now. Mr. I. W. Boulton has probably 1000 
tons of scrap of old locomotives dating from about the year 
1830 down. 


THE ECONOMY OF RAILWAY CONSTRUCTION 
IN INDIA. 
By 8S. De Bratu, Assist. Eng., P.W.D., India. 
No. I. 

Tue resolutions of the Parliamentary Committee, sup- 
porting the Indian Government in the extension of rail- 
ways in that country, will mark a more important departure 
in its history than the political agitations in which the 
mage public have shown a greater interest, and which 

ve given rise to incom eanabty more comment. There 
can be no doubt that some of the projected lines will be 
made by private enterprise; but whether from the reluct- 
ance of the Indian Government to give guarantees in 
pounds sterling, the consequent disinclination of capitalists 
to embark in undertakings of which they have little or no 
control, the fear of afurther fallinsilver, orfrom other causes, 
there can be little doubt that the projected lines will have 
to be made, as heretofore, largely = State agency. Under 
these circumstances, it would be to the t profit of the 
Government of India, and not a little to that of the Indian 
taxpayer, if the system under which these lines are made 
were subjected to a searching revision. The agency by 
which these and other works in India are constructed, as 
some of my readers may be aware, is known as the Public 
Works Department, consisting of officers taken rather at 


haphazard from the Royal Engineers and the Staff Corps, 
and of civil engineers appointed by the Secretary of State 


and the Government of India. Mees eset this depart- 
ment was recruited exclusively from the first two sources, 
and the officers so obtained were entrusted with duties 
partly constructive and partly administrative, over large 
areas of country, with scarcely any means of intercommu- 
nication. For the guidance of the departments so consti- 
tuted, a code was drawn up, which almost inevitably 
reflects much of the spirit of the General Order-book, in 
providing a procedure for every contingency, and a rigid 
system for the planning and carrying out of work, and 
which leaves Tittle or nothing to the personal judgment of 
the men entrusted with its execution. 

So long as these works were confined to the erection of 
barracks and laying out of roads, building staging-houses, 
and such like, the evil results of this system were only 
apparent in the exceedingly high establishment charges— 
usually averaging 25 per cent. or more on the capital 
value—and the occasional failure of the buildings them- 
selves; but from the time when it became necessary to 
construct large commercial works, such as railways, involv- 
ing an outlay estimated in millions sterling, the question 
rose to a much higher degree of importance, and the expen- 
siveness of the machinery is by none more keenly felt than by 
the civil engineers of the Department, who see themselves 
made the unwilling instruments of a great waste of public 
money. Permanent railways, however important they 
may be for strategical pur are, first of all, commer- 
cial enterprises, and should be conceived and carried out 
in a commercial spirit, which is totally inconsistent with 
the present system, with its cumbrous accounts, its multi- 
tudinous references, and almost total absence of personal 
responsibility, all of which combine to render, 1 
overgrown office establishments and a redundant staff of 
officers. The railway branch of this department consists 
of: Chief engineers, 4; superintending engineers, 12; 
executive engineers, 106; assistant engineers, 103; tem- 
porary engineers, 30; and upper subordinates, 119. The 
duties of the upper ranks are of purely consultative and 
administrative nature. With superintending engineers 
rests the final decision on professional matters, irresnec- 
tive of expenditure; and from them, and the seniors of 
the next class, engineers-in-chief are selected, while the 
actual execution of the works is entrusted to the executive 
engineers and their. assistants and subordinates. In con- 
sequence of the absence of large contracting’ firms well 
known to every one at home, and quite competent to 
undertake the complete construction of any ordinary 
railway—having their own engineers, clerks of works, 
foremen, and plant of every kind—the mode in which 
railway work is done in India differs very greatly frcm 
that in England. Under the English plan the first party 
to the contract needs but a very small staff of professional 
men to ensure the observance of the agreement, and the 
ready means of locomotion renders this staff still smaller. 
In India, however, it is n for the projector to 

rovide nearly the whole of the establishment and plant 

imself, and to execute the work by a system of small 
petty contracts, or by daily labour; and it will therefore be 
seen that the Government of India, in its capacity of a 
constructor of railways, is precisely in the position of a 
large contractor whose object is to make a line coming up 
to a certain standard of requirements at a minimum cost. 
It will be instructive to compare the procedure in the two 
cases, All liminaries of survey, location, plans, 
estimates, and desi having been settled, a contractor 
would naturally, in a country devoid of roads and means 
of communication, proceed to establish competent and 
trustworthy engineers at a few central stations, furnish 
them with instructions as clear and concise as ible, 
open the n credits in their names, and judge of 
them entirely by results. He would relieve them as far as 
possible from all duties connected with the actual disburse- 
ment of money and of account, and would require from 
each simply (1) a debit and credit cash account and journal; 
(2) a register of works performed; (3) a statement of tools 
and plant and materials received and expended. He would 
also take the greatest care to avoid disturbing an efficient 
man in the carrying out of his work, either by detail 
orders, or by removing him to another portion of the line. 
His establishment charges per 100 miles of railway for 200 
wee of lines aud over would then be approximately as 
under :— 


Contractor's Office Account. Rs. per 
mensem, 

Two accountants and clerks... .. 
Four engineers in charge of district, with one clerk 

e storekeeper, cler! messenger «.. 

Total 3950 


Such a contractor will judge of the agents he emplo 
on commercial principles, solely by the quality and quantity 
of the work done, and the ratio between expenditure and 

roduction. He will hold each man personally responsible 
or the work under his control, and will be careful to keep 
him well supplied with materials and stores. It is hardly 
too much to say that with the very best intentions on the 
oa of the officers entrusted by Government with the 
irection of railways, the practical result of the system 
they have to work to, issues in the direct reverse of these 
commercial principles. Dealing with a very much higher 
stamp of professional men than any but the very largest 
contractors can secure, in place of freely trusting them, 
Government subjects them to the rigid application of a 
military code, any deviation from aa is visited by. 
severe reprimand, or by the infliction of an amount of 
correspondence and “reasons in writing” which is equally. 
appalling. 
he iti engineer is further burdened with the 
carrying out of a minute and exceedingly cumbrous system 
of accounts, which, as a matter of fact and experience, 
entails his passing in his office twice as much time 


-as he can devote to his legitimate professional duties. 


This system swells the numbers of employés both in the 
superior and subordinate establishments, and if it were of 
the slightest.use in checking possible fraud or dishonesty 
in a large staff there might be some ground for its retep. 
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tion, even then it would be to question 
i loss would not be out of all ion 
to the saving; but with the staff the Government of India 
has at its disposal, such a supposition is an insult to the 
body of gentlemen who compose it. It is, moreover, 
almost impossible to fix responsibility under the frequent 
transfers that take place. When one engineer has made 

superstructure, responsibility for ei ilure or 
extravagance is so diluted, that to any one of them 
is obviously unjust. 

Let us now turn to the system itself. On opening work 
on a new line of 200 miles or so in length, which has 
reached the of advance we have pre-supposed, 
Government (1) an whose pay 
and allowances it would not be fair to include here, as he 
re ts the contractor in the parallel previously drawn, 
and (2) a staff which will be approximately as under :— 


Per mensem. 


2 examiners of accoun’ ee 1,600 
2 deputy examiners of accounts... . 900 
assistantexaminer... ... ... ... . 450 
10 accountants, at average Rs. 250 ... . 2,500 
assistant engineers Se . 6 
12 subordinates 120 1,440 
12 native subordinates ,, 40... . 480 
Average travelling allo’ 2,000 
of of ts... 900 
executive engineers, 6 clerks, 1 ac- 
countant, peons,&c. ... ... ... 2,500 
os 10 assistant engineers, 1 clerk, 2 peons ... 4 
Office of storekeeper, subordinates, &c.... ... ... 600 
1,000 
Total ... 24,620 


or Rs. 12,310 per month per 100 miles. 

This estimate has been carefully framed, to be well 
within the truth. It takes no account of a lower subordi- 
nate establishment, police, temporary establishment, bridge 
erectors, shares of salaries of officials at a distance, such 
as the port gy and account officers, nor of many 
similar ya on a Government line the 
cost of establishment e frequently attains 10 per cent. 
on the capital outlay, and the indirect loss by reason of the 
enforced adherence to a military instead of a commercial 
system runs to as much more. One of the lations, 
incumbent on the engineers in charge to procure all tools, 
materials, and plant, however urgently required for the 
prosecution of work, from a central railway store, even 
though the same articles may be readily and cheaply pro- 
curable locally. From these and similar causes the loss to 
Government is immensely increased; work is delayed by 
constant correspondence on trivial matters, by non-com- 
pliance with by cross-references ; 
rates increase by reason changes in proce- 
dure, and in the nel of the staff interest on capital 
accumulates, and it would be within the mark to state that 
the indirect loss in ordinary cases runs to 20 per cent. on 
the capital cost of the lines. This wili be ily perceived 
when it is considered that the non-completion of one smal] 
section of a railway prevents all through traffic, and that 
a delay of three months in opening a line 300 miles in 
alone of 1 per cent. on the 
outlay—in most cases about £60,000, taking the value of 


line at “wry mile. 

e upshot of the mili stem applied to the Public 
Works Det t has been to convert a body of 
professional men into routine carriers-out superior 


orders, and to deprive them of nearly all initiative and 
interest in the works nominally under their control, in a 
way which ts the most marked contrast with the 
enthusiasm shown by engineers in England, where work is 
conducted under a single able and msible head; and 
also to establish a tone of chronic discontent with pros- 
pects which, though admittedly unjust, can only be 
ameliorated by a still more lavish outpouring of money, 
retain 


These considerations are supported by an array of 
evidence overwhelming, both in quantity and authority. 
Sir Andrew Clarke, the late Minister for Public Works, 
wrote :—“ My first impression on my arrival in India was 
that the staff of engineers was redundant, and that the 
ratio of cost of establishment to expenditure on actual 
work was excessive.” SirGeorge Campbell, M.P., K.C.S.L, 
and other witnesses gave evidence to the same effect before 
the Select Committee on East India Public Works—1878. 
Mr. Binnie, M.LC.E., writes in 1881:—“ When we come 
to inquire into the reasons which govern and have caused 
this excessive cost, we find them to be numerous, and 
varying much in the amount of evil they produce; but 
one thing is clear, that they are in some way inherent in 
and iar to the Public Works Department in India, as 
such a state of things does not exist in England nor in 
other countries. I have no hesitation in saying that it is 
may due to the fact that -s Government of India aor 

attempting an impossibility, viz. to ern 

direct what ‘in the main, Thould be a purely Sil depart- 
ment. of the most energetic, elastic, and ive 
description, by rules founded in and inspired by a spirit of 
the most rigid military character.” y others might 
be quoted, and from all the active staff of the Public 
Ww nt there is one loud complaint against the 
effects of a system of “measures not men,” and a desire to 
make that system do the work which can only be efficiently 
done by trained personal cy. The result is ruinous 
alike to finance, to the caus to the officers them- 
selves, and the opportunity now offering for amendment, 
without injury to any of the employés, is such as cannot 
be expected to occur again. 


with in 


Tue whole of the private Bills intended to be 
the ensuing 


of Lords, on Wednesday night. Compared with last year, when 


session were deposited in the Private Bill Office, House ti 


COLES AND MATTHEWS’ PATENT VERTICAL 
BOILER. 


THE accompanyi ving illustrates a boiler made by 
Messrs. Coles and. Mat ws, engineers, Coventry. Its con- 
struction will be readily understood. The principal novelty is 
the use of a deflecting cone over the tubes. After some experi- 
ments with vertical boilers, the patentees found, with the man- 
hole cover removed and the conical telescopic sleeve raised, the 
water was ejected to the top of the boiler and mixed with the 
steam; but the boiler, when working with the conical telescopic 

down over the tubes at the water level A A, prevents 
the water from the tubes BB being projected into the steam 


This conical telescopic sleeve is made of 
i in three which fit in 
iler crowr, and the 
can be raised up by handles provided to the top of 
boiler. The top of the sleeve is the smallest and the bottom 
largest, so as to enable them to be removed with ease, each 
length, so that the bottom can be pulled over the 


i 
F 
g 
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the manhole. Having worked a boiler on this principle 
t tubes and patent sleeve up to its full power for 
patentees speak from experience, and say 
the patent sleeve, the 


AN ELECTRIC TRAM-CAR. 

EXPERIMENTS have been carried out for a few months ina 
quiet and systematic way with a view of determining value 
of secondary batteries, in conjunction with electro motors, for 
the ion of tram-cars in crowded cities. Mr. A. Reckenzaun 
has designed, and the Electrical Power S Company has 
constructed, apparatus which promises a very handy means of 
locomotion on street rails, and for more than two months past a 
car has been running on a line put down for experimental pur- 
poses in the yard of the Storage Company at Millwall. The 
i in. gauge—is 400ft. long, forming a right angle of 
sides, so that about half way a curve of 35ft. radius 
has to be passed. From one end, as far as the commencement 


of the curve, the road is tolersbly level ; but with this curve | possess 
commences an incline of 1 in 40, which rises gradually until it 


reaches the maximum of 1 in 17 nearly at the end of the up 
journey ; thus it is impossible to make a rush for the hill on 
account of the sharp curve intervening. The car itself is an old 
one procured from one of the Metropolitan Tramways, and it 
has done many years’ service whilst drawn by horses on the 
Greenwich-Westminster line. The body of this vehicle weighs 
24 tons, and it accommodates forty-six passengers. The accumu- 
lators furnishing the electric energy are of a special type manufac- 
tured by the Storage Company, to the designs of Mr. Reckenzaun. 
Stowed under the seats on long trays, which run on rollersfor their 
speedy removal, they are out of sight, and the whole car inter- 
nally and externally has the ordinary appearance. The motor 
and gearing—Reck ‘s patents—are placed underneath the 
car, and occupy so little space that to an ordinary observer they 
are invisible. The speed may be varied from three miles to ten 
miles per hour. 

Electric tram-cars propelled by accumulators have been 
made and tried on several occasions in London, Paris, and 
Brussels, but hitherto with little success, and eminent 


desired moment a power of sixteen horses if required. Com- 
locomotive, or a Pp d air } tive, either of which 
work, stored electricity has the advantage in proportion of about 
five to one, so long as the propelling force is directly propor- 
tional to the weight moved. It has also been said that there is 
@ great waste of power in the use of accumulators for motive 
power, as the conversion of energy has to pass several 
viz., steam into electric current, current into oxygen and 
in i electro-motive 


Tramway steam locomotives consume from three to four times 


sleeve, to give easy access to the top of the fire-box and tubes | ; 


as would be used for driving dynamo machines, and bearing thi 
in mind, an efficiency in the electrical tram-car far below the 
one quoted above would still be considered economical. The 
prime cost of the electrically-propelled cars with the charging 
station is less than steam cars, and the depreciation and repairs 
of machinery must also be less, on account of the few wearing 
parts and the complete protection from dirt. 

The running cost, including 15 per cent. depreciation on ma- 
chi and 50 per cent. on accumulators, is given as 3°5d. per 
car which is about one-half of the cost of horsing on tram 
lines, The car on the line at Millwall runs for two hours with 
one charge, starting, stopping, and reversing every sixty seconds, 
and the discharged cs som ay can be rejlaced, it is said, 
almost as quickly as changing a pair of horses, by means of a 
trolly, which brings and removes the trays uf cells, running on 
rollers. The whole arrangement has been very carefully worked 
out in every detail, the mechanical parts being as well arranged. 
The load is distributed upon two small bogies, so that no objec- 
tion can be raised on the part of tramway companies using light 
rails laid for horse car traffic, and the old rolling stock can be 
readily utilised by putting the bogies which carry the mvtor 
under the car, and fitting the » under the seats for the 
reception of the accumulators, car is brilliantly lighted by 
four 20-candle power Swan lamps, and bell pushes inside the 
vehicle enable the passengers to call the conductor and driver 
at the same time by the ringing of electric bells. 


PROPOSED CANAL AT JARROW-ON-TYNE. 

THE ion of Jarrow commissioned a few days ago a 
special committee to investigate the desirability of making a 
canal, or permanent water a on that part of Jarrow Slake 
facing Hunter's Cottages ; necessarily—as a subject identi- 
cal with the foregoing—to also consider whether it would be a 
desirable undertaking to construct a new quay. The enterprise 
has been thus ushered into = eee stages at a time 
when the Corporate Borough, with its population of 30,000, is 
undergoing a severe depression because of the stagnation of the 
shipbuilding trade, but notwithstanding this, and other 
drawbacks, an encouraging amount of support has been accorded 
to the scheme in the Council Chamber, when fourteen against 
four carried the appointment of a representative committee. 
Previous to reverting to the gigantic nature of the scheme, it may 


been frequently demonstrated; and when the horse-and-cart 
was established some twelve months ago the Corporation 
to Parliament for special powers to 
permit of their enfranchising land only sufficiently large enough to 
floated. Occasionally endeavours, 

instituted by the Council, to purchase land now Bene by the 
gas company have signally failed, and not until the immense 


western boundary of the former place, and the north-east 
boundary of the latter. In relation to the falling and rising of 
the tide, it resembles a good-sized haven with a ual 


vour 
making of a permanent water way 


stantial land adjoining. The most important and commendable 
feature associated with the project—admitted freely to be 
within the bounds of realisation—is that it would open out for 
industrial purposes many acres of land now lying idle. The 
entire eastern portion of the East Ward—once the scene of the 
old Curlew Farm and the where stands the old parish 
church, wherein worshipped the Venerable Bede, a priest 
memorable in the North of En —would be improved as a 


TENDERS. 
BARMOUTH. 
For extension of main sewer to Hanlith-terrace. Mr. Thomas 
Roberts, Assoc. M. Inst. C.E., engineer. 
John Jones, Barmouth.. .. .. .. «. 240 2 0 
BP Portmadoc- accepted i000 
en, 
estimate . - 20000 
Navat Ene —The f appointments 
have been made at the Admiralty :—J engineer, to 
the Asia, additi » for service in the Colossus; Benjamin J. 
Lewis, engineer, to ; Ed J. Rutter, : 
to the Hector; A. D. W: ,» engineer, to defiance; and G. 
W. Barry, , to the Defiance, additional, for service in the 


BRiTIsH ASsociaTION.—At the close 


Canada, 
this country since the return of 
tion, a sum amounting at present to £540 has been 
Deducting the necessary expenses of printing and 
of something over £ 


mee the medal. The general committee of the Association 


from 

4 or may 

of the fund, at Messrs. Hoare, 37, 
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= on hi _ Tyne, and certainly the busiest as far as shipbuilding is con- 
= = cerned, it has practically no river frontage used for purely 
Ever and anun the necessity for a public quay 
scheme now under notice was publicly initia ry Councillor 
W. M. Patterson, who is seconded by Alderman W. H. Dickin- 
son, Alderman G. H. Dexter, Councillor Russell, and others, 
i was there much hope of final success. Jarrow Slake, a vast 
tretch of silt, mud, and sand, the latter being the foundation, 
between Tyne Dock and Jarrow, and forms of the 
that the 
dry steam being on the outside of the sleeve. 

} of the Slake, and so allow of a quay being made on the sub- 
centre of industry, and when the approaching time of improve- 
ment in trade comes, great benefit might fairly be expected to 
be derived from the carrying out of the scheme. All inter- 
ested admit that the scheme is one of importance to the 
enterprising borough. Certain parties, it may be mentioned, 

the power of laying down a line of rails, so that a 
m of the quay and canal with the adjoining land 
could be effected with ease. The probabilities of the now 
crude scheme being perfected rest solely upon the amount of 
support tendered by men of influence and, of course, by the 
public generally. 
men have pronounced the accumulator system of motive 
power as impracticable. One of the main reasons assigned 
was that batteries were much too heavy. The Electrical “ of the British Association 
Power Storage Company has, we are told, reduced the| Meeting at Montreal, the suggestion was brought forward that, in 
weight without sacrificing either efficiency or durability. | commemoration of the meeting, and as a recognition of the hospi- 
The accumulators in the car under notice weigh 14 ton, the | tality with which the members of the Association had been treated 
motor, gearing, and accessories weigh about } ton, bringing the | in Canada, it would be a graceful act to form a fund for the purpose 
total weight of motive power to 1} ton for a car which, with its | of ——s @ gold medal at the McGill University at Montreal. 
full complement of passengers, weighs itself 54 tons ; whilst the | After tation with the authorities of the University, it was 
batteries, motor, and ing, are capable of furnishing at any | agreed that, ye to further consideration, the medal should be 
present no is sort, y the o 
the Association, undertook to act as treasurer, and Mr. W. Topley 
dag secretaries. In answer 
an 
circular whi 
the 
subscribed. 
ee for the purchase of a die, so that the interest annually 
/ power. It can be shown from prolonged experiments and prac- from the investment of the whole of the above amount may be 
ce that the total loss of energy with all these transformations 
as much fuel per horse power as onary engines, sych 
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ENGERTS BLOWPIPE FURNACE. 


We have referred in another page to a paper read by Mr. A. 
C. Engert before the Society of Engineers on the Ist inst. We 
illustrate above the furnace in question, thus described by Mr. 
Engert:—The yellowish white flame from bituminous coals is 
giv the highest degree of heat in the ordinary furnace, but it 
C sal known thes it is by no means the greatest heat which 
can be obtained. By the help of the blowpipe, blowing into a 
burning coal, a transparent r Hed may be produced with a tint 
of bluish or greenish colour. This flame gives a much greater 
heat, and it may frequently be seen arising from anthracite coal 
or good coke, ut the flame from these fuels is very short, and 
the heat, therefore, concentrated within a small space, which is 
a source of danger to the boiler plates; and it is, therefore, no 
wonder that engineers, fearing to burn holes in their boilers, do 
nct want any greater heat, foi ing that the largest part of 
the steam in a boiler is f just over the bridge, and that 
on these few feet of plate the most and the crust is 
formed from the solids contained in the water of which the 
steam has been formed, This concentration of heat ought, 
therefore, to be avoided at any price; but by distributing the 
heat over a much larger surface of the plates it penetrates to 
the water and forms steam. 

This result has been by the author's 
new furnace with a fire-brick embankment and bridge, and 
which has the fire-bars sloping downwards to the front, with a 

guide for the air beneath the fire bars, as shown in section 
fn the diagram. A guide to the draught will help it to flow 


ENGERT'S 


hanging down within, acts on the 
and produces a long, 
f blue or greenish , 


2 but this is quite enough for the burning mass to draw in 
atmosphere by its own gravity, and therefore not a particle of 


ing to the shape of the boiler, and leaving only an 8in. space at 
the front end, and a 7in. space at the back end between them. 
At the end of this embankment is a pocket or chamber for any 
heavy dust that may have been brought forward by the draught 
to settle in. Then comes the so-called bridge, with 

between it and the boiler, so that the flame, 

long, is obliged to remain the whole length close to the boiler 
plates. Thus the area of heat penetrating the metal to form 
steam is at least four or five times greater than in an ordinary 
Cornish or Lancashire boiler. 

It should be remarked that the air entering the furnace from 
the front at the bottom of the hanging plate is only the small 
quantity necessary for supply to the gases rising from the to 
of the fuel, chiefly after firing, when the coals get warm, which 
opens the pores and allows the compressed volatile gases to 
escape in large quantities to the amount of some 17 per cent. of 
their weight. These gases seldom find the oxygen required for 
their combustion within the furnace, as the air which enters 
through the the fire, has for the 
most part combined wi e volume of oxygen or hydrogen to 
form combustion. It will, therefore, be seen that’ a further 
supply of air is necessary for these newly-liberated gases to 
enter into combustion, Warm air and a forced combination of 
the gases, as in the present instance, of course produces the 

est degree of combustion. 
'wo tests have been made with this furnace by independent 
—* one by Mr. D. K. Clark, and the other by Mr. W. 
Onheyder. Mr. Clark's test was made on November 10th, 
1884, and the following are the leading results as stated in that 


gentleman's report to the author. 
Results of Test. 
Tem of Se 54 deg. Fah. 

Duration of test .. 6 hours 50 minutes 

Coal consum: uare grate .. “86 
bet firings .. .. .. .. 29°3 minutes, 
Weight of fuel per firing .. 51°5 Ib. 
Clinker and ash resid: 
er and ash per cent. of coal consumed 5°47 per cent. 
verage pressure in boiler per 
of voter consumed .. foot. 


A 
of water consumed jor hour 
tity of water consumed per square foot of 


Quantity of water consumed coal 
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Quantity of water consumed per Ib. from and demned. I frequently asked if like the and 
ts 15°11 Ib. if use it, and I will give : 
15°98 Ib. German States. "The unit of the machine shop is the milli- 


Mr. Clark states that the steam proved to be dry, and there 
geese ning + ing in any way. The broad result here 
is an evaporation o 15-08 th. of waner por pound of coal from a 
temperature of 70 deg. Fah. The test was made under condi- 
tions of slow combustion, only a small proportion of steam being 
used during this trial for driving the machinery in the author's 
works, most of the hands being absent on a holiday. 

Mr. Schénheyder’s test was made on November 20th, 1884, 
and the following are the tabulated results given in the report 
made by that gentleman to the author :— 


Results of Test. 

8 hours 25 minutes. 
Water withdrawn from tank... .. 12,857 Ib. 
Water withdrawn from tank per hour 1,531 Ib. 
Coal thrown into furnace 1,120 Ib. 
Coal thrown into furnace per hour 133 Ib. 
Mean temperature of feed-water .. .. .. .. 74 deg. Fah. 
ean ure of steam (27 Ib. to 401b.) .. ... 35 1b, persq. inch. 
Mean perature in back flue (848 to 376 deg.). 356 deg. 

per square eating surface per 
Coal per square foot of grate per hour.. .. .. 29°61b. 


The evaporation would therefore appear to have been at the 
rate of 12er 11°48 Ib. of water per Ib. of coal from 74 deg. 


metre in everything except bolts, nuts, and screws. All bol 
nuts are made to the English inch, because we use the 

system. We do not like the metric system, because it has too 
small a unit, and the metre is too large and involves the use of 


William Sellers and Co. adopted 


long uring 

a tem ; i ts of no e 

avoid the complication of the constant use of decimals, as nearly 
small measure involves many figures oes not permit any good 
memorisable series. The inch cut up into the natural division 
constantly halving permits the use of sizes best suited to the 
of the workm: 


country. The French ly i 
on the weight of a cubic decimetre of 


“=~ water at a temperature of 39°1 deg. Fah., the 
weigh hich is called the ki , and 
is 2°2 of our nds; but really ¢ 


Russian e i 
exclusively, and, as I have said. me ag all 
German; it holds for all screw sizes, France 


BLOWPIPE FLAME FURNACE. 
and at 35 Ib. boiler re. The equivalent evaporation from 
be 13°39 lb. of water per Ib. of coal. At 


equal to bag Aw cent. of the coal used; 131b. of cinders 


factory was in work, and the boiler supplying steam to drive 
all the machinery. Mr. Schénheyder also states in his report 
that the combination of the furnace arrangements assists to 
cause an intense heat and very perfect, combustion, the top of 
the chimney being, as a rule, during his test quite clear of 
smoke, 


THE ENFORCED USE OF THE METRIC SYSTEM. 


IN a communication to the Philadelphia Public Ledger, dated 
at August 24th, Mr. Coleman Sellers, a member of the 
firm of William Sellers and Co., of Philadelphia, gives his impres- 
sions of the very slow progress the metric is 
toward general adoption ss leading nations of the world, 


a = his objections to the system. 
says :— brarian Paris Geographical Society has recen’ 
a table showing what countries have ad the Frenel 


me and have made its use obligatory. e total popu- 
lation of these countries is given, and it professes to show that the 
people who use this system are vastly more numerous than those 
who do not, and among the minority are mentioned Great Britain 
and the United States. Thus, those using the system aggregate, 
say, 241,972,011, as against 97,639,825 not using it. 

notice among those countries where this system is said to be in 
— use Norway, Sweden, and Denmark. Now, I have 
os these three kingd: ioms, and while there I made it my 

into the i tion of the French metric system. I find 
that the Governments of the three countries above mentioned have 
adopted the system, and have appointed a date a few years in the 
future when its use will be obligatory; but as yet it is not in general 
use, except among the employés of the Government or in the 
Government depéts. The Lo at large know little or — 
about the subject, and s progress has been made to 
preparing them for the change. In the railroad stations may be 
seen charts hanging on the walls that give the system in a graphi 
way, and the weight of the luggage upon which an extra c is 
made is computed in kilos., not in pounds; while everythi 
weighed in the shops or markets is reckoned {a pounieeriennioet 
we “yard stick,” which is twenty-five of our inches in length; 

I give from actual measurement, although the rg yan 
that — measure for cloth is two-thirds of the 


opted. 


more numerous than those of the countries that do not use it does 
not furnish so strong an argument in favour of the enforced 
adoption of this system as would at first . The interests 
involved and the industries that would be 
must be considered. The uproo' 


loned and this is especially true of man 
countries, where vast and varied processes depend on establish 
standards. t i 


of the world. England and America combined lead the engi- 
of the world. 
To the merchant who . 4 and sells, it makes no matter if the 
i in. "389i: 


sa 
k, so little is known about the enforced adoption | j 


What I wish to make clear to your readers is, that the mere fact | j 
that the inhabitants of the countries using the metric system are | th: 


in use, and one ord to used, but never 

put into practice. “The Swedish roads are laid 

out now in kilometres, and marked b; 

tance from some , vhile i i 5 
metres.” This division of the roadway seems to them to be 
enough, as the old Swedish miles was 5 
metres is a less distance. 


blem of squaring the ci 
If a bar of ordinary f iron be planec up to measure lin. 


will weigh 
10 pounds, and the tenth of such oe eee ee 
tely than will the ordi litre of water weigh 1 kilo. The 
i ineer, in these days of iron, knows when he uses shapes 
of iron rolled of uniform section that the tenth of their weight in 


pounds ives 
admirable incident will long fix the desirability of the present unit 
on When we consider the interest involved, 
i is in excess using, ‘orce, 
French Millions of those numbered among the people who 
use the h system have no occasion to use any or know any 
system whatever save in the crudest form. 
Carefully as I have considered this subject of weights and mea- 
sures during the time I have been from home, I am the more 
y 


if 


ve as 

even the most imperfect of our systems. America has 

the line of simplification of its metrology, and that is th 
u 


| 


. One has not to be long in England to find 
ly are the seemingly complicated systems of 
of that country fixed with the people. 


measures They weigh by 
the stone and com <n 
decimals, and says, if you ask him, that he has never learned what 
they are. England has lately made legal the admirable standard 
manufactured by Sir Joseph Whitworth, and the chance of her 
adopting the metric system is not in the most remote degree 


A New Processs ror TOUGHENING STEEL.—The French Société 


is to say, by o ing upon the metal whi t in the state of fusion, 
on the ted 


does not require any result of the process 
is to impart to the a fineness of grain, a degree of 

a le accession of strength to wi 
alteration is most considerable with hi carbonated steel; and 


In Philadelphia, the firm of 
the French metric system in an important part of their w as 
ingage as thirty years, and have continued its use since, until 
their workmen are as familiar with it as with the inch. With | 
w 
The standard of the French system is a certain bar, kept for 
comparison; so is the English yard, from which we get our feet 
and inches, The a notion that the metre is a measurable 
portion of the q t of the earth’s circumference has been 
given up long ago, and the measurements of England and America Ria 2 
re on a better basis of accuracy to-day than those of any other 
eights 
stil 
|__—_l4 Pa — — S$ the English inch, because their market is largely 
| in those countries that use the inch. In the 
from a like the cross bracket of a drop gas 
pocket a rule on which he has the English inch, 
Prt pt tt and by its side the French measures; on the 
easy by a gentle sloping course from under the fire-bars for the ; 
better combustion of the fuel. It is of the utmost importance _ 
that all corners and obstacles should be avoided for the proper | the conclusion of the test, 401b. of ashes and clinkers were left, 
guidance of draught for the fuel to the top of the fire-bars. In Germany you never hear of thekilo., but they sell by the pound, 
These fire-bars have been made to slope downwards to the front, _ : their pound being the half of 1 kilo.; this they cut up as they : 
so that the air, entering in front at the bottom of the door, and| Thus far the author has quoted Mr. Schénheyder’s own words. | please into aad weights, and you can buy half a pound of 
guided by the slotted plate | He will only add that that gentleman’s test was made under the | grapes or butter just as well as you can in America. It is claimed 
burning fuel similarly to conditions of quick combustion, that is, when the author's | that, given the metre, all weights, &., can be deduced from it. In 
bright, transparent flame wit | theory this is very well. The most skilful workmen, however, are 
which shows that thorough not yet able to make two litres of water weigh alike to the utmost 
furnacenoatom of oxygen from below or from the front can escape | point of accuracy. and the cubical litre is not used, but is converted | 
without coming in contact with the fuel and thus producing 
almost ect combustion. The damper is generally one-third | | 
that the heat once formed by the gases within the furnace is | ) 
retained, and not reduced ser and damaging surplus of 
cold air, The slanting fire- have another very important 
purpose, and that is to guide the bright flame as near as 
possible to the boiler plates, and to keep it near the plates the 
fire-brick embankment is formed about 3ft. 6in. long, conform- 
possible, 
’Encouragement have had under prolonged examination a process, 
: vented - M. Clemandot, for working steel. This process is 
of the French system, that an important shopkeeper told me that | described by the Revue Industrielle as consisting in heating the : 
until it acquires a sufficient ductility, and then subjecting ‘ 
to high pressure during cooling. In this way a modification of 
structure of the metal is produced, and the material acquires pro- 
weights and measures is a matter of very serious import, aside to pressures of from 1000 to 3000 kilos. nare centimetre. After 
any question of the relative merits Pings rama of the adopted or Souter allowed the steel to cool heboncntheved plates of the press, 2 
ng | it is withdrawn with all its new qualities ‘ectly devel and 
on 
and oss caused py & change i ne system oO measuremen in 
Russia, with her millions of Per rge would be less than that sus- 
tained in the city of Philadelphia alone from a like cause. Eng- | in this respect the metal is made to resemble tempered steel, with- ‘ 
land and America combined control the majority of the commerce | out ry in all points identical with it. The cause of the altera- o 
tion in physical condition is ascribed to the rapid —- and no 
less rapid cooling of the metal. When the red-hot is first : 
pats compressed, the conversion of the mechanical energy into 
heat serves to raise the temperature of the entire mass, at the same 
more or less than a pint of water; bu @ engineer the | time that the particles of the metal are more closely ccn.:nted 
matter is of more vital —— I have gone this summer | together. This effect is followed by a rapid cooling, due 
SEUnEINnE nnniss/a/dannaenanna aceuureeaneie through the workshops of almost all the great countries on this | to the contact of the plates of the hydraulic press with the suriaces 
con- side of the water, and in those of Germany. I have seen the | of the metal. The close pressure sctetly tckenens Se om. 
RG a ena. practical use of the system that I have for so longa time con- | ducting effect of the cold metal, : 
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“THE IRON, COAL, AND GENERAL TRADES|* 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. ‘ 


(From our own Correspondent.) 
To-payY—Thursday—in Birmingham, and yesterday in Wolver- 
hampton, there was but little business doing. Buying seemed to 
have been pretty much abandoned for the rest of the year. 
very small lots were sought for when orders could not be placed by 
monied men on terms which would make it worth their while to 


purchase forward. 

Sheet makers and some other of the finished iron makers were 
complaining that though they have some good: orders on their 
books, they cannot get specifications for their execution without 
further concessions, for their customers were now able to supply 
their wants upon terms within those at which the orders were 

igi given out. In such cases there was some =. by 

to increase stock; and if the workmen are to be kept on 
average hours the increasing of stock is imperative. 

The markets were not improved by the fact that the Chillington 

Company, has served its ironworkers with notice to 
terminate contracts a week hence. No explanation is given of the 
object of the notice; its purpose will not be generally known until 
it expired. The company has its chief works in Wolverhamp- 
ton; it has a minor works at perfield, in the Bilston locality. 
It is somewhat extensive maker of sheets, which it sends both to 
London and Liverpool; at the latter port it galvanises them. It 
is a producer also of most descriptions of finished iron, and it 

blast furnaces, but these have not for a long time been 
mm operation, the company having found it more profitable to buy 
than to make pigs. At its Wolverhampton establishment there is 
also a cultivating tool department. Business has not of late been 
carried on at a profit, and, therefore, for a few years it has given 
no dividends on the ordinary capital. The pany is a ber of 
the Iron Trade Wages Board, and if the object of the notice 
“should be to re-engage some of the hands at lower wages the effort 
may be attended with some little trouble. 

Common bars were to-day plentiful at £5 10s., and good medium 
qualities were procurable at £6 to £6 10s. The marked bar houses 
still quoted £7 10s. to £8 2s. 6d. aoe 

There was more than the customary anxiety atrthis season of the 
year to get orders for strips and hoops, which, though they were 
quoted at £6 2s. 6d., were to be obtained in considerable quantities 
at £6 at works, and occasionally at a trifle within that figure. 
Sheets of the double gauge were mostly quoted at £7 10s., but 
re themselves able to buy from some makers at 

7s. 6d. easy. 


The girder plate and angle iron mills are prejudiced by the 
cheapness of those = ye in the Cleveland district, from 
whence considerable supplies reach this part of the kingdom. 
Boiler plates were a trifle better in job lots, in anticipation of the 
repairs that will be undertaken at works during the holidays. Tank 
agg £7 10s.; common boilers, £8 to £8 10s.; and best, £9 


Pig iron was again slow of sale. The leading prices which 


determined transactions were :—36s. to 37s. 6d. for cinder sorts; | VY 


45s. for part mines; and 55s. to 57s. 6d. for all mine hot blast. 


Coal was plentiful at 2s. 6d. for common, up to 4s. 6d. for best 
deep mine slack. Common forge coal was 5s. 6d. Best deep 
domestic coal was quoted 10s. at the pits, which makes it 15s. per 
ton supplied to householders. 

After a chequered career the Coal Trade Wages’ Board has ended 
its existence. On Tuesday, the president and vice-president, 
accompanied by the secretaries representing the employers and the 
men, formally wound up the accounts. The amicable results 
which it was sometime ome might be forthcoming from its 
i have not been realised. Every meeting has been 

@ stormy nature, and the death-blow to the Board was the 
date three months’ strike. Any attempt to bring the men and 
masters together again upon the vital question of wages will have 
to commence at the beginning. 

The ironworkers in the neighbourhood of Brierley Hill are at 
present undecided whether the new Ironworkers’ Association 
should be affiliated with that existing in North Staffordshire. It 
is reported that six new works have joined the Association. 

The mails received this week from Buenos Ayres, Monte Video, 
Rio, Bahia, Pernambuco, and Lisbon have brought some accession 
of ‘work to the hardware manufactories. The new antipodean 
orders are, however, = New Zealand bulks largest, and the 
Cape business is yet dull. One merchant from Morocco, who, in 

is pict stu factories here- 


ting tive nut and bolt makers of Darlaston has 
= a resolution calling upon the Government to institute an 

uiry into the cause of the depression in trade, and request of 
Mr. A. Brogden, M.P., to use his influence to bring about such 
inquiry without delay, with “‘a view to improving the condition of 
the working classes.” 

A meeting of the South Staffordshire Institute of Iron and 
Steel Works was held at Dudley on Saturday. 
The president, Mr. W. J. Hudson, continued his remarks upon 
“* Modern Blast Furnace Practice.” He showed that the analyses 
from hot and cold blast pigs varied so little in chemical composition 
that it was difficult to say which of the two was the better. He 
also reiterated his contention, that i the same materials 
were put in the furnace, the nature of the blast had no material 
effect upon the product. Mr. M. Millard, the ex-president, urged 
that a fortune was being lost in South Staffordshire every year by 
casting pigs in sand instead of iron ld 
of a manager who had worked blast furnaces for twenty years, 
that the extra cost entailed was only 4d. per ton. Other members 
contended that the days of cold blast pig iron had departed. The 
Institute also passed a resolution sympathising with Mr. Sydney 
G. Thomas, one of the inventors of the| basic process, in his tora 
and expressing the hope that his recovery would be early. 

The Wolverhampton Chamber of Commerce have this week 
forwarded to the Associated Chambers their views upon the work- 
ing of the Bankruptcy Act. As regards the management of small 

tates, the Chamber believes that the appointment of official 
has worked well. Touching the: 

not express any positive opini ct ay to wi 
closing of estates and the payment 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—Business has now settled down into the quiet con- 
dition which will in all bility continue with very little 
change until after the holidays. In all branches of the iron trade 
there is a gradual suspension of operations, and in view of the 
close of the year consumers are working down their stocks as low 
as they possibly can, with the result that deliveries of iron under 
contract are only being i taken, and where any iron is 
being ht it is only in parcels for immediate require- 
ments. Nominally quoted rates are without change from last 
week, but to secure any orders of weight considerably under 
current rates would, for the moment, have to be taken, and there 
are sellers in the market who would come down very low to effect 


sales. For the it, however, no one is really wanting iron, 
and some very tial inducement would be required to bring 
forward buyers. 

There was e 


‘or Lancashire pig iron delivered equal to Manchester, makers still 
quote 41s. to 41s. 6d., less 24, and about the same figures are also 
quoted for good Lincolnshire iron, but there are some district 
brands which could be got at as low as 40s. for fi and 40s. 6d. 
for foundry, less 24, delivered here. Middlesbrough iron is bei 
offered, for delivery equal to Manchester, over nine months o’ 
next year at 45s. 4d. net cash, and for three or six months 6d. less 
than this would be taken. 

Manufactured iron makers are still able, with difficulty, to keep 
the forges going about full time in most cases, and the leading 
manufacturers still quote £5 12s. 6d. for good qualities of bars 
delivered here, but there is no difficulty in placing orders for North 
Staffordshire bars at £5 11s. 3d., and for some of the local brands 
at £5 10s. per ton delivered into the Manchester district. Local- 
made hoops can be got at about £6, and sheets at about £7 per ton. 
North-country plates continue to be offered here at extremely low 
figures. Good qualities delivered into this district can be got 
readily at under £5 10s. per ton, and in some cases at 1s. to 1s. 6d. 
below this figure. 

Tronfounders generally report trade as extremely dull, and for 
all descriptions of castings prices are cut excessively low. 

Brassfounders also report a quiet tone generally ; engineers are 
giving out very little new work, and for marine fittings the demand 
is extremely small. To secure orders, prices are cut very fine, and 
the general ordinary run of work has to be taken at figures that 
practically leave little or no margin for profit. 

The metal trade is very dull, with a drooping tendency in prices; 
brazed copper tubes delivered into this district being now quoted 
at 7jd.; solid drawn brass tubes, 64d.; copper wire, 8d.; brass 
wire, 6d.; and rolled brass 5d. Ib. 

The returns for the past month as to the state of Me gs een 
the various branches of the Amalgamated Society of Engineers 
still show an i in the ber of bers iving out-of- 
work support. The increase, however, is not more than is usual 
at this time of the year, and the average for the whole of the 
society’s branches is not much over 5 per cent. of the total member- 
ship in receipt of out-of-work donati In the L hire district 
the condition of employment remains about stationary, and with 
the exception of Liverpool, Birkenhead, Barrow, and Wigan, trade 
generally is fairly yo Locomotive builders and railway 
carriage builders have still sufficient work in hand to keep them 
fully employed. The leading boiler makers are also well supplied 
with orders. Tool makers are a fairly employed, and cotton 
machinists have of late hed a tolerably large amount of work, which 
is still keeping the principal firms occupied. Taking the branch 

throughout the country, however, there is no important 
district in which trade is reported as good, the general tenour of 
the returns sent in being either declining or bad. 

In the coal trade business continues extremely slow for the time 
of the year, with collieries still working short time, and in many 
cases not more than three to four days a week. Round coals are 
in very poor demand both for house fire and general trade fa age | 
the requirements for ironworks having shown rather a falling off 
the last week or so. Quoted prices remain without material 
alteration, but for quantities buyers are able to place orders at 


which is very often forced upon the market at ost any —. 
that sellers can get. At the pit mouth best coals average t 
9s.; second qualities, 7s. 6d.; and common round coals, 5s. 6d. to 
6s. per ton. ine classes of fuel are not quite so plentiful in the 
market, best slack being now rather scarce at some collieries, bxt 
the demand is still only moderate. Burgy remains at about 4s. 6d. 
to 5s. per ton at the pit, best slack is fetching 4s. to 4s. 3d., but 
common sorts can be got at 2s. 9d. to 3s. 3d. per ton. 

Shipping has been quiet, with steam coal delivered at the Garston 
Docks or the high level, Liverpool, to be got at about 7s. to 7s. 6d. 
per ton. 

Barrow.—I have to report the usual quieting down in busi- 
ness prior to the customary Christmas holidays. attendance 
at markets is very limited, and the amount of new contracts 
offered is inconsiderable. Some few makers in the district are 
likely to be busy until the end of the year, but the generality of 
them, I notice, are anxious to secure prompt specifications, in 
order to keep works going. This naturally has a tendency to cause 
prices to be rather easier, although no perceptible difference is 

wotable. The attempt to force prices up for orders for forward 
elivery has not succeeded, and mixed Bessemer samples are still 
38g at from 45s. to 46s. per ton net at works, prompt delivery. 

o. 3 samples are quoted at 43s. to 44s. per ton. The shipping 
deliveries show a falling off on the week. Stocks are extensive, 
and are not being reduced, as the present output is quite 
equal to the demand. For Bessemer steel there are practically no 
inquiries of importance. One or two good contracts for rails, 
which have just been placed out, have had the effect of giving a 
spurt to this particular industry; but in the course of a few weeks, 
when these are worked off, there is nothing else on the books to 

‘all back upon. In the hoop and wire de ent of the steel 
trade I understand some activity prevails. is is about the only 
department which the great depression seems not to have visited, 
for throughout the year there has been fair employment. Angles 
and tires are in limited demand. Shipbuilders are expecting with 
the new year to be 9 coke Iron 
ore is quiet at unchanged rates, with large stocks at mines. Ship- 
ping without material change. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
Messrs. CRAVEN BROTHERS, railway carriage and 


Mitchell and Mr. 8. Foster. A complete mer plant, capable 
of an output of from 100 to 150 tons of steel per week, has been 
put down. It is the intention of the company to produce general 

i on the most modern principles, for which purpose they 
have fitted up the requisite plant. It is comfortable to find, at a 
time when the most gloomy statements are made regarding the 
steel trade, that business men have still sufficient faith in its future 
to commence new works. 

The Grassmoor Colliery Company, which has long been a first- 
class private concern, has been converted into a limited liability 
company; but the arrangement is purely a ee one, and no 
shares will be offered for public subscription. Mr. Mundella, M.P., 
has agreed to act as arbitrator in the dispute at the Barrow 
Collieries, near Barnsley, and has consented to up communi- 
cations with Mr. David Dale, of Darlington, with a view of bring- 
ing the difficulty to anend. Mr. Benjamin Pickard, the secretary 
of the Yorkshire Miners’ Association, advises the men to be patient 
and law-abiding, and then good would come out of what had been 
done. The men have passed a resolution not to go to work until 
an honourable settlement had been made. 

Earle’s Shi, ing Company, Hull, has a large amount of its 

ital in Sheffield, and its affairs are therefore of more than 
i interest in these parts. Sir John Brown, of Endcliffe 
Hall, the chairman, was prevented presiding at the annual meeting 


on Saturday, owing to illness. Though a profit had been 
made, it was not considered advisable to iat any dividend, 
The general manager—Mr. A. E. Seaton—stated that, in addition 
to a contract entered into with the firm of Messrs. Thomas Wilson, 
Sons, and Co., for a smart senger steamer, other prominent 
Hull shipowners had continued to give their ne tod to the com- 
pany, Mr. R. Jameson and Mr. Edward Leatham having each given 
an order for a steamer, while Grimsby had ordered two powerful 
steam trawlers. Notwithstanding the severe depression in the 
shipbuilding trade, the company is better off in respect to new 
work than most of their neighbours elsewhere. Sir John Brown 
and Mr, Thomas Bingham, the retiring directors, were re-elected ; 
and Mr. ©. B, Godfrey, of London, was also elected a director. 

It is interesting to note the week before Christmas that the 

ices of household coal for local consumption are as follows :— 

gw Silkstone branch, 14s. per ton ; best Silkstone hards, 
lls. 8d.; best Silkstone, screened, 10s. 10d.; second Silkstone, 
quotations of the Nunnery Colliery Company, who do a very 
local trade in house fuel. The prices are at the depét, and 
exclusive of carriage. 

At the Cyclops Steel and Iron Works, Sheffield—Messrs. Charles 
Cammell and Co.—on Monday, Edward Kirk, a crane driver, 
was killed in the course of his employment. Kirk was working 
his crane in the lifting of armour-plates, when one of the girders 
carrying the crane gave way, and fell upon Kirk, who was dread- 
fully crushed. The crane at the time was not bearing anything like 
the weight for which it is certified—25 tons. The Cyclops Com- 
pany has ambulance ms for each of their Savile-street and 

timesthorpe Works, and in one of these Kirk was taken to the 
infirmary, where his injuries shortly after proved fatal. 

The Sheffield shareholders in the Chillington Iron and Coal 
Company has been interested in the statement that the directors 
have given a fortnight’s notice to all the ironworkers to terminate 

tract e pany has works in Wolverhampton and 
Bilston, but dividends have not been regularly declared for some 
time. Though the blast furnaces have been anon the rolled 
iron branch has been kepton. The company are also edge-tool and 
vanised sheet makers. It is said that if the works should not 
wholly stopped after Christmas, some hands will be discharged, 
and it is probable that the rest will be aeked to accept lower oe 

The Sheffield Chamber of Commerce are again having their 
attention directed to the necessity for water communication with 
the coast. Amongst the business to be considered at the next 
Council meeting of the Chamber is the advisability of having a 
survey made of a deep canal from Sheffield to Goole. It is one of 
the serious difficulties of the leading trades of Sheffield to secure 
— of raw material and finished goods to and from 

effield. 

Mr. J. T. Key, engineer to the Sheffield Gas Company, was 
elected a member of the Institute of Civil Engineers at their last 
meeting. Mr. Key was elected without being called upon to pass 
through the other grades. 

On Wednesday morning the Barnsley istrates fined a colliery 
deputy—stated to be a very steady man: . and costs for neglect- 
ing to withdraw the miners from No. 4, instead of the Silkstone 
seam, on his finding a large accumulation of gas there. A 
damaged se been found in that part of the workings, and an 
explosion might have occurred. At another colliery a youth toasted 
his cheese over a safety lamp! He was also fined. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

As the end of the year approaches, the Cleveland pig iron trade 
seems to grow more more 8 t. There was but a 
attendance at the market held at Middlesbrough on Tuesday 
and few sales were made. Makers’ quotations for No. 3 g.m.b. 
were the same as a week previously, viz., . 3d. per ton for 
immediate delivery, and 36s. 6d. to 36s. 9d. for forward delivery. 
None of them are, however, eager sellers at present. Merchants 
have reduced their prices, and are now offering No. 3 at 35s. 9d. 

ton, and, ind one or two small lots have been sold at 
Bs. 6d. Itis believed however, that they have not much under 
their control, and such sales have for their object to force down 
the market prices. Forge iron is easier, sales having been made at 
34s. per ton, or 6d. less than a week ago. 

Warrants are nominally 36s. per ton. 

In Messrs. Connal and Co.’s store at Middlesbrough on Monday 
last the stock of pig iron was 52,559 tons, that being a reduction 
of 100 tons during the week. At Glasgow their stock decreased 
311 tons. 

Shipments of pig iron from the Tees have this month fallen 

behind those for November, but are about the same as in December, 
1883. The actual figures are as follows, viz.: This month to the 
15th, 32,070 tons; last month, 46,728 tons; and December, 1883, 
tons. 
The finished iron trade is quiet. Most of the works will be 
closed next week for stock-taking. Orders to about an average 
value are being booked, the prices being about as follows:—For 
ship and bridge plates, £5 to £5 2s, 6d. per ton; angles, £4 15s. to 
£4 7s. 6d.; and bar iron, common quality, £5 2s. 6d. to £5 5s, 
All on trucks at makers’ works less 24 per cent. discount. 

At several of the shipyards on the Tees, Tyne, and Wear, and at 
Hart 1, new vessels are now being built, and employment is 
being found for a large number of hands. Messrs. Doxford and 
Sons, of Sunderland, commenced a new ship on Monday last, and 
at Messrs. Short Brothers’ yard fresh workmen are being daily set 
to work. 

At a meeting of the River Tyne Commissioners, held on the 11th 
inst., it was reported that only fifty-seven steamers were now laid 
up idle in the river, as com with 104 two months ago. 

Messrs. Ashmore and White, of Stockton, have booked an order 
for a four-lift gasholder 180ft. high, and capable of holding about 
8,000,000 cubic feet of gas. 

Messrs. Richardson, Duck, and Co., of South Stockton, have 
launched this — pnd screw stcamers and five sailing vessels, 

uivalent in all to 15,002 gross register tonnage. 
ore Mr. Wm. Boyd’s presidential address, read on the 28th ult. 
at the inaugural meeting of the North-East Coast Institution of 
Engineers and Shipbuilders, may be taken as a sample of the 
quality of future contributions, the new-born institution should at 
once command Mr. Boyd has shown himself a capable 
engineer, and a clear and forcible writer. The modesty with which 
he states his views, and {the tact he evinces when discussing 
controversial topics, are conspicuous and commendable. The 
ground intended to be cov by the operations of the Insti- 
tution includes the Tyne, the Wear, and the Tees, and the subjects 
to be treated of are those relating to the shipbuiiding industry as 
carried on in the Northern rivers. Mr. cr , in commencing his 
address, glances at the question of the stability of ships as affected 
by their forms, dimensions, loading, and ement, Next he 
considers the materials of which they are usually made, and the 

robable rapid change from iron to steel. Loading and unl 
by hydraulic machinery, and by aid of the electric light,.is next 
discussed, and its i in i ing the effectiveness of 
steamers. The Esmeralda cruiser in particular, and warships in 
general, are then touched upon, and afterwards some inter- 
esting information is given as to triple expansion engines work- 
ing at 1501b. pressure. ‘To illustrate the even balancing and 
smoothness of working secured by these, arranged on the three- 
crank system, Mr. Boyd says: ‘I recently saw a triple expansion 
engine with a working pressure of 150 Ib. in the boilers, revolve 
smoothly and (ma we BG and without stoppage, at twelve revo- 
lutions per minute, and I believe this is a result not attainable 
in-an ordinary compound engine.” He doubts if he shall stop 
at a twelve-fold expansion, and thinks we may come soon 
to sixteen-fold, with four cylinders and 250 1b. boiler pres- 
sure, This will lead to a revolution in boilers. For as it is not 


| 
| | | | een | | | ers 
miscellaneous metal requisites and for machinery. He is also 
chaperoning Eastern merchants who, unlike himself, are visiting 
Europe for the first time. 
......... 
Darnall, are at present completing an order for forty-two carriages 
for the Cheshire Lines Committee. Of these fourteen are compo- 
site bogie carriages, fourteen third-class bogie carriages, and 
fourteen brakes. During the year the wagon trade has been 
brisk at Darnall, owing to two heavy orders, 1000 wagons for the 
Great Northern Railway, and 750 for the Caledonian Company. 
This firm have also just completed an order for twenty-seven 
coaches for the Metropolitan Railway. Generally, the wagon- 
builders do not find many large orders coming in to take the place 
of those now being finished. 
. New steel works, under the title of the Dearne and Dove Steel 
J Company, have been opened at Worsbrough Bridge, in the presence 
of a number of gentlemen connected with the iron and coal trades 
of the district. The company, which has been registered with a 
nominal a of £10,000, is presided over by Mr. J. W. Taylor, 
of | with him as directors | associated Mr. | 


: guaatiy despatched from Greenock bei 
Troon, 6142; and Irvine 
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practical to use steel plates thicker than be in. 
without a serious proportionate weak: the 
steel itself, and still more of the rivet joints, 
it will be necessary to obtain the requisite increase 
of strength by lessening the diameter of the 
boiler. is will necessitate a complete rearrange- 
ment of steam generating ap tus on board ship. 
and Mr. Boyd thinks that the Admiralty type of 
boiler will most likely to come into use, 
consideration of the value of forced draught, and 
of the effective compared with the indicated horse- 
power of a marine engine, concludes this section 
of the address, Economy of production in ship and 
engine build is next considered, and the paper con- 
cludes with some valuable observations on the con- 
sideration ay should guide members in select- 
ing nite § ‘or oe , in writing them, and in 

the course of the discussion. 
Mr, Boy is on his address, 
and the members of the new Northern Institute 
as their first president. 

A year or two since an electric light company 
was started upon the marshes at Middlesbrough, 
to supply Brush lights on rental to the various 
ironworks around froma central station, £25 per 
annum per light was the c’ e made, plus the 

cost of carbons consu North-Eastern 

Steel Company has hitherto rented eighteen 


hts; Gjers, Mills, Co., one; two 
are employed _ hbouring firms. But 
there are no symptoms of the demand extendin; 


and the company is now endeavouring to se 
its plant to a syndicate of its customers at a 
ar considerably less than it cost. It is 
said tha' ¢ £3000 has in all been expended. It has 
been found that gas lighting answers ae enough 
for ironworks, es if flame lights on 
pa dete or Bray's principle be used in the more 
, and that it costs far less than 
eerie lighting For steel works, however, the 
pre seems almost a necessity. In the end it 
is probable that the North-Eastern Steel Com- 
— buy up the light company’s 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE iron trade continues quiet, although the 
past week’s shipments show a considerable im- 
provement in amount as compared with those of 
several weeks preceding. The tive 
Sapernent of the market is quiet, there being | my, 
very little business of any consequence outside 
the circle of the brokers, Fluctuations of prices 
have again tended downwards. For export the 
inquiry is not at all satisfactory, but it is, of 

course, possible that an improvement may come 

with the opening of the new year. There is no 

in the amount of the uction. The 

stock of Scotch in Messrs. and Co,’s 
shout 380 tons. ows @ reduction for the week of 


tions from 42s, 5d. to 42s. 3d. per ton. 
at uence of the limited shipping demand, 
prices are slightly lower, ‘ollows :— 
Gartsherrie f f.o.b. at Glasgo’ 


48s. 
44s. » 44s. and 4 
and 40s. 9d.; Govan, at Roonliine 436, 3d. 
Carron, a’ ou 

selected, 


the corresponding 
stock i 


against 583,701 tons. 

The shipments of iron manufactures from 
Glasgow in the past week embraced ten locomo- 
tives, valued at £16,860, for Bombay; £22,000 
machinery of different kinds, of which £9000 

ted sugar — plant for Brisbane. 

There was also a steam launch, valued at £740, 

for a pes £3378 worth of sewing machines, 

£9700 steel end 43,50 £42, manufactures, 
ipes, 


wrt » to the value 
"300, for The imports of iron 
rom abroad were comparatively small in 


coal trade is 3. yet 
the have, upon w little 
reason for complaint. Up o the end of 
last week, the coal shipments from the 
whole of the Scottish pba for the present 
ri aggregated 3,062, tons, being only 
640 tons less than in the corresponding 
week of Tat year. Of course the inbound con- 
sumption has been considerably smaller than it 
was year in consequence of the dulness of 
trade trade curtailing the requirements of the manu- 
facturing consumers. It is somewhat difficult at 
age for merchants to obtain full rates, but 
will not admit that there is any general 
relostion of prices. In the past week there was 
shipped at the Glasgow General Terminus 12,369 
‘tons of coals, at the Queen’s Dock 7171 tons, "the 


rangemouth, 11,146 tons; Ayr, 

1881 tons. Leith 
the ecal shipments hove been 
they were of late. In Fifeshire the fae m9 for 
household coals has been good and the prices 
et gad quotations are ruling 


shipping 

give the colliers full employment ; bees where- 
ever that is possible, they are working steadily in 
anticipation of the New Year holidays. 

A number of the Olyde shi will close for 
longer shut, in consequence scarcity 
employment, 


Within the past few days several orders for 
new vessels have been contracted for, and the 
output for the year will compare weil with most 
prece years ; but there are fifty fewer vessels 
on the stocks than twelve months ago, and the 
prospect is not at all encouraging. 

Messrs. Russell and Co., of Port Glasgow, have 
intimated a reduction on the wages of rivetters, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE prospects of the Cardiff and Monmouth- 
shire Hailway may now be taken as excellent, 
Thanks to the coalition between the Taff Vale 
and the Bute Docks interest, a powerful opposi- 
tion has been avoided, and now the joint interest 
will be in favour of the new line. 

At an meeting in Cardiff a few days 
ago, Mr. T. Lewis promised on behalf of Lord 
Bute to subscribe two-thirds of the promotion 
money, and before the yore | ended the whole 
- it—£7500—had been subscribed. During the 

ings one freighter promised to send a 
fnillion tons annually over = _. It was also 
pointed out, as one great ad , that the 
whole of the eastern and Hore cape ey of Mon- 
mouthshire would be placed as near to Cardiff as 
Newport, and the Monmouthshire ironworks be 
considerably benefited. 

The Pontypridd, Caerphilly, and Newport Rail- 
way Company will not goin yet for passenger traffic, 
It is proposed to get powers to make a deviation 
of the present incline between the Machen Tin- 
works and the Brecon and oy Machen 
payee as the present gradient would not pass 
the Government Board for such traffic. Rapid 

progress is being made on the new line from 
oe on Yard to the Great Western Station, 
Merthyr, and an opening early in the year is cer- 
tain. It is a joint line, by the Rhymney and 
Great Western authorities, and is a substantial 
construction, The Vale has a 
small army extending. 
The advantages of the Roath Sent atliees have been 
strikingly at of late, for on account of the 
stormy weather the shipping has been much in- 
convenien This week the about 
there has been great in coal traffi 

It is tolerably clear now that the year is going 
to close with a depressed condition of the 
trade. A fortnight ago the export from Cardiff 
was 113,000 tons, last week it was only 98,000. 

ese figures, compared with the old average of 
150,01 000 tons, speak volumes. 

Still, we have had such a run of good times 
that it is only in a few cases that the slackness is 
felt. Possibly, too, now that the storms have 
abated, there will be larger clearances. I expect 
to record bigger figures next week. 

The principal coalowners are somewhat fortu- 
nate in securing contracts. Powell, Duffryn 
Nixon and Co., and the National Steam Coal 

y have d a portion of the contract 
for the Lloyd’s, and the Glamorgan 
Steam Coal Company for Admiralty requisites 
ee is faring tolerably well with the coal 

e e 
trade, as is but natural, po the leading port 
for house coal. Its clearances last week showed 
well, and a fair average is being maintained of 
close upon 40,000 tons foreign and 20,000 tons 
coastwise. Swansea, which usually suffers the 
comp @ great pone Fr, off in tonnage; bu 
with a change in the w , this will soon be 

A strike has taken place at the Forest Colliery, 
Neath. The dispute is in pa — of paying 


the ton, instead of da: 
Only ‘orty-eight vessels and 
colliery owners have in consequence been - 


The Swansea and Rhondda Colliery Company 
has been floated, capital £100,000 in £1 shares. 
Subscribers include Cheshire, Manchester, Pres- 
™ and Wrexham capitalists. A new seam of 

coal has been won at Loughar, Broadvale Colliery, 

The and the seam a fine 
bituminous one. will be a capital incentive 
to other Aas ae the district is nearly 
shot firing prosecution 

Vail be cant on forthwith. Counsel’s opinion 
has been obtained, and is against the Home-office 
authorities. The rule of the Mines Regulation 
Act is already carried out, and it will be necessary 


that the Home Secretary pro) a@ new rule to 
meet the prohibition of thot £ when men are 
in the pit. 


There is little doing in steel rails. Home 
requirements and colonial keep up the same 
degree of life as I have so frequently reported. 
If anything, more requirements are coming in 
from India. Last week several thousand tons 
left, the accumulations of some weeks. Bar, 
too, is slightly in better request for foreign use, but 
in no place is there anything like activity. Even 
tin-plate works are quiet and prices unremunera- 
tive. Best coke I.C. brands only fetch 14s., and 
ordinary will not yield so much. If prices fell 
there would be a rush on stocks, for it is well- 
known that orders are numerous in the market. 
The present dulness is due to the conflict in the 
— between ~~ and sellers, and the latter 

wisely in ref to give way; 14s. per box 
tacked down ean only tend to the increase of 


by a wire rope last week. One saved 
guide rope. Itis attributed toa 
poy ery n made in unwinding, but an 

cdr will eld. 


; ng am pleased to note that the Home Secretary 


has. appointed Mr. W. T. Lewis on the Board of 
Management for the examination of certificates 
bord colliery managers, South Wales Mining dis- 


Socrery or Encingers.—The thirtieth annual 
dinner of the Society of Engineers was held on 
Wednesday evening at the Guildhall Tavern, 
the chair occupied by the president, Mr. 
Arthur e chairman 
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Condensed from the Journal of the Commissioners of 
Patents. 


It has come to our 


have caused much unnecessary trouble ai cnet te 
both to themselves and to the Patent-office upicials, by 

referred to, instead 

ving proper number 0; Specification. 

giving te been made by looking at Tae 
Index, and giving the nwmbers there omy a which only 
refer to the pages, in place of tw to those pages and 
JSinding the numbers of the the Specification 
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name address communicating 
printed in italics. 
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16,145, Botters for Heatisc Cuurcues, BE. W. Astle, 


16,146. Potters, &c., for Drivive Purposes, W. N. 
Wilkinson, Manchester. 

16,147. Compounpina Iron and Sree., &c., W. Rose, 
Mon M. J. Robson, 
16,148. Gas Motor Mace 

16,149. Wacow Draw-Bars, H. Milner, Halifax. 
16,150, EnciisH and ConcerTinas, J. 
erlan 


. Airey, 
16, 151, Gas Motor Enotes, J. T. Nelson, Leeds. 
16,152. Economical of Locomotives, &e., H. 
Harrison, Manchester. 


16,153. Tres for Boor Hexxs, H. N. Manchester. 

16,154, Cuts: Govces and Lame, . Ball and J. 
H. and F. P. Rawson, 

Wa: 


&e., Darin te Dewees the up to 
4 Middles' 


LOCK, 
16158. Drivine Gear for SEwiNa Macuines, J. Farran. 
—(L. C. Perkins, U. 
16,157. Bicyoies, &c. C. Perkins, &.) 
16,158. Packine TexTILE Faprics for Export, A. 
rovand, Manchester. 
Kwrrrina Macuines, Ww. P. J. 


‘ood, U. 
Ciampinc Apparatus for Parer-currinc Ma- 
“HINES, G. Daniels, Liv 
16.161. Surrs and Boats, 8. Firth, Birmingham. 
Severs Bicycres, W. Spence and A. W. Hirst, 


Bare Saw Macuines, J. H. R. Dinsmore, 

J. Brown and T. A. Porter, 

16,165. ELecrric Swircues or Cut-outs, E. C. War- 
bu Halifax. 


16,166. Freezinc Apparatus, T. Fishburn, London. 

16,167, WaTer-cLoser Bastns, A. C. Billings and A. D. 
Middleton, Birmingham. 

16,168. Fine Biower, W. P. English, London. 

Coup Dry Arr, W. P. English, 


16,170. Minmaisinc Damace to Sarps in CoLuision, 
W. P. on. 


glish, 
16,171. Type-writers, F, T. Ball, London. 
16,172. Prosectites, J. C. D. Hay, London. 
173. Bouts, Spikes, &c., H. J. Allison.—(W. 
C. Watson, U. 
16,174. ADVERTISING ConTRIvaNce, &c., H. Roman, 


us Eu Cc AREOM! F. P. di 
16,175. ELecrric CURRENT ETER, F. P. E. de 
Lalan don. 


16,176. Stipe Vatves for Motive Power Enoryzs, E. 
R. rey, London, 
16,177. ORNAMENTAL F. Mankey, London. 
178. ATTACHMENTS for Execrric Lamps,-R. P. 
London. 
. PerForaTING Hoipinc Apparatus, H. J. 
an.—(E. Taesch, Paris.) 
16,180. Dryine, &c., THREADS, 


Mosselli, Lyon. 
Bar for Cars, A. M. Clark.—{ W. A. Jones, 
1 of Ramways, &€., J. H. 


Boox Sxetves, M. O. Hund.— 
(Messrs. Gretschel and Heinemann, Reudnitz. 

16,184. Workine Punkans, C. Steiner, London. 

16,185. Waton Protector, W. J. Bi 

16,186, Extractinc CELLULOsE from Woop, A. Albutt. 
—(A. Fellner, Lintz.) 

16,187. Luxrxous Siens, G. F. Williams and W. C. 

‘orne, London. 

16,188. ORNAMENTAL Empossino, A. Cowell, London. 

16,189. Propucine, &c., Perroratep Writine, J. H. 
Johnson.—(/gnatio, Marquis of Camarasa, Madrid.) 

16,190. Compressinc Pasty Susstances, J. H. John- 

ot, Soy M. Willcox, U.8.) 
Waconetres, &c., 8. G. Turner and 
C. Perry, London. 

16,192. oth Ba Rooms, G. Henderson and D. 
McNiel, London. 

16,193. Lever Sprina Bott ALarum Striker, J. 


Lon 
States. 
TusutarR Faprics, P. Jensen.—(J. V. 
D. Reed, United States. 
16,196. Incupators, W. R. Lake.—(C. C. Maurice, 


Paris. 
16,197. 7. RDUCATIONAL. Apparatus, W. R. Lake.—(T7. F. 
Attiz, United States. 
16,198. and Mera. or 
J. A. and J. Hop! 
16,199. and Ssaprine Meta. y or 
Bes, J. A. and J. Hopkinson, London. 


10th December, 1884. 


16,200. PeramBuLator Boprss, J. Aylward, Coventry. 

16,201. Perrectine Letrer-PRESS PRintinc MACHINEs, 

J. H. Buxton, D. Braithwaite, & M. Smith, —s 

Roving and Spinninc Frames, A. and J. 


Holmes, ax. 

16,203. Supptyixe Lusricant to Bricks, R. Smallman, 
Halifax. 

16,204. Casters, A. 

16,205. Manchester. 

16,206. Hanpies for &., H. A. Done, Bir- 


mingham. 
16,207. Conrrotiine Runaway, &c., Horses, W. O. 
Walley, Manchester. 
for MuLe Sprxnine, J. Jackson, Man- 
chester. 
16, Driving Bann, C. L. Baker, Man- 
es! 
16,210. Row xocks for Boats, A. Allan, 
16,211. Maxine Breap, &c., K. J. Dance, ay 
16,212. Nicut Foot-warmer, W. K. Fulley- 
love, 
16,213. Inpicator for Crocks, &c., R. Evans, New- 
castle-on-Tyne. 
&c., Apartments, T. G. Dorning, 


ndon. 
16,215. Butwarks of Surps, J. and T. Linkleter, 
emouth, 
16,216. Conveyinc Power by Means of Arm and 
Warer, J. Goode, Colwall Stone. 
16,217. Crxper Sirters, T. H. War“, Tipton. 
16,218, Makine Aspestos Lamp Wicks, E. King, 
16, ond Apvertisinc Apparatus, H. Robinson, Liver- 
161330. of &c., H. it, Liverpool. 
16,221. MANURING G. Qt verpool, 
16,222. Sranparps for Waspows, ‘McIivenna, Liver- 


16,88. Press, G. ©. Al Hull, 
ee for Sxrxs, J. Walter and C, Wil- 


16,225. Looks, Loftus and & M, Baker, London. 


16,226. Jornina Surp-pLates, &c., B. L. Thomson, 
London. 


Buoox- W. J. Slous and G. 
ykes, Lon: 
16,228. Sarery Pix, W. Rowbotham. 
16,229. Fivss, E. Hillsdon and 
London. 
16,230. CarTripags, J. H, Dunn and A. C. Cronin, 
London. 


16,231. Dart Boarps, J. E. Glover, Halifax. 

16,282. Cover for Scnoot Sratres, H. G. Boorn- 

mpsou, London, 

16,233. Currme Fustian Corps by Se.r-acrine 
Macurnery, J. and T, ite, J. Mar- 
shall and J. Pickles, Linsholme, . Hargreaves, 
Todmorden, 

16,234, New For of Diat for Crocks, &c., T. C. Hep- 
worth, on. 

16,285. Horizontat Rotary Scrusper Wasuer, H. 
and J. H. Lyon, 


Downing, Woolwich. 
16,237. agnetic Etecrriciry Merer, W. ©. D. 
etham, London. 
16,288. for Pencit Leaps, &c., D. Norman, 


16,239, Cements or Compositions, J. Robbins, London. 
16,240. Frances for Horss Hoss, &c., T. W. A. Evans, 
ndaon. 


16,241. Fire-Bars, C. A. Glazebrook and T. Lockerbie, 
Charlton. 
Reapina Licst Hoiper, J. Longbottom, 


16,243. Rorary Currers for Boor &c., 
J. Keats, London. 

16,244. Separatinac Merat from CrusHep Ores, H. 

London. 

16,245. Preventine the AccumuLatTion of in 
Rartway Curtixes, W. L. Howie, 

aa and Ciocks, W. Sturrock and J. Meek, 

on. 


16,247. Tram-cars, T. P. Millett, London. 

of Steam Borcers, W. Malam, 
16,249. Steam Borvers, J. Kirkaldy, London. 

16,250. Hot-arr Motor Enaine, P, Holt, London. 
16,251. aang for Woon, &c., E, Brady, Philadel- 


16,252. Communication between the Occupant and 
Driver of a Venicie, H. H. Lake.— 4. Silbersdorff, 
Petersburg.) 

16,253. Proputsion of Vessers, H. H. Lake.—(S. and 
J. A, Secor, 

16,306. Issuine, &., Tickets, G. W. Ayton and H. A. 


ac 

16,255. Macurnery for Excavatine Eartu, A. H. Owles, 
London. 

16,256. Varyinc the Gavcz of WHEELS, F, 
Mack y, London. 

16,257. Supptyine WaTeER to WaTER-cLOsEtTs, &c., H. 
Wainwright, = 

16,258. SuPPLYING WATER ATER-CLOSETS, &c. 

16,259. Vatves for Wixp INsTRUMENTS, Armit 
London. 


11th December, 1884. 
Sun Biinps and Reriecrors, J. Walker, 
16,261. Stor Motion for Stupes of Macurne Toots, W. 
and R. K 
16,262. Stipe VaLve for Enornes, W. Freakley, Long- 
16,263. Fotpine TaBies and Forms, W. H. Dowland, 
London. 

16,264. Carp CLoraina, J. Moseley, Manchester. 
16,265. Fries, J. M. Edelsten, Manchester. 

mens Straps for TROUSERS, &c., J. Cadbury and J, 
ATTACHING Burrtons to Boots, &c., J. Cadbury 


J. G. Rollason, Birmingham. 
STONE-BREAKING, &c., W. H. Baxter 


16,269. ASCERTAINING of Liquip in Casxs, R. 
J. Anderson, Liverpoo! 

16,270. oe for Cast Inon Pires, T. Fraser, A. Barr, 
and J. C. Aitken, Glasgow. 

16,271. Looms for Wsavine, T. Norton and J. H. 
Hellewell, Leeds. 

16,272. Braxe for Looms for Weavine, T. Norton and 
J. ty Hellewell, Leeds. 


16,275. Surrace and Laocncuina and 
Evectinc Torpepogss, &c., from Surps’ Boats, W. 
Welch, Southsea. 

16,276. Votraic Batreriss, D. G. FitzGerald and T. J. 

16,277. ORNAMENTING PICTURE FRAMES, » J. Man - 
lond, Liverpool. 

16,278. Securrne Woop acarnst Bencu-stop, R. H. 

Du 

16,279. Preventisc Horses Away, M. 
Cleary, Dublin. 

16,280. Suears, J. London. 

16,281. Sueer SHears, W. London. 

— Sirtixc Apparatus, J. E. Stafford and J. T 


earson, London. 
16,283. MECHANICAL Movement for OPENING, 
Wixpows, E, and J. M. Verity, and B. Banks, Leeds. 
and DisPLAYING ADVERTISEMENTS, 
16, GINES WORKED 
Dulwich. 


16,286, ABSORBENT Paps for the use of Women, P. J. 
Strangman, London. 

16,287. for ABsoRBENT PuRPosss, J. P. Strang- 
man, London. 

Way of J. Edwards, 

16,289. BarBep W: C. Klauke, Germany. 

16,290. Stancnions for Suprortine the Decks of 
Surps, &c., T. Jones, 

16,291. Brace Buckues, G. Walker, 


16,292. Prorecrina Cums of Casxs, J. T. Club, 
Burton-on-Trent. 
Supports for Leaves, R. Fletcher, 


ey. 
16,294. ConveRTING SHawts into SHaPep GARMENTS 
without Currie or 
16,295. Fasrentne Movutas of PES, D. Dalziel, 
G 


ow. 
Removine Dust from Wueat, J. Walworth, 


16,297. Panes for Frurer Presses, H. E. Newton. 
—(A. L. G, Dehne, Halle-on-Saal. 

16,298. Trarpine Steam, R. B. Pearse, London. 

16,200. Sprinc Snare for Carcuine AN™ALS, T. Cank, 


oe Packrna for STUFFING Boxes, H. H. Cobbett , 
nd 


16,301. ENG: . W. Hackworth, London. 

16,302. Fisnine TacKLE, B. Long, London. 

16,303. SzraRaTinac SUBSTANCES — in Waste 
Waters containing Farry Matrers, W. E. Heys. 
—+(A. Girod, Milan.) 

16,304. Vatve for STEAM Enorves, G. Cawley, 
Manchester. 

16,305. for Gatvanic Ce.is, 8. H. 
Beckles, 

16,306. into Powntr, E. G. Brewer.— 

Magdelaine and Cie., Brussels.) 


16,307. CARTRIDGE EJECTORS for BREECH-LOADING 


Sportine Frre-arms, T. Southgate, London. 
16,308. TREATING GuN-coTTon, 8. Trivick and A. H. 
‘An lerson, Lon: 


16,309. TREATING MATERIALS for Parer Maxine, J. 
hnson. 


~ 
16,236. Maxine Compressep Guypowper, &c., D. F. : 
plant. 
| 
Friday from 42s. 4d. to 42s. 2d. cash. The tone 
of the market on forenoon was flat, with 
transactions at 41s. 11}d. to 41s. 10}d. cash, the . 2 
afternoon quotations being 41s. 10d. to 42s. cash. bs. ee 
On Tuesday business was done at 42s. 1d. to 
42s. 14d, cash. On Wednesday business was 
done at 42s. 2d. to 42s, 5jd. cash. To-day— 
Thursday—the market was quiet. with 
2 
: C. J. Rowland, Liverpool, 
5ls. 4d.; ay 57s. 6d. and 52s. 6d.; Sum- 16,274, Stop Vatves, G. Thomson and E. A. White- 
merlee, 53s. 6d. and 47s. 3d.; Calder, 53s, 6d. and head, Birmingham. _ 
/ 
pered. 
Od. 408. Urlenge noc Araro an, 
49s. and 43s. 3d.; Eglinton, 44s. and 41s, 3d.; 
Dalmellington, 48s. 6d. and 44s. The total 
shipments of Scotch pigs to & 
compared with 616,050 in 
period of last year, ani the 
striking mad i i J, Brandt G. W. von Nawrocki, in. 
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12. MecuanrcaL Musica. A J. 
Potthof and Gols, Bertin.) 
Dryvixc Cocoa, &c., W. R. Lake.—(G@. Stoll- 
4. GUNPOWDER, 
16,315. Larrmve TorPepo Launcues, P. G. B. Westma- 
cott, London. 
Corveyinc AMMUNITION on BoaRD P. G. 
Westmacott, London. 
16,317. Attoys, J. W. More, London. 
16,318, REAPING Macurxzs, A. A. C. Bamlett, London. 
Texwis Bats, &c., T. London. 
RopUCING TUNES in Musical Boxes, E. 


, London. 
16,321." Sreet, P. Botcharoff, London. 
12th December, 1884. 
16,322, A. Dawson and E. 


Smith, don. 
16,323. Pipss, 8. Alley, Glasgow. 
Lever EscaPements for Watcuss, J. Lecomber, 


16,325. Carson Topacco Purirrer, A. Marston 
an Davies, Ludlow. 


16,328. Gas Generators, B. J. Thwaite, Tranmere. 
16,329. Compinep Time and Concussion Fuze, W, P. 
Kelly, Carlow. 

16,330. Derector Lamp, 8. Lawton, Ches- 
— , &c., Rattway W. Carter, 
Wares and Grasses, &c., W. Carter, 
of Hansom Cass, J. 

16,335. Gas-Licut RecuLaror, D. Kennard, London. 
UPPORTING F. H. Ayres, 
Propocixo, &c., Evecrriciry, J. L. Huber, 
16,338. for Hancine Pr H. wi 

\CTURES, Wor- 

— Fire and Bureiar Avarm, I. Thomas, Aber- 

and E. I. Wood, Goodrich-rosd. tte 
16,341. Prckrne Sticks for Looms, J. Holding and J. 


16,342. 


ion. 
16,343. Parrern H. J. Haddan. 
—{ The Gilbert Cut Lining U.S. 
16,344. Fe and J.W. 
London. 


16,345. Exencisnve Apparatus, J. M. London. 
16 ——— of Crank Suarts, T. Wilson, 


J. Jones, London. 
16,349. Lock-strrch Sewrsc Macuives, D. Jones, 


16,350. Lamps for Burnixe T. Pragnell, London. 

16,351. SunFace Cotour Prrxtine, P. Huntington, 

Bossrs Macurrery, J. H. Sykes, 

16,353. We in SHACKLE Brocks, W. 
ion. 


XES, Spear.—(J. W. . Spear, Fuerth. 
16,356. TwizzLes of Guipe Wires for Tanx, | 2% 


16,357. for Gas H. West- 
wood and E. T. Wright, London. 
Fives for Lerrers, &c., T. Walker, 


18,50. ikespear, London. 
Screw Boxts, H. and E. Hawkins, 
i 361. ic for LicHTING 


R. Rose, 
16,362. Boots, W. T. May, London. 
16,363. Beano, H. J. Haddan.—(A. 


W. Spatzier, Leipzig. 
16,364. A THREE-way Vatve, H. Seydel, London. 


16,808 the Noumser of Persons EnTEr- 
me, &c., Venicies, C. E. Carr, London. 

16,367. for Ixprcatine AupiBLy the Positron 
or Bearines of a Vesset, J. D. Churchill, 

16,368. and Tenxis Nets, J. 


ond, London. 
16,369. CARTRIDGES Orpwance, C. D. Abel.—{J. W. 


Heidemann, Cologne. 
16,370. TWo-WHEELED V C. D. Abel.—{A. H. 
16,371 cise J. H. Codd, 
ARS, 


16,372. Borries for corTarsinc AERATED Liquips, H. 
Codd, London. 

16,373. Packrsc and Discs for Borris Stoprers, 

fe AERATED Liquips, H. 
374. lor CONTAINING TED 
Coda, London. 


16,375. ‘GaLvaNic Barreniss, A. Schanschieff, London. 
of Meat Exrracts, Walton, Walton, 


16,377. Boxes for DispLayinc Emprorery, &c., W. R. 
Lake.(H. J. Woodley, United States. 

16,378. W. R. Lake.—(W. G. 
Finlay, United States.) 

16,379. Comprsep Boox-casE and Berpsteap, J. C. 


urphy, London. 
16,380. Door Mats, E. Parr, London. 
13th December, 1884. 
16,381. for Evecrric IncaNpEscENT LAMPs, 
aterford. 


1 Composrrion, C. F. Hodges, 
ON-CONDUCTING 


16,383. Purirymsc Burrer, G. Perrott, 

Raltway Covpiixe, J. Graken, Edinburg Edinburgh. 
16,385. Ma A Manchester. 
16,386. RapiaL Wirz and Caste Srorrer, J. 


and Tramway Cuairs, J. Poyser, 
16,388. Szwinc W. Jones, 
16,389. CrusHING and On, Orgs, &&., W. 
vis, Enfield W: 
16,390. Looms, J. por J. Ni London. 
Pap, 8. 
Crorues, Woor, &c., A. Taylor, 


16,393. =. A. Taylor, London. 

16,394. Sxrppine of Wueets, &c., J. 
6,395. for Weavinc ORNAMENTAL Fasrics, A. 
Glasgow. 

6,396. Wispisc Euxcrrica, Cons, W. F. 


16, Sramprnc Press, H. Sa London. 
OLDERS, W. H. Bara- 


16.9008 Pre Scraper or Cieaver, &c., 8. Clayton, 
Bradford. 

for Kuives, R. Wallwork, 

16,401. Rectsrermc the Tore of Day and NicuT 
APPLIED to CLocK C. Warren, I; 

16,402. —, W. P. Thompson.—{L. Kelner, 

16,403. Mertatiic Bepsreaps, W. P. Hoekins, Bir- 


16,404. Gas Encrxes, J. Atkinson, London. 
CaLENDEas for Paper, H. Barsdorf and W. T. 


16,406. ApprTioNs to Bicyc.s, J. Key, Birmingham. 


16,407. Macuixe for Biack and Warrs 
iW, 


G a 
16,409. Cooxixe Ranoss, J. Mel Shaw, Glasgow. 
16,410. Fencinc Wires to Stanparps, J. M. 


Dormer, London. 
16,411, Lyrropucrye Arr into the Ain REGENERATOR of 
Berlin. 

41 ALVE Gears, H. 
Lientine, &c., Gas BURNERS, G. P. L. Chaffort, 


don. 
16,414. Lire A. H. Williams, London. 
Rare. for vine Lire, &., at Sea, A. H. 


illiams, London. 
of Wartcues and Ciocks, H. W. Weller, 
16,417. H. Cush- 
man J. P. Sage London. 
16,418, Iuprovine, &. the Licur in Rattway Car- 
and A. H. Anderson, 
16,420.. APPLYING Borpsrs to STATIONERY, 
J. F. Peasgood, 
16,421. Lapres’ Ripinc London. 
16,422. Rairway Weicuinc Scaves, F. Casse, Copen- 
16,423. Musica Spixxinc Tops, R. H. Bishop and E. 
Parr, London. 
16, Suear, E. Edwards.—(B. Pechnit:, 


16,427. Compounn, J. J London. 

16,428. SrRENGTHENTING Leap, &c., I. 8. and J. T. 
McDougall, Chadderton. 

16,429, Leap-Lixep Bomers, &c., I. 8. and J. T. 
Mc Chadderton. 

— Se Sream, &c., Excrves, 8. H. Berry, 


16,431. Grates and Stoves, A. Myall—(W. Grifith, 
States.) 
432. Extipses, F. Knott, London. 
16,433. P. Everitt, London. 
16,484. Taxrnc-orr  ArpaRatus for 
PRINTING Macutves, 8. Savile and P. Lund 
16,435. Recervinc Recay Apparatus for Loxe D1s- 
TANCE TELBORAPH Loves, A. M. Clark.—(L. Maiche, 


16186 Dves, A. M. 
Clark. J. Legavre, Paris. 

16,487. ELecrric Apparatus CELLS, é&c., J. 8. Williams, 
Riverton, .U.8. 

16,438. Evecrric AccumuLaTors, &c., J. 8. Williams, 

iverton, U.S. 
15th December, 1884. 
16,439. Automatic Vacuum Brake Apparatus, &c., J. 
London. 


16,440. Cartrrince Cases, D. F. , Woolwich. 
— and Sprerr Lamps, W. H. and W. 
16,442. CockINe Guys, E. G. Anson, 


16,443. Securtne the Keys of Rarmway Cuarrs, H. J. 
Saunders, Rock Faur. 
16,444. Preventixe Smokey &c., R. and J. 


Bousxs for Sta 


16,449. Kenyon, Halifax. 
16.450. Macutxe for Breap, J. D. Murray and 


A. Kerr, G! 
16,451. MusicaL Turner, 
Compinep ManHote Covers and VENTILATORS 
Sewers, 


16,458. Raistnc and Forcrxo Water, I. Shone and E. 
Ault, London. 


1 hn J. Clegg, London. 


Pouisuine and Guiazine MaTERIAL, J. Davids, 


16,457. Bream Va.vs, G 
16,458. Srep Lappers, J. T. Dann.—(M. 


16,459 for Fracrunss, Wright and E. ©. 
— Castine Suips’ ANncHoRS OVERBOARD, J. Bates, 
16,461. Sewrnc Macuines, D. Jones, 


Execrropes and Gatvanic Cris, 8. 


Beckles, London. 
— SELF-IGNITING Gas, W. R. Hodgkin- 


16,468. Sypnons, J. Sturrock, Dundee. 

Covup.ine, &c., Rartway Venicres, J. Darling, 
16,467. MEASURING, &c., Apparatus, A. St. J. W. 
ones, Birmingham. 


Corrm Carryixc Banps, J. wee 
'471, ORNAMENTAL Decorations, A. Cordingley, 


STEEL Ciorn, C. G. Starling, 
on. 

16,473. Canvine Kyire and Fork, L. A. Groth.—(4. 

Zander, Vienna. 
16,474. Dvz1nc WooLLen, &c., MATERIALS, W. N. Field- 
16,475. Sprives for Sappies of Bicycwes, &c., J. Har- 
Apparatus for Heatinc Water, C. Cooper, 
the Enps of Street, &c., Livxs, J. 
on, 

Piatrorm Weicuine Macuines, W. B. Avery, 
16,479. Frxrsc Door-kwoss on their Srrvpizs, C. 
16,480. FASTENER for WINDOW-SASHES, W. J. Reynolds, 


v.8. 
16,483. of Heppies, H. H. Lake.— 
Sladdin, din, 
16,484. W. way Carriaces, J. Somerset, 


Piers, &c., H. H. Lake.—(H. J. Fowr- 

16,487. Dramace, A. J. Boult.—(4. Monte- 
3. W. Coppin and 3. A. Moloney, 

16,491. Lockie APPARATUS for Ports, A. 


—(B. G. Kecker, Metz.) 
16,492. Measurtnc, &c., Fapnrics, J. Krockaert, 
London. 


SELEOTED AMERIOAN 
(From the United States’ Patent Office Official Gazette 


ExecrricaL Merer, Thomas A. Bdison, 
~~ 


operate In an 


*y overlap) 


, witha 
to be iffected b by the current of 
which the of 
to be measured, of aw 


ds, and vided with laterally lugs at 
the er ina outer circumferen ow jugs 
being to decrease the w weight of 
core, substantially as set forth. (8) In a dynamo- 


the combination of an armature 


electric 
core of U cross section, and made of two 


807,188. Grain Dons, 
fich.— Filed July 11th, 1884. 
The bination 


D. Alexander, Lawton, 


Tae Paysicat Socisry 


trated. 


ing with epider ramos, which, the 
hubs that are beatae. 


set forth. 


307,387. Execrric M 
Claim.—(1 motor, the combination of 


CONTENTS, 


Taz December 19th, 1884. PacE 
Execrric Licatine INSTALLATION. 


Tre Vicroria 
IV. (illustrated.) ox” “he! 


os 
NES OF H.M.S. AMPHION. (Ilustrated.) .. 460 


Drivinc DyNAMO-ELECTRIC MACHINERY 
Waar 1s Evecrriciry? es mee 
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vided 

flavoured beverage which may sa 

doctors’ bills. It is by the judicious use of 
articles of diet that a 


built til ag enough to 
dency to dene . Hundreds of subtle are 


fatal shaft 
by Keoping ourselves well fortited with pe blood blood 


are therein, of a galvanometer in the main line, a 
circuit controlled by said galvanometer, electrically 
5.408. FILLers or NOZZLES SAUSAGE-FILLING 
dag 
each other, term: & num 
the | sections and ot the insulated 
rey is desired 
hich circuits 
7 arm, and a 
or dicati hg 
as ect, ford 
the combination, with a 
in an electrical circuit, of another arm following the 
movement of such galvanometer arm, electrically 
operated devices moving such second arm, the circuit of 
second arm, set forth. (4) an | || 
electrical meter, the combination, with a galvanometer + — 
arm, of another pivotted arm carrying on its free end 
0,320. ILTERS, W. Vidham, Manchester. 
Vatves, &c., T. Mackenzie, Fallings 
eatn. 
16,426. SoaKING, BRUSHING, and &c., NW) — mag 
" electro-magnet or field the er} of 
u of those on the armature, and commutating devices 
Se the poles of the station- 
ary magnet, substantially as described. (2) 
insulated contacts, between which the galvanometer | In an electro motor, the combination of a rotary arma- 
arm plays, two electro-magnets located in circuit with | ture carrying contact eg with stationary field- 
such contacts and operating peat levers, oppositely- | magnets surrounding the phery of the armature 
arranged ratchet wheels wor! 7 such pawl levers 
said pivotted arm, egatering 307,387 
operated means con by the galvano- ay? 
meter moving said pivotted arm, substantially as 1. few JS 
set In an electrical meter, a galvanometer 
= vided a constant field, in which its needle is ‘§ a 
focated, ny current conductor FS) 
located directly the circuit the of 4 
comey welsh fo to be meen’, O39) 
an electri operated registering 
tlally as set forth. \ 
y 
of a two-end drill . : 
hare, one Of sald ends being 4 spike and the other a ‘ue 
shoe, toa mapas and 
grain , e, shoe, drain be | and having a number of a multiple of those on 
ndon. — Ciapted for detachable connection at the lower end of | the armature, and a ee oS Cae 
(2) The combina- | the respective field coils are ccanected, substantially 
tion, with a su g bar provided with the lock | as set forth. @) The combination of the field-magnet 
holes and a detachable lock pin, of the combined | and commuta‘ to which its coils are connected, 
Holt and J. Yates, Over Darw reversibly-pivotted spike and shoe provided with the | with an armature carrying at one end contact brushes 
16 . tes, Over en. for the commutator, and at the other a disc or ring D 
6,445. GewrLemen’s Fronts, T. W. Helliwell, Halifax. =: 1 and contacts d substan as described, (4) An 
2446. Loom T. Blezard and W. Nelson, = \ electric motor made 
Ss in two or more segments united pieces, sub- 
Joo \@ stantially as specified. 
You sp 
— 
e 
Compourpd Tanpem Encrves. (Illustrated.).. .. 463 
. SS A Lerrers To THE Eprror— 
= Coorern’s Hitt .. .. .. «. 
SS Tue Prospects or Youno 
—S ErricigNcy OF FANS .. .. 
hollow erated portions, snd grain tube provided 
for detachably the 
forth” (3) The pivotal co bined spike 
set 3 com! 
and shoe, Son with a grain tube = 
for detachable connection with said spike and 
substantially as set forth. 
307,216. Tx Macurne, James Munton, 
Claim.—{6) In a tire rolling the combina- 
tion, with the rolls B and B!, provided with flanges or 
collars to embrace the bloom or tire, of the upper and | ; ..,7, 
tire or bloom and sm: the same as it is rolled, eo 
. chine, the combination, with the rolls B and J 2 
being “io proved wrth a groar ore ts the fange at 
— also a e ior the al 
its upper corner, so that the flange or mefen. Ped 
the tire is up, of the tire supports or rollers the 
upper or lower cutter bars D and E substantially as aie 
——. (3) In a tire rolling , the combina- 
, with the rolls and tire supports or rollers, of a aoe 
cutter bar for removing the 
as it is rolled, substantially as specified. (4) In a tire | 
N 
x 
—_ N 
N 
= 
mdon. 
16,481. ExrincuisuiNe Frees, M. Viening, London. aa 
16,482. Drivinc Macuives, H. H. Lake.—(F. = hard 
AS 
bet Errs’s Cocoa. —GRATEFUL AND COMFORTING, 
rolling machine, the combination of tire supports or Thicke 
bar, said cutter bar being adjustable and set at an | tion, and by a care est e fine pro- 
angle to the radius of the tire, substantially as perties of well-selected Mr. Epps has pro- 
a tire rolling machine, the com! 
. with tire —— or rollers, of the rolls 
B and B!, provided flanges or collars } bl, to 
; embrace the bloom or tire and prevent the formation 
of fins at its corners, and a device for removing fins 
from the edges of the tire or bloom as it is rolled, 
a substantially as specified. (6) In a tire rolling ma- 
chine, the combination of the rolls and tire Us LO 
or rollers with « cutter for removing the fin lormed 
New York, WY Filed Slot, 1888." 
. Made simply with boiling water or milk. 
Claim.—{1) An armature for dynamo-electric ma- Sold only in James Epps & 
chines, the core of which is made of ” 
eston, 2 sections, and formed of two ane oe Co., Homeopathic Chemists, London.” — Also 
from each other, each ring being made of a number ! makers of Epps’s Chocolate Essence,—[ADVT, 
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THE DANUBE BRIDGE PROJECT. 
By Rosert Hupson Granam, 
No, It. 

Tux second article of this series dealt exclusively with 
continuous girder solutions of the Danube crossing. In 
like manner the subject of this paper will be limited to a 
brief description of the semi-parabolic independent girder 
solution, whilst our next contribution will be a review of 
the arched rib designs, which, on account of their 
boldness and originality, present many novel and interesting 

aut es project.—The Bati; les Com re- 
sented three for a high-level 
steel girder bridge over the main stream, another for a 
low-legel semi-parabolic bridge with parallel central swing 
iy d a third for a low-level parallel swing girder 
system over the Borcea Channel. e total len h of the 
main bridge-is 660 metres, made up of four independent 
spans, each 165 metres. The pier foundations, Fig. 13, are 
laid at 0°89 metre below zero datum, and the effective 
earth pressure is 6 kilogs, per square centimetre, or 82 lb. 
square inch of underlying surface. e caissons 
measure 29°25 by 14 metres at the base, and 27°5 by 
9°75 metres near the summit. The masonry dimensions 
are 26 by 7°25 at low and, 19°1 by 6°25 metres at high- 
water mark. The bedding surface measures 18 by 
_ 5°05 metres, The piers rake at a vertical angle whose 
‘tangent is 0°03, or 1 in 33; the ice-breakers at an angle of 
50 deg. to the horizon, or at a vertical angle whose tangent 
_ is 0°82—that is,8 in 10. In plan the caisson ends ag 
semicircles, and the ice-breakers on the up-stream side 
have triangular cutting edges, whose vertex angles, made 
by planes normal to the edges, are of 90 deg. e semi- 
bolic girders are 18°7 metres deep at the centre, 
‘5 metres at the ends, and 7°5 metres apart, They abut 
and pivot ag solid cast iron plates firmly fixed to the 
masonry. e girder section is channel or double-web, 
fitted in with a triple lattice, with struts spaced 3 metres at 
the ends, and 6°45 metres at the middle part of the s 
where for a short distance the lattice is in duplicate. The 
equivalent test load, about which there afterwards arose 
some question and reservation, was taken at 4800 kilogs. 
per current metre. Itissaid that the maximum calculated 
wind stress attained 14 per cent. in the top, and 29 per 
cent. in the lower flanges, of the maximum stress due to 
vertical loading. The working limit of stress for the main 
girders was taken at 12 kilogs. per square millimetre, or 
7°6 tons per square inch. The ent way lies excen- 
trically, being shifted 1°25 metres down stream from the 
centre of transverse section. The formation width is 
45 metres, and the footway 2 metres. There are two 
systems of horizontal and one of transverse bracing. The 
Balta Viaduct is 2833 metres long, and consists of a system 
of continuous girders 5 metres deep and 4 metres apart, 
filled in with a sextuple lattice, and supported by braced 
iron piers, whose dimensions at the top are 4 by 1°8 metres, 
and vary at the base, according to the height of the via- 
duct, up to a maximum of 12 by 4 metres. These piers 
weigh 1825 kilogs. per metre of elevation, and rest upon 
two independent stone pedestals, each 12 metres in depth 
and 5°6 metres in diameter. Their top surface stands 
1 metre above high water, and their foundations lie 
13 metres above zero datum, where the effective earth 
pressure is 5 kilogs. per square centimetre, or 68°7 Ib. per 
square inch. e exposed wind surface of girder and 
train is 4°5 square metres per metre run, and that of the 
piers 15 square metres. The low-level swing bridge 
crosses the Borcea in the vicinity of Stelnica. Its length 
is 260 metres, com of three 70-metre terminating 
spans and two central 25-metre swing spans. The girders 
are parallel, narrow-lattice, with the swing portions in 
solid web and cambered lower booms. The total tender 
for the Danube high-level project only, which was based 
upon the equivalent test load, and not upon the actual 
weight of material in the structure, was, with some sort of 
reservation, fixed at £791,600. 
The Klein, Schmoll, and Gértner project.—This com 
delivered four designs—namely, two high-level, semi- 
bolic, iron girder bridges, and two low-level swing- 
i ge projects, of the same general type. The total 
length of the main high-level bridge is 767°4 metres, 
divided into four central spans, each 128°15 metres, and 
two end spans, each 127°4 metres long. On the right bank 
there is a short, independent 28-metre approach span, 
with parallel girders and elevated way; from the left 
bank ins straightway an iron viaduct over the Balta 
Islet. e principal foundations—Fig. 15—are laid at 
3°89 metres below zero datum, where the earth pressure is 
5°89 kil per square centimetre, or 81 lb. per square 
inch. e river piers stand upon independent twin 
masonry pedestals, supported by separate caissons, each 
10 metres in diameter. The various diameters of the 
are 84 metres at low water, 76 metres at high 
water, and 7°5 metres at bedding surfaces 2 and aan 
tance apart, centre to centre, 21 metres. e su 
piers are quadrangular, pyramidal in form, Season ie four 
—— with a very pronounced rake in the stream-line. 
nside each pedestal—Fig. 16—there is left a well, 15 
metres deep and 2°5 metres in diameter, encasing a vertical 
irder shaft, whose function will be presently explained. 

h pier is anchored by four bolts, dipping 4 metres down 

the masonry, and counter-held below by cramp irons, 
These bolts—Fig. 16—are free to slide in a transverse slot 
cut in a flat, fish-bellied lever plate, connecting the feet of 
the two corner columns on the up or down-stream sides 
of the structure. To the centre of this lever plate is fitted 
a cap, which covers a steel pivot at the top of the vertical 
girder shaft already mentioned. This s down 
the well, against the cast iron lining of which it is firml 

wedged by means of keys and collars. The object of this 
novel arrangement is to provide a remedy for the expansion 
and contraction of the pier bases across the large span of 
21 metres, which separates the centres of the stone 
pedestals, and to carry down the thrusts due to tempera- 
ture effects. tw Sirs assumed that, for a range of 
70 deg: or 80 deg. , the elongation or contraction in a 


wrought iron length of 21 metres would be approximately 
21 millimetres, or scarcely lin., to allow for which the 
bases of the up and down-stream pairs of columns foot 
upon roller joints, and can yield, to a certain extent, by 
rts, the flat lever with fitted cap over the steel 
pivot of the central girder shaft. As a set-off to the 
advantages of this contrivance there is the diminu- 
tion of the pedestal stability moment in virtue of a well, 
15 metres deep and 2°5 metres in diameter, left in the 
masonry. The ordinary way of providing against the 
effects of expansion and contraction in cases of this kind, 
where the foundations are independent and even where 
they are monolithic, is to fasten down the pier to only one 

estal, or one side of the masonry, and leave the other 
joint free to slide or roll. Such was the method adopted 
in the piers of the Fives-Lille Company. But it is said 


that this device would, in the case of separate founda- | re; 


tions, lead to a considerable enlargemént of the dimensions 
of the pedestal carrying the fixed joint, by reason of the 
local concentration of the reaction, It is further claimed 
that the new arrangement distributes wind and tempera- 
ture effects fairly between the two parts of the foundation, 
and that the combined action of the hinged feet of the 
corner columns and the pivoted anchorage determines all 
the pedestal reactions to be vertical. It is not, however, 
pone clear how a wind thrust compounded with vertical 
oad can ever give rise to a purely vertical reaction; and, 
indeed, seeing that both pedestals carry shoulders, it 
would appear that Messrs. Klein were not perfectly con- 
vinced oF the reality of this claim. Asa matter of fact, 
it is the cross-bracing which eliminates the thrust due 
to vertical load in raking piers, just as in a roof it is the 
main tie-rod which po, Ese the thrust upon the prin- 
cipals; but no human ingenuity nor contrivance can make 
the reaction, due to wind and static load combined, 
vertical. The end pier or abutment tower on the right 
bank is built entirely of masonry, and founded, like the 
river piers, on separate caissons. It is elaborately 
deco’ and surmounted by guerrier figures. The top 
surfaces of the pedestals rise 3 metres above high water. 
The building material is limestone faced with granite. 
The girder section is double web, filled in with a triple 
lattice, the central part in duplicate. The two girders are 
16 metres deep at centre, 65 metres at ends, and 6°76 
metres apart centre to centre. The girder ends rest on 
pivoted abutments. The line is carried by a series of 
cross girders 0°72 metre deep, and way girders 0°62 metre 
deep. For the sake of greater stability, two one-metre foot- 
ways are placed one on each side of the permanent way. 
The cross Eracing of the piers is very elaborate, being com- 
posed of several interlacing trusses. The working limits of 
stress were taken at 9°2 kilogs. per square millimetre, or 
5°8 tons per square inch, for the flanges, and 5 kilogs. per 
square millimetre, or 3°] tons per square inch, for the 
cross-way girders and stiffeners. The maximum stress 
arising from vertical load and a wind of 150 kilogs. per 
square metre combined is 9°15 kilogs. per square milli- 
metre, or 5°7 tons per square inch, Taking the bridge 
light under a wind of 270 kilogs. per square metre, the 
resultant stress was found to be less. Over the Balta runs 
a viaduct with ten spans, the central eight of which 
measure 62 and the two end 61° metres, The way is 
elevated, and the girders hagas: being 7°6 metres deep 
and 6 metres apart, and filled in with a auadruplex lattice. 
The weight of this portion of the work is 1800 kilogs. per 
current metre, which very fairly represents the share of 
dead load in the equivalent test load adopted by the 
French Corps des Ponts et Chaussées. The piers stand 
upon stone pedestals, similar to those under the main 
bridge, buried 6 metres in the ground. The depth of the 
Balta foundations was reduced on the assumption that the 
Danube bed would never extend beyond 120 metres from 
the mt left bank. ‘The piers are strongly braced 
together, and the feet of the corner columns simply rest 
and slide upon iron plates fixed to the pedestals. The 
bases of the up and down pairs of columns are con- 
nected by horizontal girders, Fig. 17, to the centres of 
which are attached the ends of bell-crank levers, with 
fulcrums on the tops of vertical shafts wedged into cast 
iron tube wells, similar in construction to those let into 
the pedestals under the main bridge. These bent levers 
carry at their inner ends cast iron weights, whose moments 
are sufficient to counterbalance those of half the combined 
wind force acting on one pier and In this way wind 
and temperature thrusts are carried down to the base of 
the pedestals. The high-level crossing over the Borcea is 
similar to that over the Danube, only on a smaller scale. 
The total tender for the two high-level projects amounts 
to £1,116,902. 


THE ECONOMY OF RAILWAY CONSTRUCTION 
IN INDIA. 


By S. De Brartu, Assist. Eng., P.W.D., India. 
No, IT. 


Arter an indictment so sweeping, it is incumbent upon the 
objector to suggest some remedy for the state of things con- 
demned. The position taken up iu my first article indicates 
sufficiently the generaldirection reform should take. Greater 
personal aid; individual responsibility and authority; and 
the release of professional men from duties which could 
be as well carried out by a much cheaper agency, in place 
of a system under which it is almost impossible to fix 
responsibility, so long as even the letter of orders has been 
adhered to, and the regular procedure followed. It will 
be necessary, in order to frame a scheme which shall meet 
the objections alegre against the present system, to enter 
into the technicalities of the case more fully than 
has yet been done; and it is my object, not so much 
to advocate a theoretically perfect way of carrying out 
work, as to suggest that most practically feasible with the 
materials at hand, and avoiding all side issues, to adhere 
to the principle that each engineer should have his own 
work, for which, and for which alone, his responsibility 
should be gomplete and undivided. To secure this no great 
administrative changes are required. An extension of 
the charges of most of the officers in the Department, and 


the superseding of some of the present rules of procedure, 
would be all that would be necessary. The general pur- 
port of these changes may be summed up in the following 
seven pro 
(1) Executive engineers to be relieved of all duties of 
account and, as far as possible, of disbursement, except 
the submission of original monthly records in journal or 
day-book form, and the pri returns required by the 
engineer-in-chief. Their connection and correspondence 
with the accounts branch to be wholly severed, beyond 
the monthly submission of the accounts above mentioned 
to a central office for compilation and record. 
@) The executive engineer to be personally responsible 
to the engineer-in-chief for the quality, cost, and pr 
of the works in his division—as, indeed, is nominally the 
case at present—and to have discretionary power with 
to purchase of stores and the sub-heads of accounts. 
He should be bound only by the estimates drawn up by 
himself, approved by the engincer-in-chief, and sanctioned 
by the Government of India. 
(3) New lines of railway to be divided into short 
ivisions—of twenty to thirty miles each, having 
due regard to the nature of the country; each to be in 
of an executive engineer, assi by one junior 
officer or subordinate, according to his standing and 
uirements, the senior men having naturally the more 
difficult and extensive charges, and the junior the shorter, 
which they could conduct with little or no subordinate 


assistance. 

(4) Each five or six divisions to be under an engineer- 
in-chief—as at present—responsible to Government direct 
as his engineers are responsible to him. 

(5) The store department to be entirely under the orders 
of the engineer-in-chief, and its functions limited to the 
supply of articles not obtainable locally. 

(6) The grading of executive and assistant engineers to 
be revised, or their pay supplemented by a divisional 
allowance to bring it up to am average of Rs. 800 a 
month, the senior assistants and present executives being 
placed in divisional ¢ 

(7) The petty contract system of construction to be 
followed wherever possible. 

These recommendations are only intended to 
the general system advocated—not to be hard-and-fast 
lines. The number of officers would have to be increased 
in all cases where employment of daily labour without a 
contractor should be necessary; and it is one of the objects 
of the present argument to secure that elasticity of pro- 
cedure to the discretion of senior officers which is now so 
lamentably wanting. The first proviso would secure te 
the executive engineer the time necessary for him to 
attend to his legitimate professional duties, and to Govern- 
ment the full value of his services, now taken up by work 
which would be better done by native accountants on 
eighty rupees a month. The saf in the second pro- 
posal would guarantee Government from a lavish expendi- 
ture, while effecting a great indirect saving both in time 
and cost of transport; and taken as a whole, the present 
system of sub-divisions, the relic of times when work was 
widely scattered and communications difficult, might be 
abolished in toto. At present the so-called assistant engi- 
neer is a deputy, with a separate charge, under his execu- 
tive engineer, with a separate office and separate functions. 
His real raison @étre has been lost sight of, which is to 
relieve the more experienced senior officer of the more 
mechanical portions of an engineer’s work—levelling, 
setting-out, and supervision of current minor works— 
while himself under training for ‘more responsible pro- 
fessional work. 

If the younger executive engineers and senior assistants 
now in the Departmeut were placed in charge of the new 
divisions, the new railways might be made without any 
further increase in the staff of engineers at the disposal of 
the Government of India. The requirements of the lines 
already open would be met by a staff of district engineers 
under a superintendent of way and works, sub-divisional 
charges being abolished, or wherever absolutely necessary 
to retain them, filled by subordinates. It is, as a rule, a 
dead waste of trained skill to retain engineers of eight or 
nine years’ standing in charge of sub-divisions, or to place 
executive engineers of a corresponding seniority on a com- 
pleted line of railway at all in any position below that of 
engineer-in-chief. This would at once release a large 
number of men for constructive work, and if judiciously 
carried out would almost double the efficiency of the 
Department, while satisfying in a useful manner the 
claims of men whose prospects and promotion have again 
and again been admitted to be most injuriousiy obstructed 
—injuriously both to the Government they serve and to 
themselves. It may be objected that so much personal 
subordination would give rise to personal disputes. This 
is not found to be the case in the prosecution of large 
works at home, and there seems no reason why it should 
be the case in India. In important difficulties an appeal 
would always lie to Government itself, as it does at pre- 
sent; while the powers it wields, short of dismissal, in 
stoppage of promotion, transfers, and the like, is more than 
equivalent to the sudden termination by a contractor of 
his contract with an engineer who, for any reason, has 
proved himself unfitted for his post. 

Finally, it is not my wish to seem to sit in 
judgment on the governing members of the De ent. 

ey did not set the Department, they took it as they 
found it; and if the evil effects of the system had pressed 
as heavily on them as on the junior members, they would 
doubtless have been more alive to abuses, even though, as 
military men, they could scarcely be expected to chafe ata 
military code as a civilian does. It has also been 
my object to confine myself strictly to the main 
issue. Whether the accounts department might not 
be profitably reduced, and the system of account much 
simplified ; whether railways are not made with too much 
completeness at first, and too little room given for possible 
expansion; whether the system of open competition be not 
the best method of recruiting the Department; whether 


State or private agency be the more profitable; all these 
things are beside the -purpore of, this article, which is to 


s 
| 
| 
| 
| 
| 
‘ 


476 


THE-ENGINEER. 


Dec. 26, 1884, 


show how great an opportunity is now offered to the 
Government of India, by the approaching era of railway 
expansion, to put its constructive department on a sounder, 
more commercial, and economical footing, and at the same 
time to lay to rest contentions which have now di i 
that service for fourteen years. 


MESSRS. FIELD AND CO.’S CANDLE WORKS. 

Tue chief and oldest department of the candle works of 
Messrs. Field and Co. is in Lambeth Marsh, at the back 
of St. Thomas’s Hospital, and a few minutes’ walk from 
Westminster Bridge, London. The firm has existed from 
time immemorial, its origin being lost in the dim mists of 
antiquity; and it has supplied the Court, the Houses of 
Parliament, and the Archbishop’s Palace at Lambeth with 
candles as far back as the records can be traced in the 
archives of the past. Six generations at least of the house 
of Field have successively enhanced the reputation of the 
firm, and how many more there may have been is a matter 
of research for the antiquary. Who was the original Mr. 
Field is thus unknown. He was probably one who had 
an earnest desire to lighten the darkness of the world 
around him, and to derive an honourable income for him- 
self in the process. As the centuries rolled on, the firm 
waxed—if the expression may be allowed—waxed mighty, 
until it has attained its present altitude. Not alone have 
the official representatives of the nation been faithful to 
the house of Field; some of the old county families—who 
abhor new-fangled things, such as gas, electricity, engineers, 


“Jampstick.” There is evidence in mythology that the 
torch was superseded by the lamp. In the century 
Martial mentions the candle as an old affair, and between 
A.D. 150—220 Athenzeus, in his “ Deipnosophiste,” describes 
a man ordering a waiter to bring him farthing dips:— 
wis Swpdiderrve dooaplov xplw. This, no doubt, 
says Mr. Field, was a rushlight, an article which at that 
time had come pretty generally into use. Apuleius 
describes an alarmed family running in with “torches of 

ine, lamps, tallow candles, and wax tapers.” Candles, 
ee until recent times, were never considered so 
respectable as lamps. At Herculaneum a chandler’s appa- 
ratus was found, and in the British Museum is a part of a 
huge candle found in Vaison, near Orange, and supposed 
to have been made about a.p.1. All these mong ae. | 
materials smoked as in : 4 
after as ium, wi r a dozen smoking 
fearfully, it was the of one of t the slaves 
to go round next morning, wiping the sooty pictures and 
statues. Taking all things into consideration, Mr. Field 
is inclined to Lamb’s opinion, that “our ancestors wandered 
to and fro—groping.” 

The oldest account books still existing of Messrs. Fields 
date back to about the year 1700, and some materials 
which are at least two centuries old have been found on 
the premises. Wax was bleached in the establishment in 
1760, and as this operation requires bright sunshine and 
pure air, the atmosphere of London must have differed 
then from its present condition. The earliest member of 
the firm of whom there is any record was Thomas Field, 


who died in 1716. Fifty years ago the premises were sur- 


acid candles, the having been previously 
separated because of its comparative uninflammability. 

e tallow when it reaches the works is dealt with 
either by the old “saponification” or more modern 
“ high- re” process, The contents of the casks are 
steamed out into a great iron tank, into which, also, all the 
greasy dirt and refuse from the factory are thrown; palm 
oil is added, as well as a quantity of lime mixed with 
water, until it has the consistency of cream; about three- 
fourths of a ton of lime are added to five tons of mixed 
tallow and palm oil in this tank. The whole mixture is 
then boiled for four hours by means of steam, which enters 
through holes perforated in the bottom of the containing 
vessel, When the boiling is stopped the dirt sinks to the 
bottom, as well as the water, which now holds the glyce- 
rine in solution. This dilute solution is drawn off, and is 
technically known as “sweet water.” The lime combins 
with the stearic, oleic, and palmitic acids, the mixed salts 
forming a substance technically called “rock.” It has a 
cream colour, and a smell of the same order as that of 
violets, The offensive smell of tallow is entirely absent, 
The “ rock” is then transferred to a tank lined with lear, 
in which it is boiled for several hours with an equal weig] t 
to the lime of commercial sulphuric acid, technically 
known as “brown oil.” This separates the lime in the 
form of sulphate, and leaves the fatty acids floating on the 
surface. us a vast quantity of sulphate of lime— 
gypsum—is formed at the works in a pasty condition; 
and at nt it is entirely a waste product, no means 
of utilising the tons of it produced having been devised. 
The mixture of fatty acids is then run into rectangular 
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and railways—still purchase their wax candles of J.C. and J. 
Field and Co.,and burn them, as their forefathers did before 
them. To such, stearine displays its attractions in vain, 
and e is an abomination for the additional reason 
that it has usurped the ancient name of wax. Besides, 
your connoisseur knows the real, old-fashioned wax candle 
from the English or American imitation. The smell and 
colour are partial guides, but more i the series of 
rings seen, as in the stem of a tree, when it is cut trans- 
versely, each indicating the superfusion of an additional 
layer of the material. The nt representative of the 
name, Mr. Leopold Field, F.C.S., has madeoriginal researches 
on the chemistry of the oils and paraffines. He delivered 
a series of lectures, about eighteen months ago, before the 
Society of Arts, on illuminating materials, and these lectures 
displayed high scientific ability and classical knowledge. 
' His father, Mr. Frederick Field, is a Fellow of the Royal 
Society, and of various other learned bodies. He was for 
some years her Majesty’s Vice-Consul at Chili. His 
researches on the mineralogy, determination, and estima- 
tion of soo and silver, have extended scientific know- 
‘ledge in relation to these metals, and their sources of supply. 
e same mystery which hangs over the origi of ‘the 
house of Field hangs, also, over the origin of the candle. 
There is no record of the kind of light used by Adam 
when he read his Encryzer on Fri nights to little 
Tubal Cain; yet the latter must have ous familiar with 
its contents, or he could not have become so good an 
artificer in metals. Perhaps, like Gerald amen the boy 
caught glow-worms, and allowed them to crawl over the 
es, blems like these may be relegated to the 
iety of Antiquaries, whose duty it is to find the solution. 
Mr. Leopold Field, in his lectures to the Society of Arts, 
says that in the translation of the Scriptures the words 
“candle” and “candlestick” are used indiscriminately with 
“lamp”; that the veritable candle was not intended, and 
that the word “candlestick” should have been rendered 


CANDLE MOULDING MACHINERY. 


rounded by fields, dotted here and there with small houses. 

Enough of the past; come we now to the present. The 
boiler house contains four boilers, the largest of the 
Galloway type; its dimensions are 7ft. by 30ft. The other 
three are Cornish boilers, and smaller than the Galloway. 
The chief function of these boilers is to supply steam for 
heating purposes, but a small portion of the available 
power is necessary to drive the various machines. ~— 
in the boiler house there is no fire in the factory. e 
four specialities of the firm are the manufacture of candles 
from spermaceti, stearine, parafline, ozokerit, bee’s and 
vegetable waxes. 

evreuil’s discoveries, which commenced in 1811, laid 
the foundation of the stearine industry; he first made 
known that the fats were not pure chemical substances, 
but compounds of a fatty acid with glycerine, and he con- 
tinued his brilliant researches, in which he decomposed one 
fatty substance after another, until his scientific labours 
on the subject were finished in 1823. In 1825 he turned 
to the practical application of his discoveries, and with 
Gay Lussac founded a factory for the commercial manu- 
facture of stearine. It proved a commercial failure. The 
first to achieve success in a commercial sense by the ado 
tion of Chevreuil’s' discoveries was M. de Milly, who in 
1832 commenced manufacturing stearine candles near the 
Barriére de YEtoile, Paris. Since then the processes of 
manufacture have been improved by Wilson, Tighlmann, 
and others. 

At Messrs. Field’s works the mutton and beef tallows 
arrive in casks; their chief sources of supply are Australia 
and England, Russia no longer having the ascendancy 
which was once the case. The freight from Russia is more 
expensive, and the price of Russian tallow higher than the 
others, in about the proportion of five to four, at its sellin 
rates in England. Tallow is a mixture of stearine an 
oleine, and stearine consists of stearic acid and glycerine; in 
fact, what are called stearine candles are in reality stearic 


tins, in which it solidifies into “press cakes,” soft and 
premises by another process. e crude tallow an m 
oil are put into a copper vessel, in which they are heated 
by steam, and subjected to a pressure of 170 lb. to the inch ; 
pe Beer 2 per cent. of lime is previously mixed with them. 
A minute constant escape of steam through a tap enables 
the incoming steam to keep the contents of the vessel in 
constant agitation, without much reducing the pressure on 
the mass, After four hours of this treatment the sepa- 
ration of the fatty acids is complete. Two French 
elephant boilers are used to get up the steam, the advan- 
tage being that they can be heated up rapidly. Steam 
blows the product over-into the receiving tanks. The 
whole apparatus is represented in our ae There 
is always a little charring by this method; so the old 
saponification process gives slightly the best product. The 
product, by either process, after it has been cooled in 
rectangular tins, forms the soft brown cakes already men- 
tioned. The oleic acid is the soft one which it is now 
desired to separate. The cakes are next placed in horse- 
hair bags, and with a piece of cocoa-nut matting between 
each bag are subjected for an hour or two to hydraulic 
ressure. This forces out the bulk of the oleic acid, 
eaving the cake harder, of _— yellow colour, and with 
of a crystalline condition, The relative prices 
of olein to stearine are as 30 to 50; so it is a great point 
to get rid as completely as possible of the former. The 
oil squeezed out is pumped into casks, for use in the manu- 
facture of soap. ‘ore this first pressing operation the 
cakes contain 50 per cent. of oleic acid; afterwards they 
contain but about 10 per cent. The cakes are next placed 
in stronger bags, and pressed for an hour at a temperature 
of 90 deg. Fah. in an ere of wet steam; the pres- 
sure ic ob six tons to the inch. Lastly, for the very 
finest stearine, white and ine, they are subjected 
for one and a-half hours to a pressure of six tons to the 
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inch, at a temperature of 140 deg. Fah. Perfectly pure 
stearine has a yy point of 159 deg. Fah., but this is 
never obtained in the manufacture upon a large scale. 
Some “distilled stearine ” of foreign make is also used on 
the premises, This is made chiefly from palm oil by the 
“ acidification ” in which the glycerine is charred 
by strong sulphuric acid, and the freed fatty acids subse- 
quently distilled over in an atmosphere of superheated 
steam. The stearine is next melted into wooden tubs. In 
these tubs it is boiled by steam with a weak solution of 
sulphuric acid in water, in order to remove dirt and dross. 
Then it is run into cakes, which are stored for use. 

The next operation is the moulding of the stearine, or 
other substatice, into candles. ‘The machine for doing this 
is of exceedingly ingenious construction, and is of compa- 
ratively modern invention. Its origin is, nevertheless, 
involved in some obscurity. 
Mr. Leopold Field states 
that, as well as he can ascer- 
tain, it was introduced into 
England from America, be- 
tween 1848 and 1850, Since 
then there have been im- 

vements in matters of 
detail, someof them patented 
by Mr. E. Cowles, of Houn- 
ow, others by Messrs. 
Field. The accompanying 
sectional diagram will serve 
to explain the essential 
principle of the different 
varieties of machines, In 
this cut, A B is the wick, 
held in the centre of the 
mould F H, by the cold 
candle R, and a_ bobbin 
below B, from which it is 
unrolled as required. Above 
the bobbin is a horizontal 
platform, which can be made 
to rise and fall vertically. 
This — carries a num- 
ber of tubes, the upper end 
of one of which is shown at 
NW. At the end of this 
tube is the mould of the 
tip of the candle K. The 
mould of the cylinder of the 
candle is re ted by F 
H. The melted stearine is 


pipe E', in which it flows in both directions to the matter likely to be injurious to health when burnt. 
perforated pipes E* E* in the lower parts of the boxes, so | Eosine gives a red candle; chlorophyll from, the berries of 


that the water issues simultaneously and with equal | 


—e along the whole — of these pipes into the 
xes, and, after rising up in the same, overflows through 
openings at F into the outer casing A, where it falls to t 
bottom and is led off through one or more escape pipes G. 
By this arrangement also the slide troughs and more or 
less complicated and expensive arrangement of overflow 
Pipes necessary in the existing arrangements are 
ispensed with. In order to gain access to the interior of 
the boxes C for cleansing pu the one end or both 
ends of the casings A is or are formed with openings closed 
by covers H, and the boxes B have similar openings closed 
covers opposite to these, so that, on removing the covers, 


the interiors of the boxes are accessible. According to 


poured into the top of the 
machine till it fills all the 
tubes, and moreover rises 
to the level E E; its cooli 
is hastened by cold or tepi 
water flowing around the 
outside of the tubes. When 
the fatty acid is sufficiently cool, the wicks are 
cut at D, and the finished candles—of which R is one 
—removed. The platform below B is then raised, 
pushing up the candle-tip moulds K, which rise like 
pistons in the tubes F H, until the candles Y take the 
places of those removed from R—and so on for ever. The 
tube F H is a shade smaller at H than at F, which facili- 
tates the expulsion of the 


A candle. At each operation | Th 


the machine makes 80 
R to 100 candles, which, in the 
first instance, can be carried 
about on their stearine plat- 
form E E, from which they 
are afterwards separated, and 
cut to their proper lengths. 
The candle is thus bottom 
upwards while being moulded. 
' At one time there was much 
difficulty in preventing the 
stearine from in 
—D the moulds, Ure states 
arsenic was actually 
mixed with it to prevent 
this. The difficulty,is now 
overcome by the simple 
method of pouring in the 
stearine at as low a tempera- 
ture as possible, and keeping 
it well stirred up to the mo- 
ment of use. 
The details of the latest and 
most improved form of the 
r candle-making machine are 
shown in our engravings, and 
include some new modifica- 
Y tions published in Cowles’s 
patent of November 24th, 
1882. In these engravin, 


_ to use the words of the in- 
ventor, “Fig, 1 shows an end 
view of a candle machine, 
‘Fig. 2 shows a cross sectio 


and Fig. 4 a sectional plan. 
The general construction of 
. the machine is similar to 
Z ~» that of candle machines now 
DIAGRAM, in use,and need not be further 


‘the’ casing A containing the 
candle..moulds. B B. has, heretofore. always: been. entirely 
filled, with water, as above stated; according to my present 
invention, I introduce into the casing two séparate’ boxes 
or es CC, within each of which are contained two 
rows of the candle moulds, and these boxes. alone are 
supplied with water, thus economi -the .water, that. 
would. otherwise. fill the s D.D* lnvorder to 
effect a very uniform distribution of the water in the boxes 
C ©, the supply pipe E is led'to the middle of the central 


n, 
ig. 3a longitudinal section, | 


described. In such machines, | British 


* being situated below it, so as to supply the water 


among our 
ings represents a machine with modifications, invented Y by 

. Lyon Field, for mar” past at the lower ends of 
candles. so that they will fit candlesticks of any size. 


CANDLE MAKING MACHINE—PERSPECTIVE VIEW. 


Messrs. Field are the only manufacturers of this 
popular description of candle, which necessitates the use 
of a mould made in two parts; otherwise the candle could 
not be removed from its temporary casing. __ ; 
Professor Tyndall, who, in his Belfast address to the 
Association, spoke of man as melting away like a 
summer cloud into the infinite azure of the past, probably 
derived the idea from the ethereal purity, the virgin 
whiteness of ‘a Field’s candle, by which hé may have been 
writing ; in fact, those who have never thought of taking 
the trouble to examine what can be done in the manufac- 
-ture of. ornamental candles, have no idea-of the beauty of 
some of the-finished products, with their alabastrine trans 
‘lucenéy arid, in ‘some’ cases, delicacy of colour.” In colour- 
ing candles, aniline and other organic dyes are used, care 


“being taken not to employ any mineral or other colouring 


the buckthorn, gives a candle of a delicate greer ; the wors* 
quality of stearine, that is to say, the stearine which has bees 
least pressed, has a yellowish colour, but turmeric is used fox 
true yellow Then the shapes of candles vary. There is the 
“cable candle,” for instance, with its spiral exterior, mad- 
by turning it in a little machine, constructed on the samu 
principle as that for rifling guns at Woolwich. The 
“Cleopatra candle,” a fac simile of Cleopatra’s needle, ha. 
hieroglyphics printed upon it, The pao of designs 
upon candles is effected by filling the mould with hot 
paraffine, then pouring it out again, so that but a thin film 
is left on the surface of the hiero- 
glyphics, lettering, or designs, previously printed in ok 
pe ba on a film of wax in a lithographic are then 
ber into the mould; the 
wick is next drawn through. 
and the mould finally file | 
as in making an ordinary 
candle.2eIn some candles a 
design is cut in an endkss 
i groove on the exterior; the 
, candle is then again 
in its mould, and coloured 
wax poured into the groove 
to form the desi The 
candies with a 
design like that on a ther- 
mometer tube are made iu 
this way. Aniline colours 
will not dissolve in paraf- 
fine, and are introduced 
into it by first dissolving 
them in a little stearic acid. 


The objectof mixing palm 
oil with allow in the 
ing of of making 
facilitates pressing, 
doubtless because of differ- 
ences in the crystallisation. 
of palmitic and stearic acids. 
The mixture of these two 
acids “ mar- 
garic Ww is now 
known to be an undiscovered 
chemical substance. Asa 
trace of olein materially 
lowers the melting point of 
stearine, it is of the 
importance to free the acid 
entirely from the 
oil; and the relative values 
of stearine and olein bei 
as 50 to 30, a point of eq 
im ce is to prevent the 
former passing away in the latter under the heat and pres- 
sure. Various patents exist for this pur but as yet no 
method has been discovered which yields results adequate 
to the expense of working. 
The “sweet water” obtained from the first treatment. of 
the tallow is evaporated down to a brown coloured 
lycerine, which is used for making dynamite; in its 
oon state it will not do for soap, because of its smell. 


CANDLE MAKING MACHINE—PERSPECTIVE VIEW. 


The effect of the recent legal restrictions on the sale. of 
dynamite and nitro-glycerine has been to cut-down the 
demand for the same. for legitimate use; the price of crude’ 


brown glycerine has therefore fallen from £65 to £30_ 


per ton. 
About.a hundred different wicks are employed on the 
remises, from the. half-inch cable which is used in the 
i church candle, to the tiny filament which | 
burns in the night light. The size and substance of the 


| 
. MORANE’S APPARATUS FOR MAKING STEARIC ACID UNDER ff F 
another modification, shown at Fig. 5, the boxes C are 1 
provided with a middle partition C', the perforated pi 
simultaneously compartmen ig. 6 shows an 
arrangement in which each candle mould B is surrounded 
by a separate chamber or tube C, all agaist wg at 
bottom with the space C* into which the water is fed by 
the supply pipe communicating with each end thereof. 
NE le water, after rising in the re overflows at the upper 
ends thereof into the space D of the outer casing, whence it a ' 
is led off through an escape pipe.” S ‘ 
| 
| i | 
| Lik | \ 
| 
| | 4 |. 
| | | | | 
| | | | | | | 
CCE | || | | 
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wick, whether of cotton or flax, have to be proportioned to 

= drocarbon, or fatty goo which is to be consumed. 
y= tance Containi large proportion of oil needs a 
large wick to carry 0} off th the excess of liquid; also a very 
hard ozokerit or stearine candle requires a large wick to 
melt all the substance within the given radius. The two 
great defects to which a candle is liable are ea es and 
smoking—the former being due to too a wick in a 
soft medium, the latter to too and porous a wick, 
which feeds the flame too rapidly to ensure perfect com- 
bustion, and to raise the liberated carbon particles to a white 
heat. The true art of candle making lies in obviating these 
defects, and as no two parcels of crude tallow or paraffine 
are exactly the same in composition, the task is one of no 
little difficulty. By cunningly blending different brands 
of cotton oe § flax, increasing the porosity in one case by 
the removal of mineral matter with nitric or hydrochloric 
acids, decreasing it in another by obstruction of the pores 
with sulphate of ammonia, nitrate of potash, and so on, the 
wick is tempered to the varying substance with tolerably 
uniform success. The sapward tending of the wick, so as to 
bring the tip into combustive contact with the air, for- 
merly accomplished by saturation with pulverised metallic 
bismuth, according to Palmer's patent, is now achieved by 
simply tightening the plait on one side, thus setting up 
unequal tension. 

In relation to the wy and smoking, 
may be mentioned that a valuable patent exists, whic 
worked by Messrs. Field. "Acti on the theory that 
smoking is produced by an insufficient supply of air, the 
candles are perforated throughout their length, the 
channels thus formed communica with outer 
atmosphere by means of lateral holes. e current of air 
impinging directly on the base of the flame consumes any 
excess of carbon, while the channels act as internal exits 
for the superfluous melted stearine. The most successful 
invention, however, for the prevention of guttering is the 
. lychno uylax,” which being in ted means “ candle- 

consists of an elegant little cap exactly 

tting the candle, and sliding de down as the substance is 

consumed. Being glass, it does not ea ca the heat of 

the candle sufficient to melt the wax on its own account, 

which is the case with all brass appliances for that purpose, 

and its construction is such that no amount of draught will 
cause the liquid grease to overflow the rim. 

Wax differs from all other substances when used for 

candles. It cannot be moulded because it adheres 
te the metal walls, hence it has to be poured u the 
ed wicks in successive increments. The 
cylinder is then rolled upon a hard marble slab, and 
with a little piece of wood in the hands of men of twen 
experience. The two “waxmen” at Messrs. Fi 

ve been over forty years at this work. The sealing-wax 
ae Seed John Walters, aged eighty, is the oldest on 

the premises ; when he was was first engaged, sixty years | ©". 


: 2°, bees drew honey from the flowers where now the 


-Western Railway runs, and Lambeth Marsh was a 
marsh in reality. nace, Te is so called, because it con- 
tains no wax, and never 

Among our engravings accompanying this article are 
two sectional representations of the steam ap} of 
M. P. Morane, sen., of Paris, for the manufacture of 
stearic acid under pressure. 


LETTERS TO THE EDITOR. 


THE EFFICIENCY OF FANS. 
on this subject in the im- 


ENGINEER of the 28th ult. and 5th inst., I see no | set 


ence nh reget statement that no work is required either to 
Neste, ox fluid stream, without friction, if no change 
is thereby made in its dynamic head. But to denote the sum of 
the motric and barometric heads together at & point of a flowing 
*‘encratic head,” instead of “dynamic head, 
pe be preferable, since Rankine gives the latter name 
to the metric head alone of a fluid particle of a stream when 
all differences of pressure caused in the stream either by friction or 
by propulsive forces acting on it are left out of account from the 
actual which the current shows. Of the remaining un 
disturbed head in that case, or of the “‘dynamic head,” as Ran- 
kine calls it, and of the motric head due to speed of flow at a gi 
point, the sum or the total energy of each unit- tot 
Phe fiuid by itse and of all the unitweights together of the 
moving body of the fluid, Rankine tells us is a constant and un- 
varying total sum of energy in the fluid mass. 
tion,” he writes, “‘is expressed thus—h being the above undis- 


turbed or “dynamic” head—*" + Wh; in which’ 
the actua and W h is its ts potential energy; he 
kine’s “‘ Applied Mechanics,” p. i—it appears that by the dimi- 
nution of Wh, 52 may be increased by an equal amount, and 
véce versd; so that the dynamic head of a particle is its potential | ™ 
energy per unit of weight. In the case of steady motion, the total 
energy of each particle is constant, and the energy of each of 


the equal particles which successively occupy the same position is 
the same. In the case of unsteady motion, the 


energy of the entire mase is conslant—that is, the following 


equation is fulfilled: W + = constant.” 


it ll longi if we out of friction, 
along which its “‘ 


guide it in its pai 
a 
ae spool round whose thin axle a few feet of string are 


constant” and never suffers any 


-friction of the sir and of the string in unwinding and 
somsioedtetie again alone e make the spool and 


rise 
fall in turns, which drops by i rises again to the hand by 


and 1 
itself, at each excursion, whether it is sede far, 
the string ot we 
Am I contending for 


it but a little way? 


must have been to Bruce’s perse 
whlch dropped iteelf seven tims from cortain’poin ol 

its tight line, with the object and result at last 
t is ce of i " er or o! 
current flow, which a fan commands—not work bestowed aang Fo 
—which requires more art and knowledge of the laws of fluid 
ballistics to fix in any case than is needed to measure the length of | as 
a bandelier string or of a spider's line ; but the natures of 
the two problems’ requirements are both the same. It may be 
that some fans have a quicker fetch, or chad a — and faster flow 
through the same mine with the same working of water- 
pause i in each, than another fan nous have ; = this faculty of 
beration and exhibition of speed in the current is an — of 
the horse-power = dhe me it, whose presence and origin in the 
stream is quite in ent in its source from the main one 

of encratic head which | friction of the ways inflicts, and power 

Saye the motion of its flow. Just in 
rictional resistance of the string, 


fan ary of cach other in their has 
ecieh Ms Capell’s fans were found to set up compared to other 

hen are open, and as I 
———— case when they drag air through a 


"This answers Me. A. L. Steavenson’s question, to | 
not venture to so much u Zier” about” as to 
endeavour to elucidate the “little 


yet than I have attem 
for a right in how energy wiel po 
general lost by friction have presented Coker with a somewhat 
unexpected service of material advantage to science, and I hope 
that it will also be found with substantial benefits as well, as = 
continue to receive new improvements, in the — uses 
applications of and other ventilating fans. 


The formula ATX, where M is the weight of air in pounds dis- 


charged vita in second, expresses 
of the discharge of from 


of its ond steam all condensed 

out of it, to the steam blower. But a fan’s im: on a current 
le in its work to any rocket or steam-like 

ction, beca' ith wi 


the stream as a jet—wi with 
ted by v 
mith which the stream of ait roturns to the 


wer as a 
operative dri the ven & 
ant the convents bees power could not be less than 
such a rule of calculation prescribes Sits or, in other words, that 
a law prevailed in fluid motion that the momentary like work 
of velocity at any section of a circulating stream could not exceed 
letter—on reading and weig! it were trae, 
in the natural relations of bo fake energy. But the 
this ra of Imitation ty 
wi 


In ordinary ventilating currents which terminate at each end of 
their course in the at » no losses or increases of total 
energy—using the word in kine’s sense as what remains when 
heads of pressure in the current, due to forces to friction, are 
aside—are possible, because that of the te eee 
the currents begin and end is invariable. A water stream rising in 
@ jet to the level of the head from which it fell is a type of such | j 
currents, when without an air stream taken from the 
power through an inlet with momen wr Fg at the inlet, eq 

to the energy of to consumed, and which then uses up 

ve 


channel. In doing to, it fills up the vacuum made to transport i 
at full 


the net work now done upon the 
stream by an amount—that of the driving power sw first to 
be used. in the ty which there 
is now no er trace left of the original existence. As far as it 


merits the title, and has.any distinctive 

& motive power, it is so at the most for a moment only, limiting 

in fact, rom i an iterating t ving 

ion, lend instead to raising friction by t ower 
energy which ought to replenish the 


perk tS capabilities of the stream are not 


turned jet-d’eau of water. If ite delivery orifice is a unknown 


in a thin branch of the reservoir. 
mater shove inte reservoir is 


the orifice, 


Instead 


tions, I have just now experiment, a water 
discharge with a certain head of water of 1°12 fluid oz. per second, 
when the calculated discharge due to the water’s head from its free 
level to the lower delivery end of the tube, and ing toa 

secon: momen’ ive power 

i it, in this case, in the rati cul 

of those num or a8 1°324:1, and the of stream in 


truth of each of the two hypotheses taken singly, but, neverthe- 

less, an accordance between them when they are taken join 

which arises from nage ory wide scope of the definition that is 

— en of energy, tha the power of doing work. Stored 
ergy of motion existing in any particle of matter possesses, in 

ser conjointly two distinct mechanical capabilities, or a mechani- 

of a kind. Although the venture ay 

as, L, Steavenson would desire. 

unfortuna not so brief and blunt in its deseri 

it has grown upon me only gradually by pretty we reflec’ 

is not at all an offspring of a moment, m7 will try to give a d 

mise-en-scéne, in as few a8 

the two capabilities have sacallpi” art to be probably constituted, 


that it may be seen if vigour or ©* instead of only single energy, 


$2 vor, is nt realy the conan ware of moving matters 


activity. The two half-stores, then, of a material 
icle’s total of motion are exchanged by two means—by 
oscillations and by dary diffusions of its atoms with sub- 
stances in which they are ey of which they are them- 
selves surrounding and com t 
material atoms of two of dimension its 
own; in the first place snothotion, winging, or turning about 
of the atoms in ye a quiescent shape of momentum per 
second to the jouble grade interval of 
-vigour—of poter: is energy 0! nad 
in some in w which the of third or 
e atoms is moving. Examples of this are the stresses poten 
iquids, and gases, and all other mechanical m forces 
their potentials, excluding neither ca nor 
magnetic forces, nor even, if timate extension to 
countless different grades of m fineness is allowed, and if 
comp! of grouping er imperfect so! 
and orders of wo that we see, the frictionless 
t 


instead of e energy of place, of 
the relative space in which it and the surrounding matter severally 
are in motion, 


particle, 
structure, and of that of the double-mediums in 
we please, but this is 
third-grade atom or 


system of them by itself well, 
any changes that = Ee © to occur in the two half-stores of its 
| energy amount, by two kinds of action just ibed ; 
and a of equipoise in the frictionless motion then exists, 
ensuring the of the atom, particle, or s (and also 
if we please, but not strictly, of the quasi-systems), total energy of 
motion, which can be described (not, perhaps, ly as 

the q i-systems couple), as an ¢ 


and yet not preven’ any 
go on between them in the common relative space in which their 
energies are reckoned. The subgradal in -atom, or particle of 
quasi third-grade system is a pseudo system here, not 
realy of third grade atoms, but of f of their investing inter-atoms ; ; 
taken in the description as an ideal fellow-body to the other, 
detuned. 
The solar system, for illustration, forms an example of such a 
being sensibly frictionless, and lect, or free 


as its a~ = one to sur- 
which the raf decree outer vigour or of inner 


it sufficed to tell us also half 
in it—that we actually be 

yet can give us no suspicion conjecture w er it absolute 
motion of linear or not, in one direction of absolute 
+ the directions and not the extent of the 


reason and soun 


naturally deem and expect, that our attainable knowledge of abso 
lute ’s fixed attitude and capacity would ever, likeli- 
hood, be able to reach to. edd 
But whether we think of the stellar 
space-colony, which may be as much in unknown rotation as in 
translation in absolute space A not, these t is at least 
whe is actually known of its 
fixed attitude, and what our 4 priori shies wath instead naturally 
ascribe to it of entire freedom and disjunction from absolute space 
in every way, to make a presumption probable that the sensible 
non-rotativeness of astronomical space is a natural, and yet in some 
respect or other, of course, unsearchable, communion or fusion of 
its properties with those of absolute a: in that respect of un- 
rotativeness—what was called oscillating, swinging 
or turning about of ld et without some 
definite law of connection between a < motion in absolute 
space and that of motions in partial ee ene 
to produce the singular congruity between celestial space and 
absolute space, of the former's sensible deprivation of all rota 
which the researches of — astronomy have proved 


as it was outlined by Ne 


outline of the laws of motion in 
the “‘ Principia” to to his “vis” or “ 
to produce translation, without for his immediate meth and 


also 
investing the general term with 


er in its unrestricted sense and exereise 
it really possesses es, of equiva- 


by | lent to rotation. art discernible xists—when we 
exclude friction from ordinary mechanics—that a of rare 
motions outside our stellar any such 
ability in celestial together ita t trans- 


rapid paces, then when it is played up and down with a short 
hg with very slow-paced 
his distinction between liberation of current and depression of 
that linked es within linked grades of any material body com- 
prise inva us, the force of terrestrial and celestial quetedien 
also as the most comprehensive and embracing, and therefore as 
the most invariably active of all energy’s potential half-store 
—- with which we are acquainted. 
Another process, of diffusion between the surrounding and com- 
pe matter-atoms of a single grade interval only of fineness 
rom its own atoms, enables a moving particle to exchange energy 
- foot, or to “‘do work,” as it is termed, of transformation or 
Koerting’s blower, if applied directly to the torrent of steam 
h the jet throws into the air, supposing all this work of the 
o be taken up usefully by the air current, and to be all lost in 
Ina yr oneal frictionless motion consisting, for simplicity, as 
above, of three grades of material fineness in a moving particle’s 
atoms, and their double grade ingredient and enclosing-medium 
atoms, the moving particle or atom system's twofold store of 
f 
driving power, which may even be suspended, leaving the 
| 
hat the system’s total energy then is invariable as reckoned in a 
lative space which comprises the whole visible firmament around 
It, this would not evince in the least degree that all visible 
may not be in rotation as well as in onward progress in iechate 
pace; and whatever Foucault’s experiment may prove 
rh egarding the earth’s rotation in the relative space of the firmament 
around us, it surely would be a very extraordi thing indeed if 
axes | | | seems | as 
surely plain 
larly gauche 
id_otherwise 
he height of its original water-lq 
n a stream of less cross section 
n a certain ratio known as the 
: of less, this coefficient may be made greater than unity by fitting 
If in an atmosphere of unfathomable extent, like that in which | a short tube to the orifice with a bell-mouthed a rounding 
fans and ventilators set up their currents, a fluid ere is taken | the tube also inwards towards the reservoir. ith a short piece 
from its place of repose, passes in a stream with one velocity or | of glass tube constricted at its middle to half of its end cross sec- 
another—whatever it may be—along a course and returns to its ee 
 DAITO' en some causes 
than those of the work bestowed upon it. : 
The foes chelce which here plalafy of too mutually 
OF Whether, | irreconcileable ways of reckoning the work which the water has 
received from rest, where it glides through the constriction, one : 
bry of sexes in | the actual energy per second which there comes to hand, and t¢ 
; physical forces, as Mr. A. L. Steavenson seems to suppose, when | other by the known amount of mechanical work which, up to th : 
I cite a well-known fact which can scarcely be less familiar to | point, gravity expends upon it, reveals, I believe, a partial i 
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lating powers it may accomplish planetary revolutions; nor an: 
indication whatever that motion in the absolute Prcrten. | 
within a corpuscle’s or “‘basic atom’s” ultra-chemical boundaries of 
smallaess, can, by its single title rs a solitary en of 
motion, give rise to rotations in mechanical objects which we 
press Seca ? or which we handle. Two vigours only can in 
this last case, as in the former one, accomplish rotative effects on 
ordinary matter placed as matter of measurable stature is placed 
in a Newtonian or relative domain of space ; and they can only 
accomplish it by the two-fold energy of each vigour being able to 
produce translation in such matter. It was not needful to Newton’s 
to explore and pi d a system of laws of absolute 

motion, and of the vires or vigours possessed by total or individual 
energies of such motions applicable to mechanical problems 
involving friction, in order to present an illustrative example of the 
mechanics of frictionless or perfect motions in the field of its pre- 
eminently strictest occurrence in the heavens ; and the reason of 
the acquired simplicity of Newton’s laws is that in every force 
action of his system doing translative work, two vigours of total or 
absolute energies of motion combine together, one dwelling, if we 
please, in a medium or quasi-particle of two inner, and the other in a 
real particle of these, and the next outer e of absolute space— 
infinity’s chain or succession of unfathomable partial space—links, 
or dimensions, with the result of throwing their rotative half 
vigours or potential half stores of energy into a form of stress or 
tension, energy, but not necessarily tension, of which is lost or 
pies if the two vigours’ half stores of actual energy of pace— 
tead of place—are gainers or losers during the linked or partial 
space action’s total energy exchange. Two adjoining superior and 
inferior scales of dimensions, I conceive, of absolute space’s 
endless chain of outer shell upon outer shell and inner kernel 
within inner kernel of these, furnish by themselves alone, as above 
ibed, when energy exchange between their vigours is ‘ect, 
frictionless, and reversible, the conservative, unwasting, or 
perpetual forms of mechanical action in a single Newtonian scale 
o— link of space next external to them both ; the potential 
actual energy storés exchanged in such an action being the observ- 
able and measurable sums of some invisible descriptions of energy 
of rotary motion of position or of place, and translatory motion 
of linear velocity or change of ge with which all motion in 
absolute space, if it were possible that we could by any use of 
human faculties define it exactly, would—were this accomplished— 
pas and perceived to conjointly and simultaneously 


lowed, 

It is startling to reflect how near Sir William Thomson's theory 
of vortex atoms, making them travelling vortices or smoke-rings 
in a boundless incompressible and frictionless sea of fluid—itself a 
structure of some sort, a semi-grade at least finer in its texture 
than the smoke-ring—comes to this ideal outline of the real source 
of Newtonian ions. For in such atoms an en of rotary, 
and one of translatory, motion, neither of them accurately, but 

approximately calculable by mathematical Newtonian prin- 
together the total energy of at least the coarser tex- 
part of the fabric, and two such vortex 
atoms, when variously brought near to each other, exhibit mutual 
tractions repulsions Although it is not the conception— 
reached from a different starti t—which I have for the last 
two years formed for myself, e mode of association ther 
in absolute or general phorotic motion, of rotary and translatory 
energy-repregentatives of place—or of stationary pulse—and of 
lovomotion or of progressive pace, yet no objection with which I 
can acquiesce advanced u the grounds of its not being exten- 
sible mathematically by Newtonian laws of motion and of force, 
without crumbling away and collapsing into itself, to wider 
uences, can be raised to throw valid suspicion on 
soundness of the vortex theory of atoms ; because to expect a 
hypothesis to reproduce correctly and completely all Newtonian 
reactions, and it might be also possibly some others which the 
Newtonian range of mechanics does not include, when only treated 
itself by Newtonian laws and — of motion and mechanics, 
must surely be an illogicism to which it is an unfairness on the 
abstract—and not ial and approximate—mode of treatment of 
the hypothesis to subject it for its trial. 

Sound-mills—an account of many curious forms of which is 
given by Professor 8S. P. Thompson in Nature, vol. 29, p. 363— 
producing attractions and ge of plain and perforated discs 
with vibrations of tuning-forks in air, and the similar effects illus- 
trating etic attractions and repulsions of ting diaphragms 
in water, shown by Professor Bjerknes at the Electrical Exhibi- 
tion in Paris, in the year 1882, are a finer-grade modification of the 

-vortex phenomena; and so are in a similar measure, also, 
t-mills or radiometers. In these tensional and actual energies 

@ wave, and its sound- or light-speed of tranemission, take 
the place of the rotati whirl and vacuum, and of the onward 

ive motion of the vortex-ring. An inherent defect of these 
tions, di ing them, however, from being models of 
the nature of ordinary force actions, is that the finer and the coarser- 
textured structures—the fluid and the ring or wave—of which their 
fabric consists do not differ from each other in size as far as a basic- 
atom differs in vulgar-fractional 
but only half ‘as far; or by a semi-grade only of mensurable infinity; 
and thus their ph i 


among the rules of speculative mechanics, or of general sae = 


ge’ cep 
forthwith present, if instead of being d 


used, 
reach of reckoning. In the realms of absolute space within and 
without our sphere, where the “ mill’s ” motions in their inner and 
outer wheel will then be performed, and where the energy of 
will use will be that of motions divested of their 
binding one of connection 
of association 
together then can possibly remain to tell us what kind of force re- 
actions will arise thereout, and what kind of work performance 
will be done between two such ‘‘ mills”—called “atoms” there— 
in the large statured interminable shell or grade of relative or 
partial space outside of ours, in which two mills or firmamental 
atoms so produced will perform their operations side by side. One 
pair of such mills or vigour-couples may furnish a directly-opposed 
or a funicular pair of mutually —— atoms; another, De 
of el and oppositely directed forces ing a couple; at 
, besides, the two conservative translative efforts need have no 
relation to each other, but may tend each to move its atom at 


large in the boundless partial . It is found actually, however 
—as was noticed before—that ce of this kind, with random 
matter in the , is not possible, and that funicular conjunc- 


directed opposi' ong @ common whether, it appears 
occur are perfect and reversible, 


tuneful compared 

wilderness of ac mechanics is preyed 

upon by friction, ai w es sical scav mu 

too haere to mention, store up and avert into heat, if they 

eannot ever—as seems probable—recover them, and return to 
, from whom they robbed them, the losses which, by their 

Sopredati then, the total 


ed | In forced draugh 


ti hanges 


known example of vigour-coupling in mechanics—should, like other 
coupl: of total reg absolute motions; all eventu- 
ally fall a prey to friction, and if the universal scavenger- 
in-chief, heat, collecting all the wastes of this and other total 
energies of relative or partial motions, should eventually acquire 
them all, then being itself e: to no frictional predations, the 
final condition of the material universe, as bounded and contained 
within our one firmament or interminable scale of observation, will 
be that of a system of perfect frictionless perpetual motions such 
as astronomical systems appreciably exemplify, but vastly more 
varied, inasmuch as whatever the form of mill connection is by 
which gravitation exchange of energy is maintained in its per- 
sistency, a greater or smaller cortége of other modes of connection 
of vigour-coupled mills or atoms certainly exists, grouping their 
relative or partial motions into molecules, liquid streams or 
filaments, crystalline and other solid elastic symmetries, and the 
like, all which, though far from perfect and unalterable by friction 
as we know them, either in themselves or in their connections with 
each other, would be rendered so, and would pursue a joint course 
—whatever that course may be—perpetually, should all the uni- 
verse of our partial inaterial horizon ever acquire by heat’s 
dealings of adjustment among the wasteful motion-colonies one 

, and th forth invariable—or what we would, at least, 
deem likely to remain thenceforth invariable—temperature. 

But the theme takes a new departure here, and were I to enter 
upon its rougher paths of heat’s relation to friction in colonies of 
motion, its distributive hold upon their coupled vigours of action 
in relative space eo gre its working between the fixed total 
energies or vigours of atoms and firmaments in adjoining three- 
grade horizons, like a ‘‘ mill” between two adjoining single-grade 
ones, with actual and potential energy sums of its own description 
remaining invariable, and with a faculty at least among its con- 
stituent grouped motions, of similarly making friction of gases, 

iquids, and solids. inst themselves and each other in streams, 

self-lubricating, I be lieve, in certain conditions of their thorough- 
flows and actuations, more pages of uences than ‘the above 
short and very scanty outline gives would be unfolded from the 
contemplation of motion in absolute as being half stationary 
and turning, and half diffusive and progressive at every fixed 
atomic “‘ point” and firmamental precinct of its expanse, than 
from the little tried and tested bearing which it has yet obtained on 
practical points of physics I would either at present venture to 
premise or pr mer to indite unnecessarily about it in this connec- 
tion. But I should not omit to say that consideration some two 
= of the nature of mechanical actions in a problem of three 
ies led me incidentally to notice in some simple cases a practical 


irator, through which air was being drawn from the atmosphere 
constan' 


aspira 
by an effective vacuum of 6cm. of mercury maintained tly 
in a large gasholder, I once obtained in a mercurial gauge open to 
the atmosphere in one branch, and ending in a capillary glass 
tube in the other branch, half filling with its open end the narrow 
constriction of the aspirator where it pointed inwards, or with the 
direction of the current’s flow, an effective vacuum of i6cm. of 
mercury below the atmosphere, or 24 times the effective vacuum 
which produced it. As this could scarcely exceed that due to the 
velocity of the air in the constriction which gave rise to it, we 
may presume that that velocity was at least + 23, or 1°63 times 
the velocity due to the vacuum in the holder, and therefore the 
momentary power in the air in the constriction, calculated by its 
velocity; was. (1°63)*, or 4°33 times the driving power which was 
actually being used upon the eurrent. This shows remarkably 
that neither one nor two times can be a real limit to the ratio 
which the momentary power may sometimes bear far more con- 
siderably than either to the driving power employed with higher 
driving vacua ; up to 10in. of mercury, the augmentation of vacuum 
declined slowly, being still 20in. at the latter point, or twice the 
driving vacuum ; beyond this point, it abated very rapidty, one gauge 
nearly overtaking the other at 27in. or 28in. of effective vacuum, 
and [I was unable to obtain, as I had hoped, high vacua 
like those of Mr. Crookes’ radiometers with the use of very 
moderate vacua to produce them. Friction seemed to gain a con- 
stantly increasing ascendency over the current as its in- 
creased, and to offer an abnormal increase of cbstruction to it 
about and after the point when its equivalent head was 20in. of 
mercury. Sufficiently copious air-flows of considerable velocities 
have not been at my aeons for examining conditions of wind 
gauge with ordinary si genes tone in wide tubes without con- 
strictions ; but with draughts in narrow straight tubes produced 
by Gin. or 8in. of water round a slender glass gauge-tube differently 
presented to them they were very inconsiderable. A sure way of 
avoiding them, and of testing an air draught’s real barometric 
ressure at any place, whatever position a gauge-tube may have of 
irection or exposure to air velocity at its mouth, is to draw the 
latter to a PD poagnt- practicable—and to thrust the point into 
the centre of a small ball of cotton lamp-wick or worsted. The 
tighter the ball surrounds the point of the tube the better, as it is 
ied thereby from draught effects which cannot penetrate the 
, while all through the porous wool the air assumes exactly the 
surrounding barometric pressure, and the tube mouth or point at 
the eentre is pe sensitive to the very smallest variations 
which this undergoes. A wool-ca tube shows no changes close 


but not exactly mechanical method of communicating total energy 
to two mutually attracting bodies by a properly timed use of 
velocity and attraction for one of them—that is to say, of total 
energy—in a third body ; or a process, in other words, similar in 
its description to Carnot’s cyclein a heatengine, converting, however, 
not heat into mechanical work, or vice versd, reversibly, by changes of 
temperature and capacity in a working substance connected to heat 
sources, but total energy of a mechanical t.me-ball, so to speak, or 
chronometric officiator and executor of energy, capable of impart- 
ing total energy in its half-instalments by turns, at the proper 
times, to the working pair of bodies, and so conveying energy tn toto 
to the other pair, whence it can receive it back again unabated by 
the same time- ted process if the order of alternate use of the 
two kinds of -energy in the four- cycle is reversed. In 
two papers communicated in March of this year to the Berlin 
Academy of Sciences (“‘ Sitzungs-Berichte,” vol. for 1884, pp. 159 
and 311), and in a third paper in June or July last, Professor von 
Helmholtz has examined and treated mechanical examples of such 
cases generally, under the title of “‘Studien zur Statik Mono- 
cyclisher Systeme,” pointing out the resemblance of this conferment 
of total energy to harmoniously moving ‘‘ monocyclic” systems to 
heat’s conversion into mechanical work by on operations ; and 
os in his third paper, that however large a part Carnot’s 
cycle thus plays in the general energetics of mechanics by holding 
in its grasp, as heat does, the stores of total energy of extensive 
systems, yet the general problem’ of intercepting work of friction 
from passing, apparently without check, into inner motions of 
absolute space, which heat solves and effects in its reversible pro- 
cesses, in systems ong, Jy matter how unharmoniously, is not 
met by it. It appears to be the equivalent in the perfect mechanics 
of a single firmament of atoms , of heat’s wider yet just 
similar properties and functions of knitting together, by the roam- 
ing and ingredient atoms of their joint horizon-level, many such 
firmaments into working atoms and mon ing systems of a 
horizon one grade vaster in dimensions or level than their common 


If mon ic motion, however, is dealt with only by rules and 
methods belonging to one firmament’s relative or partial-space, and 
not to a’ whole horizon-level’s absolute-space mechanics, it will 


not be surprising if its capabilities are insufficient to explain the 
ies of heat. For embracing in its grouped motions those of 
orizons Within horizons without number, heat can muster in its 
moving ranks periods of time small enough to be in harmony with 
any cyclic process, and thus store up in them conferments of total 
energy wasted, for ial space purposes, in the horizon in which 
they were mechanically Sacred § but sinking inwards by disinte- 
gration of their conflicting periods to grade within of the 
interdiffusing tribes of atoms on which they until heat, the 
**monocyclic” motion-system of all grades inwards in any 
attritional motion-system—as, for instance, in a mine and fan to- 
gether with its air stream—in a tangible horizon of mechanics, inter- 
cepts the deserter.* But it may yet be, or it is at least conceivable— 
although I will not say that experiments have as yet established 
it to my mind as a clear certainty—that particular circumstances 
of construction in a rotating fan, in conjunction with the air-wa 
of a mine and the stream of air flowing through them, may 
some form of motion in the system 
together, and to a larger proportion of reversible employment, to 
the exclusion of friction, and to a more effective retention in the 
mechanical horizon in which it is used of the vigour, or “‘ total” 
driving energy on the current—for the more of this is , or 
kept “ perfect,” the less will go as ‘‘ work” to heat—in some cen- 
tri fans applied to a given air-course than in 

This element—if it exists—of a fan’s special serviceability for 
different uses, does not affect the general correctness of employing 
in all cases the rule of measuring work in air, set forth with excel- 
lent clearness in his letter in THE ENGINEER, of December 12th, 
by Professor Unwin ; by the change of encratic head given by the 
fan—in which he has expressed my meaning perfectly, though it 
is more true in blast fans than in exhaust fans that the velocity of 
discharge into, or, in other words, the friction through the atmo- 
sphere, is useful work in the circuit. But it grafts itself on addi- 
tionally to bey J ewe as a factor of the independent question, 
what current different fans with the same blade-tip speed and rise 
of encratic head will give on the same air way by virtue—if it 
exists—of their different efficacies of overcoming air friction against 
walls, and air friction against itself in unexpanding jets - 
tively which probably together form a friction-vigour of two halves 
accompanying each other in very different proportions in one air- 
course or circuit from what they are present in another. 

Not only careful measurements, but very full particulars of them 
would be needed to decide this point. Among these the direction 
of presentation of ig al ag a water-gauge to a current 
is not, I think—as Mr. Snowdon, in his letter to THE ENGINEER of 
December 5th, surmises—ever a matter of very serious account 
in the gentle currents of mines, and of nearly all ventilating fans. 

ts of very high speeds, on the contrary, it sometimes 
presents exaggerated features, and in the narrow neck of a glass 


* To say that time and space are both “atomic,” in the same sense 
that matter is so, is, it seems, the best general impression to be kept in 
view in d with questions of vigour, or of force and work actions of 


the various kinds of and absolute- 
or supposed fagntbes as agencies 
or that known or motion.” 


to obstacles, eee Go open tube placed there when draught 
speeds are very high may vary an eighth of an inch or more by 
transverse velocities. 

Sound waves of elasticity, whether stationary or progressive, and 
expansion by rarefaction at any point of low pressure and steady 
current, can scarcely in their normal ities, as Mr. Snowdon 

ests in his letter, affect a gauge—the first because they are 

ting and everywhere devoid of permanent depressions, and 
the second because air’s change of density —— in pit cur- 
rents is so infinitesimal that no measurable or relief of pres- 
sure can anywhere arise recognisable in mine currents from — 
of relative weight in the air to be moved. On the other hand, 
sound-waves, or some kind of sound-mills, perhaps of rippling 
vibrations, like what mix air so remarkably with issuing gas jets to 
the explosive point in sensitive flames, may have a cumulative 
effect in the action of certain fans along a long airway, by freeing 
the clinging air from the wall sides, and lessening its friction on 
them. Instead of a fast decreasing water gauge, however, at a 
little distance from a fan, this cause would tend to produce an 
abnormally constant water gauge on the approach towards the fan, 
by lessening the resistance principally there; so that as either an 
increase of resistance or an increase of velocity seems to be indi- 
cated both by Mr. Snowdon’s and by Mr. A. L. Steavenson’s obser- 
vations and experience, a different source of the peculiarity must 
be looked for. 

In the description given by Mr. A. L. Steavensonin his letter in this 


the surface at 10ft. from the fan, where the w.g. 1°28in. was 
led, had a sectional area somewhere about 
opening 8ft. in diameter, or 50 square 
volume of 149,400 cubic feet per minute would pass it with a 
velocity of 3000ft. per minute, requiring a head of entry, to give it 
this speed, of just the superfluous water gauge—0°58in. » 
if it came with no material velocity up the shaft; and that many 
times such an excess over the working or driving w.g. of 0°7in. 
really used can be developed by sir to force iteelf through @ narsow 
opening, was clearly shown above by the exactly i 
experiment with an aspirator. The shafts and air-ways being 
double the area above assumed, the already existing velocity in 
them would reduce the needful head of entry to the a 
sectional aperture on the surface by a quarter, but will still leave 


three-quarters of the observed excess w.g. accounted for by ordinary 
laws of frictionless air-flow, and some friction in the t besides, 
if the above area is somewhere near the truth, would account for 
the remainder. 

More 


particulars, both of Mr. R. Snowdon’s observations, whose 
zealous and successful original efforts in this direction give me 
t pleasure and satisfaction to read his recital of, and of Mr. 
icremece’s experienced and observant notes of these and similar 
peculiarities, as well as the attention of other mining engineers to 
them are, however, exceedingly desirable, as many unsuspected and 
unknown behaviours without doubt exist in fans’ actions and 
efficiencies, with which only uses and employments of them for 
various designs and in different circumstances and conditions can 
be at all hopefully expected and confident2y trusted to make us 
thoroughly acquainted and practically familiar 5 
47, Lovaine-place, Newcastle-on-Tyne, 
December 13th. 


STEAM BOILER TESTS, 

Sik,—Your excellent and straightforward article on boiler 
tests will do much good. Such results as those put forward by 
Mr. Engert are to engineers, who had thought them- 
efficiency as ible when ve evap \. 
of water from and at 212 deg. per pound of fuel, I should ike M 4 
Engert to answer the questions put to him im a letter to a con- 
temporary—Jron, Dec. 13th—by Mr. B. H. Thwaite. If heanswers 
those questions we shall be able to see what sort of fuel he has been 
pee | to give such wonderful, but I must say deubtfully correst, 
ts. 


VERITAS. 
Roundhay, near Leeds, December 20th. 
For continuation of Letters see page 487.] 


Sourn KENSINGTON MusEuM.— Visitors di the 
Dec. 20th, 1884:—On Monday, Tuesday, and 
10 a.m. to 10 p.m., Museum, 8160; mercantile 
section, and er i 3368. On Y: 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1656 ; 
mercantile marine, Indian section, and other collections, 1094. 


Total, 14,278. Average of ding week in former years, 
10,936. Peal from the opening of the Museum, 23,594,347, 


| 
he fact related, that when a small high-speed fan of zit. diameter Be 
was put to work at a pit-top, a loss of 1°28 — 0°7, or 0°5Sin. of : 
water gauge, was observed between a point 10ft. back from the fan 4 
on the surface, and the partition doors at the bottom of a wide 4 
upeast shaft, 62 fathoms deep, between the intake and return / 
currents there, admits, however, as Mr. Steavenson in his letter 
has stated his own conviction, of no very difficult explanation ; for : 
without making any allowance for friction in the interval, if we ee 
one. assume—as the area is not stated in the letter—that the drift on 7 
imita ly of absolute motion interc tween two 4 
= because one of the motions is not of absolutely unappre- 
hendable dimensions. It is attempted in their appliances towards E 
resolving the problem of mechanics to enlist rules of measurable ; 
motions in the service, or those of motions in relative or partial q 
space only, which govern and preside over the illustrations in the z ‘ 
form in which, at their best, they present themselves to us for : 
ion ; instead of at once seeking out and enrollin : 
r of the illustrations will r 
warfed in one structure— 
the ring or the wav its ic to an ordinary measurable 4 
calibre, this structure also, like the finer-textured one of the fluid 4q 
seen speculative outline of mechanics,” it is yet 
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BOSTON DOCK. 

Tue Port of Boston, situated on the mouth of the river 
Witham shortly before it enters the Wash on the east coast, was 
at one time one of the chief places for the import and export of 
goods from Flanders and the Low Countries, Large quantities of 
wine from the Rhine and the Elbe for the use of the numerous 


3 


neh belts sufficient, it has been found necessary to construct a 


secon 
The river Witham, which passes through Boston, is the outfall 
for the drainage of a very large area of fen land. Owing to the 


condition of sa outfall of the river, which eons its way to the 
Wash through a mass of shifting sands, it afforded a very imper- 
fect discharge, and in heavy rains the low lands were constantly 


monasteries established in this part of the country, and mer- | flooded. 


chandise from the Continent, were delivered at Boston and Lynn 
on their way to Lincoln, Wattingham, Northampton, Chester, 
and other towns; corn, wood, leather, and other goods bei 
pap lh . In the thirteenth century Boston s 
second to London in the amount paid for the duty levied 
on the merchants, and raised a larger amount of customs duty 
than any port in the kingdom, the amounts paid: respectively 
by the towns on the east coast being—Boston, £2574; London, 
£1963 ; Hull, £707; and Lynn, £367, trade 
became diverted to other places, and Boston and Lynn declined 
as ports; but a considerable trade still remained till the 
increased hts of ships and the difficulties of navigation and 
the want of floating accommodation were gradually reducing 
these places to the condition of inland towns. The navigation 
up to Lynn haying been improved by the works of the Norfolk 
Estuary Company, a dock was constructed there and opened in 
1869. The amount of shipping entering the port has steadily 
increased since the opening of the dock, till the accommodation 


In 1880 an Act of Parliament was obtained for improving 
the outfall, and an Outfall Board was constituted, consisting of 
representatives from the Witham Drainage and Black Sluice 
Trust, two principal drainage systems, and the Boston Harbour 
Commissioners, The course of the river for about five miles had 
been already trained and straightened by the harbour authori- 
ties, and from the termination of these works a new cut, about 
three miles in length, has been made through the land to deep 
water, as advised by Captain Huddart so long ago as 1793, and 
subsequently at different intervals by Mr. Rennie and Sir John 
Hawkshaw. This new cut is 130ft. wide at the bottom, with 


i spring tides, the width at the top of the cutti 
which is level with ordi igh-water, being 300ft. The wor 
has been carried out superin' ce of Mr. J, E, 
Williams, the engineer to the Witham Drai Commissioners, 

contributing body. The contract for the work was 


the 
let to Monk, of Liverpool, for £96,052, in addition to which 


puch pine 
Plan of upper part of gate 


a large sum has been paid for land, compensation, and other 
matters. These works are now nearly completed, the water 
having been diverted into the new channel since last spring, and 
the old channel having been permanently closed for some time. 
The improvement of the river rendered feasible the construction 
of a dock at Boston, and from its geographical position, as the 
nearest port to the coalfields of Nottinghamshire and Derby- 
shire on the one side and the Continent on the other, is exceed- 
ingly well situated as a port for the export of coals, salt, 
i , &e., to the Continent, and the import therefrom of 
timber, grain, agricultural produce, and general merchandise. - 
In 1881 the corporation of the town, in their capacity as 
harbour commissioners, obtained an Act authorising them to 
construct a dock, the money to be raised on the security of the 
harbour tolls and borough revenue. The Bill was strongly 
opposed in the House of Lords by a company called the Ocean 
Dock Company, who in the same session were promoting the 
construction of-a dock at a point lower down the river. They 
failed, however, to prove their case, and the Bill for the Boston 
was 


slopes of 44 to 1, and has about 27ft. of water at high-water of | Dock 


The works for the construction of the dock were commenced 
in the beginning of the following year, and are now nearly com- 
pleted, the dock having already received several vessels. The 
works have been carried out from the plans and under the 


superintendence of Mr. W. H. Wheeler, M.LC.E.; the engineer’ 


to the Commissioners, Mr. Abernethy acting. throughout as~ 
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The first contract was let to Mr. W. Rigby for £80,200, and 
included a dock 825ft. long by 450ft. wide at the widest end, 
the area being nearly seven acres; a lock 300ft. long by 50ft. 
wide, with two pairs of gates, the depth of water at the cill at 
ordinary spring tide being 25ft.; the excavation and dredging 
of the bank at the entrance to the lock ; a swing bridge across 
the river, 12¢ft. long, to connect the dock with the goods yard 
of the Great Northern Railway ; two miles of railway, with 
jetties and other works, dock offices, lock-keeper’s house, &c. 

The upper stratum of soil on the site where the dock has been 
excavated consists of brick clay, and a large quantity of this has 
been burnt in situ for ballast for the concrete quay and roads, 
Below this clay was a thin layer of peat and sand, and below 
this, hard drift clay of a greyish-yellow colour, mixed with 
chalk ; below which, again, at about the level of the required 
foundations of the walls and lock, was a very hard, compact 
layer of boulder clay of a leaden colour, embedded in which 
were large boulders and septaria. The soil obtained from the 
excavation was used in raising the land round to the required 
heights for the quays and railway. The walls of the dock are 
32ft. Gin. in height, from the toe to capping; 13ft. 6in. thick at 
the base and 6ft. at top, having a batter on the face of 1 in 4 for 
the first 10ft. above floor, and 1 in 16 for the upper 
They are constructed of concrete formed of 5 parts of burnt 
clay ballast, 1 part of sand, 2 of sea shingle, to 1 of Portland 
cement. As the concrete was deposited, rough blocks of con- 
crete stone, as taken from the quarries near Sleaford, were 
embedded, the quantity forming about one-fourth of the whole 
mass, no stone being allowed to be near the face or within 6in. 
of another stone. The lower face of the walls was finished fair 
and smooth, by working the concrete against the wooden panels, 
which were washed with soap and water. The upper face of 
the walls, where the ship will come in contact with them, for 
12ft. in depth is faced with brickwork in cement, in alternate 
blocks 2ft, 3in. and lft. 2in. 


Mr. Rigby by Messrs. Handyside, of Derby, as a sub-contract. 
After being used by the contractor for the conveyance of the 
greater part of the materials required for the dock, it was tested 
by placing two of the goods engines of the Great Northern 
Railway - Bae funnel to funnel on the centre of the span, and 
afterwards running them rapidly across. 

Of the building and hydraulic machinery we shall give illus- 
trations and description in another impression. 


TORPEDO EQUIPMENT OF THE NAVY. 


THE re of the Naval Bureau of Ordnance briefly refers to the 
work of Captain T. O. Selfridge, who was relieved on the Ist of 
November from the charge of the Torpedo Station at Newport. 
Under the administration of Captain Selfridge, as we have before 
stated, a complete system of gun-cotton ship and boat torpedoes 
has been perfected under the direction of the Bureau of Ordnance; 
and, as the report shows, the manufacture of gun-cotton, the first 
of the kind in this country, has been successfully initiated. 
Instead of two classes of torpedoes for ships and boats, but one is 
now issued, ing the same 14 lb.—of gun-cotton, 
equivalent to 125 lb. of powder. While the explosive effect has 
been increased, the weight of the c' torpedo has been 
reduced from 380 lb. to about 751b. Gunpowder differs from 
nitro-glycerine and its various compounds, known under the name 
of dynamite, hercules, giant, atlas, and other powders, as also - 
cotton, in not exploding instantaneously, but simultan y— 
that is, the whole mass is not ignited at once, and consejuently to 
obtain the maximum effect from gunpowder it must be enclosed 
in a very strong and, therefore, heavy case. 

On the other hand, gun-cotton has at least four times the ex- 
plosive effect of gunpowder, weight for weight, and is so violent 
and instantaneous in its action as to need no retaining case beyond 

ibility of the water which surrounds it when im- 
periments at the Torpedo Station would tend to con- 
clusively prove this, as well that a maximum saturation of the gun- 
cotton does not affect its explosive condition. In these - 
ments, discs of gun-cotton were stowed in a canvas bag the 


the incom 
mersed. 


deep respectively, the front 
courses being Staffordshire blue 
bricks in alternate courses of 
headers and stretchers. The 
top is capped with freestone, 3ft. 
wide by lft. 6in. deep, set in 
cement, with cement dowels, 
3in. by. 3in. The front edge is 
rounded to a radius of 3in. The 
foundations and braces of the 
lock are made with concrete 
similar to that of the dock 
walls, the walls of the lock 
being faced t with 
Staffordshire blue bricks, the 
blocks of brickwork for the 
facing being alternately lft. 6in. 
and 3ft. The invert and plat- 
form is of freestone set in Port- 
land cement, the stones for the 
invert being 2ft. in depth, no 
stone containing less than 7 cubic 
feet. The cill and hollow quoins 
are of Cornish granite, from 
Messrs. Freeman’s quarries. 


Sheet lead was placed between 
the joints of the stones of the 
hollow quoins, 6in. in depth, 
projecting from the face, and 
afterwards caulked into the 
joints. The stones for the cills 
run about 5ft. long by 4ft. deep 
by 2ft. wide, no stone having 
less than 35 cubic feet. A space 
of 6in. on the ace of the joints 
was run with lead and caulked. 


The sluices in the walls are 
formed with freestone for quoins, 
copings, &c., with granite for the cills and sides and top of 
culvert, where the doors work. These are of greenheart, grooved 


and tongued and bolted through the centre. To prevent any | 
tendency for the water to creep under the lock, it was intended | 


to drive rows of sheeting piles across the face, but owing to the 


extremely hard character of the boulder clay, this was found to | 


as 


be impr ble and y, and in place trenches were 
sunk and filled with concrete. The dock gates are of pitch pine, 
with greenheart heel and mitre posts and bottom ribs. Each 
gate is 29ft. 6in. long by 32ft. high, aud 2ft. 7in. deep in the 
widest part. The lower part is solid, with two beams bolted 
together, and the upper part is planked with 7in. by 3in. pitch 
pine. The heel post rests on a socket struck to a radius of 1lin., 
working on a pivot 12in. in diameter, with chilled face struck to 
a radius of 7in., the upper part being held in place by wrought 
iron anchor straps 3in. square. The rollers are 18in. in diameter, 
of cast iron with chilled faces, the axles working in a cast iron 
rocking saddle, to one end of which the greenheart spear is 
attached. Foot bridges are fixed over each pair of gates, made 
of oak, carried on wrought iron saddles. Mooring rings are 
fixed in the coping of the walls, and secured by a wrought iron 
rod carried down through cast iron tubes to the back of the 
concrete. At the corner of the dock, and along the lock, cast 
iron bollards are fixed. Mushroom moorings with sheaves are 
also fixed on the coping of the lock. Two wrought iron buoys, 
8ft. in diameter, are placed.in the dock for mooring, being 
attached by 40ft. of 24in. steel chain to shackles fixed to large 
concrete blocks on the bottom. The space round the dock and 
quays is ballasted and covered with gravel for a width of 
50ft. A smaller jetty extends from the outer walls of the 
lock, and in a line with it for 300ft. for use in warping 
vessels in, and dolphins and moorings provided in the channel 
of the river. 


boulder clay and filled with Portland cement concrete. | 


centre, and 3ft. 9in. at the ends, and 1ft. 6in. wide. The bridge 
works on twelve cast iron rollers 1éin. diameter, running on 
cast iron tramway. The centre pivot is of steel, Gin, diameter, 


girders are of wrought iron plates 7ft. deep in the 


SITE OF NEW DOCKS AT BOSTON. 


| dry gun-cotton detonator, exposed under water for two hours or 
| more, and then exploded with apparently the normal force. 
Gunpowder will not explode when wet; requiring, therefore, a 
puteahy water-tight case; while gun-cotton is believed to destroy 
more strongly when moderately wet than when dry. This is for 
| the reason that the interstices in the cotton are then filled with an 
| incom ible fluid, instead of an elastic medium, a condition 
more favourable to the chemical charge of the molecular construc- 
| tion of the -cotton. Gunpowder explodes immediately when 
exposed to flame in a moderately confined state, such as a ship's 
magazine, while wet gun-cotton will not explode if exposed to 
flame, or red-hot iron. For these reasons gunpowder is preferable 
for artillery, in producing less strain upon the walls of the gun, 
| while gun-cotton, by its greater explosive power, is preferable for 
torpedo service, and by its greater factor of safety, superior to all 
other known high explosives for storage on shipboard. The great 
weight of ed wder torpedo makes it inconvenient and clumsy 


to handle, t to quickly manipulate, and as issued could 
only be fired at will. 
The destenctive range of on. against a 


torped 8 

t, such as the sides of the modern 
'y not more than 6ft. It is, therefore, readily understood, 
when exposed to the hazard of a lo attack, an — might 
well su; his torpedo had exploded close to the object, and yet 
be outside of its destructive range. Hence the only sure method is to 
employ a torpedo that will explode by contact; for then it is 
assured that the torpedo, by its explosion, has exerted its greatest 
possible effect, and ly none others will be employed in a real 
torpedo attack. The gun-cotton torpedoes now issued from the 
Torpedo Station comprise both service and contact. They contain 
about the same charge, viz., 314 lb., and are alike in all respects, 
except the primer case of the latter contains a circuit breaker, 
closed only on contact. The gun-cotton, however, is stored in 
metal cylinders, instead of being directly packed in the torpedo can, 
exposing it to disintegration, making it in mass more difficult to 
ascertain its condition, and requiring a heavier case and more time 
to it for service. These cylinders, containing six discs of 
4 b., are labelled with their gross weight ; and water may be 
to supply a loss of moisture through a small filling hole 

in each, 
The service case resembles a drum of light sheet iron, with two 
When needed for 


| Sin. ter, Into this is placed the primer case, containi 
| only dry gun-cotton equal in amount to about one-third the charge 
| of wet. is exploded by a mineral fulminate detonator 


| pri and the latter must be absolute. Beret a This 

i tion must be closely observed, for the fulminate cannot be 

} holder is a li ing into a single 


ped | them. 


interior of the primer case in which is the circuit breaker. When 
any one of these arms are struck, it will, by an ingenious con- 
trivance close this break, and if the firing battery is connected in 
the circuit, the torpedo will immediately explode. 

A single wire only is employed when the torpedo is to be fired on 
contact, but a second is also connected to the ee but not to 
the battery. Should it become desirable to explode the torpedo 
without waiting for tact, this second wire is attached to the 
other pole of the battery. The arrangement is such that in this 
case the circuit breaker is cut out, a complete electrical circuit is 
established, and the torpedo fired at will. 

Until recently the usual method of exploding boat torpedoes 
have been from wooden spars. ‘These spars have but one fixed 
rest, the inner end is secured by a chain, and cocks up in the air 
when the torpedo is immersed. Consequently, the torpedo is often 
thrown by the pressure of the water head off, or thwart the bows, 
the angle of immersion is unnecessarily great, large diameter and 
great water resist are ired for requisite strength, and the 
spar is frequently broken after one explosion. The steel spars 
and boat fittings now issued in their place have reduced many of 
these objections to a minimum. 

The spars are in three sections—two of steel, and the outer an 
inexpensive one of wrought iron, designed to protect the steel 
section from injury, and quickly rep ; hey are jointed 
together like a fish-rod, making a single length of 41ft. The steel 
sections are thin tubes 44in. and 34in. diameter, and are reinforced 
by forcing thin tubes into them in such a way that the reinforce 
fits the outside tube. 

The t fittings consist of a T-iron bar across the gunwale 
close to the stern, to whose ends guide bars are rivetted. In 
these guides, by means of a chain, slides a traveller, through 
which the spar ; some feet aloft on each gunwale is 
secured a swivel clutch with top and bottom rollers, in which the 
spar rests, and which allows the spar to assume any angle, while 
it is firmly held in position. The spar rests on rollers, and if the 
traveller is triced up, it can with its torpedo attached be run out 
its full length and carried in this position above the water till the 
moment before attack, when, if the tricing chain is let go, the 
torpedo will at once reach the desired immersion.—Army and 
Navy Gazette. 


FataL Expiosion.—An explosion occurred early 
morning at Pwllcarn Colliery, Garw Valley, Glamorgan- 
shire. Three men were descending at the time. One was blown 
off the “ bowk,” and, falling 100 yards, was killed. The other two 
men were rescued but were very much burnt. 

LAUNCH OF THE MAGNETA.—An interesting launch took place on 
Saturday, the 20th December, of a new cable steamer, named the 
Magneta, from the building yard of Messrs. Robert Napier and 
Sons, Govan, Glasgow, the pro of the Eastern Extension, 
Australasia, and China Telegraph Company, of 66, Old Broad- 
street, London. This vessel is entirely built of steel, under special 
survey at Lloyd’s, 100 Al, the boilers and machinery being certi- 
fied by the Board of Trade. The speed of this vessel is estima’ 


engines. acom- 
plete system for pumping up and pumping out these while 
at work laying “ae. The cable tanks are likewise connected to 


be The engin 
boilers being built wholly of steel by Messrs. Napier. The wind- 
lass, steam winches, steering gear, and sounding gear are of the 
newest design, by first-class manufacturers. The cable machinery 
consists of a pound du hine with rolled steel frames, 
with steel cranks, and helical wheels, so arranged that picking up and 
paying out can be going on at the same time. This gear is manu- 
factured by Messrs. Johnson and Phillips, of Victoria Works. 
Charlton, Kent. The vessel is lit up with upwards of one hundred 
20-candle power incandescent lamps, and is fitted with dynamo 
engines, and four dynamos and search lamps by the same firm. 
The ta will make her trial trip about the Ist of Fe 
next, and will afterw. rds proceed to the Thames to take in 
for Singapore, her destined head-quarters. The vessel is built 
to the design of Mr. Juseph Birnie, of Fenchurch-avenue, London, 
and we trust will form a creditable addition to the company’s fleet. 
DRaINacGe OF THE LowkR THAMES VALLEY.—An important 
special meeting of the Lower Thames Valley Main Sewerage Board 
was held at Kingston on Saturday, to consider a report of the 
Works and Parliamentary Committee with reference to the future 
action of the Board in the matter of the drainage of the united 


district. The report explained v inutely the sch of Mr, 
Wentworth Shields and Sir Joneph Bazalgete, which had been re- 
ferred to them. The proposal of Mr. Shields is to collect the 
sewage of the contributory places, and conduct it to land situate 
partly in the parish of Twickenham and — in the parish of Isle- 
worth, there to be dealt with by a similar ror defecation as 
that proposed by Messrs. and Mellis for the Mortlake 
scheme, and the effluent water to be taken through a 
channel into the Thames, and di there about three-quar- 
ters of a mile below Richmond B: . The total cost of the 
works is estimated at £329,550, which could be repaid in six! 
ears by a rate of 7°3d. in the pound. The scheme of Sir J 
tte the total diversion of the sewage of the dis- 
trict from all the districts to land at Crossness immediately 
contiguous to the southern outfall of the main drainage works of 
the Metropolitan Board of Works. Land for two pumping stations 
will be required on the way, the one at Mortlake to lift the 
sewage of the low-lying portions of Barnes, the other near 
Sutton to send the sew: on by gravitation to Crossness, and 
the owners of the in both cases, as also of the land 
required at Crossness, have to sell the land to the 
Board, so that the mrs, out of Sir Joseph Bazalgette’s 
scheme will also rest with the Local Government Board, and 
no application to Parliament be necessary. Sir Joseph Bazalgette 
estimates the cost of carrying out his scheme at £563,711, and that 
it will be repaid in sixty years by a rate of 881d. in the pound. 
The committee state that if they had nothing else to consider but 
the economy of these two pro their voices would n i 
be. in favour of Mr, Shield’s, but they pi to point out 
various weighty objections thereto, and recommend that Mr. 
Shield’s scheme be abandoned. The report thus continues :— 
“There remains only Sir Joseph Bazalgette’s 
are of opinion that if your 
which it was formed, you have no option but to 
Their execution will be costly, but they will 
final. The cost will be greatly lessened if other districts outside 
ual difficulties with you, will join you, and in that case 
tte informs us that an extra expense 
ing the size of the main sewer will increase i 
cent., and we think it would be wise and 


yours, in 
Sir Joseph 
spent in e 


proposals, and we’ 
is to discharge the duty for « 


of £64,000 
its 


ing capacity 
dent that you should | give them the opportunity of joining you.” 


¢ committee recommend that his proposals be approved and 
adopted by the Board; and that all other necessary arrangements 
be made for omens ty | the scheme to the Local Government 
Board. nao oe the committee, after being very fully 
discussed by the Joint 
siderable opposition, the meeting being a very stormy one, 


Board, was adopted, though there was con:: 
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AN 2 | at thirteen knots, on a very smal of fuel, her 
\ % S = ay Z engines being of the most improved type. The vessel is sub 
i/ S>\ \ divided into cellular water-tight compartments under cable tanks 
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j engime-room donkey pumps and with s -driven Downton 
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BIon Crane Z pumps for the water in the tanks overboard, and for other 
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\ x ~) SX 2 Nera? Shede gallons of water daily, which, should the vessel be required at 
4 Coal Hoist U | | any time for trooping purposes, would be a desirable feature. 
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Nearly two miles of railway have been laid along the quays, | : 
aad connecting the co-k with the Great Northern Railway, the : 
goods yard of this company being on the cide of the river | : 
opposite the duck property. The rails are of steel, weighing | 4 
. 72 Ib. to the yard, fixed to creosoted Baltic fir sleepers, 8ft. 1lin. | “ 
and 10in. by 5in., by cast iron chairs weighing 301b. each, the | service, the top is taken off, its charge of six cylinders dro 
rails being fished with wrought iron plates weighing 22} 1b. per | into their places, leaving an annular space in the centre of py 
pair. 
The railway is carried by a single line across the river on a . 
swing-bridge 126ft. long, 13ft. wide, with two clear openings 
of 55ft. each. The bridge works are an oval cast iron pier 16ft. _ 
’ be 1} metal, sunk in the bed of the river well into the 
ard 
The main 
ob fits into the end of the spar Irom Which is ‘ 4 
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RAILWAY MATTERS. 


A PRIVATE of representatives of firms of Basle 
and Geneva was held at Basle on the 20th 
tion of constructing. a tunnel under the Simplon. 

Ir is stated that the Spanish and French Commissioners signed 
in Paris, on the 17th inst,, the protocol of the agreement for con- 
structing the new lines of railway across the Pyrenees. 

Tue directors of the Dudley and § idge Steam Tramway 
Company have decided to <n eg ae at the rate of 
6 perch. oe annum on the first half year’s working, ending 
November 30th last. 

THe Stourbridge Western Railway Com is asking for 
Parliamen’ authorising it to maintain a 
railwa‘ ergy, Wollaston to Kinver, near the Staffordshire 
and Worcestershire Canal, ‘The line is to be three miles in length, 
and the capital to be raised is £66,000 in £10 shares. Borrowing 
powers are restricted to £22,000. 


A BILL for incorporating the Worcester and Brecon Railwa; 
Company, and for authorising the construction of railways ai 
works in the counties of Worcester and Warwick, will be submitted 
to Parliament during the coming session. The capital of the com- 
pany is fixed at £240,000 in £10 shares, and borrowing powers are 
sought to the extent of £80,000. The period in which the line is to 
be completed is fixed at five years. 


Tue Railroad Gazette record of train accidents in October con- 
tains notes of 48 collisions, 54 derailments, and 3 other accidents; 
105 accidents in all, in which 39 persons were killed and 170 
injured. Ten collisions, 12 derailments, and one other accident 
caused death; 16 collisions and 12 other accidents caused lesser 
injuries. In all 23 accidents caused death, and 28 injuries but not 
death, leaving 54 accidents, or 514 per cent. of the whole number, 
in which there was no personal injury serious enough for record. 


THE Birmingham Tramways and Omnibus Company is appl 
to for power to construct tramways in | 


certain ing districts. The works authorised by the Bill are | }, 

to be comple’ within three years. There is also a clause 

authorising the company to work the cars steam or other 
power, including wire ropes and cables, placed under- 


and moved by stationary engines. capital of the com- 
y is fixed at £165,000 in £10 shares, and the borrowing power is 
restricted to £25,000 


THREE railway Bills have been before the South Australian 
Assembly. A debate on the second reading of the Bill to connect 
Willunga by rail with Adelaide was further adjourned. The Bill 
for a railway from Port Augusta to Phillips Ponds was carried 
through the second reading after a very brief debate. About the 
line from Petersburg to the New South Wales border there seemed 
to be little difference of opinion, It is expected to be one of the most 

table railways in the Colony; local traffic large, and the New 

th Wales traffic larger, and all go to increase the receipts, 

hether the produce goes to Adelaide, Port Pirie, or Port Augusta, 
and from whichever port the return carriage be derived. 

THE October accidents on United States railways may be classed 
as to their nature and causes as follows:—Collisions: Rear, 29; 

i , 48. Derailments: Broken rail, 3; 
broken frog, 1; broken switch rod, 2; broken bridge, 3; spreading 


misplaced switches, three by mistakes in orders or failure to obey 
cars run out of sidings 
upon the main line, one by fog, by failure to use signals, and 
by @ runaway engine. 

Swiss papers announce the death at Berne of M. Gustave 


Bridel afterwards entered the service.of the Railway nag of 
Switzerland in 1856, he undertook the construction of several rail- 
ways, and p executed a great scheme for the prevention 
of floods in the region of the Jura. In 1878 the Federal Council 
sought Bridel’s help in the reorganisation of the St. Gothard 


enterprise and the tion of new estimates for the completion | 1883, 
of the 


. When the four subsidising Powers had 
agreed to make further its for the construction of the line, 
Bridel was appointed po noe Bye Boy and so acquitted himself of 
his task that the total cost of the work was less than the original 
estimates. M. Bridel retained his position until last year, when 
failing health compelled him to resign. 

In their trades report Messrs. Bo! and Lowe, speaking of 
street and road ape ay wt although only an investment of 
about fifteen years growth in this country, have ged had great 
success. As consumers of materials in iron and steel, carriages, 
and locomotives, they are playing an important » and one 
capable of infinite development. e gravitation of population is 
always towards towns, and tramways have the advantage of start- 

with free land, and are b . » signals, 

hs and other ex; ive requirements of railways. Traffic 

is rapidly increasing, the use of locomotives effects a consider- 

able saving as compared with the employment of horses. The 
jal figures ill th 


following official lustrate the progress in the United 
Increase 
80th June, 30th June, a the 
1883, 1884, 
ital expended £9,929,789 £11,008,121 
ex) oe 
20,122 21,784 8 
Locomotives .. .. 207 77 


ee £459, os oe 
Average net earnings £4 14s, per cent. £5 32, per cent. 9s, 4d. 
AT a recent meeting of the American Master Mechanics’ Associa- 
tion, the secretary read a communication from Mr. G. W. Stevens, 
stating that 247 worn-out locomotive tires were removed by the 
Lake Shore and Michigan Southern during the year 1883. Average 
miles vy aw yzin. wear, 8977; the measurement of wear being 
taken at diameter of tire. In many cases the class of steel was 
not known. In the discussion Mr. MacKenzie said:—‘‘ We have 
two different kinds of tires, and I undertake to show the difference 
in wear of the tire between the first and second turnings or between 
the second and third. Engine 202, Class A—switching—has had 
tires turned twice. Original thickness of tire, 3in.; thickness 
after first turning, 2}4in,; number of miles run before first turning, 
31,647; miles run per yyin. wear, 4220; second turning, from 2}4in. 
to 2in.; miles made between turnings, 33,580; ped r yyin. 
‘wear, $950; total mileage up to last turning 65,227 miles. The 
mileage between the two,turnings was nearly the same. In another 
case, an engine in freight service, the mileage per jyin. wear before 
the first turning was 4440, the mileage before the first turning 
being 34,303 miles; the mileage per jin. wear between the first 
and second turnings was 6860; the total mileage was 78,708 miles. 
All our freight engines make a greater mileage after the first turn- 
ing than 7 do before, while with the switch engines it is the 
e—about a year between uinings, the ties generally were 
round, without flat spots,” 


; various firms on the Clyde launched 319 vessels, of an 


NOTES AND MEMORANDA. 
sso00.done” of sugar produced in New South Wales in 1883 was 


2466 cubic feet of fresh air hour. 
The arm: — tions allow in new stables, to each horse, 1605 cubic 
feet, 100 square feet of floor space. 

In Greater London, 3432 births and 2027 deaths were registered 
during the week ee the 13th inst., equal to annual rates of 
35°2 and 20°8 per 1000 of the population. 

THE soap and candle industry in New South Wales is steadily 
increasing, there being 121,794 cwt. of soap, and 25,069 ewt. of 
candles produced in 1883, as against 106,962cwt. of soap and 
10,409 cwt. of candles in 1881, 


IN small blasts 1 1b. of powder will loosen about 4} tons; in large 
blasts, 1 Ib. of powder will loosen about 2} tons. One man 
can bore, with a bit lin. in diameter, from 50in. to 100in. per day 
of 10 hours in granite, or 300in. to 400in. per day in limestone. 


TuE deaths registered d the week ending December 13th 
Wels 


year. 


Dvrine the period 1855 to 1883 the received for coinage at 
the Sy mint amounted to 13,633,504 oz., valued at £51,943,991; 
of which 6,703,357 oz., valued at £25,657 ,357, came from New South 
Wales, and the remainder from i 
Tasmania, and elsewhere. 


death-rate of 
22°0 per 1000. The rate in the North Atlantic cities was 22°5, in 
the Eastern 22°9, in the Lake 19°5, in the River 20°5, and in the 
Southern cities for the whites 21°0, and for the coloured 31°4 per 


THE six healthiest places during the week ending the 13th inst. 
were Huddersfield, Birkenhead, Wolverhampton, Portsmouth 
Nottingham, and Bradford. In London last week the annual 
death rate per 1000 from all causes, which had been 22°3 and 22°9 
in the two preceding weeks, declined to 21°3. During the first 
ne gna of the current quarter the death rate averaged 20°0 
per 


A SPECIMEN of Canadian lignite coal taken from the deposits in 
the Souris Valley, Manitoba, has recently been submitted for 
analysis to the Royal English School of Mines, with the following 
result :—Carbon, 52°36 = cent.; hydrogen, 3°52; oxygen and nitro- 
gen, 18°47 ; sulphur, 0°42; 
the ash is buff. On being tested, the coal was found to _ freely 
and burn with on flame, the heat being intense. The district 
in which this is found in large quantities is shortly to be opened 
up by railway communication. 

THE Chemiker Zietung contains an article on “‘The Manufacture 
of Bone Meal,” by Professor Koenig:—‘‘ Until recently, bones 
intended for the production of bone meal were orig & ied or 
steamed for the purpose of extracting the fat; this method is now 


3 | superseded by the benzene process, of which the author describes 


three modifications, employing the solvent respectively in form of 
vapour at ordinary pressure, Leuner’s process; or aided by heat 
and pressure, Seltsam’s process; or in vacuo with subsequent heat- 
ing and pressure, Richter’s process. The analysis of a number of 


by | samples of bone meal gave results favourable to the benzene pro- 


cess, and the author points out that these latter, whilst effecting a 
more complete and profitable extraction of a substance—fat— 
valueless from a manurial point of view, has a further advantage 
over the steaming process in that it exerts no injurious effect upon 
the gelatine of the bones.” 


AN annual return of the shipbuilding on the Clyde in 1884 has 
been published by the Glasgow Herald. During the year the 


te 
tonnage of 296,854 tons, being a falling off in tonnage of 122,810 as 
against 1883, of 95,080 tons as compared with 1882, and of 44,188 
tons as compared with 1881. This result was only to be anticipated 
from the complete collapse in shipbuilding which set in towards 
the close of last year. In fact, it is surprising that the Clyde ship- 
builders have turned out such a large amount of tonnage, which is 
actually 122,104 tons above the returns for 1879, the year of the 
last depression, and 55,740 tons above the returns for 1880, when 
the last spurt of activity set in. Of the vessels launched this year, 
108 of 138,670 tons were built of steel, as against 129,651 tons in 
, 103,254 tons in 1882, and 66,609 tons in 1851. The prospects 
of the trade for the coming year are better than they were some 
time ago. By a diminished cost of production it is hoped that in 
the course of the year a partial revival will set in. 


Some notes on the chemical alterations in green fodder d 
its conversion into ensilage were recently read before the Chemi 
Society by Mr. C. Richardson, U.S. De entof Agriculture. Pro- 
fessor Kinch and Dr. Kellner have ly published some observa- 
tions which prove that during the conversion of grass, &c., into 
ensilage, a considerable increase in the quantity of non-albumenoid 
— takes place. The author of the present paper has con- 
firmed this result in the case of maize. us, in a sample of 
original maize, the percentage of the total nitrogen which existed 
in the non-albumenoid condition amounted to 21°2; in ordinary 
dried fodder, 15°6 ; in ensilage, 44°6, 49°6 ; in ensilage from young 
maize, 53°3; from older maize, 47°1; so that in silos a large 
portion of the albumenoids is conv into non-albumenoid 
nitrogenous substance, while in the ordinary drying of fodder no 
such change takes place. This loss, according to the author, is 
due to the comparatively large amount of ammonia combined with 
the acids produced during the fermentation, and which is lost in 
drying the specimens for analysis. Thus, from 4000 parts by 
of nitrogen. remaining non-albumenoid nitrogen is ly 
present as an amide. Ensilag e contains about 2 per cent. of acids, 
of which 0°6 is lactic, the rest acetic acid. The author gives many 
analyses of maize and ensilage, which exhibit great variations in 
composition, and show how unsafe it is to ise from one 
experiment, 

SoME years ago, says the American Chemical Journal, Sainte- 
Claire Deville and Troost showed that hydrogen gas is capable of 

ing through platinum and iron ata red heat. Recently the 

fatter of these investigators has shown that silver acts in a similar 
way towards oxygen. A tube of pure silver of 0°01 m. diameter 
ond with wails 0°001 m. thick was in a somewhat 
platinum cylinder, and the whole heated in the vapour of boiling 
cadmium. On exhausting the silver tube with a Sprengel pump, 
and passing oxygen into the space around it, the gas was found to 
enter at a rate corresponding to 1°700 lit. per hour for each square 
metre of surface exposed. On passing air i of oxygen into 
the outer chamber, oxygen with only a trace of nitrogen was found 
in the interior, but the rate of transfusion was diminished nearly 
one-half. By using a tube of slightly thinner walls, the gas entered 
much more rapidly. Instead of exhausting the tube, the author 
found it necessary only to slowly through it a stream of some 
other gas, such as carbon dioxide, although this lessened consider- 
ably the rate of transfusion. The oxygen was replaced by other 
gases, such as carbon dioxide, carbon monoxide, and nitrogen, but 
they passed through the walls of the tube with extreme slowness, 
The author states in conclusion that this property of silver may 
some time be utilised to extract oxygen directly from the atmo- 
sphere. For this purpose, it would be necessary to expose a 
surface by using coils of tubes with thin walls; and to use either 
an exhaust pump or a stream of carbon dioxide, which could be 
absorbed by an alkali cali, leaving pure oxygen, 
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MISCELLANEA. 
A seEniovus boiler explosion occurred at the Pinkgate Iron- 
works, Rotherham. One man was fatally scalded and another lies 
at Rotherham Hospital in a critical ition. Four others were 


injured. 
OFFICIAL communication has been received at the Alexandra 
Palace from the Board of Trade, i that the exhibition to 


be he'd next year at the Alexandra is an international 
hibiti 


e 
CHROMIC iron and ores have been found in New 
South Wales in considerable quantities, but cannot at present be 
ay worked, owing to the cost of carriage to the seaboard. 
hen some of the new railway lines are constructed this difficulty 
will be removed, 

Mr. Moriey HEeADLAM, of Gilmonby Hall, Yorkshire, and of 
Whorlton Grange, county Durham, some time an inspector of works 
under the Drainage and Land Improvement Companies Act, died 
on Thursday in the — Durham. Mr. Headlam was the third 
but eldest surviving son of the late Ven. 

Archdeacon of Richmond, and was born in 1822. 

REFERRING to our notice of the trial trip of H.M.S. Amphion in 
our last impression, Messrs. Durham, Churchill, Co. remind 
us that that ship is fitted with two of their Velometers, and that 
H.M.S. Racer is fitted with one. A report on an official trial of 


trials, states that the governor controlled 


perfect manner. 


cost will be under 8f. per metre, and the 
limit of time in which the work is to be executed is fixed at two 
years. A large force of E n workmen has been ordered, but 
getting it may be a different thing. It is stated that the health of 
the labourers is good, and that the work is progressing, but we hear 
very conflicting opinions on the subject. 


THE admitted evils of the i are as much felt in 


000 marks. The Govern- 
decided to call 
of the building trad 


1880, in order to gather opinio: i to 
modifying the present system of acceptance of the Gases tender. 


arranging establi 
pions capable at pcente the heaviest possible ordnance. 


plant, it is stated, will cost at least £200,000. 

In the rt on the composition and quality of daily samples of 
the lied to Lee, for ing November 
30th, by Wii Crookes, F.R.S., William Odiing, M.B., F.R.S., 


F.R.C.P., and C. Meymott Tidy, M.B., F.C.S., the writers say:— 
“‘Of the 172 samples, all excepting one, that was recorded as 
‘ slightly turbid,’ were found to be perfectly clear, bright, and well 
filtered. The proportions of organic matter in the water supplied. 
by the several companies during the past month have continued 
low, and below the average for the season of the year, though not 
to so exceptional a degree as in the samples examined in the pre- 
ceding month. During the past month, the mean proportion of 
organic matter in the water, though above that met with in 
October, can scarcely be said to have manifested as yet the 
‘ appreciable rise ’ usually noticeable in the early winter months.” 

THE Incandescent Electric Lighting Company—working under 
the Crompton-Winfield system—has given notice of a Bill in 
Parliament which considerably varies the terms of its order. 
It proposes that the ration shall purchase the undertaking 
within six months after the expiration of thirty-five years from the 
passing of the Act, instead of, as is now provided, six months after 
the expiration of sixteen years. It also that the term for 
the deposit of separate capital shall be extended to two years after 
the proposed Act; that power shall be taken to vary from time to 
time the assigned district, with the consent of the Corporation; 
that it shall not be compelled to supply electricity to consumers 
fora yr ond period than twelve consecutive hours; and that the 
limit within which the commencement of supply shall take place 
shall be extended to five years instead of two. The company has 
obtained the consent of the Corporation to extend the time pe 
which the preliminary work of providing and fixing machinery an 
laying down mains is to be completed. It is not expected 
that any opposition will be taken to the scheme by the Corporation, 
although it is anticipated that they will have something to say upon 
the extended time allowed for purchase. 

For a long time the importation of sugar from Germany has had 
a severe effect on the sugar industry here, but the Germans are 
beginning to feel more and more the consequences of the present 
low prices. The Secretary of the Imperial Treasury has just had 
to announce in Parliament a deficit of 21,000,000 marks, or 
£1,050,000, in the revenue that had been expected from this source, 
and if the promise of the present season be fulfilled, the exports 
will, observes the Colonies and India, be so heavy that there will 
be little or no revenue from sugar during the next twelve months. 
Herr Licht, it appears, maintains his estimate of 10°4 million 
tons as the quantity of beets raised in the current German crop, 
and he considers that the average saccharine yield will exceed 
even that of the previous season—10} per cent. Taking the 
saccharine yield of a ton of rootsat only 10} per cent., the produc- 
tion of sugar in the German empire during the season 1884-5 will 
be 1,118,000 tons, to which must be added 35,000 tons produced by 
the new process from the refuse molasses, or a total of 1,153,000 
tons, against 1,100,000 tons as hitherto estimated for the current 
season, and 986,000 tons produced last year. As Germany only uses 
375,000 tons for home consumption, she will require to Nog 
775,000 tons, against 606,351 tons exported in the season ‘ 
The a 775,000 tons would lead to a bounty of about 
£2,250,000. 


THE first meeting of the committee formed at the 
instance of Lord Thurlow, i of the Anglo-American 
Brush Electric Light Corporation, was held on the 17th inst. at the 
offices of that ra ag ge those present were Sir Charles 
Bright, vice-president iety of gg as Engineers and Elec- 
tricians; Sir David Salomons, Bart., essory Silvanus Th 

son, George Forbes, and W. E. Ayrton; Messrs. J. S. Sellon, R. 
Hammond, J. W. Swan, R. Campbell, H. Cunynghame, J. I. 
Courtenay, A. H. Renshaw, F. Ince, and Frank Wynne. Letters 
of “pology were read from Lord Thurlow, Sir Frederick Bram- 
well, Professor Jamieson, Professor Fleeming Jenkin, and others. 
In the unavoidable absence of Lord Thurlow, Mr. J. S. Sellon was 
voted to the chair, and on the motion of the chairman, seconded 
by Mr. Hammond, Mr. Emile Garcke was unanimously elected 
honorary secretary to the committee. The following names were 
added to the general committee :—Shelford Bidwell, Clement 
Higgins, and Musgrave Heaphy E. W. W. Edwards. It was then 
proposed and carried that an executive committee be appointed to 
prepare draft clauses to be submitted to the Board of le, and 
the following gentlemen were elected by ballot to constitute the 
executive committee :—Sir Frederick Bramwell, Mr. J. S. Sellon, 
Mr. R. E. Crompton, Captain Douglas Galton, C.B., Major Flood- 
ammond, Mr. J. Irving Cour- 
tenay, and Mr. J. Staats Forbes, with Lord Thurlow as chairman 


and Mr. E. Garcke as honorary secretary om any communi. 


, to wh 
cation may be addressed, at 112, Belvedere-road, Lambeth, S.E, 


the latter, when the Racer was in too heavy a sea for measured ~ 


| 
an annual rate 0! O per of their pop on, 
which was estimated at 8,762,354 persons in the middle of this iy 
most 
A TELEGRAM from Panama says, a contract has been signed by a : 
London firm to cut 15,000,000 metres of the Culebra section of the 
DuprineG the week ending November 29th, in thirty cities of the 
United States, having an aggregate population of 7,380,300, there 
Germany as here. For the supply of some cast and wrought iron 
pipes for the Main Weser 7 7 the lowest tender was , 
REPRESENTATIVES of the Spanish Government have recently been 
in this country inspecting the various establishments where heavy j is) 
q ordnance is manufactured. At Sheffield they have placed an order 
for the plant necessary to produce gun forgings of the largest kind. = 
pain there are already in course of construction large steel and , 
iron works, which will have the advantage of poe bop to the 
famous hematite ores of the Bilbao mountains. A Sk sffield age 
pty 
The 
of rails, 2; broken’ wheel, 1; broken axle, 1; broken draw-head, 1 | 
accidental cattle, 3; wash-out, 3; misplaced switch, 
10; purposely misplaced switch, 1; rail purposely removed, 3; ; 
malicious obstruction, 2; unexplained, 15; total, BL. Other acci- peas 
dents: Boiler explosion, 1; cars burned while running, 1; loose 
door on freight car, 1. Total, 105. Six collisions were caused > 
Bridel, former’ ? chief engineer of the St. Gothard Railway, and . 
latterly one of the managers of the Berne, Jura, and Lucerne Bes 
Railway. He was born at Bienni in 1827, received his a f educa 5 
tion at the College of Geneva, in 1845 entered the Central School \ 
of Arts and Manufactures at Paris, and was one of the founders oo 
and first members of the French Society of Civil Engineers. M. 
a 
4 { 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


TO OORRESPONDENTS. 


*,* All letters intended for insertion in Tue ENGINEER, 
taining questions, must 


J, R.—By the base. 

W. A. (Swindon). — We know nothing of the company or the invention. 

Errata.—“ Links in che History of the Locomotive,” fost seragregh, line 5 
JSrom top, for Birmingham vead Manchester ; first column, page 469, line 16 
Jrom bottom, for Lineoin read Leicester. 
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AUGMENTED RAILWAY RATES, 


For some reasons difficult to fathom, the principal rail- 
way companies are about to endeavour to raise their 
The Bills brought in have been published, and 

they deserve the most careful consideration from manufac- 
turers and owners of mineral property. They have all the 
same objects in view; they all seek to impose new and 
higher tariffs, and to legalise those terminal charges which 
are so objectionable and consumers alike. 
The Great Northern Railway Company, for example, pro- 
poses to raise its maximum rate from threepence halfpenny 
per ton per mile to fivepence, with an additional sum for 
the cost of stations and expenses incurred at stations. The 


all 


maximum rate on the London and South-Western is to be | f 


raised from threepence to fivepence, and on the London, 
Chatham, Dover Railway from fourpence to five- 
pence. The rates for cattle are also to be consider- 


ably increased. It is almost impossible to conceive 
on what grounds the railway companies to 
carry out the disastrous policy Poca ved in these 


Bills, All the great companies, if we except the 
London, Chatham, and Dover, are paying dividends, small 
dividends, no doubt, in certain cases; but even those rail- 
ways worst off e to make both ends meet, while 
lines like the Great Northern are eminently prosperous 
concerns, The price of coal is very moderate ; wages are 
not higher than they have been, and as for rails, they are, 
taking quality into consideration, cheaper now than they 
ever were known to be since 1830, It is difficult to place 
a finger on any augmentation of expense incurred by rail- 
way companies which could justify an increase of tariffs. 

en, on the other hand, we Jook at the condition of 
trade throughout the country, we are more than ever 
astonished by the policy of the railway companies. Depu- 
tation after deputation has waited on them, to point out 
that their present rates are so high that they have a disas- 
trous effect on trade. The directors must be aware— 
unless they have wilfully shut their eyes to facts—that 
trade is everywhere ,and yet just when commercial 
matters are in a miserable condition we find an attempt 
being made to raise the cost of rt. It wo 
seem as though railway directors had one and all lost their 
reason in a blind and futile pursuit of gain. 

The more fully the matter is considered, the more 
evidently does it appear that a reduction in railway rates, 
rather an increase in them, should take place. At 
the | pine moment girders can be conveyed from Belgium 
to London at a less rate than they can be carried thither 
from the Birmingham district. It is stated that the tariff for 
milk is so high that a great Dutch syndicate has been 
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formed to supply the metropolis ly with milk, at 
much lower than it for now. The 
syndicate intend to build two steamers, fitted with refri- 
gerating appliances, and to forward the milk to London 
ily by these vessels, No one, perhaps, will be disposed 
to display much pity for the London milkman; but we 
may sympathise with the English farmer, who is cut off 
from the metropolitan market by therailway company. There 
is a universal consensus of opinion among manufacturers 
of all kinds that railway goods tariffs are now exorbitant, 
and that in their reduction relief must be sought from 
foreign competition. But the railway companies do not 
seem to see this. We shall watch with some curiosity for 
the arguments which will be used in Parliament when the 
Bills under notice are brought forward. If it could be 
shown that goods, such, let us say, as coal and iron, were 
carried at a loss, or at a very minute profit, there would be 
something to be said in favour of the railway companies; 
but as a matter of fact the profits made on this traffic are 
enormous. The loss, where loss is incurred, is on passengers, 
not on We long since published a careful estimate 
of the cost of hauling a ton of coals to London from the 
Midland coal district, and we showed, after every ible 
allowance had been made, that the price paid for the con- 
veyance of coals to London was over three times 
the cost to the railway company. The accuracy of 
our figures has never yet been disputed. The anoma- 
lies of railway charges are standing grievances in 
trade circles. If the only way of eliminating anomalies 
lies in raising tariffs, the remedy will be worse than the 
disease. It is, again, by no means to be assumed that only 
those who have dealings in coal, iron, machinery, and very 
heav have cause for complaint. The manufacturers 
of all manner of light wares and so-called fancy goods are 
hardly treated. So general, indeed, is the injury proposed 
to be inflicted, and so wide is the scope of the proposed 
operation of the companies’ Bills, that we are not sur- 
ised to hear that a vigorous opposition has been set on 
‘oot, and that the lolag commercial and 
bodies are about to take measures for fighting the railway 
companies to the last. There is reason, however, to fear that 
this opposition may lack cohesion. The railway companies 
can font sharply enough with one another; but when 
they make common cause against ty they are 
thoroughly united. They can, when need be, speak and 
act, and subscribe funds as one man. Can we expect as 
those who to with q 
udgin experience, we should answer in the 
there is very little unity among 
the manufacturers of this country. They appear to be 
almost incapable of combination ; some weak-kneed mem- 
ber of every manufacturers’ association is sure to give way, 
and then the whole edifice tumbles to the ground. The 
railway companies perfectly understand this, and 4 a 
judicious use of their knowledge and opportunities they 


may succeed in reducing opposition in the House of | great. 


to such an extent that they will get their 


Commons 
the | Bills passed. The most watchful vigilance will be needed 


to prevent this. 
t would, we think, be well that some steps should be 
taken to elicit an expression of opinion from the lips of 
shareholders. It is not to be forgotten that this attempt 
to raise tariffs does not originate with shareholders—that 
is to say with railway companies ae with the 
boards of directors, and in all probability not so much 
with directors as a body as with that turbulent minority 
which exists in all ps of men, and does more to 
bring about chan than the majority. In the interests 
of the sharehol themselves the facts ought to be 
brought clearly before them; and it should be made 
evident to them that the wisest policy of the railway com- 
agg lies not in augmenting, but in reducing tariffs. 
. Allport, of the Midland Railway, taught a lesson which 
should never be forgotten. He showed that the third- 
class traffic—in other words, the Se ae far 
better than the dear; and we may the railway com- 
panies to consider in what position they would be at this 
moment but for the third-class passenger. The pe Sg 
of most of our great lines is intimately bound up with the 
on all hands—we 


condition of trade, and it is 
ancy that even railway directors in their sane moments 


will not dispute the proposition—that trade depends to a | gun 


ve’ extent for its rity on cheap transport. 
The States of North y would still 
tilled, but that railway freights are so low that corn can 
be grown in them at a profit. A very moderate rise in the 
railway goods’ tariffs of the United States would simply ruin 
the man who grows wheat out West. Let us suppose that 
in Great Britain the railway companies had matters their 
own way and pushed tariffs to an extreme. We should 
then find coal and iron imported into London from Belgium. 
We should see the whole export trades of Manchester and 
Birminghamruined ; coal pitsand ironworksin the Midlands 
closed ; and thousands of wagons standing idle on the sidings, 
while locomotives rusted by dozens in the sheds. This is no 
fancy picture, it is quite capable of realisation. The ew A 
of the railway companies is not only murderous as far as 
trade is concerned, it is suicidal with respect to their own 
interests, cannot and do that the pro- 
posals we have criticised originated with men in ion 
of all the facts and of average commercial intellect ; the 
worst fate that could befal the railway companies would 
be the success of their bills, and we could wish this to 
come to pass, only that the price to be paid for an instruc- 
tive lesson in political economy would be too high. 


WHITWORTH GUNS AND THE “ TIMES.” 

Tue TZimes fired a Whitworth gun last Friday. The 
charge was as follows: Hopes, it seems, are entertained for 
the future development of our guns. The Surveyor- 
General of Ordnance and staff have visited Sir J. Whit- 
worth’s works. This occurrence, following as it does on 
the appointment, of a new director of artillery, augurs 
well, e past ry of artillery in England how- 
ever, been a dark one. Guns were made of steel tubes, 
which were supposed to be supported by coils of wrought 
iron welded into cylinders, though the description given 
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elsewhere was that they were glued together slag. 
“ Elsewhere,” by the Sir Whit- 
worth had so described them. These guns, we are 
informed, had behaved in the following distressing 
manner. “Some of these burst flagrantly and noisily, so as 
to require the reports of committees to throw decent veils 
of verbiage over their untimely fate; others burst or split 
more quietly, so that they could be suppressed without 
Pg and all would have — far more dangerous to 

gunners in charge of them than to any enemy against 
whom they could have been directed.” The tolerance of 
such guns was the more shocking, because at any meeting 
of the Iron and Steel Institute they would have been con- 
demned in every icular like Dr. Johnson’s proverbial 
leg of mutton. e recent American Commission have 
declared Whitworth’s system of forging to be a “revela- 
tion,” and his actual guns have beaten rivals in every 
single point of excellence, in range, in penetration, in 
velocity, and in durability. 

Our contem has every right to fire off this class 
of article. The Elswick firm is very powerful and has 
friends at court. It has a habit of swallowing rival 
manufacturers. Vavasseur and Dyer have been thus 
assimilated. Then it has in its maw a late superinten- 
dent of the Royal Gun Factories, to say nothing of other 
artillery officers. It has furnished the Admiralty with a 
Lord, and it has torn an eminent naval constructor from 
that De nt. It is no doubt a serious thing to be in 
the field of competition against such an ree Com- 

tition is a good thing, and we have long felt that 

nglish steel makers, especially Whitworth, deserved 
recognition and encouragement from Government. Steel 
guns have been developed in this country during a period 
when authorities steadily set their faces against them, so 
that our Government benefits by work to which it never 
lent, so far as we know, the slightest encouragement. 
Nay, more, when steel guns came in eventually, much 
opposition had to be overcome. All this and more may 
said. This, however, is not a reason for talking 
nonsense, and that much of what we have quoted is 
unmiti nonsense hardly needs demonstration. 

Would the 7imes have us believe, for example, that our 
guns were far more dangerous to our gunners than 
to our enemies in action? They have po cam 
been used on service. 4 
or anything to justify the , even when 
not taken om literally ? The catghin patterns of breech- 
loading Armstrong guns were faulty, as pointed out 
by a letter in the 7%mes, referred to by the article we are 
dealing with; but the utmost that could be said was that 
some accidents happened, actually causing loss of life in a 
very few cases, owing to guns being fired when the breech 
was not screwed home. These chiefly, we think, took 
place in China or Japan; but the reports of officers present 
state that the effect of the fire on the enemy was very 
“ Very destructive,” “terribly effective,” “immense 
number killed by the Armstrong guns,” “the Armstrong 
guns saved a great deal of loss on our side,” and the like 
expressions of opinion are found in all reports as far as we 
know from our own officers. The Japanese and Chinese 
opinions were pretty plainly shown their afterwards 
ordering ig guns, in improvements and 
alterations were advocated, so it is said, to the Japanese 
when they inquired about them, but the reply was, “Give 
us the exact thing that was fired at us; that will do for 
us.” The same tale might be continued through 
all our subsequent wars; but it is scarcely worth 
while writing to convince the man who soberly be- 
lieves the whole statement with which we are deal- 
ing. We should probably do better to come at once to 
any portion that we can recognise as worthy of serious treat- 
ment. The extravagant used is doubtless meant, 
at all events, to convey the idea that our guns burst badly, 
and that their powers were weak; that the authorities set 
their faces against Whitworth guns, which were much 
better than those in the Service; and placed officers who 
knew nothing or little of manufacturing work in charge of 
the gun factories, and that they changed them too often 
to allow them to learn their duties. 

As to the bursting, the Thunderer accident, which is far 
the most serious one, was not, in our judgment, due to the 
being too weak for its work. We may remind our 
readers that not only was it due to double loading, but to 
an aggravated form of double loading, that is, with a shell 
in front so acted on as to jam up the bore. We expressed 
this opinion during the course of Sir W. Palliser’s experi- 
ments. In Tue Enereer of January 28th, 1881, we 
explained why and how the gun would probably 
burst if a were used as the front projectile. 
This result took place on May 28th, 1881, and 
this result might very likely occur with any gun 
of corresponding date, if not any date. Steel guna, as 
now made, are stronger than our built-up wrought iron guns, 
and they are, moreover, much more trustworthy than the 
steel guns to which our service guns were preferred. We 
may repeat what we said on this long before their intro- 
duction—TueE July 30th, 1880: “The peculiar 
qualities of steel would be dearly purchased if those of 
wrought iron were given in exchange for them; but from 
the moment we are convinced that steel is presented to us 
with the qualities of wrought iron, and with great superior- 
ity in other respects, we sacrifice no principle in adopting 
it.” “Those who have preferred wrought iron, not from 
prejudice but for the sake of its qualities, may with com- 
plete consistency adopt steel so soon as it is proved to 
in a still higher d those very qualities which they 
valued in wrought iron.” The fact is, that the solid cast 
steel has given place to one built up in cylinders, 
and the steel itself is mye different in quality from 
that originally used. If the gun of the present day 
differs from the original Armstrong in consisting wholly 
of steel, it differs from the original Whitworth gun 
in being built up. The metal doubtless we owe to our 
steel makers; the’ principle of construction is in a great 
measure that of Armstrong. So much so, that neither 
Krupp nor Whitworth would dare to employ one of their 
original solid steel cast guns for the work now demanded. 
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The thing: inn to the 
proportions and power of guns. Whit deserves 
an for, at times, advocating long guns; at the same 


time, his large guns were neither of approximate propor- 
tions to nor in the Armstrong Whit- 
worth trial, which was exhaustive, did they manifest the 
superiority now claimed for them. 

e cordially agree with the 7'%mes in regretting that 
officers are always removed from the heads of manufac- 
turing departments when they have remained there only 
five years; and we could give reasons which, we think, are 
very serious, though not generally known, for our 
opinion; but there is more hope of rectifying this 
by sober than extravagant language. Our Government 
departments are not the best organisation for conductin 
experiments. We generally new ideas first embodi 
in guns made by private manufacturers, even where size 
is in question. We hardly know why Elswick should have 
100-ton guns ten years before we make them in the 
Arsenal. The cure, however, for this is to develope, not 
to crush, our factories. At the present moment, for 
example, it is not the fault of our manufacturing officers 
that steel projectiles are not made in the Royal Laboratory, 
or that steel guns or breech-loading guns were not made in 
the Arsenal long before they were. Altogether, we should 
share the gladness of the 7'imes if the manufacture of our 
guns should be ed forward. Private firms have done 
much for us, we should be glad to see orders an 
out on a large scale. Whitworth steel should be developed 
by all means. Our guns are a pressing need, and we have 
taken long enough deciding on a pattern. The time has 
arrived to push on. . However, the 7%imes hopes that we 
are to give up our present built-up steel or to cease 
to make guns in the Royal Arsenal. The is neither 
desirable nor practicable. 


THE PROPORTION BETWEEN STRESSES AND SECTIONS IN 
GIRDER WORK. 
Is the existing method of oeereaing. — by piling 
and rivetting large and comparatively thick plates together 
followed because experience has proved it to be the best 
possible, or has mere habit and tradition an influence 
in its retention? From time to time the question has been 
discussed whether any better mode of securing ironwork 
other than by rivets is icable, and up to the present 
the resulting verdict is in the negative. e do not pur- 
pose to criticise this opinion, but the fastening of the parts 
of a girder together is only one item in the designing and 
building of ironwork. The adjustment of good proportions 
between stresses and the sections resisting them is another 
and extremely important point, and the question we have 
put above relates to it. In some treatises on ironw 
students are warned against entertaining the idea that it 
is possible to so design a girder or other similar structure 
as that every part will be alike in its strength and stress 
proportion. No doubt in a certain sense the warning is 
deserving of attention, but there is this fault about it, 
that it tends to discourage original thought, and deters 
students and the younger members of the engineering pro- 
fession from attempting a closer approximation between 
stresses and sections than obtains at present. No girder 
or truss is stronger than its weakest point, and the 
greater the number of weakest points in a girder the 
nearer, paradoxical as it may appear, is the approach 
to per and economical rtion of material to 
eld A girder, every foot of which would be its weakest, 
or strongest, point, would be in this respect perfect; and, 
reciprocally, any girder having any given point much in 
excess of all the rest in oak is, by that excess, showing 
both a waste of material and an undue loading of the 
weakest point as well, which as a consequence must be 
strong enough to sustain not alone the legitimate 
stress due to correct design, but also to carry the weight 
of the excess material at the point unnecessarily strong, 
and which may be designa 
will be seen that bad proportioning of a 
greater waste of material than is superficially vo nana 
and were any one to set out even a moderately-sized 
girder, making some one point stronger than all the rest, 
and were then carefully to investigate the effects of that 
excess weight of material on other parts, necessitating 
increased section and consequent weight for them, and 
the effect of this again elsewhere, results might, nay, would 
be found showing that it is very ex 
portion in girders with tolerable exactness. 

An excellent method of ascertaining at a glance how 
near to exactness a girder has been proportioned to its 
total work, is to set out respectively the curves of stresses 
and the straight lines of resisting sections. We say 
straight lines of resistance advisedly, for such they are, 
and this fact seems more or less ignored by mane 
designers. The stresses of a girder when graphically set 
of one or another type. 


irder causes 


out are almost invariably curves 
Now, if even asimple girde 

respectively its stress lines and its resisting lines set out 
the one on the other and to a true scale, that is, so that both 


would, on the scale adopted, represent the margin of safety 
adopted. Owing, — to the present s of con- 
structing girders by fastening a number of together, 
the section or resistance ilne can never in practice be a curve. 
It will be a series of straight lines, with abrupt terminations, 
and under the plate system of construction a designer must 
first set out his stress line curve, and then so set out his 
section of resistance lines as that its lowest point will not 
fall within the margin of safety line he will of course have 
set out beside the stress line. When this has been done he 


will find a rather startling excess of strength in various | or 


redundant iron. Thus it, 


ient to study | good 


er, loaded uniformly all over, have | i 
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parts of the lines, all dead or redundant material—“ an old 
man of the sea”—lost money. Mathematicians delight to 
set out stress curves, and to give their readers and pupils 
uch work is ul—very iron structures, in fact, 
could scarcely be designed without their aid. Fortunately 
it is easier, so far as statical stress is concerned, to get 
tolerable uniformity between stress curves and resisting 
sections in than can be attained in small work ; this, 
of course, is due to the proportionally greater number of 
separate parts in the larger structure; or to put the thing 
in another way, as each plate is represented by an ordinate 
from the horizontal datum, the greater the number of 
plates the greater also the number of ordinates, and one 
great change of section is subdivided into a greater or less 
number of smaller changes. It is well known that sudden 
changes of diameter are carefully to be avoided in shafting, 
and we now desire todirect the attention of those of ourreaders 
who may not thoroughly realise the fact, that just as it 
is certain that abrupt or even moderately abrupt 
in the diameter of a shaft seriously weakens it, so also is 
it true that the greater are the abrupt changes of resistin, 
section in girder or truss ironwork, so also is the waste o 
material. The corollary or deduction from this being, that 
regarded from this point alone, the smaller the plates, and 
consequently the r the number used in a girder, the 
less will be the idle and wasted material present in the 
work, Other reasons also suggest the advantage of using 
small and thin in preference to large and thick plates. 
The former, to begin with, can be had at a lower price; 
they are more easily made of uniform quality; require less 
labour to shift; less loss is incurred in a waster—test 
peeing plates, it is better tospoila small thana 
one; better sounder rivetting can be attained with thin 
plates, and every plate is more likely to do its fair share of 
work. It perhaps will be objected that however sound our 
arguments may be for statical loads, the stresses due to 
dynamical work are so variable that such reasoning cannot 
apply. Such an objection has some force, but how much? 
Rolling or other loads inducing vibration have their limits 
just as well defined as have statical stresses, and this being 
so, the value of the objections possible to raise against our 
reasoning is of determination, and can be so deter- 
mined by any one expert in calculating dynamical strains. 
stress curve for a 1  ~ and then plotting the 
resistance section line. only real force of any 
objection to the foregoing reasoning is that the calcula- 
tion of dynamical stress needs a higher order of mathe- 
matical proficiency, and that a structure intended for 
dynamical work must of necessity have much more idle 


ork | material, or rather much more material idle when no 


train or other load is moving over it. In other respects a 
neglect of the principles involved in the above reasoning is 
just as bad in the one case as in the other. If some of our 
mathematical readers, or those who make the designing of 
aig a speciality, will set out the curves of strees and the 
ines of resistance for a girder, say, of 120ft. span for such 
comparatively statical work as a road bridge, and also for 
a railway, we shall be happy to publish. them and open 
our columns to a discussion on the merits of thick versus 
thin, and small versus large plates in girder work. 
Another point deserving of attention at the hands of 
pan 7 and girder designers is the consideration of how far 
equality of resisting section to stress may be more nearly 
attained by using plates of different sizes and thicknesses, 
Conditions of working might, and no doubt do, arise in 
which variation of sizes and thicknesses would economise 
material if adopted. The distribution of iron to the 
test advantage, and how best to effect it, isa field of 
investigation in which both the theorist and the i 
man can work er, and which indeed must be worked 
by both jointly if the best results are to be attained. It 
is a branch of study in which one cannot do without the 
other. A deal may be, and doubtless is, already 
—— on the subject, but it is certain something remains 
to 


SUPERHEATED STEAM. 


Ir seems a little remarkable that in the pursuit of 
economy of fuel engineers have abandoned superheating. 
Years ago its value was well understood, and the super- 
heater was found in almost all ships pretending to have 
engi and boilers; but the boilers which in the 
present 
almost on the fingers. The reason why superheating was 
given up, is to be found in the fact that the thing was 
overdone. We have heard of instances in which’ the 
steam was so much heated that it would scorch paper, 
and did carbonise and ruin pal» yen packings. No 
amount of saving in fuel compensate for this. 
Another objection to su ing lay in the fact that it 
appeared to exert a species of solvent effect on the cast 
iron of becoming in time 
so brittle and soft that they could be dug out with a pen- 
knife. We have reason to think, however, that although 
superheating was a failure ten or fifteen years ago, it 
need not be a failure now, the conditions under which 
it can be ie being much more favourable than they 
used to be. hat we are about to say on the subject is 
not intended to apply solely to marine engines, but to all 
steam engines which are intended to be economical. 

The conditions of application are more favourable than 
they have been, first, because more is known about 
superheating than was known, and there is consequently 
less chance of it being overdone ; and, secondly, the use 
of very high pressures has led to the production of better 
castings than those previously made. Again, asbestos and 
metallic packings are now available, which were unknown 
before; and, lastly, mineral oils can be used as lubricants 

e ineer as a cylinder greaser. Twenty years ago, 
to use very hi res— 
150 Ib. to 160 1b.—on the North-London Railway, great 
trouble was experienced from the cutting of the cylinders. 
The high temperature of the steam—370 deg.—volatilised 
rbonised the oil, and the metal appeared to he 


y are fitted with truesuperheaters may be counted | heat of 
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attacked in much the same way as though superheated 
was > a system i opted, whi 
over the difficulty, and pressures of 160 Ib. are now on 
used without any inconvenience. If we assume that 
350 deg. is a safe temperature, then it follows that steam 
of 85 lb, with a temperature of 328 deg. might have 25 deg. 
or thereabouts of superheat imparted to it without the least 
danger. Indeed, we may go further than this, because the 
steam is certain to be cooled down the moment it enters 
a cylinder; so that a greater degree of superheat would do 
no . The advantage to be derived from the use of a 
superheater is twofold. In the first place, it will send 
dry steam, not a mixture of steam and water, into the 
— ; and, secondly, the superheat will tend to prevent 
cylinder condensation. Before any of our readers can 
understand the advantage to be derived in this way, how- 
ever, they must realise the loss caused by the use of wet 
or rather by the presence of moisture in a 
cylinder. The t foe to economy of fuel is cylinder 
condensation. If perfectly dry steam could be used this 
condensation would be reduced to a minimum, because 
dry steam, like any other gas, conducts heat very slowly. 
If the walls of a cylinder were always dry then the cool- 
ing influence of a condenser would be ly felt, for 
reasons which may be easily explained in a few words. 
If a surface is wetted and submitted to a vacuum, the 
moisture will evaporate freely, taking up the heat n 
for evaporation from the surface on which it rests. If the 
vapour is continually drawn off, as by the air pump of a 
condensing engine, the evaporation and absorption of 
simple experiment. Sulphuric acid is extremely greed 
of water; if some be placed in a saucer under or: sesatose 
of an ordinary air po a watch glass containing 
water is placed near it, under the receiver, as soon as 
the pump is worked and the pressure reduced, vapour will 
be given off bythe water and immediately seized by the acid; 
oles much heat will be carried off in this way that the 
water will quickly be frozen, if the watch rest on a 
bit of wood or ae non-conductor, from which it cannot 
get heat. Just the same action takes place at every 
stroke in a steam engine, and the amount of loss will be 
measured for one thing by the quantity of moisture in the 
linder, There is nothing like a ical illustration to 
ench a truth, so we give the following anecdote :—A 
—_ compound pumping engine was put down at a 
colliery, and was guaranteed to work at seven strokes per 
minute, steam being supplied by boilers already on the 
8} The engine was started, but could not make more 
six strokes per minute for want of steam. The 
makers of the engine pointed out that no drain cocks were 
fitted to the low-pressure cylinder, and refused to make 
any modifications in the valve setting or load until these 
were put on. Some Soak: at. Init tho 
cocks were fitted. The engine then went off at nine 
strokes a minute, and made as many as ten, with the same 
boilers and conditions of tiring. Of course in this case 
as the engine dwelt for a considerable period at the end of 
each stroke, water in the cylinder did much more harm 
than it would in a quick running engine. The firm in- 
variably, we believe, tit steam traps to drain pipes perma- 
nently open, and so get rid of moisture as much as possible. 
Gulinnes saturated steam is a very different thing from 
a permanent gas. It is in what chemists call the critical 
condition. Its molecules are in unstable equilibrium, and 
the least heat causes When 
steam is superhea it uires different properties. 
Among others it is much was mobile. Mr. D, K. Clark 
has pointed out in his treatise on the locomotive, that 
engines with outside cylinders always have more back 
pressure than engines with inside cylinders, because the 
outside glindad talon cooler than the inside cylinder, the 
ports passages will do with gaseous ill suffice 
with saturated steam. It must not be forgotten that steam 
is considerably increased in volume by superheating. The 
late Dr. Siemens found that steam of 212 deg., superheated 
but maintained at atmospheric pressure, — 
in unti] the to 220 deg., less 
rapidly up to 230 deg., or 18 deg. above saturation point ; 
from thence it behaved like a t gas. Ordinary 
saturated steam may be ree wes: by superheating it 
in 


from 10 deg. to 20 deg. — 
gaseous steam is about cent. greater 
that of saturated steam. a 
It is well known to most i in the present day 


that a portion of the heat contained in steam is converted 
into work, so that even in a agree non-conducting cylin- 
der, if such a thing could had, some steam must be 
condensed. Now, it so happens that working steam will 
always give up its superheat before anything else, and 
therefore it is quite possible, theoretically, to work an 
engine without any cylinder condensation whatever, the 
whole of the heat converted into work being derived from 
the superheat. Such an engine would work with maximum 
economy. Let us assume that 031b. of steam per minute 
developes 1-horse power in a given engine; the total 
quantity of heat in it will be, let us say, 1181 x 3= 
354°3 units, of which we may suppose that 324 are due to 
the fuel, the temperature of the feed-water being 60 deg. 
A horse-power represents only 42°74 units per minute. The 
specific t of saturated steam is 305, that of 
steam is ‘475, under constant pressure. If we take the 
latter figure, then it would be necessary to superheat one- 
third pound of steam by 90 deg. If its 
were 85lb., its temperature while saturated would be 
328 deg., and 328 + 90 = 418 fee which — be too 
igh for ordinary use, corresponding as it would to a pres- 
me of about 420lb. on the square inch absolute. The 
whole of the work would, however, come out of the super- 
heat, and if the cylinder had a very thin liner, and was 
jacketted with superheated steam, it is more than probable 
that an extreme degree of economy would be attained. 
Although we do not assert that it would be desirable to 
push superheating so far as this, we would earnestl 


fmprem pon steam te importace of adopting some 


vertical and horizontal scales are the same, an inspection ; 
of them will show that something remains for us to learn : 
in the rolling of plates and angle-irons for such work, and ; 
their subsequent distribution in a girder. In a perfect 

girder, to sustain a statical load, the graphic delinea- 

tion of stresses will show a line more or less 

curved, the character of the curve depending upon j 
the distribution of the load. The graphic setting 

out of the sections of resistance will show an exactly : 
similar curve at such a distance from the stress line as : 
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arrangement by which dry steam may be admitted to the 
cylinders of the engines; even a steam trap fitted on the 
steam pipe near the engine will be useful. It is not as 
proper » known as it ought to be that all Lancashire, 
Cornish, and locomotive boilers supply steam which con- 
tains from 5 to 8 per cent. of moisture in the shape of 
insensible priming. Some of this can be “ knocked out” 
of steam by the use of bafile plates; but in all cases where 
it is possible some arrangement for drying the steam 
thoroughly, hould be ad pt a 


SHIPBUILDING IN THE NORTH, 


ALTHOUGH the totals are not yet obtainable for the vessels 
that have been built in the year 1884 as a whole in the north- 
east, it is evident that at some of the chief building centres 
there have been enormous reductions in the tonnage of the 
vessels launched. The Tyne will still hold the first place in the 
rank of the shipbuilding rivers and ports of that district ; then | 
follows Suntetned, or the Wear rather; then West Hartlepool ; 
and close behind, the river Tees—this being the position of the 
ports last year. But although the — is the same, yet 
there will be a wide disparity in the figures that show the out- 
put for the two years, The returns are complete for the last 
two places, and they show that whilst in the year 1883 West 
Hartlepool and its neighbour, the Tees, launched 149,000 tons, 
in 1884 the total tonnage launched at the two centres had sunk 
to 61,000 tons. The port of Sunderland and the Wear will 
show an even larger actual falling off, and the Tyne also an 
enormous fall, and so do the smaller ports. There is anothe, 
fact to be borne in mind, and that is that the decline has mainly 
taken place in the last nine months of the year, and that the 
number of the vessels on the stocks at the close of the year is 
about at its lowest ebb. Hence we may feel that the relief that 
the freight market has already experienced will be continued 
for some time to come, and thus the check that has been given to 
shipbuilding must be held to have accomplished the object that 
was needed to be gained. The freight market will soon make 
shipping more remunerative, and when that is the case orders 
will flow more freely into the gages ports. But it will be 
mapy months before there will be great activity, and in these 
months the loss of vessels will go on as it has done, and the 
freight market will benefit. 


LITERATURE. 
The Complete Text-Book of Farm Engincering. By Joun Scorr. 
Weale’s Series. London: Crosby Lockwood and Co, 1885. 


Tuis book consists of a bound-up set of the books lately 
written and compiled by Mr. John Scott, and published 


in Weale’s Series by Messrs. Lockwood in separate volumes | F: 


of the usual size. They are upon (1) draining and em- 
banking ; (2) irrigation and water supply ; (3) farm roads, 
fences, and gates; (4) farm buildings; (5) barn imple- 
ments and machines ; (6) field implements and machines ; 
and (7) agricultural surveying. e series ranges over a 
very wide range of subjects, which may in general be 
said to be treated in that sufficient manner which has 


given to the Weale’s Series a reputation for usefulness to | and Co 


young students in the subjects . From an 
engineer’s A woe of view we might oo of the 
result of Mr. Scott’s labours throughout, but the book 
cannot be taken as intended tur engineers. Of the 
modern ideas on draining it tells farmers and others 
a good deal; of water supply it shows farmers much 
they ought to read and learn with great care 
—how water may be cheaply obtained and distributed by 
tube wells and modern appliances, and how much more 
the farmer is likely to lose than he generally 2.4 ape by 
a small and bad and uncertain water supply, when he could 
geta Yt one for a few pounds sterling. Of surveying it 
tells ers what they should know, and others ma 
also learn from this. Of road-making, and of farm build- 
ings, country road surveyors, farmers, and landlords may 
learn a deal, they should, in their own interests, learn 
at as early an age as possible. Of barn implements and 
machines, and field implements and machines, farmers 
may gather a little about work to be expected from 
pos applianoes, and of the difference between new and 
the antiquated machines, but they must not attempt to 
learn anything about the working or theory of a steam 
engine from Mr. Scott. His treatment of this subject is 
almost too amusing. No one surely ever got into such a 
hopeless muddle and mixture as Mr. Scott has by a sort of 
pourri of descriptions of engines with slides, described 
ewes ts engines with tappet valves, and engines 
with — described by reference to engines with slides; 
ports called valves, the parts of a double cylinder engine 
confounded with a single one, excentrics called discs of 
metal fixed on a shaft at some distance from its geometrical 
centre, and accounts of farmers’ engines prefaced by a ram- 
bling account of a condensing engine. Concerning a section 
of a steam engine cylinder, with a simple slide valve having 
lap equal half the width of port, Mr. Scott, having said some- 
thing about alternate admission of steam by conical valves 
to one and the other end of acylinder, goeson: “In lieu of 
these valves an arrangement is often made for effecting 
the same end : what are called slides, the two openings 
to cylinder in this case being ground to a flat surface, upon 
these two plates or discs also ground to a true surface, pass 
backwards and forwards, thus covering or uncovering by 
) the openings for the admission or escape of the steam. 
e manner in which these valves act is thus :—Suppose the 
cylinder to be placed in a vertical position—which it is 
not always—when the P cy arrives at the top of the 
cylinder, two valves—the upper steam and the lower 
exhaust valve—are required to be opened, and at the same 


same moment the two other valves—the lower steam | and 


valve and the upper exhaust valve—must be closed. Now 
as all these movements are simultaneous, it may be easily 
imagined that the four valves may be so connected that a 
ingle movement imparted to them should open one pair 
close the other. When the piston arrives at the 
bottom of the cylinder a single motion in the contrary 
direction will evidently effect the object to be obtained— 
that is to say, to open the lower steam valve and upper 
exhaust valve and close the upper steam valve and lower 


exhaust valve, This will be better understood by Figs. 6 
and 7,” Fig. 6, we may obgerve, ig the section already 


referred to, and Fig. 7 is a view of the piston with | 
the cover Bone, There are letters for descri ive | 


—— in the cylinder section which might have been | yii0, 
ins' 


tead of this nonsense that accompanies it. The | 

author has evidently described, or badly copied from some 
description of, a tappet valve condensing engine, and used 
a handy cylinder section as being as good as any other. 
Speaking of the vacuum, the author says:—* Now, if 
1 cubic foot of steam be reconverted into cold water, it 
will be reduced to 1 cubic inch of liquid, and we shall get 
the entire cubic foot—minus lin.— : vacuum, and there- 
fore for every cubic foot of steam in the cylinder we shall 
have a cubic of vacuum minus 1 cubic inch.” Such 
elaborate and intelligent information on a condensing 
engine might be expected from the —- which says :— 
“Te has been deemed proper to devote a considerable 
section of the present book to an elucidation of the motor 
wers now in use or likely to come into use on the farm. 
The principle of the steam engine has naturally been 
expounded at some length.” On steam thrashing machines 
the author has very copiously borrowed from the “ Pro- 
ceedings” of the Institution of Mechanical Engineers, credit- 
ing only one description. We might venture to advise Mr. 
Scott to to the same, or other equally good, source 
when he thinks of learning something about steam engines, 
before again expounding the —s of the steam engine 
at length.” Perhaps, it would be better that he should 


obtain the assistance of some one competent to deal with | furnace, 


the principles he proposes to expound. 
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unfilled, and we enter under the conditions (b) which 

exactly with those of my experiment, where the jet 

stream of water lea’ e guides and entering the curved buckets, 
corresponds with the bent tube. It seems to me that this 

latter condition includes the majority of cases, and it is one that 

ought to receive consideration in the of every turbine that is 


No analogy with a bend can accurately with the 
buckets of turbines, which are n y short bends, so I am 
inclined to think that it is rather the investigators of turbines, and 
not myself, who have failed in securing definite conditions in ground- 
ing their researches. 

» I have intentionally disregarded those conditions which 
are so generally assumed in books treating of turbines, because 


STEAM BOILER FURNACES, 

S1n,—Referring to your article in last Friday’s issue of THE 
ENGINEER criticising my blowpipe flame furnace, I would observe 
that the various comparisons made on the i tion or improve 
ment in combustion in steam boiler furnaces leaves the matter 
exactly where it originally stood. You say “‘ that chimneys smoke 
just as much as they did fifty years ago;” further on you say, 
‘Mr. Engert’s statement serves very well to illustrate what we 
have stated above.” To this I beg to reply, that if you had 
honoured me with a visit of only half an hour to have looked at 
my chimney and into the furnace, you could never have made such 
a statement with truth. You then describe the br flame 

kind 


, and say that I admit air above the burning fu 

of modified Martin’s fire-door. This statement is a great mistake, 
and proves your rs, Um with the real facts, inasmuch as 
the -door i 


ich greatly e 
floats over the flame with the hot air 


steam, and therefore causing an enormous waste of fuel. In my 
urnace the air is only allowed to enter at the bottom of the hang- 
ing curtain just over the dead plate, where the fire is burning, so 
that not an atom of air can enter without coming in contact with 
the burning mass of coals, and this produces the long transparent 
flame and intense heat spoken of in ja paper. Further on you 


hing 
claimed for his furnace Y’ By the above you 


Electric Accumulation. From the German of Glaser de Cew. By | the fire-bars and draught, but the fire-grate which is 
aaa, and y edited, with many additions, | say, even 5 square feet—and this is over the erea—but with 
eee cad Go a The Specialist Series, vol. 1. this Iam able to evaporate 1531 lb. of water per hour at 35 lb. 


History and Description of the Manchester Waterworks. By 
John Frederic La Trobe F.R.S.E., Past President Inst. 
C.E., “— &c. Manchester: T. J. Day. London: E. and F. N. 


The Law of Land Drainage and Sewers: A Treatise upon the 
Law Relating to the Commissioners of Sewers and artegey Autho- 


ught. Is not this in itself a novelty? Could it have been 
accomplished by the old system? 


rities. By G. G, Kennedy and J. 8. 
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LETTERS TO THE EDITOR. 
(Continued from page 479.) 


THE FLOW OF WATER THROUGH TURBINES AND SCREW 
PROPELLERS, 


S1r,—In THE ENGINEER of 10th October last there is a letter 

essor Unwin commenting on a paper of mine under the 

above title, which was read at the Montreal Meeting of the British 
Association and published by you on 2nd September. 

Having returned from Canada only last month, this letter has 
but recently come under my notice, and though some interest in 
its subject may be lost through lapse of time, yet may I ask the 
favour of being permitted now to make some remarks — 

uestions it raises? Iam the more desirous of doing so use 
fessor Unwin is one of the very few who do understand turbines 
in this country : and he is by no means one of those investigators 
whose mathematical efforts only “ray down darkness” on us 
engineers, who have to design and make these admirable motors. 
Hence, anything he may have to say on the subject_is well deserv- 
is ectly true t' a) a stream passing through a » 
filling its area, maintains a constant velocity; and this is 
accompanied by a constantly diminishing pressure against its sides 


as the flow proceeds. And it is equally certain that (b) a stream | lish 


aes | through an unfilled pipe velocity, but increases its 
area of discharge. : 

Discussions on turbines mostly assume, as Professor Unwin does, 
that the condition (a) of a constant velocity obtains in practice, and 
he seems to think that my experiments were designed to demonstrate 
this law, a law which only holds good ‘so long as the buckets are 
entirely filled with water, and supporting an equal pressure on 
every side. Supposing this state of things to prevail during the 
usual conditions under which turbines run, then undoubtedly the 


effects of oer and reaction would be exactly equal. But if 
once the supply gate he lowered or narrowed, then the buckets are 


flue towards the chimney was only 200 deg. Fah. at 1ft. from the 
damper, and 20ft. furth 


heat obtained by him was 356 deg. Fah. Allow me to state 
that at the very point where now only 1994 deg. Fah. was found in 
my boiler, in other boilers 290 to 359 deg. Fah. is found, and this 
latter temperature in this boiler before adopt- 
my new system of furnace. is is a very important fact, 
pos Bf to be even more so when I state that within the 


furnace with my new blowpipe system there was Bmp 3000 deg. - 


Fah. Mr. Thornycroft, in a torpedo boat, had 


point out where my paper is “‘ full of assumption concerning the 
conditions under which fuel is burnt to the bent advantage,” &c. 
I never claimed such a high degree of heat in the furnace as about 
4000 deg. Fah, when the gases begin to separate, nor is it likely I 
should, as you seem to imply. 

In conclusion I will only observe that about six years ago the 
very boiler now in question evaporated not more than about 6} Ib. 
of coal, and we were often obliged to 
work on Mondays for want of steam; but in the beginning of 1 
I had finished my first improvement for the prevention of smoke— 


this apparatus you kindly illustrated, November 19th, 1880—and‘ 
were then able to evaporate 9 lb. of water per pound of coal; and: 


which now evaporates 11° wai tr pound coal, as 
above stated. <i C. ENGERT. 

December 

{Mr. Engert assumes too much concerning our opinions. For 
the sake of argument we conceded that his arrangements were 
quite new, The truth is, however, that the long <¢ yg he 
uses is an old and well-known device. We stated t his fire- 


365 deg. at the other side, then it is evident that the ya eng 
er in 


. Engert has yet to explain how 
more heat coud oe got out of the coal inane in it; and with 
all due deference to Mr. Engert, Mr. D. K. 
nop eg we decline to believe in the accuracy of their figures. It 
is due to Mr. S~hinheyder to.add that he has said he does not 
believe in thet simself,—Ep. E.] 


Clark, and Mr. Schin- 


4 
seem to me and I have to 
new cogeees which shall correspond more closely with the neces- 
sities construction. ARTHUR Rice, ? 
42, Old Broad-street, London, 
December 23rd. ; 
serves e to help combustion; on the contrary, the great volume 
of air rushing freely into the furnace must be heated, and this ; 
to boiler plate, | 
close to the boiler plate, : 
which often prevents the heat reaching the water and forming ; 
EE 505.2 never was used before, and that neither here or on the Continent was . 
te sloped the wrong way, so to speak. Neither have we the 
IL proof you have that the furnace is not as good as stated in its 
Another e: planation is here necessary. You state that “if the 
boiler had been 28ft. long, instead of 18ft., a better result would 
have been obtained.” Now, if you will kindly look to the official 
reports in your hands, you will see that the d of heat in the 
places, but he was not satisfied. He, therefore, had a hole made 4 : 
quite close to the boiler flue on the boiler side of the damper, and 
even at this point, and with increased draught, the highest d 
the furnace an eg. Fah. in the uptake, with forced draught, ‘ 
plenty of smoke, and unconsumed gases. Here, then, is a differ- 
ence, and I think it very doubtful if a 28ft. boiler would have pro- 
duced any better results, as the intense heat produced by the blow- 
pipe system had already penetrated the 18ft. of metal, and was : 
absorbed by the water. In my opinion, the 356 deg. Fah. on the Pe ke 
end of the boiler was nothing else but condensed vapour brought in i, 
by the atmosphere. 
I may here state that by firing on this system within boiler flues = 
containing vertical tubes, far greater results would be obtained, 
and pone 8 further upset the old system and calculations. By , 
referring to my paper you will see Mr. Clark’s test was made by ; [ 
slow combustion, and Mr. Schénheyder, when the factory was at 
full work and more steam being used, allows for the difference in Ee = 
evaporation. You say, further on, “‘ The idea that complete com- . 
bustion can be got with an admission of only 121b. of air per Ib. of ; 
coal is a complete fallacy.” I have never expressed that idea. The ° : 
various short trials of evaporation which I made tend only to show 
what a great difference exists between slow and forced combustion, 
and what a small grate area is required under this new system to 
Spon. produce the necessary quantity of steam. The water was from z 
70 deg, to 75deg. Fah. The official reports of the two gentlemen 
states they tested the steam several times and found it quite “> 
The Mutual Boiler Insurance Company, who insure my boiler, ; ‘ 
po can prove that this boiler has no leakages. I would beg of you to - 
door is a modified Martin’s door. Whether this is so or not any f 
reader can judge from Mr. Engert’s own drawings, which we pub- S 
led last week. As to the ao just beyond the damper. : 
if the thermometer tered at one side of the and 
reducing the temperature of the gases. Mr. Engert will not main- : 
tain, we that this new form of 
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“WOODS GRINDING MILL AND SEPARATOR FOR HARD SUBSTANCES. 


ELEVATION 


MESSRS; MORRIS BROS., DONCASTER, MANUFACTURERS 


S 


runner and blast separating apparatus for ‘een 
ores, phosphates, quartz, or other similar su 
and for separating the ground or reduced pa arco Whe fe in- 
vention is protected under a patent granted to Mr. James Wood, 
and consists of two main features, namely :—Firstly, an peer 
ratus for grinding or reducing the phosphates or the like to 
powder wherein the weight of the crushing ellge, sunners, or 
wheels is concentrated on a very small space, so that the most | large 
of a pneumatic apparatus for separating the ground materials 
after they leave the grinding or reducing apparatus by means of 
sae air which produce a partial vacuum 


ings, diagram Fig. 1 represents in elevation, 
3 show the grinding or crushing and elevating apparatus in plan 
and elevation. The grinding or reducing apparatus is shown at A, 
and the pneumatic separating apparatus is shown at B. Refer- 
ring first to the grinding or 
reducing apparatus, and quoting 
the inventor's specification :— 


MMU 


the said box. are doors by which the powder may be removed. 
P isa slide by means of which the strength of the current of 
air, and consequently the fineness of powder carried over and 
passing through the opening k, may be ted. Q isa slide 
for regulating the quantity of material fed on to the inclined 
shelves j.” We recently saw a set of this machinery at work at 
semagesn Arch in the works of Messrs. Morris Bros., where 
large quantities of phosphatic rocks are reduced for the manufac- 
ture of superphosphate manures. The phosphates in the works 
are from several parts of the world, American, Canadian, and the 
Estramadura phosphates being most employed. The common 
ice in manure works where these materials are reduced is to 
them up by means of a Blake’s stone breaker, and then 
feed them into stone mills similar to those used in cement mills. 
and with the object of reducing 
encouraged by Messrs. vena tri runners for pourpess, 
and after various trials they have succeeded in making this 


is ai fan or fans, the deposit of the powder in the bottom of 


“Upon a foundation C is sup- 


said holes 


t clogging. The said pan 
ye rotated by the shaft @ from 
any convenient motor. In 


Hi 
g 


HE 


i 


conducting the material into the receptacle C*. vt ae gives a 
D, showing also an arrangement of stationary 
properly distributing the material. When the said 


outlet at i. The material entering at 4 falls upon an inclined 
shelf or a series of inclined shelves j j, being subjected to the 
action of the current of air passing thereover, whereby the finer 
portions of the material are carried up and through the passage 
& into the body part of the box, the heavier portions of the said 
material passing down the passage or shoot indicated at 1, back 


shown, the object of the said partitions to baffle the cur- 


and 
v 


fine material from _the coarse 


on the hard crystalline Estramadura 
i sizes varying from lumps of 

to more cubic inches, the whole, just as it 
| comes from the ship, is put into the pan of a heavy pair of edge 


rough edge runner, the material passes to an edge 

like that we illustrate. Here it is pry until ground fine, and 
elevated by a cup elevator, dropped into a hopper, caught by a 
blast, the fine particles carried away, the coarse particles carried 
back to the edge runner pan and ground again. By these means 
the cost of reduction is very small, and the wear of the edge | pure 
runners is remarkably small as compared with what would be 
expected ; anh small as possible, 
the edge runners are fitted with segmental tires of hard iron, 
and the pan with a renewable roller path and perforated plates, 
pdt millsat work, of rock had alread 
When wesaw the at ly 
this, when to two distinct 
mills and separator boxes each like those we illustrate, wasreduced 


m ofthe this eral fromthe course | 


to the necessary fineness at the rate of from 20 to 22 ewt. per hour, 
with the edge runner pan running at the rate of thirty-eight 
revolutions per minute. The material was at this rate reduced, 
so that when afterwards tested with the ordinary nest of testing 
sieves and fine scales, the following figures were obtained :— 


Per cent. refused 
100. «+ 96°12 


This gives a total of 11-924 per cent. which ‘would not pass a 
sieve with 10,000 meshes per inch, That which did not pass a 
60-mesh sieve was very small, and the total of insoluble phos- 
phate may be taken as small. This fineness was, however, a 
duced at the rate we have mentioned, and a greater pro 
capable of passing through the 100- mesh sieve could be 0 ed 
, | by passing somewhat less than a ton per hour of the small 
material the mills so as to give it a longer grinding 
or pulverising. The power required was not taken during our 
visit, as it would be difficult to separate the power taken by 
these mills from other work, but it appears to be certain that 
the power is less than that used by stones, and Messrs, Morris 
will in future use no millstones. 


THE AUGMENTATION OF THE UNITED States Navy.—The follow- 
ing estimates for the increase of the navy have been 


Congress: ction 

4500 tons, 650,000 dols.; one of 3000 tons, 465,000 dols. one dis- 
patch vessel of 1500 to tons,240,000 dols. ; two heavil: ony gunboats 
of 1500 tons each—each 231,000 dols.— 462,000 d ‘ht gun- 
pent of 800 tons, 141,000 dols.; one 900-ton boat 58, dols. ; 

ising torpedo boat, 32,000 dols.; two harbour torpedo boats 

13 000dols.: armoured vessel of 8500 tons displacement, 
2,600, 00dels. Total , 4,161,000 dols. Construction of screw vessel 


400,000 dos. construction of vessels for training squadron, 250,000 
Is for construction of vous dols. ; 0 dols.; completing 
tee monitors, 2,923,654 ‘or new 


vessels first mentioned, 2. 521,000 d dols.; H 


vessels for 
1,279, O00 dol, Sea “riled breee 


for double turvethed dols. Totaleatimates 
increase of navy, 15,071, 672,02,dols Naval Academy, total 
186,023 dols.; Marine tal 935,689 dols.; total for naval 
establishment, 30,054,010 


A New Scuovarsuip. aroa trustees of the fund resulting from 
a eld at emouth in ve app! the surplus 
proceeds of the Exhibition to the foundation of a scholarship of the 
annual value of £30, tenable for two years, at the Durham Co ines of 
Science, Newcastle-upon-Tyne, to be called the North-East Coast 
Naval Architecture and Boeitcoring Exhibition. The college, in 
accepting the offer of the trustees, has agreed to remit the Whole 
of the fees in the case of the holder of the Exhibition, so that the 
actual value of the scholarship will be about £60 per annum. 
Candidates must be apprentices or workmen in one of the 
sbenlides or engin establishments in the district of the 
Tyne, Wear, or Tees. e Exhibition will be awarded on the 
result of a com oe Geese examination in elementary mathematics, 

pure and applied mechanics, physics, and inorganic chemistry, none 
the Exhibitioner will, in the first instance, be elected for one year, 
but will continue to hold the Exhibition for a second year if his 
presen satisfactory. The first examination will commence on 

ursday, January 15th, 1885, and candidates must send their 
names to the secretary of the Durham College of Science on or 
before Saturday, January 10th. It is e that before long a 
Chair of Naval Architecture and Marine i will be 
founded at the Durham College of Science, and provision will be 


made for experimental work in connection with this Chair. 


| 
| PLAN 
= 
| = | i) 
| 
WAN 
in this app 
f ported a pan D, which has a Gg Pp ‘ 
bottom d perforated with tapered j 
! 
‘a 
standards or supports E is ; 
carried an axle ¢, upon which 
are mounted to run freely 15 [u | ; 
thereon the edge runners or ai” 
244 h-loading guns as follows: One 
lols.; one 17in. breech-loading 
ith The eg runners or | santo, the par 
a weight as conveniently, | being effected _withou ce for steel vessels, 1,701,018 dols.; equipment for steel 
the weight to be concen- vessels, 760,000 dols.: equipment for screw Pas on 1 125,000 dols. 
reducing space. The 3 
F passes ae the 
of the pan D and falls 
h the scraper c* fixed to 
| runners, and reduced so that the largest pieces passing away are 
| not more than the size of large peas. This is, of course, rough ; 
| work on edge runners ; but although they wear away unevenly, 
ma 18 su bmi action of the pneumatic sepa- and become hollow and lose their edges, this does not much 
rator at B it is passed thereinto either by gravity or by an | affect the result, as the material remains in the pan until the 
elevator or Jacob’s ladder G, and discharged into the hopper A | medium sizes _ crushed under the large pieces, or come into 
leading to the pneumatic apparatus, which consists of a box in | contact with those parts of the edge runners which touch the 
which an induced current and partial vacuum are created, the | bed-plate in the pan. From a stone breaker then, or this 
current being in the direction of the arrows and induced by 
means of an exhaust fan J (or fans) in communication with the 8! 
| | 
the grinding wheels. The box of the pneumatic apparatus is | 
divided inte any convenient number of compartments by parti- | 
tions, as at : with —_ — above and below as | 
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SIMPLE METHODS OF CALCULATING STRESSES: 


IN- GIRDERS. 
‘By Lean, M, Inst. 

Girders with parallel flanges.—During the course of a 
considérable practice in the designing of girders of various 
forms and conditions of loading, the necessity for a simple, 
easy, and accurate method for calculating the stresses 
caused by live and dead loads was brought constantly 
before the author, ll the generally accepted» formule 
appeared either comph:ated and tedious in their applica- 
tion on the one hand, or wanting ‘n accuracy, with 
to the stresses caused by the moving loads, on the other. 
The method ee by the author to meet these difficul- 
ties is the use of coefficients, which, when multiplied by 
the amounts of live and dead load per bay of the girder, 
will give the exact stresses caused by these loads under 
the worst, or any desired, position, of the live load. 
These coefficients are obtained in the following manner:— 
Let Fig. 1 represent the girder in which the stresses are 
required, A letter is attached to each member to dis- 
tinguish it, and each load is indicated by a. number. ~ A 
table is formed—see Fig. 2—which has a double vertical 
column for each of the diagonal members, or struts and 
ties, of the girder; one half for compressive, and the other 
for tensile stresses. This table has also horizontal lines, 
one for each loaded point on the girder, intersecting the 
others. The load on each point is assumed to be divided 
into as many parts as there are bays in the girder 
to avoid fractions, and then that number of of 
each weight represented by the number of bays between 
the loaded point and the { sieht abutment will pass to 
the abutment, If we deal with only the 
vertical components of the stresses in the first place, wé 
can easily trace the effects of each load through the girder. 
Thus, in load on point 1, the whole will pass up } and nine 
parts will go down a@ in compression; one part will go 
down ¢ in com ion, up d in tension, and so on to the 
end of the girder. In the case of the load on point 2, 
eight parts will go up ¢ in tension and down @ in com- 
pression; and two parts up d in tension and down e 
in compression. All the vertical effects of the other 
loads may be traced in the same manner. These 
effects are all written down in the table, Fig. 2, the 
effect of each weight on any particular strut or tie being 
placed at the intersection of the horizontal line, answering 
to the weight, and the vertical column belonging to the 
member of the girder in question. Care must, of course, 
be taken to write the effect in the + or — part of the 


double column, according as the stress is compressive or | ¢@'TY 


tensile. The totals of the vertical columns will now repre- 
sent the maximum effects produced by the loads ; and the 
effect on the girder of a live load only partly covering the 
span can be ascertained by adding up the effects of only 
those loads covered by the position of the live load. Thus, 
for instance, in the diagonal g, when the live load covers 
the points 1, 2, and 3, there will be a compressive stress in 
it of six parts, because this is the sum of the effects of the 
loads at these three points; but if the train is coming from 
the other end of the girder, or has passed on beyond g in 
going off the bridge, there will be a tensile stress in this 
iagonal of twenty-one parts. The totals of these columns 
the author therefore desi “ coefficients of live load ;” 
and it is manifest that as they depend only on the general 
form of the girder and number of bays into which 
it is divided, they are ye mn to all girders of 
the form shown in Fig. 1, whatever the span or depth 
of the girder may be, or whatever the amount and ratio of 
the live and dead loads, Consequently, the table being 
once made, will apply to all future calculations for the 
same form of girder, and thus a vast amount of time and 
labour will be saved. The algebraical sum of the totals of 
the pair of vertical columns answering to each member of 
the girder will give the effects when the girder is fully 
loaded ; or, in other words, the differences of eaca pair of 
the + and — columns will give another set of coefficients, 
of the dead load alone or of the 
ive an together, when the girder is uniforml 
These the atitthor’ calls of’ dead 
Thewctual maxitaum’ stress in each vertical member of the 
gitder will be exactly equal to the sum ‘of the amounts of 
ivéand dead loads per bay, multiplied respectively by the 
largest live load and the dead load coefficients, The 
actual maximum stress in the diagonals is found in the 
same way, but the total must be multiplied by the length 
of the diagonal, and divided by the depth of the girder. 
The nature of the total stress, whether compressive or 
tensile, is indicated by the + or — signs of the coefficients. 


THE ENGINEER. 


~Liveload 10 x, 40> =: 100 
Dead load. + § =. 


— 
\ 
\ 


75 10 = 
goth \ =7 
actual maximum amount of tension. © A 
This member will therefore be subjected to maximum 
stresses of 174 tons compression or 7} tons tension, accord- 
ing to the position of the live load. 


Amount. . 
Coefficients. 
Tensile stress in“*y”= Live load - 21 x 10 = 210 
Dead load - 15 x 5 = 75 
— Parte. | 
on | 40 209tons actual maximum tensile stress, 


And compressive stress in Ex 10 = 60 
”» = + x 

As the stress cone ey the dead load is greater than that 
caused by the live load, there is no compression—7.e.,chan 
in the nature of the stress—under any circumstances of the 
live load. | ‘When'this result has been arrived at, for any 
member of the girder there will be no member between 


the stress will change. 

The coefficients for any bay in the is the total of 
the dead load coefficients of the diagonals between that. bay 
and the abutments; but, as there is no change in the 
nature of the stresses in the flanges, these coefficients are 
multiplied by the totals of the dead and live load per bay. 
Thus in B the coefficient is 45* + 35° + 25° = 105, and in 
D = 105° + 15* + 5' = 125. If the depth of the girder 
is equal to the length of one bay, the actual maximum 
stress is equal to the coefficient Fay say by the total 
dead or live load per bay and divided by the: number of 
bays. In the example above it would be :— 


Coeff. Tons. Parts. . 
in B, 105 x 15 x x4 = 157°50 tons. 
Cocif. _ Tons. Parts, 
in D, 125 x 15 x ps = 187°50 tons. 


the girder, and agrees with the common rule” pbk 
Live load. Dead load. was. eee 

w = 100 + 50 = 150; thin — 187-30 
If the depth of the girder is not equal to the length of 
one bay, the result must be multi sited by the length of 
the bay and divided by the depth of the girder. The follow- 
ing is a complete example of the calculation of the stresses 
in the main girders for a bridge of 150ft. span intended to 
a metre gauge railway, with a live load of 1 ton 
foot of span for the first 50ft. and ,%ths of a ton per foot 
for the remainder of the the form of the girder being 
similar to that shown on Fig. 1 :-— 


= No. of ='10. 
Topth = Length of ditto = 


Length of diagonal = 21-21ft., oe = 1414, 


Tons. Tons. Tons. 
Dead load = 70 on two girders = 35 on one girder = 3°5 per bay. 
Live ,, = 110 » = 55 » = 55 55 
Total ,, = 180 ” ” = 90 » 2» 90, » 
Top Flange— 
Coefficients. Parts. 
AandH = x Wi =) 
BendG = 15 x 9 “= 9450 
OandF = 10 x x = 1480 
DandE = 15 “x 9 = 11980 
Bottom Flange— 
IJ and RQ= 45 x x = 40°50 
KadP = 98 x x 9 = 72°00 
LandO = 105 x ty x 9 = ~ 90 
MandN = = 120 x 1's x 9 = 10600 


= + x x 1414 = 
dand p = + 25 x 35 = 875 

m5 = 


fandn= +15 §2°5 
1680 x 5 = 1680 
15x 55= 835 
handl=+ 5% 35= 175 


As the coefficients represent a number of 
unit of load, they must, in applying them as above to ascer- Coefficients. Parts stress 
tain actual stresses, be divided by the number of parts into | Ties— in tons, 
which each unit. was divided when forming the table,| ¢amdr=- 10) 9 9°00 
Fig. 2, or by the number of bays in the girder. The 36 x 5°5 = 198°0 


question whether any strut or tie is subjected to both com- 


pene and tension under varying circumstances of the live | 


oad isfound by ascertaining thestress and caused by thedead 
load, as above described, and the stress caused by the live 


load, using the coefficient with the opposite sign to that of | 


the dead load coefficient. If the latter is ter than the 
former, the nature of the. stress: will 


by the difference of the two quantities. Thus, if the 

irder, Fig. 1, had the following dimensions:—Span = 100, 
of No. of ba: load = 
ive = 10, to = 15 e stresses in “h” 
and “g” would be as below 


Amount 
Coefficients. of loads: 
per bay. 
h” Liveload - + 15 x 10 = 150 
Deadload + 5 x 5 = 2% 
— Parts. 
175 +10 =-+ 17°50-tons.. 
actual maximum compressive stress. 


ge, and the| 
amount of the opposite kind of stress will be represented } 


3005 x yx 1414 = 45¢2 


28 x 65 = (see struts — 34° 
eando = — x d and p) = 34°15 
21 x 65 = (see struts 
pandm=- 15 0% fand n) x = 23-76 
15 x 55 = see struts 


| Change in Nature of Stresses— ; 
‘ Cooffs. Tons. 
handl,andiandk= 10 x 5°5 = 55°0 
5 x 85 = 175 
in A and l. 
8°75.x 1'414 = 5°31 tons compression in i and &. 
fand n,andgandm = x = 330 
No tension in f and n, or compression in g and m. 


this one and the nearest abutment in which the nature of | 


This latter amount is the maximum stress at the centre of | . Cor F =105+15 = 120. 


Numbers of loads. |——|—— 


3 10 9 


L 

D or E=120+ 5 = 125. M or N=105+15 
A sets coefficients for — 

irders, as above, ‘are given at the 
ti These are respectively applicable to girders of 
Soames indicated in the sketch given above each set, what- 
ever ~ span, weight, load, or proportion of depth to span 
may 


this 
the 


Crass A.—Loap on BortoM FLANGE. 


Ten Bays 
Fic 2 
Letters é 
signs. = 
Coefficient L.L. | 28) 8 3| a1! 6 6 00 
Coefficient D.L. 45/ 10| 85 25] 15] | 5 | 0 
| 
' Table of Coefficients (continued). 
Coefficient 10] 621 21/ 6 8.28128 1196, 10.40 
Coefficient D.L. 5 | 15 25 | 35} 
Table of Coefficients for Flanges. 
Top FLANGE. 
80 | 120 125 | 105 . 
ras |. | 45 
Fic.s 
As 
Table of Coefficients for Struts and Ties. 
Letters | b d € f g h 
and ~ 
signs. 
Coeff. | 1] 21/25] 8] 10] 6| 0| 
Coot | |» | « jue, 
Table of Coefficients (continued,) 


Geoff, 6}10| s|15|15| o| | 28]. 


4 | | 12] 2 | 8 | 
of for Flangen. 
Tor FLANGE. 


3 


Fic. 2. 
is 
| | 
iss 8 
6 | 
44 4) 
3,3} | | 3) 
2 22 | 
1 
Coefficients of live| | 
load...) | 10 | 35) 25] 15] 16; 5 | — 
Fig. 2 (continued). 
Number of loads, 
3 3} 3| | 33 | | 
4 aa | jaal | fal 
6 4 4| 6 6 6| | | 6 6 
8 2 2 2 2} 
Coefficients of li 
5 | 15, 1525 | %| 35 | 10, 45 
Coefficients Coefficients 
Aor H= 45+35 = 80. = 4 
KorP = 45435 = 80 
Struts— 
| 
x 55 = 1155 
100 x = 1000 | 
| 
candg = — 30 = 
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Borrom FLANcs. Bight Bays. Crass C,—Loap on Bottom FLANGE, 
Crass A.—Loap on Top FLANGE. ping 
me + Coefficient L.L. 25] | |2520 | |2016 1 1/1619) 2 shat ol 
Cooft.D.L. 28 | 28 | | | 12 | | 4 Coefficient D.L. 
Letters @ u 
~ Ooett. 6{10|20| 3/15/25] 8] | | ree alo ofa) aha a} 2 1 (2020) | ao) 
rei Coefficients Coeff.D.L.| 4 | | 12 | 2% | 2% | 28 | 28 | CooticiontD.L. | 20! 25| 
Cocficient LL... 10/1521, 6 62138 
Table of Coefficients for Flanges. Coefticients. 9% | 
Tor Fiance. 
AE Bortom Fiance. 
Letters. Crass B.—Loap on Tor FLANcE. 
| |*| ws |™ |» |™ |» | 
Eight Bays. 
b KA 0 
T K Cc h 
and BL. 45) 45) 25/15) 5 | 5 | DL ae) az} «| 
Coeff. L.L. | 28 | 26 | 1] on Table of Coefficients (continued). 
Coeff. LL. 6 3] 3/15] a1] 1] 2 21 | 28 | | | Table of Cocficients for Flanges. 
as + + + + + + + + + + Letters. A B Cc D E| F GiH 
Table of Coefficients for Flanges. +) +) 4] 4] 4 
Letters. 
1 J Coefficients. 12 | 36 | 52 | 6 | 60 | 52 | 86 | 12 
Coefficients. 48 we Crass C.—Loap on Top 
Ten Bays. 
Crass B.—Loap oN Bottom FLANGE. 


Ten Bays. 


Table of Coefficients for Struts and Ties. 


a b | 
-|+|- 


1 


-|+ 
28 | 28 


e 
+|-|+|-[+|- 


- 


a| 1| 3|15|15| 6 | 1020 6 


signs. 
Coefficient L.L. | |45/36) 1 8 28 21 6| 
Coefficient D.L. a5 35 25 | j k m|n|o|p 
Table of Coeficiente (continued). signs. | 
Letters «| ¢ 6| 1] 20] 28] | 28 
signs. Coeff. 4 | ‘12 | 12 | | | 28 | 
Coefficient D.L. 5 | 15] 15) 25 | 2 45| 45 
Table of Coeficients for Flanges. 
Tor FLANoE. 4] 4] 4] 4+ 
Coofficients 76 124 08 
160 240 210 90 Borrou Fianas. 
atm i 210 250| 240 160 
1} 
Bortom FLANGE. Letters. - - 
96 128 96 
Coefficients. 56 120 120 56 
125 225 245 185 


eee 


signs. 
Coefiicient L.L. | 2 6) 6 9) 4 
Coefficient D.L. | 20 | 25 | 15 5 | 10| 0 
Table of Coefficients (continued). 
signs. 
Coefficient L.L. ER CLE 
Table of Codficiente for Flanges, 
Tor Fianor, 
a 
Coefficients 20 | | no | 20 | 0 | 90 | 20 
Bottom Fiance. 
Coofticients | 0 | ns | 2s | us 95 | 65 | 25 
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Crass D.—Loap on Top FLANGE. 


Ten Bays, 


Table of Coefficrents for Struts and Ties. 


.| but Pennsylvania faounee men red 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, December 17th. 

Unusvat interest has been developed within a week or two in 
the Southern pig iron question, A supply was threatened, 

‘rom cents to per ton, quotations are 
19 dols. for No. 1, 18 dols. for No, 2, and worden for middle 
irons. It costs from 9 to 12 dols. per ton to make iron in Alabama 
or Tennesee, and the freight ranges from 4°50 to 6 dols. per ton to 
northern parts. Very little Southern iron can crowd its way in 
against Northern iron at the reduction. The movements in the 
trade are extremely sluggish, A few speculative inquiries were 
received nag & Railway requirements are held in check. The 
at mill, The builders 


Table of Coefficients for Struts and Ties, 
Letters Sigith | i 
‘and 
Coofficient | 91s] | 2} 6 1) 4] a! 2 
Cocficiont DL... .. ..| 12| 12| 16/8 | 12) 4] 8 {eo 
Table of Coefficients (continued), 
Table of Coefficients for Flanges. 
Top FLANGE, 
Coefficients. | | co | | a6 | 12 
Borrom FLancE. 
Coefficients. | | | | | | a6 


Ten Bays. 
M R 
FIC.1¢ 
Table of Coefficients for Struts and Ties. 
Letters d 


iron trade this mon 
ia) lal lad otal | tory of affairs ro capacity is being cut 
+| i+] y requirements will probably be large, and in view of securing 
Coeficient L.L. 46 45] | 136 8)28|28| 3 10| | them some very low ices have been quoted. Beams and 
| are offered at 3°25dols. ; pole iven steel nails are selling 
Coefficient D.L. | 45 | 45 | 45/ 10| 35 | 35 10 2) 10 15 at 3°20 dols.; Bessemer iron is offered at 18°50 dole. 
: Jonge way earnings show up unfavourably. Several important 
Table of Ooeicients (continued ane but there is no assurance as yet that 
; | | large su uired. 
signs Lil. tele | in branches le. depression is likely to continue. 
+|-+ i+! are contemplating the purchasing of iron and lumber 
Coefficient L.L. ja 6 610 1528 1010, 15 15{t0 10/15) 21) 6 6 21 10| supplies on a large scale, in view of an active spring demand. 
A good many believe that the same mistake will be made at this 
Coefficient D.L. | 1 “10 | 5 || 1 15| 10 time as wes made from five to ton yours ago that is, in 
restriction to too great lengths. careful investigation made by 
Tr able of Coefficients (continued). high commercial authority shows that, as against twelve months 
| wages have been diminished 20 per cent., and implements 
| per en t., while according to our best commerciaPuthority, the 
signs +|-/4]- + gee of busines 18 per cent. in the 
Coefficient L.L. (28 3 3/28 10| 36| 1 13610, 45) | 45 | A gradual improvement is in but it is of slow 


Coefficient D.L. | 25 25 10| 35| 85 | 10 45/45 | 45) 


sings. —_|+|-|+|- |+|- 
Coeficient 21 6 1515, pe 


Coefficient D.L. 25 | 25 | | 
Tor FLANGE. 


245 
cootictents | | | aus | 225 |” 
Fight Bays. 
7 OL)? 
FIG.IS 
Table of Coefficients for Struts and Ties. 
Letters 
signs. 
Coofticient .. ..28 , [2898 | | | 
Coefficient D.L. 28 | 28 | 28| 8 | 20| 8 | 12| 12 
Table of Coefficients (continued). 
Coofficiont .. ... | 6 | 810 6 610 | 815 315 
Table of Conficients (sontinued). 
Letters v| wie y | 
Coefficient L.L. .. .. ..| | -| | 
Table of Coefficients for Flanges. 
Tor Francs. 
— +l | + 4 
24 28 


Table of Coefficients for Flanges. 
Tor FLAaNnoe. 
Letters A B Cc D E F G H I J 
45 | 125 | 25 245 | | 
Borrom FLANGE. 
Coefficients. | 25 225 | 245 |r | 
Eight Bays. 
FIC.I7 
2) 
d K L N 0 P 


Letters 
signs, -|+|- 
Coefficient D.L. .. .. ..| 28 | 
Table of Coefficients (continued). 
Letters 
signs. 
Coefficient ..| 8| | 61010) 6 6 15) 8 3/15 
Coefficient D.L. .. . | 4 
Table of Coefficients (continued), 
Letters a|¢ 
and 
signs. +\-|+ 
Coefficient 
Coefficlent D.L. 8 | 20 er 8 
Table of Coefficients for Flanges. 
Tor Fiance. 
a; 
Coefficients. 28 | 00 | ase 108 vo | 20 
Borrom FLANGE. 
P 
Coefficients. 28 | 76 | 108 | 124 | 124 | 108 | 20 
N.B.—All the coefficients for the girders with verticals and crossed 
diagonala (Class D) must be divided by > 
ENGINEER APPOINTMENTS.—The following appointments 
ve at ty:—Joseph Minhinnick, chief engi- 
neer, to the Triumph; David Cartmel, chief engineer, to the 
ae for Esquimalt Yard; Josiah P. Thomas and Charles M. 


Triumph; and Edward Gallery, 
itional, to the Triumph. 


WATER COMMUNICATION BETWEEN MANCHESTER AND LIVER- 


POOL.—A 


Dyer, to the Triumph; Bath, assistant 


. engineer, 


of 
was held on Wednesday at Manchester to consider a scheme for 


of the na’ 


ming, wideuing, and 


d 
the rivers, and construc’ 


of Irwell Mersey by 
the rivers, and constructing 
weirs, and other works. 


from eleven to six, a shortening 


the rivers navigable for 
those which can now use 


demand fo of money is abundant for 


The textile industries are delu Pek 
for funds is exceptionally light, because of the Eralinanend 
ustrial inactivity. At Philadelphia 1500 weavers and shoe- 

po are on strike, and in the interior a large number of miners 
are still on strike. The prospects are not inviting, but a foundation 
is being laid for a boyer  a of activity early in the spring, with 
light stocks and cost of production at the minimum. 


with an 
first-class borro 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRI 


THE year which has now closed has been an unsatisfactory one for 
wi e su ers have 

dent upon a hand. Month after 
ave been entertained that settled improvement 


disappointed, and 
t as to sheets, orders have ti the twelvemonth 
within the average. 

MiBven less satisfactory than the demand have been the prices 
which have had to be accepted. While there have been no 
important changes under this head during the ee the ten- 
dency has constantly been in a downward direction. All efforts to 
strengthen prices have been unavailing, and even the strike of 
colliers, which lasted th hout July, oe and September, 

it been possi to accept many e prices 0 
merchants; but as the execution of such ‘he ie ho have 


a constructive 


were in 


ought at as low as £7 Ds. 
rch a committee of 


ier Bed Ironworks, 
Wolverhampton, on account of the depression, where for 
years sheets and tin-plates and iron plates had been manu’ 
Almost simultaneously, ager e extensive new basic steel- 
works at Wolverhampton, of the Staffordshire Steel and 
Iron Company were s 
or qantealy ings nominal quotations were 
still upheld at £7 10s.: tie 
had at £7 and £6 10s, Unmarked bars were £5 15s, and £5 12s. 6d. 
Sheets shared in the general depression, and singles changed hands 
at £6 15s. Business was exceptionally flat, and buyers were very 
few. Throughout nearly the whole of the succeeding three months 
numbers of the colliers were on strike: against a reduction 
of 4d. per stint in the soll per stint in the 
thin coal seams, declared by the Arbitrator to the OW eee 
The sande ended in the an th favour; and when 
meetings came round the 
on and an improved demand 


Sheet a had advanced from 2s. 6d. 
a to £7, doubles to £7 7s. 6d. and £7 10s., 

lattens Rates for other descriptions were 
stronger. Common bars were to had at well under £6. 

The last quarter of pet ta hee but little change. 
hopes excited in some directions by tone of 

gatherings soon sank, wanting an influx of orders to warrant a 
continuance of their entertainment ; and, in the absence of specifi- 
cations of importance for shipment, the trade has continued rt et 
= cho not found it easy work to provide their mills 

Prices of marked iron keep on the basis of 


| 
| | ™ |e Jase | | pe 
| 
Crass D,—Loap on Bottom FLANGE. 
a 
signe. 
Coefficient L.L. |45 45.45, | 1/36,96) 1| 10) 3) |10, 
Coefficient D.L. | 45 | 45 45| 10| 10| 25) 25| 10| 15, 
Table of Coefficients (continued). 
Letters timin olpi@|r 
1015 6 621, 
Table of Coefficients for Struts and Ties. 
Letters 
signs, +|- - | 
where the 
q districts h 
sort, right Mito tie tie mldianus Brices 1Us. and 2US. ‘ 
per ton below those at which native makers could afford to sell, ; 
and this competition still continues. 
The quarterly meetings which opened the year were exceedingly 
j quiet, and prices were weak. There was less doing than at the ‘ 
corresponding meeting a year before, ard makers complained of 
being unable to obtain specifications for orders which they had 
booked early in the previous quarter. Sheets leading 
: Borrom FLaNas. demand, but at prices so low that makers in many cases were com- 
pelled to refuse the orders offered. Marked bars were quoted 
: Letters. | K | L | M | N | Oo | P | ee ee £7 10s., with the usual 12s. 6d. extra for Lord Dudley’s ceend. 
common sheets, singles, might have been ; > 
q Prices for sheets declined so steadily that a 
the trade was appointed to decide upon the most suitable mode of 
restricting the output, but after several meetings it was found 
that the interest was too large to be controlled, and the attempt 
had to be abandoned. Nevertheless, private reduction of output : 
occurred in various directions. At the April quarterly meetings : 
nominal quotations for finished iron were unaltered, but 
7 prices were Beene wef lower to the extent of from 5s. to 7s. 6d. 
per ton. nmarked iron was from £6 to £6 15s. fer bars, 
and from £7 upwards for common sheets. Prices of galvanised r 
sheets showed a drop in some cases of 10s. on the — : 
Transactions in finished iron all round were very limited. May , 
E a reduction in ironworkers’ wages of 3d. per ton to puddlers, : 
making the wages 7s. 3d., and of 24 per cent. to millmen came 
into operation. This naturally did not strengthen prices, though 
3 masters, as a rule, refused much concession. The end of Junesaw : 
i 
ing 
for reducing the number of locks 
3 of route by several miles, and 
boats of several times the tonnage ats 
them. The chairman said the Company had the necessary Par- 
liamentary power to carry out the work. The scheme was : 
approved by the shareholders. 


492 THE ENGINEER. Dao. 26, 1884, 


rates for unmarked iron are almost the lowest touched for some the plaintiffs alle that it did. The jury found in Messrs. 


years. Puddlers’ wages remain at 7s. 3d., but a t | Strauss’ favour; and the damages were assessed at 
of millmen’s es at the Chillington Company's Works, Wolver- In the North Staffordshire iron trade prospects for the New Year 


to increase the output. Steel cannot be said to have appre. 
ciably i d in d, but makers of rails and m t 
qualities have now more work in hand than oe | have had for 
months past. About half the production.congists o mild and hard 


hampton, is pen 
The South Staffordshire and East Worcestershire trade ond F and the inquiries to hand are not At I » is ly juced at Barrow. 
has declined during the ear both alike as to extent cf and of month been found impossible to keep after a long period-of stagnation, or next. to it, is 
the prices realised. Medium and common qualities have af oo the mills on with anything li ity, while others have not | up, several orders for new steamers having lately been received, 
relatively a better position than all-mine sorts, Lg even been able to operate more than half time.’ Bar makers continue ore & firmer tore, but is. still quoted at 8s. 3d. to 88. 6d. 
makers lave had to be clever in cine increasing | the best off. Crown bars are £7 to £7 10s. and inferior sorts arc per ton net at mines uf i coal is in restricted demand, 
—— of pigs i Derbyshire, Leicestershire, | about £5 15s. Fair inquiries are being booked for tank <a with a tendency to diminish in value, while domestic qualities have 
ottingham, Northampton, and other districts. Makers of all’ plates. The pig iron complain of the lack of d » and ja r consumption, with prices tending upwards. Shipping 
mines have had great cause of complaint, and ati have, concern- owners are only doing a moderate 
ing the competition from the steel- igs, whose prices—in ; 
Some cases never before so low—have prevented all-mine makers 
mines have lost between . to on the year, are From our own Correspondent. 
now 55s, to 60s. nominal ; medium qualisies have lost nearly 5s., (From our own Correspondent.) ¢ 


and are now 42s. to 45s.; and common pigs have lost almost as Manchester.—Business ma now be said to be practically sus- 

ee urnaces producing medium common ity is ve iven out week for pressing requi ts, 
here kaw boon bapa fr pressing requirements, 


satisfactorily settled. There are three different seams of coal at 


. but there , 

4 = Worsbro’ Park, and during the summer the company found it un. 

The business of the week has been of a tame sort, having | 1 forward delivery are reported, but these are only to a very : adie be ; 
been confined mostly to the clearing off of for the delivery limited extent, as in eases consumers have not yet been able ond 
4 of which buyers have during the last two or three weeks been | to take their deliveries of iron already bought, and with iron still mulated a scheme with the view of 4 = Pode! No 4 
: - The mills and forges have been engaged pretty full | to come in which will cover their probable requirements over the ment was effected, and early in fegsuntes the ten enamaed inte 
time, but the ion of work which has now taken place will | first two or three months of next year, they are indifferent about iffe seam. turned mh and with them those employed in 
in many cases be of longer di than usual consequent upon entering into further contracts at t ¢ basis on which the other two seams. After the strike had lasted ten weeks, the 


Sheet makers report the largest reserve of business, but the 
duction this month has been much less than the average at 
time of the year, export orders having fallen off to a greater 

1an home requirements. uent upon the holidays, there | which are put forward by buyers when they are disposed to give 
will this week be no meeting of ’C in Birmingham, and the | out orders. Lancashire pig iron makers are even asking an 
gathering in Wolverhampton on Wednesday will, it is anticipated, | advance of 1s. to 1s. 6d. per ton upon current rates for anythi 


non-union men employed by the com returned to their worl 
to the great of the: 


i 


men are at present under remand, charged with partici; in 
the attack. The directors were, perhaps, less dis ny ta 


of a urely formal character, and devoid of any real business. like extended deliv into next year, and the average present ; 
A few of the works where fair orders restart | quoted prices for local and district brands delivered coed) te the 
cney unin, at about 41s. for forge and 41s. 6d. to 42s. for | ¥i™ eld on the 19th inst. The company was represented by its 
remain closed the whole of next week Meanwhile repairs to plant foundry, less per cent.; but there are some district brands Mr. Smith—Mr dit one of the 
and aac tine will be carried out. which could be t readily for delivery equal to Manchester directore—and eth “the is r of the oul 
are Without alteration on the week, though compared with | well over next year at about for forge and 40s. 6d. for f , . Fr : 


i 
i 


say & month ago, actual prices have fallen in some cases 2s. 6d., | qualities, less 23 per cent. In outside brands there is some under- secret: orksh bendese? intervie 
and in other cases 5s. per ton. Common sheets may now. be ing, but this chiefly amongst dealers or holders of second-hand 
bought down to £6 10s. for merchant singles, though the general lots who are prepared to come below late rates to effect sales, the odin 's terms, and Pee to back to work, the 
Ghotation is £6 15s. to £7. £6 10s. is asked for good medium bars, makers of Scotch and Middlesbrough iron in most cases still hold. | CO™P®2Y find for he of thom 
for ordinary, and £5 10s. is the minimum for common. £6 to ing pretty firmly to their prices. The ufactured iron trade Pthe nd w diffoulty is ont of e way, and the Main 
£6 5s. and £6 10s., according to quality, is asked for hoops, and | continues very quiet, with prices dispute takes its place. Here the hands, some 1200 men boys 


practically 
£5 15s. and rather less for gas tube strip iron. Nail rods are easier qualities of bars being obtainable at £5 10s. to £5 1 "3d., have received a fortnight’s notice. The men state that the revi. 


“| because of the recent drop of 5s. per ton in Belgian sorts. made hoops at about £6, and sheets at about £7 per ton | : 
Noodford black sheets of 20 b.g., delivered to outports, are | delivered into the per cont, to reduotion of from 
i £8 5s., 21 to 24 b.g. £9 15s., 25and 26 g. £11 5s., and 28g. £11 | ‘The condition the engineering trades remains much the same ave colliers are very deter. 


mined in their ution not to accede to the masters’ desires ; but f 


as last rete’, except that there is the usual extra quieting 
h the ol as a further interview is to take place with the manager, 


down wit! the year, and at many works hands are 


suspended in anticipation of the for the holidays,’ close 
£15 10s., and £16. Siemens-Martin steel sheets are uoted £13 | whic! in some cases are likely to ex: over more than the corlous the 
for 20 g., £14 10s. for 21 and 24°g., £16 for 25 26 g., and customary been singularl free from disagreement during 1884. ‘ 
£16 10s. for 28 g. : T have recently referred to the rather sith | ‘The coal taken by rail to the London Ist Jan 
Advices from Melbourne state that when the mail 1a ge regard to the future put forward in the reports of the to 30th November is stated at 6,200,000 tons, making, with that sent 
é nised iron was moving off uietly. ranged 9 to es union societies, and this -is still further set by sea, a total of 10,000,000 with the correspond- 
£21, according to brand and Bars and rods were quoted | forth in the annual of the Manchester and Trades’ | ; dioven months of 1883, this is a decrease in the coal sent by 
at £9 to £9 10s., but the le doing was moderate. Sheets Council, who state that they cannot much for the prospects of +. es to the extent of 210,000 tons, th h sea-borne coal has 
: had been quitted at £11 10s: for Nos. 8 to 10, and hoop iron at trade during the coming year; the ou do not regard as inebennadl 160,000 tons—making a net decrease of 30,000 ton, 
from £9 10s. to £10. Fencing wire was in rather better request at a ht one, and although they hope it may be better than they aeten i eee uali has averaged in London d. 
£11 10s. to £12 10s. anticipate, they are inclined to think that the present di 1884 2s. 7d. wner Li 8d ton less in rea 
At date there are not many large contracts falling to the lot of condition of trade will continue for some time longer. With regard value than ‘in 18 The seneral folli off in the railway- 
the 


to nearly 2000 tons of iron. That confidence is felt in the future 
of constructive engineering business is evidenced by the 


atteislens sea from the Tyne is less than half the cost from a 
and new works that are here and there in hand. ily approech 


y rail. It is satisfactory to note, though there has ome 0 falling 
& new and extensive roofing and bridge works is rapidly a x3 
i completion, and has been erected by Messrs. Rubery ers, 


disinterested advice, but it comes in rather sr shape. 
The recent visit of the Secretary of State 


now about, and which used to afford a large amount of work to —to the works of Sir Joseph Whitworth and Co., of A loch] enaimantt firm is understood to have booked a 
unportant firms in this district, are on this occasion to prove na ly ag ¢ supposition that some of the ee oe | Hog A 
of less to South Staffordshire engineers, orders for war materials in connection with armaments heavy order for plant for manufacturing heavy This 


i . Sir 
largely the material for the guns built by Sir Wm. Armstrong 
and Co. for the Government, as will have been seen by brief para- 
graphs occasionally a ing in my “ Notes,” and I have at times 
given short descriptions of the extensions which have been carried 


td 
out at the 1 e ironworks at O ent w, which will show that they the famous hematite ore mines of the Bilbao mountains. A Shef- 


field company is believed to contemplate la ‘a down a heavy 


that may be required. 
It ma now be considered that there are practically two schemes 


definitely put forward for the im oft the waterway | ia 


Trade during 1 out, with one or two exceptions such 
as armour plates and railway rolling stock—what Sir ohn Brown, 


work of this class is now in hand which is intended for torpedo ma 

construction. 

: The Birmingham Chamber of Commerce have decided to sub- 
scribe to the newly-formed British Commercial Geographical 


In the coal trade, although there is still a generally very 
tone for the time of the year, there has been rather more 
motiv during the past week. In house fire coals, the recent severe 
Arthur H. Cham’ erlain, who ided, said the inqui 
duct they would have in the use of compressed air be 
air, whereas from a gas engine they got a mixture which was any- 
i but pure ; from steam boilers there were ashes and clinkers 
smoke. Besides, they would be saved 
sions, and the anxiety they felt regarding these boilers. Professor 
Henry Robinson intimated that compressed air could be turned 3 


selves just able to clear off the 1888 orders. American —- 

tion in razors and high-class cutlery pas 0 ilure. 
incipal silver and electro-plating firms have also done fairly well, 

sevi exceptional orders for the Nile being 

the lines forthe year. Thedroughtin Queensland has seriously aff 


Pp 
and of engine fuel for steam purposes, have also been getting in 
extra stocks in anticipation of the usual of the — 
There has, however, been no actual activity in e, and pits have 
still only been runni i i i 


if 


the Shanghai indents will reflect the evil effects of war in commerce, 


would in event of a fracture 
provision co e against the stoppage supply to the | peti 
distriet by the action of automatic valves at short intervals, which 


Mr. Andrew Lupton states that twenty ears ago he had erected in | 5s. 6d. to 6s.; bu 
a mine a 20-horse power engine fitted i 

apparatus. It was working to this day, and now they had 100. 
horse power altogether at the same colliery transmitting power in 
a like manner. ince then, however, he had designed air compres- 
sing apparatus on a much larger scale. The largest engine he had 
designed. was 100-horse power. Compressed air could be carried to 


meegcks must, be almost cleared out, and store-keepers have 


i 
i 
i 


: 


and the three great gun- 
expect continuous orders for heavy forgings in 


i; 
i 


HE 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
fron trade is in an almost lifeless condition, 
to 


and it is not 4 fi 
Somered. erchants are still offering No. 3 g.m.b. at 35s, 


5 
i 
3 


PLEASANT item of news is the announcement that the agate 
i between the Barrow Hematite Steel and Iron Company and its 
5 were returning home on the 27th of November an attack made 
: upon them by men and women, and several were injured _Sixtoc 
Bhd the warm summer, and particularly to the Warm 
Fecelved Irom workmen who have gone out, 
Dooked. Kecent work includes market and station roofs, | they have every proof that trade in the colonies is very ‘The coal Yor 
river bridgework, and internal ironwork for new warehouse erec- | depressed condition, but they urge that there is every reason to | _ low, bet the nails companies still imnose the he tariffs 
4 tions. One station roof being built in the D send out agricult~ral labourers and those conne od _with farming | tow, ge by 
| 
cal 
; here some time ago ing the productive powers of our local q 
| which emanate from some other part ofthe king en the 
dom of slackness in the electric engine and bf as they should require. Spain | 
find no echo in the accounts of current trade rendered by Elw: pune a 
and Parker, Wolverham ton, formerly the Wolverhampton Electric 
Lighting, Storage, onl Engineering Company. This firm have 
more work in all their departments than they can get through, and tne 
prospects are excellent. Amongst the engines they are now pro- | ment in the construction and finishing of ar ee feveroped to i the possible requirements of our Govern. 
ducing is one of 200 nominal horse-power, or 400 indicated horse- : — 
power, for use at their own establishment. One of the needs for 
which it will be employed is heavy testing. ’ 
The demand for railway fastenings continues depressed, and 
makers of these goods are only quietly engaged. Coach and | Mancnests »* scheme h eady been pretty fully 
carriage and wagon bolts and nuts, engineers’ bright bolts, and other | described, and brief details of the eee improvement of the | [iy — oon U CERT th, predicted. He regarded : 
lighter bolts, are, however, selling fairly well. The Colonies figure | Mersey and Irwell navigation were recently given in the | « the trade prospects for in66 es vert’ gloomy.” 5 Perhaps there 
at date amongst the export buyers In the mns of THE ENGINEER. The latter scheme, which it is esti. paar when more work was done for less’ money. 
£32 4,000, ‘enti share- {Tn many departments there has been nothing to complain of in the 
heb of the Bridgewater Navigation Company. scareely | volume of work, but the price has been so lean as scarcely to leave a 3 
© that both of these projects will be carried out, it remains fit. Leading firms, whose fame is world-wide and who are scarce! 
be seen which of the two ‘schemes will commend itself as the fluctuations, readily admit that the 
most feasible for securing an means of water carriage them; with limited connections who have to struggle for 
A meeting of manufacturers held in Birmingham last week, | between Manchester and the sea for the important trade of the business, have felt the depression keenly. Our chief cutlery firm, 4 
Poms zenly Tesolved to support the Birmingham Compressed Air | district who employ 3000 hands, inform me that the Bombay and Celeutea ; 
a demand for razors has been remarkably well sustained ; but owing 4 
to the drought they have been unable to get a sufficient number of 
blades ground. A be end of he: 
—— As yet the Franco-Chinese difficulty has not adversely ti 
Was There was little foes thot | ‘of fluenced Sheffield trade: b 
tors here. For Lancashire coals, best qualities av disoui ilar] ted nd Cairo d 
has been languid, and America, absorbed in its Presidential contest, 
Sd. to 30. 8d. per ton atthe pit. aly fiat owing to uncertainty in regard to the 
a is also expected with Australia. Our — mills, which b 
have been running extra time to complete orders for our own : 
pare any loss of power. ‘These Government, are certain to ed 
advantages should gain for the new power many adherents in such 1 4 
a town as Birmingham, which depends so largely upon the multi- here 18, however, only a dull demand gener; y : 
plicity of its industries. Barrow. 
d Messrs. Strauss and Co., metal merchants, of London, sued last | which for ¢ 
week in the Queen’s Bench Division. the well-known Muntz’s Metal | tite iron t 
Company, Birmingham, for damages for breach of contract. In | as agli 
November the company contracted with Messrs. Strauss for the | not 
supply of 100 tons of best selected copper, the deliveries to extend | far 
into rag No complaint was made until 25 tons forming | com 
the last but one lot was sent. The company then alleged that the | de Od. 
tie disposable in their own band nd are not inclined 
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to reduce their prices, They have in certain 
cases sold at 36s. 3d, for delivery over the first 
quarter, and that is the lowest they are prepared 
to take for the present. For delivery to the end 
of June they ask 3d. to 6d, per ton more, but 
consumers show no ss to buy ahead. 
Forge iron can now be at 34s, per ton. The 
supply has been greater lately, the finished 
ironworks are taking less, hence the falling off in 


There is no sale for warrants at the quoted 
price of 35s, 9d. and 36s. per ton. 

The stock of Cleveland pig iron in Messrs. 
Connal and Co.’s store at Middlesbrough has not 
altered during the last few days. 

Exports of pig iron have proceeded at only a 
moderate rate this month. A fair quantity has 
been sent to Scotland, but very little seems to be 
required for the Continent, Up to the 18th inst. 
the shipments were 40,047 tons, as against 55,158 
tons in the number of days in 
November. 


Very little is being done in the finished iron 
trade, most of the works closed until after 
the holidays, Such orders as have been given out 
have been at the rates ruling for some months 
past. Good specifications of girder or ship plates 
can be placed at £5 per ton, whilst for small Icts 
2s. 6d. more is asked; angles are £4 15s, to 
£4 17s, 6d., and bar iron £5 2s, 6d. to £5 5s.—all 
free on trucks at makers’ works less 2} per cent. 

Meetings were held last week by shipbuilders 
on the , Tees, Wear, at Hartlepool, and 
Whitby, to consider the advisability of giving 
notice of a er reduction in wages. The men 
ten months, and are nat ly 8 
to any further reduction. oe 

The outlook in the shipbuilding trade is cer- 
tainly better for the New Year. Several orders 
for new vessels have been given out lately, On 
the Tyne alone about a dozen have been placed. 


Messrs. Andrew Leslie and Co., of Hebburn, have 
received orders for two vessels, and Messrs. 
Dobson and Co., of Low Walker, for one. It is 


also said that Messrs. Palmer’s, of Jarrow, have 
secured some orders. The new shi of 
Messrs. Skinner and Wood, at Bill Quay, is to be 
opened shortly. Some orders for marine engines 
have been given out, and more hands have 
set on at several of the marine engine works. 
Messrs, Gray and Co., of have 
built eleven vessels durin; 


launched twenty-one —-> of 37 


last Pg * At Middl ugh Messrs. R. Dixon 
and Co. have built twelve vessels, of 6731 tons, as 
compared with 30,720 tons in 1883. Messrs. 
Creggs and Sons have turned out two steamers, 
with a tonnage of 2466, as against four vessels 
last year, with a capacity of 4781 tons. 


The progress of tri 
marked. Almost all the 


t 
cloee “os in a line, each over its own 
crank, e slide chests are placed side by side 
the starting platform, and the slides 
by ent somewhat 
lair and 


deration. It is obvious that they would 
be costly if made in one piece; and 
it be essential in most cases to carry 


of 


the shaft proper, thus uniting them into one, 
other cases the cranks are made separate, and 
shrunk on to the crank pin as well as on to the 
shaft itself. In the case of a built-up shaft it is 
obvious that a portion only, say a crank, a crank 

, and one intermediate length, need be taken 

sea as spare parts. To facilitate partial 
renewals at sea or in foreign ports, where con- 
venience for shrinking or unshri might not be 
forthcoming, a plan has been devi 
intermediate lengths of shafting are finished with 
solid flanged ends, which are let into correspond- 
ing frecesses turned in the outer surface of each 
crank cheek. A series of bolts, with countersunk 
heads on the outsides and partially recessed nuts 


on the insides of the cranks, secure the latter to | shi 
tersunk 


the intermediate shafting. The coun 
heads permit the bearings to be brought close to 
cranks, By this arrangement a new crank, 
taken as a duplicate, can be substituted for a 
broken one without any appliance or skill other 
than are to be found in any engine-room. The best 
peer which have yet oe obtained from triple 
ion engines are equivalent to a consumption 
of a trifle below 1°5 Ib. of coal indicated 
horse-power per hour, which may be considered 
% be a saving of 15 per cent. over the best 
ordinary compound engines now in use. Joy’s 
valve gear seems to be steadily making its way, 
and, indeed, it seems not unlikely to Hered 
altogether the combination of excentrics and 
links which, as a valve gear, have hitherto 
been considered incapable of improvement, Mr. 
Joy’s last triumph has been the adoption of his 
gear in the engines of H.M.S. —_ a fast 
cruiser ye turned out of 
Surely 


whereby the P 


its work in such an important case, and if it has 
the confidence of » conservative, and even 
timid, authorities as those who regulate the con- 
struction of the engines of her a ships, 
must be a wide field of 
y steam engine users gene P ving lo 
been a resident in the Cleveland district, Mr 
Joy is heartily congratulated, and his long de- 
ferred success is much rejoiced in by his old 
friends in the North, : 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

TuE Scotch iron trade in the past year has, in 
some respects, turned out better than could have 
been anticipated. At the commencement of the 
year there was an almost complete collapse in a 
number of departments of manufacture upon 
which the iron industry is very largely dependent, 

in these circumstances the amount of busi- 
ness done has been very considerable. Taking 
the average of years, too, the present year is by 
nv means among the worst, except in the matter 
of prices, which have been lower than usual. The 
shipments of Scotch pigs coastwise and abroad 
show a falling off amounting to 100,000 tons. Of 
that quantity about 95,000 is due toa decline in 
the exports. The United States and Canada 
have taken 54,000 tons less of ofr iron than they 
did in 1883, while 20,000 less was sent to Italy, 
and 10,000 less to France. There is a small re- 
duction in the stock of pig iron in Messrs. Connal 
and Co.’s stores, compared with that at Christ- 
mas last year. The speculation prices in the 
warrant market have fluctuated between 44s. 104d. 
and 40s. 10d., the latter being the lowest figure 
quoted for a series of years. Makers’ iron was 
also lower than in 1883, although the prices of the 

ial brands were relatively much better than 

ose of warrants. 

In the past week the market has been quiet. 
There tone a few days ago, 
but a very s business took place. arrants 
were quoted on Friday at 42s, cash. On Monday 
transactions occu at 42s, 3d. to 42s. 44d. and 
42s, 4d. cash. The market was somewhat firmer 
ro with business at 42s, 44d. to 42s. 6d! 


The restricted demand for makers’ iron has led 
to a further slight reduction in prices, which are as 
follow :—Gartsherrie, f.o.b. at Glasgow, per ton 
No, 1, 52s. 9d.; No. 3, 47s. 9d.; Coltness, 57s. 
Langioan 57s. 6d. and 52s. 6d.; Sum- 
merlee, 57s. and 47s. 3d.; Calder, 53s. 6d. an 
48s.; Carnbroe, 50s. and 47s.; Clyde, 47s. 6d. and 
44s.; Monkland, 44s, and 4is. 3d; Quarter, 43s. 
and 40s. 9d.; Govan, at Broomielaw, 43s. 3d. 
and 41s.; — 6d. 52s.; 
Carron, at emouth, 49s. (specially selected, 

6d.) ond Kinneil, at Bo'ness, 44s. 6d. 
. Gd.; Glengarnock, at Ardrossan, 49s. and 
.; Eglinton, 44s. and 41s, 3d.; Dalmelling- 


REF 


req' — are now in many cases 
not much above those of iron, and the greater 
lightness and durability of the material are fast 
giving it the preference over iron. The value of 
the manufactures me ry abroad from 
the year exceeds 
£3,000,000, and is within several hundred thou- 
sand pounds of that of last year. As the prices 
are now so much smaller, the figures argue that 
the shipments have been quite as large as they 
were in 1884, They include large numbers of 
locomotives sent to India and Australia, and an 
enormous amount of sugar crushing plant sent to 
the pa in different parts of the world, 
besides much railway material, pipes, sewing 
machines, and other articles. There has been a 
very marked reduction in the quotations of malle- 


able iron ouies the year. 
The coal le is quiet, and prices are difficult 
to maintain. The abi ments from the whole of 


the Scotch ports for the twelve months t 


This makes one of the most lasting of fires, and 
with little smoke. There are two kinds of an- 
thracite coal in the. market, one such as the 4ft. 
steam —the Cyfarthfa, Merthyr Vale, Harris 
Navigation —and the anthracite of West 
Glamorgan, which is in favour by maltsters; but 
this latter coal no London housemaid would try 
to light. : 

The coal trade. is still bad. In one district I 
hear of three turns a week, in another of only 
two. The ironworks districts, the Rhondda, and 
a good part of Tredegar and neighbourhood, are 
all suffering more or less. The chief sufferers 
are those doing a foreign trade; so there is this 
curious m of things, that in one v a 
colliery is full of work, and in another, a few 
miles off, colliers are almost idle. 

Taking the whole of the collieries, the export 
forcign from Cardiff was a little better last week, 
totalling over, instead of under, the 10,000 tons. 
So far the prospects are fair for a total of seven 
million tons of coals exported from Cardiff during 
the year 1884 to foreign destinations. This will 
only show a small in, comparatively, over 
sanguine hopes that a much larger wi 
have been reached; but the last quarter has been 
a bad one. 

Taking coastwise and bunker coals, we shall 
total nine million tons for the present year’s 
shipments at Cardiff; and, in the face of all 
grumblers, this must be allowed to be a respect: 
able trade. 

There has been a complaint at Newport and 
Swansea of decreased e—rather un ly 80, 
as the rule is a pressure for despatch previous to 


THE PATENT JOURNAL. 
ondensed from the Journal of the Commissioners 0, 


*,* It has come to our notice that some applicants of the 
P Sales Department, for 
have caused much wnnecessary trouble aud annoyance, 
both to themselves and to the 
giving the number of the page of Tae Encinzer at 

the Specificati ire is referred to, instead of 


to the pages, i 


Applications for Letters Patent. 
*.* When patents have been “comm! ” the 


16th December, 1884. 
16,493. OLp Raits into Fiat Piares, 8. W. 
Smith, Coven 


ith, 4 
16,494. Boots and Suogs, L. O. Michael, Birmingham. 
16,495. Mera.iic Bepsteaps, C. Meason, Birmingham. 
for Bicycies, &c., 8. Martin, Bir- 
ming) 
16,497. Srurrine Bens, C. Fell, Manchester. 
16,498. PortaBLe E.ecrric Lamps, A. V. and G. F, 
, London. 
16,499. Cravats, P. Ford and O. Schultze.—(4. 
Kiehnle, Pforzheim.) 
16,500. SzpaRaTinc Sussrances from Grain, 
J. Clayton, Manchester. 
16,501. Sprinc Sucar-tonos, J. J. Rugg and A. W. 


rr, 
16,502. DirFeRENTiAL Pouuevs, G. Billingham, Roch- 
16,503. Rorg-privine Gear, J. Wainwright and G. H. 


the Christmas holidays. 

Mr. Bedlington and others have been named by 
the coalowners to inspect Ynyshir Colliery, the 
place selected for the test shot firing experiments. 

The colliers at Trecynon have agreed to join 
the Miners’ Provident Fund. Iam glad to see 
this society making such good headway. 

The 1st of January is named for the connection 
between Castle Pit, Cyfarthfa, and the new line 
to Quaker’s Yard to be opened. I hear rumours 
of the possible De ey! of a neighbouring 
railway by the . The destiny of the Taff is 
to swallow up the smaller lines, and with its great 
docks there will be good scope for the unques- 
tioned vigour of its administration, with the 
addition of Mr. W. T. Lewis to the directorate. 


be one of the 
Davies, Llandinaur 
E. 8. Hett, Frazer, and Riches. 
principals. Capital £400,000, in £100 shares. 

The iron and steel works are moving a little 
better. I note more promise at Dowlais; but for 
the next week it will be a case of silent mills and 
— in most of the works. 

in-plate is quiet, but prices firm. Makers are 

rigid at 14s. and 14s, 3d. 

The Machen Company, with collieries, &c., has 

started under capital auspices, 


largest in the Principality. Mr. 
— Ocean 


Raitway AccrpENT.—An accident occurred on 
the South Devon section of the Great Western 
Railway on Saturday morning, and although no 
serious e was done, a signalman has been 
suspended from duty. A pilot engine from Totnes 
Station had assisted a fast goods train to Rattery 
and was waiting on the down line for the signal 
to return to Totnes, when the ordinary passenger 
train which leaves Exeter at 7 a.m. was’ seen 
approaching, and before it could be stopped had 
run into the pilot engine. The re- 
ceived a severe ing from the collision, some 
of them being bruised and cut by being wh 
off their seats. 

THE COMMERCIAL ADVANCE OF THE EDISON 
System.—The report of the trustees of the Edison 
Electric Light Company for the year ending Sep- 
tember 30th is in print, and says the past year 
has been an important one in the way of progress, 
and especially in the readjustment of relations 
which had grown out of the past. One item of 
consequence was the arrangement made with 
the Isolated Company, regarding capieting work, 
whereby the annt expenses of the Edison 


in round figures to 3,250,000 tons, showing a re- 
duction as com with last year of about 
245,000 tons. This is not a great difference con- 
sidering the depressed condition of trade. There 
has, however, been a marked diminution in the 
domestic consumption, both in households and in 


ies. 

At a meeting of the Mining Institute of Scot- 
land a few evenings ago at Hamilton, Mr. Robert 
T. Moore read an interesting pe r descriptive of 
some collieries in Saxony, and the chairman, Mr. 
Jas. Smith, afterwards noticing the existence of 
@ mining academy in that country, said that this 
was a t+ want in Scotland, and a point on 
which they might well imitate the Germans. Mr. 
Ralph Moore exhibited a Pennsylvania blasting 
tube, in which the hollow tube was inserted in 
lace of the usual needle, while it is stemmed 
round about, and on a squib being put into the 
mouth of the tube, the charge explodes at once. 
A paper was also read by Mr. David Hamilton on 
Goal Mining in Pennsylvania,” the discussion 
on which was adjourned. 

The new shipping launched from the Clyde 
ipyards this year measures 299,000 gross ton- 
nage compared with 418,000 tons last year. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

CoLONEL SHAKESPEARE has written to the 
Times advocating the disuse of anthracite coal 
for household og pony there is a good deal 
of truth in what he says as to the exclusive use; 
but to avoid smoke it is the only coal that is 
available. The worthy Colonel—who is interested 
in the Welsh steam coal-field, and in the anthra- 
cite, or semi-anthracite, district too—complains 
of the intense heat given out by the anthracite 
coal, and its evil influence on bars and grates, as 
well as health. He should try a compromise, 
and one that is effectual—a lessened draught b 


Gis oan bo treated do large steam coal 


a “sieve plate” at bottom, thena fire made up wi 
banked with small bi ous, 


© y are d from about 100,000 dols. to 
25,000 dols., exclusive of unusual legal or other 
expenses, The Edison may has °F ie- 
interest of 51 per cent. in the capital of the 
Isolated Company. The profits of the latter 
were 35,000 dols. the first six months of 1884, 
and are estimated the same to D ber 31 


16,504. Preventinc the Ratriinc cf Wixpows, H. 

16,505. Maxine ScREw-H Philliys, Bir- 
(OOKS, 18, 


16,506. Kure and Forx Rest, J. Clark, Glasgow. 
16,507. Gas-PRESSURE ALARM, H. W. 
Bishop, Tamworth. 
16,508. FuLiine, &c., Macuiwery, M. and T. Kirby, 
16,509. Lever for Opentxe Sweiis of Orcans, A. M. 
Richardson, Great Malvern. 
16,510. Macuines for Boots, F, G. Myers, 


Northampton. 

16,511. Rois for Corn, F. G. Myers and 
Mobbs, Northampton. 

16,512. Surptyinac Lamps with O11, J. Millard and T. 
W. Arthur, Dublin. 


ur, 
16,513. Ostaninc Motive Power, W. Rockliffe, Sun- 
derland. 
5,514. Purmryinc Sewace, P. Smith and R. Wild, 
Manchest 


er. 
15.515. WzicHine Spoon, N. Stevenson, London. 
15,516. —— W. P. Thompson.—(C. M. and J. 


16,517. Copyrxe Paper, &c., F. Rust, Liverpool. 
1618. Maxine Grease, M. W. Hydes and J. H. 


illiams, Liv: 

16,519. TRaNsFERRiING Prixtinc, A, Hentschel and J. 
Vv. E. Taylor.—(A. L. Damkohlers, Berlin, and C. 
Weber, Berlin.) 

16,520. TIMEPIECES, G. C. London. 

16,521. Rerriczratine, N. W. Condict, jun., and T. 

London. 

16,522. Lanterns, &c., C. J. Davis and T. C. J. 
Thomas, don, 

16,523. Fire-crates, R. Holmes, London. 

EmpLoyinc WaTER as an AUXILIARY FuEL, R. 

. Marchant, London. 
16,525. Steam Enoines, R. M. Marchant, London. 
“4,526. and Larcues, F. J. Biggs, 


16,527. Locxine the Nuts of Screw Bo: A. 

and J. D. Morrison, London. 
16,528. Burrons, F. Devoney, Glasgow. 


16,529. Sarery AXLE, J. and W. H. 8 ooner, 
mal ham. 


ing! 
16,530. Foipine Steps, W. J. Gwynn, 
16,531. WeLpLess Cuain, G. Allan and H. M. Gregory, 


Corngreaves. 
16,532. and Corton, R. Clegg, 
Manchester. 


16,533. Compounp Enornes, H. E. Newton.—(C. C, 
Worthington, U.S. 

16,534. WiTHpRawine Water from Steam CyLinpERs, 
H. E. Newton.—(C. €. Worthington, U.S. 

16,535. Sappixs for &., W. G. lord, W. 
J. Winder, and C. H. Freeman, 

16,536. Caso Parcess, A. J. Boult.—(M. 
Clark, U.8.) 

16,537. Hoop Fasteners, N. Newman, London. 


Blackman, London. 
— Heatine Apparatus, A. J. Boult.—(Z. Z. Gold, 


16,541. Accorpgons, H. J. Haddan.—(L. A. Klepzig, 
16,542. Cravats, H. J. Haddan.—(W. F. Frey, Pforz- 
hei 


16,543. Warp Lace Macuines, J. Hudson and J. 
Jardine, London. 

16,544. Toastine Fork, F. M. B. 


London, 
16,545. Mera Castinos, W. R. Lake.—(8. 


st, 

making 70,000 dols, for the year, which is equal 
to nearly 10 per cent. on the stock. This amount 
is needed to make up the company’s deficit. 
There is greater promise of income from local 
and licensed lighting companies. There are 
eighteen of these companies having central 
stations, three being in Massachusetts, at Brock- 
ton, Lawrence and Fall River. The licensed 
company in New York earned a profit of 
10,429°46 dols. in the first quarter of 1884, a profit 
of 7251°57 dols. the second quarter, 3873°46 dols. 
the third quarter, and an estimated profit for the 
fourth quarter of 9600 dols. The net loss in 1883 
was 4457°50dols. The capital of the New York 
company is 1,000,000 dols.; and its capacity 
13,000 ps. The Brockton Company earned 
6634°19 dols. during the fiscal year, which was 
380°29 dols. less than the ex! Its capital is 
100,000 dols., and it has lamps, with capacity 
for 3200. Statistics of the Lawrence Company 
are deficient, but it appears to have increased 
its lamps from 1461 to 2440, to have earned 
nearly 1100 dols. in —— with expenses 
700 dols. to 800dols. The treasurer says he is 
confident of making 4 per cent. the last six 
months of 1884. The capital is 65,000 dols. and 
capacity 3200 lamps. The capital of the Edison 
parent ve uric » being 1,080,000 
dols., of which 553,517°60 dols. is paid for in cash, 
347,450 dols. is assured to T. A. Edison for 
tents, leaving 179,033 dols. in the treasury 
oD Mr. Edison, &c. The balance sheet shows 
the book debits and credits to be 1,720,346°32 
dols. The credits, consisting of 900,967°60 dols. 
capital stock paid in, 761,108°14 dols. in licences 
from sub-companies, 43,654°92 dols. dividends and 
royalties collected and 14,615°66 dols. in accounts 


yable. The stock of the Edison Company is 
dow 40 bid, 75 asked.—The Electrical W 


US.) 
16,546. InpicaTinc Time, W. R. Lake.—(J. Lindauer, 
US. 


16,547. Forminc SHeer Meta, Tuses, E. Jordan, 
New York. 

16,548. TricycLes, D. Craig, London. 

16,549. CHENILLE, J. Hood, London. 

16,550. CRUSHING, P. Jensen.—{(@. V. 
Reumert, Copenhagen. 
16,551. Cuarcine SyPHons with Beer, P. Jensen.— 

(F. Heymann, 
16,552. Boxers 
Chalmers, Londoh. 
16,553. Hose Coupiines, E. Nunan, London. 
16,554. ELECTROLYTICAL SEPARATION of MeTaLs, A, M. 
Clark.—(B. Moebius, 
16,555. REFRIGERATORS, A. M, Clark.—(H. von Rom, 


Stuttgart.) 
16,556. REFRIGERATING Apparatus, 8. Pitt.—(R. P. 
Pictet, Geneva.) 
VoLaTiLE Liquips, Pitt.—(R. P. Pictet, 


eneva., 

16,558. REFRIGERATING Apparatus, 8S, Pitt.—(R. P. 
Pictet, Geneva.) 

16,559. Gratines for Sewers, &c., C. A. Hutchings, 


London. 

16,560. Enaines actuated by the Exposion of a mix- 
ture of Gas, E. Edwards.—(L. A. de Coster, ) 

16,561. SteaM Boiters, H. Turner, London. 

16,562. Boots, G. W. Spence, London. 

16,563. MecHantcaL Toy, G. F. Lutticke, London. 

16,564, MecHanicat Toy, G. F. Lutticke, Loudon. 


17th December, 1884. 


16,565. Preservine the of ANIMAL, &c., 
Supstances, B. H. Thwaite, Birkenhead. 
VeLocipeve, &c., Lamps, J. Lucas, Bir- 


16,567" for DyNAMO-ELECTRIC MACHINES, G.. 
Hookham, Birmingham. 
16,568. Recistertnc the SurpLy of CoMPRESSED Arr, 


for Transmitrinc by Post, W. B. 


J. Sturgeon, London. 
16,569. Traps for Rats, &., J. Leiper, Rhyddian. 
16,570. Cocks and Watcues, E, H. Waldenstrém, Man: 


chester. 
16,571. Om Cans; C. Phillips, Aston, 


rice. 4 
mistake has been made by looking at Tus Encineer 
a Index, and giving the nwmbers there found, which only 
lace of turning to those pages and 3 
the Bpecifeation. 
The Davies Scot Company, coalowners and g 
toe. — coke manufacturers, has been registered, and will 
Co, have 
+ seven ships, equivalent to 10,344 tons. , 
Last year their tonnage was 21,199, Messrs, 
Irvine and Co, have built three vessels, amount- 
to 31 inst a to! of 8269 
. 6d. and 44s, 
The year’s business in malleable iron and 
general iron and steel manufactures has been 
very considerable. It appears from the official ———— 
juiries lately received by marine engineers have | returns of the shipbuilding trade that the quan- 
been for this class of engine. The various makers | tity of mild steel employed in the construction of ; 
at the North-Eastern seaport towns have been | vessels has been quite as large as last year, in : ’ 

: giving special attention to the subject, and per- | proportion to the whole tonnage launched. For 
ecting types having each certain advantages or | a variety of other purposes, too, steel is in grow- 7 

F peculiarities of detail. Messrs. T. Richardson 
and Sons, of Hartlepool, for instance, claim to i 
be able to produce a triple engine which requires 2 
no greater length of engine-room than would 
an ordinary compound engine of equal power. 

Co., of Stockton, have adopted the plan of 

simply adding an additional cylinder to their 

ordinary compound engine, the bed-plate below . 
prolonged proportionately, and another 

added to the shaft. Messrs. Westgarth, Pauly, J. J. 

English, and Co., Middlesbrough, have also 
ode od 16,539. Disinrectrsc Racs, 8. W. Parker and H. 
ment. The construction of the three-throw crank : 
shafts of large dimensions now needed for marine ; 

; engines is a matter which demands fresh consi- 

4 To avoid, or rather to minimise this liability, 

. built-up shafts are coming more and more 

a into favour. In some cases the entire crank, | iam 

4 with its two cheeks and crank pin, is made asa . 

4 steel casting, which is shrunk on to the ends of 

| 
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16,572. Appircatiox to the Cranks and Pepats of | em and of coun’ when full the | bination, with the outer case, of an adjustable inner | combined ejector and injector, substantially as shown. 
, thi 
to Renper the Tarnow INsTaNTANBOUSLY tank or tanks when empty. traverse wheels of different size, 


‘althamstow. indica‘ hands, substan 

Mactan be Marks, Hands- | 5978, Morven Powsn W. Tonkin, Lon. | gearing the inlet B, ejectorand injector tubes 128 4, outlet 

‘worth. a fat aide’ motion, composed C, and overflow D, let Al, { 
Merarur ESHES BEDSTEADS, rv) with ports, or their equiv: substantially as 
W. | of oct shown and described. A combined ejector and injextor 
constructed, substantially as described, so that the 
water always enters at inlet B at the end of the 
ejector, and the steam through the passage or port E 
the ejector, whether the jets of steam and water be 
solid or annular, and with a valve or valves to control 


jprocating ons, 
arrangemen’ cranks, levers, and 
16,575. Opsratine the Brusn of whereby the the in the 
and face is facilitated. ragm pumps, 


. iffe, Halifax. injector, by com- 
16.578. or Gran for Bicrours, | Dressed ait te to 


si port .. Various other im: the supply of steam to the ejector and injector, 

Forms, &c., J. Oddy, | ments are belng eighteen claime in G. Messersmith, Wenona, 
specification. Filed February » 1884, 

V4 16,580. Maron and other Boxes, T. Snowball, New- 5080. Rar ey anager Claim.—In a cultivator, a series of curved arms 
ona Ran G London.—Slst December, connected to the beam thereof, and having 
- war inns Burd, (A communication from Gesellschaft fiir Werwerthung tapering or wodge shape, in combination wi 


Stolze von Brfindungen im Bisendahnwesen, Berlin.) 1s. 
with Toracco Lear, | the axles of carriages or wo axles, 
g couse BREAD, Gale, | Sists in the wheel frames able to swing round 
the centre of The sections of the wheel tires 
Srereorrre Puares for Parting | suitably formed to give a radial adjustment to the 
on curves. 


cuENES, A. McCardle, London. axles when running 

Governors for Srzam Encrves, G. B. Rennie, | 5082. Generation, Storace, Distrsution, 
TION, AND UtiuisaTion oF Exexcrriciry, J. & 
16,587. Diswewprators, Bergmann & Schlee, Prussia. Williams, Riverton, N.J., U.&.—31st December, 1883. 

16,588. Coverntnc Sream Borers, &c., to PREVENT 2s. 
Raptation of Heat, C. J. Dunn, London. This chiefly relates to the utilisation of electrical 
16,589. Geanuvc for Force Pues, A. F. Nagle, London. tion of movable for 
unc, &c., Apparatus, J. Smith, G. Roe- | coast defence or for marine It also em- 


5983. Srorace, DIsTRIBUTION, 


Ste iidiams, Riverton, NJ... U.&—Sist December, 1883. 
Mitchell and H. R. Townsend, London. The waste heat evolved by the combustion of fuel 
16,594. Are Formixc in METAL in the ition of minerals, the production of 
* purine Castine, J. Toussaint, London. gas, &c., is w to operate thermo-electric genera- 
16,595. Umprecias, &c., W. C. Edwards, London. tors, the currents from which may be used in a lamp 
PassInG THROUGH circuit or stored in secondary batteries. 
de., W. C. The invention consists principally in effecting the 
16,598. the Fermentation Scum of BEER, or & boards for the purpose of measuring the same, sub- 
ae wi Braxzs, E. J. C. W w. P, | facture by machinery braids, and like fabrics, | stantially as specified shoes which the tecth or shovels, provided with 
th, Londos quae for the passage | 907,710. the clongated alote throughs ts for the 
4 ves arms, an 
16,600. or Srorrenino Borruzs, H. W. | bobbin carriers, said communicating fastening bolt and wooden pin, substantially as and 
an STEaM Borzzrs, P. London, | by two at their longitedinal dis for the purpose set forth, 
middle guide plate being capa 307,884. Arraratus For OpsraTino 
G. H. and 8. Jennings, plocement, the bobbin carrier being moved in Exgcrriciry, Charles J. Van Depoele, Chicago, 
16,008. Nuts for Sckew Bouts, R. Harrington, London. | woke Filed Febrsary 14th, 1 
in conjunction with directing fingers Claim.—The com’ tion of a 


18th December, 1884. 


working 
governed by a Jacquard or other pattern governing or 
Vacuum, &c., Pressure Brakes, H. A. Hoy, controling mechazism. 


therein having two poles 
of ® paar at its o mts extremes, and a central 
a 


6908. Lire Boats, Rars, &c., F. W. Brewster, London. La 
16,605, the of FLovns and mit December, 1888. _, 
16,007. &c., Motive Powsn, E. J. C. Fear, folding up. 


Sream 
16,609. | SELECTED AMERIOAN PATENTS. 


, ome F (From the United States’ Patent Office Oficial Gazette.) tions with the source of power, whereby the three 
Bennett, poles of the core react upon the poles of the solenoid 
¥.—Filed as descri 
P. M. Matthew, jun., Edin- a vivetting ap lectro-maguet cur, suitable electicl connec 
Be Boor Snoz Prorecrors Hildick with the stake ms to cause one umen’ otion 
—— id * = nut M, and horizontal moving sleeve N, ied with to the other, and a tool operated by the motion of the 
8. DrspLaymec Posters and Apvertisements, J. | Screw thread V, arranged to operate tially as moving instrument, substantially 
son and T. A. Moffi 
16,615. Seneemamanen W. Sanderson and T. A. Moffit, CONTENTS. 


16,614. Lock Wasuens for Nurs and Bours, W. Sander- [307,421] 
16,616. Prevertixe Uspce Heartixc of Bearryas, R. 


Tur Enoreer, December 26th, 1884. Pace 
Lerrer and Name Piates Comsrep, C. T. Tue Daxupe Brivce Prosect. No. UL (Ilus- 
Economy or Rattway Consrrucrion uy Lypia. 
16,619. Banzos, C. A. Witchell, Stroud. ESSRS. CANDLE ilus- 
16,620. SHEDDING Moriors for Looms, T. Richmond, + 476 
| H. Haworth, and D. Whi Lendon. Letrers To THe Epiron— 
16,621. PressurE Gavce, J. Murrie, Glasgow. Erricizncy or Fans... .. .. 478 
16,622. Arraratus, T. Rowland, London. Steam Bower .. .. 479 
16,623. ConxscrEws, J. K. Starley, London. Fiow oy WATER THROUGH TURBINES .. 
16,624. CizaNinc Suvxs, T. M Sream URNACES .. 
12,625. GLoves, E.G. Coltman and T. Billson, London. New Docks at Boston. 
16,626. Purirymc For, R. Ro! KQuIPMENT OF THE NAVY... .. 
16,627. Boors and Smozs, E. C. Hutchings, MATTERS... ce oe 
16,628. Lusricatine Suarts, T. ugesburg. 6) Norms aND MEMORANDA os 
from Pirss, &c., J. Johnson, London. ges having clutch teeth P, sleeve Lgapine ARTICLES— 
16,630. Dressinc, SHAPING, &c., Stone, F. H. J. Trier, clutch teeth P}, worm wheel I, to Ramuway Rares... .. .. .. «. 
London. sleeve, shaft with worm gear and Wurrworra Guys tHe “Times”.. .. .. 
16,631. StewcrLiine for ENAMELLED G. J. Rhodes, wheel sleeve ti, and Tus PROPORTION BETWEEN STRESSES AND SEC- 
ve the thereon, substan- <n. 
16,632. Exgcrric Watcu or J. os The combination of the worm 
London. whee I, at clutch wheel I! connected thereto,| IN THE NonTH.. 
16,633. Borriss, &c., W. Scantlebury, Lower cluteh to engage with the latter, and shaft | 


16,634. Gas Excoves, H. L. Miiller, W. Adkins, and F. and for the purpose specified. (2) Ina ma-| wheel I, substantially as described. (5) In combina 8 ee 

le on. tor 

16,636. Acetic Actp, and F. M. Allan, Metnops oF CaLcuLaTING IN 


ha grooves 
16637. 8 ) for the tool at different ints to the table, | “Ginpers. No. I. (Illustrated.) .. 
. Stvice Varves, ‘er.—(A. -) | purpose specified an adjusting screw E?, substan as specified. 
638. Turnine TREEs, &c., J. Cc. Amenicay Notes 


307,641. ror Stream Rock Dritis, George M. | 307,784. Compinep Esector Ixsector, George H. | THe Inox, Coal, AND GENERAL “RADES OF Bin- 


£8 8 EE 


MINGHAM, WOLVERHAMPTON, AND WisTRicr .. 
16,690. Exzorric Arranatus, J. 8. jet or jets of | Norms rnom LANCASHIRE .. .. .. 
ersey. an ann NOTES FROM SHEFFIELD .. .. 
16,640. Execrric Apparatus, J. 8. From THE or ENGLAND... .. 
ersey. be worked inde- | Norms SCOTLAND... .. .. .. 
16,641. Etecrric Apparatcs, J. 8. as shown. A| Nores rrom WALEs aND COUNTIES . 
New Jersey. at the | Paracrarus— 
16,848. Comprsation Furniture, A. J. Boult.—(F. 0. ey the} South Kensington Museum .. .. 479 
Berlin.) Fatal Colliery Explosion .. .. .. .. 482 
16,644. ELecrric COMMUNICATION BETWEEN LIGHTSHIPS Launch of the Magneta .. .. .. .. - 482 
and the Snore, F. Lon of the Lower Thames Valicy.. 482 
645. Rourpanout, G. Matthews, London. Bates ++ 488 
16,646. Gas Meters, C. Mohle, Londen. New Scholarships 488 
i 16,647. Hor-arr Enorxes, W. R. Lake.—(Société Knab 


Liverpool Water Communi 


—** By a thorough knowledge of the natural laws 


Z Manchester and 
16,648. Borne, and Hzar- cation... .. .. ++ 491 
Stone, Lond Nayal Engineer Appointments .. .. .. .. 401 
16640. A. Varley and’ W. A. Gorman, Commercial Advanve of the Edison System .. 493 
Epps’s Cocoa.—GRATEFUL AND Com¥ortiNe, 
“ ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by jor Tux Exonverr at the oe a which govern the operations of digestion and nutri- 
office of Her ‘8 Commissioners of Patents. by a fine 
The 2 has two or three cylinders enclosed in one flavoured beverage which may save us many heavy 
water jacket, and fitted with an intake of suchform that doctors’ bills. 1t is by the judicious use of such 
the air is made to pass through a surrounded articles of diet that a constitution may begradually 
by = — ae in connection Fos ~ built up until strong enough to resist every ten- 
the gus; and also wilh chamber, to disease. Hundreds of subtle maladies are 


floating around us ready to attack wherever there 
isa weak point. We may escape many a fatal shaft 
by keeping ourselves weil fortified with pure blood 
and a properly nourished frame.”—Civil Service 
Gazette. Made simply with boiling water or milk. 
= only in packets, labelled Jaume Gere & 


-» Homeopathic 
makers of Kpps's Uhocolate Kesence,—{ADVT, 


4 buck, and J. Hirst, London. braces a system for the operation of railways, tram- 3 NY 
16,591. Socker Sp, ad 8 . Bidday ways, or other ; \ 
er Spabes and J. Siddaway, | ways, Row MN} Whi 
| drill adjusting ‘mechanism, ‘the combination of the || 
Lhe products irom the cylinder are conveyed, UMBER SURE, Newton, Batavi 
which reduce the noise of the exhaust. Claim.—{1) In & board measure, the combination, | water may have a straight coursoj substantially as set 
5970. Compression or Crops ror Ewsitace, P. | with traverse wheels of different size forth. In a combined ejector) injector, the two 
McIntyre, Carnarvon.—8lst December, 1888. td. see with pinions, of the toothed wheel and its | valves or — Hh substantially as 
Consists of a water or sand tank, or series of tanks, hand, the toothed wheel 0 and its short hand, | described, operated @ ldver or lev and 
asa means of weighting down a silo in combination | the wheel G and its pinion, arm B, the dog O, the | whereby steam may be be thea atenter or 
with smaller counterbalance tanks, filled with sand, eee meee, aes case H, and its dial, substan- | injector at will. com with a valve K, and 
water, or the like, and capable of being filled or as @ina measure, the com- ! the ports I J, the valves , and the ports BF, in a 
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